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Machine Memorization ÕHallucinations 

  



Machine Memorization Õ Hallucination 



Machine Memorization Õ Outdated Facts

Election Day was two 
weeks ago

It DID search the web!



Machines doing Web Search



Machines doing Web Search



Data ON the Web
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Data ON the Web

Gabriela Mistral ( ) won the Nobel 
Literature Prize in 1945, please do yourself 
a favor and read her poems!
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The Diagnosis
Huge models trying to memorize 

knowledge, and (some) retraining is 
needed to keep it up to date

20+ years of research and 

development on knowledge capture, 

representation and querying

Web search may be useful for general 

knowledge questions, but domain-

specific agents need to be specific 

and correct

How much knowledge  does an LLM 

need to memorize anyway?





Since the turn of the 
century, we have 

built robust search 
infrastructures, not 
just for data, but for 

knowledge .
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Knowledge 
Management
The scaffolding that Agentic AI can (and should) lean on



Institute for Foundational Research on 
Data

Researchers with the goal of tapping into all the 
potential of data: graphs, semantics, with a vision of 

future



Key Projects: 
Emerging query 
use-cases and 
Multimodal 
Data

COMBINE SEMANTIC 
(GRAPH) SEARCH WITH 
SEMANTIC (MILTIMEDIA) 

SEARCH

PRODUCE  ALGORITHMS 
AND INDEXES FOR 

EFFICIENT GRAPH PATTER 
EVALUATION

PRODUCE  ALGORITHMS 
AND INDEXES FOR 

EFFICIENT SIMILARITY 
SEARCH

DETECT OTHER EMERGING 
USE-CASES TO LEVERAGE 

(LEGACY) DATABASES



Multimodal Graphs - IMGpedia

S. Ferrada, et al. IMGpedia: a Linked Dataset with Content-based Analysis of Wikimedia Images (2017). In Proceedings of the International Semantic Web Conference. Best Student Paper .
S. Ferrