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LLMs get better ... but still (plausibly) hallucinate
“are supposed to be PhD level”
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I'll search for information about Axel Polleres' top publications.
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Let me fetch his Google Scholar page to see his most cited publications. Top 10 Publications by Axel Polleres
# Title Co-authors [ Where | When
G Failed ﬂ :etch https://scholar.google.com/citations?user=R-SmVOYAAAAJ&hI=en > N
1 Web Service Modeling Ontology Jos de Bruijn, Dieter Fensel, Uwe Keller, Holger Lausen, Rubén Lara, Michael Kifer,
@ Axel Polleres most cited papers SPARQL RDF 10results v (WSMO) Martin Hepp, Birgitta Kénig-Ries, Jacek Kopecky, Dumitru Roman, John Domingue,

Eyal Oren + Axel Polleres etc. (W3C Member Submission, 2005)  wsc +3
Let me fetch his DBLP page which should have a comprehensive list of his publications.

2 Binary RDF representation for Javier D. Fernandez, Miguel A. Martinez-Prieto, Claudio Gutiérrez, Axel Polleres, Ant Ot h er k e i n S i ht
¥ Fetched Axel Polleres dblporg 7 publication and exchange (HDT) Mario Arias (Journal of Web Semantics, 2013)  repositoriosiatino.. +4 y g
. P n frad 3 From SPARQL to Rules (and back) Axel Polleres (WWW 2007)  dlacmorg +2 fro l l I S EMAN TIC S o
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here are his top 10 most influential publications: H e g J i ’S keynote

TOP 10 Publications bYAXCI Po]leres a4 SPARQL1.T: New Features and Axel Polleres (in Web Reasoning and Rule Systems (RR 2010), Lecture Notes in
1. "Knowledge Graphs" (2021/2022) Co-authored with Aidan Hogan, Eva Blomqvist, an@ Friends (OWLZ2, RIF) Computer Science)  link.springer.com +2

Larger models are not

others, published in ACM Computing Surveys and as a book in the Synthesis Lectures

R 5 A General Framework for Antoine Zimmermann, Nuno Lopes, Axel Polleres, Umberto Straccia (2011)

aerias (biplixslpulieres Representing, Reasoning and snavorg +1 0 ne Ces Sari Iy b ette r!
2."A survey of RDF stores & SPARQL engines for querying knowledge graphs" (2022) A Querying with Annotated

Published in The VLDB Journal ' A survey of RDF stores &S... Semantic Web Data
3. "From SPARQL to rules (and back)" (2007) A highly cited paper on the relationship ° 6 Are We Better Off With Just One Armin Haller, Axel Polleres (Semantic Web Journal, 2020)  wu wirschafisu -2 @

between SPARQL and rule systems ResearchGate = ACM Digital Library Ontology on the Web?
4. "Evaluating query and storage strategies for RDF archives" (2019) Co-authored with

Javier D. Fernandez, Jiirgen Umbrich, and Magnus Knuth  dblp: Axel Folleres 7 Evaluating Query and Storage Javier David Fernandez Garcia, Jirgen Umbrich, Axel Polleres, Magnus Knuth (Date
5. "Binary RDF representation for publication and exchange (HDT)" (2013) Published Strategies for RDF Archives ~ 2075) QUi 0

in Journal of Web Semantics, introducing the HDT format for RDF compression

dblp: Axel Polleres 8 Serifalizing RDF in Compressed Antonio Hernandez-lllera, Miguel A. Martinez-Prieto, Javier David Fernandez, Axel

6."A fine-grained evaluation of SPARQL endpoint federation systems” (2016) Co- Space (HDT++) Polleres (Qetivsi=Rg7)
authored with Muhammad Saleem and others, evaluating federated SPARQL query

authored with Carlos Buil-Aranda, Marcelo Arenas, and Oscar Corcho  dbip: Axel Polleres . . X
10 Semantic Web Languages and Axel Polleres (Dagstuhl Seminar Proceedings, 2005)  arops.dzgstunl.de +1

8. "RDFS and OWL Reasoning for Linked Data" (2013) Published in Reasoning Web, co Semantic Web Services as

authored with Aidan Hogan, Renaud Delbru, and Jiirgen Umbrich  dbip: Axel Polleres Application Areas for Answer Set
Programming

9 How (Well) Do Datalog, SPARQL Axel Polleres (in Datalog 2.0 2012, LNCS)  linkspringer.cam +1
SysStems A fine-grained evaluationo... and RIF Interplay?
7. "Federating queries in SPARQL 1.1: Syntax, semantics and evaluation" (2013) Co- @

9. "Mapping between RDF and XML with XSPARQL" (2012) Co-authored with Stefan

Bischof, Stefan Decker, Thomas Krennwallner, and Nuno Lopes  dblp: Axel Folleres un R A— Funded by:
- o PR e UNWERSITAT UNIVERSITAT w Augsiriar
10."Everything you always wanted to know about blank nodes" (2014) Published in ° amumn s Hﬁm Py ﬂﬂ.’. m wiEn Ill KLAGEN FURT — FWF 2 Fund

Journal of Web Semantics with Aidan Hogan, Marcelo Arenas, and Alejandro Mallea




L

Knowledge Graphs (and Databases)

to the rescue...
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RAG/MCP

KG/Database
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- Knowledge Graphs (and Databases)

SILAL

to the rescue...

Closed KGs
Google KG
Enterprise KGs

Open KGs
Wikidata
DBpedia
DBLP

Closed KGs (~2019)

Microsoft ~2bn entities, ~55bn facts
Open KGs (April 2021) Google ~1bn enlities, ~70bn assertions
DBpedia ~4.58m entities, ~9.25GB Facebook ~50m entities, ~500m assertions
Yagod ~50m entities, ~18.4GB eBay ~1bn triples
Wikidata ~93m entities, ~99GB iBM ~100m entities, 5bn relationships
g/’o .
Ngy

‘Welcome to Wikidata

Ia the free knowledge base with 119,063,297 daja items that anyone can edit.

Introduction * Project Chat «+ Community Portal « Help

WIKIDATA

Want to help translate? Translate the missing messages.

Funded by:
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SILAL

But are (zour?) KGs & Databases
actually better?

DBLP or scopus attempt to
curate ambiguities by
constraints (not always
successful..)

Google asks it's users to

manually correct/merge
results

Axel Polleres #

Vienna University of Economics and Business (WU - Wirtschaftsuniversitat Wien)
Verified email at wu.ac.at - Homepage

science bibliography

[+

(2}

Data & Knowledge Manage... Artificial Intelligence Logic Programming Semantic Web [-] Search dblp o
Knowledge Graphs powered by CompleteSearch, courtesy of Hannah Bast, University of Fr

>Home

X Merged citations
TITLE :

[-] Author search results &

This "Cited by" count includes citations to the following articles in

Knowledge graphs Scholar. The ones marked * may be different from the article in the
AHogan, E Blomqgvist, M Cachez, C d'Amatg profile.
ACM Computing Surveys (CSUR) 54 (4), 1-3

Exact matches

= Thomas Mdller — disambiguation page
= Thomas Miiller ooo1

TU Munich, Faculty of Computer Science, Germany
= Thomas Miiller ooo2

Eastphalia University of Applied Sciences, Braunschweig/Wolfg
= Thomas Mdller ooo3

Knowledge graphs 2591
A Hogan, E Blomgvist, M Cochez, C d'Amato, GD Melo, C Gutierrez, ...
ACM Computing Surveys (Csur) 54 (4), 1-37, 2021

Web service modeling ontology
D Roman, U Keller, H Lausen, J De Bruijn, R
Applied ontology 1 (1), 77-106

Diittel, Germany

Enabling semantic web services: the ;Inisa Rula, Lukas Schmelzeisen, Juan F. Sequeda, Steffen Staab, and Antoine 344 * 1 Friedrich Schiller University Jena, Institute of Computer Science, Germany
- immermann o
D Fensel, H Lausen, J de Bruijn, M Stollberg AHogan, E Blomgvist, M Cochez, C d'Amato, G De Melo, C Gutierrez, ... » Thomas Miiller ooos
Springer Berlin Heidelberg Knowledge graphs, 2020 Fraunhofer Institute for Optronics, System Technologies and Image Exploitation (IOSB), Karlsruhe, Germany
I | = show all
Web service modeling ontology (wsn Knowledge graphs 21 % ik i
J De Bruijn, C Bussler, J Domingue, D Fense H Aidan, E Blomgvist, M Cochez, C d'Amato, G de Melo, C Gutiérrez, ... ikely matches

W3C member submission

The web service modeling language
J De Bruijn, H Lausen, A Polleres, D Fensel
European semantic web conference, 590-604

Mines Saint-Etienne, 2020

Knowledge graphs. CoRR abs/2003.02320 (2020) 13 %
A Hogan, E Blomgvist, M Cochez, C d'Amato, G de Melo, C Gutiérrez, ...
URL: https://arxiv. org/abs/2003.02320, 2003

= Thomas Mdiller o013 @
NVIDIA Research, Zurich, Switzerland
= Thomas Miiller-Gronbach
University of Passau, Germany
= Thomas Mdller ooos @
Google Research
= Thomas Mdiller ooo7 @

Department of Philosophy, University of Konstanz, Germany Funded by:
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But are (your?) KGs & Databases
actually better?

Example from Wikidata...

Tilikum (Q127236)

ltem Discussion Read View history w

.~ dugout canoe 2 edit
=

~ In more languages

Configure
Language Label Description Also known as
default for all No label defined -

languages

English Tilikum dugout canoe

British English Tilikum No description defined

American No label defined No description defined

English

German Tilikum Segelboot

Funded by:

P JXU  IhnEs gy, BE5 Wooss WU pwE oo



SILAL

But are (your?) KGs &
Databases actually better? - —

subclassOf

subclassOf

-
——
-

instanceOf

country of registry

Ontologies +
Constraints,

such as:
113 - y - 7

- ‘l.e., an entity should not have both a “country” and a “country of registry”

- XU MhEE iy BT Woss W eweies.


https://www.wikidata.org/wiki/Q127236
https://www.wikidata.org/wiki/Property:P8047
https://www.wikidata.org/wiki/Property:P17
https://www.wikidata.org/wiki/Q16

yWhy KGs can’t (scalably) be correct gjaj
» either: 205

Collaborative Editing

Multi-sourced Automatic Extraction

Knowledge is distributed and evolving!
Remote changes affect consistency

Ontologies evolve as well Dpge of
Webconf2025 Croup, pClence pics o,
dergy 119 vy, ! Bus;
. RESEARCH-ARTICLE | OPEN ACCESS X in®o f
What can we do about it? Common Foundations for SHACL, ShEx, and PG-Schema
Best of both worlds needs Bilateral Al s @ Hnts @ o @ A o B arters e ac
approaCh eS! WWW '25: Proceedings of the ACM on Web Conference 2025 » Pages 8- 21 » https://doi.org/10.1145/3696410.3714694

SHORT-PAPER | OPEN ACCESS

Symbolic methods to re pa|r inconsistencies The Massive Problem of Remote Changes in Ontology Reuse

Authors: Romana Pernisch, Daniil Dobriy, Axel Polleres Authors Info & Clai

Forthcoming...
Su bsymbOIiC meth OdS to r.esolve inconSiStenCieS WWW '25: Companion Proceedings of the ACM on Web Conference 2025 ¢ Pa
LLMs for resolving inconsistencies 07_5
GNNs for learning repairs (from historical data, from ES\NG?‘

users’ repairs)

lterative RAG and Agent-based pipelines to fix and
construct KGs from text

Funded by:
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~ What's next?

Ingredient1: We have a pretty good understanding
Symbolic Systems...

Atomic-Patterns T-Patterns I-Patterns
Al: s-M-s T1: {d-M-d/s}-M-s 11: 5-M-d-M-s
s LM 3 & [T >3
(> e
A2: d-M-s
(G M —> s T2: {d/s}-M-d-M-s 12: s-M-d-M-d
A3: s-M-d Ft; Mi—{d>M—s s M —{d M —{d]
s > M —d] :

T3: {s-M-d/d}-M-s Y-Patterns

Fusion-Patterns

s Mo ld > M{s Y1: {s-M-d/d-M-d}-M-s

Fl: d/s-M-d 5 )
5 T4: {s-M-d/d}-M-d ELE_H 5
(g} ) -+
s —m M} M —={d]
F2: d/s-M-s

Y2: {s-M-d/d-M-d}-M-d

i Neurosymbolic Al Systems

F2

Prof. Marta Sabou

of Engineering Neuro-

y
> o
A

Y

T5
= Te
> W

A. Breit, L. Waltersdorfer, F.J. Ekaputra, M. Sabou, A. Ekelhart, A. lana, H. Paulheim, J. Portisch, A. Revenko, A. ten Teije, and F. van
Harmelen. 2023. Combining Machine Learning and Semantic Web: A Systematic Mapping Study. ACM Computing Survey. March 2023.

it

T6: {d-M-d/s}-M-d Data Siructures  Algorithmic Modules
s

s symbalic M | inductive (ML)
Ld |data [¥ | deductive (KR)

o

(- ED— 00~

"‘ o
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What's next? Where should this go? sBilAl

Ingredient 2: Expertise on Symbolic Data Integration and Repair. Before the
LLM hype, we long worked on purely symbolic solutions to integrating
decentralised Knowledge

Linked Data
Ontology-based Data Access

Inaticuze al . e Funded by:
o JXU  PinEE pilyy, i W WU ewe



What's next? Where should this go? BilAl

Ingredient3:. Combinations of LLMs and decentral KGs via RAG and Agent

frameworks are one example of such Neuro-symbolic architectures:

O

Planning/
Scheduling/
/ Configuration/
\ Policies y
“Agentic” models:
LLM/ReAct
- /"'xu B iy EDE Mo W ewr



» What's next? Where should this go? BilAl

L

Caveat: Our data and knowledge is ]
distributed and
not always sharable with a central (API) model

- we need decentralized solutions!

Catalog

Catalog Catalog

Ingredient 4: “Data Spaces”
XU PEs el 5 Waoss W ewe




What's next? Where should this go? SiUAT
. What is a solution we should jointly

work towards?

Neuro-symbolic agents
Trustable Decentralized Agents

Small models
“Agent Spaces”
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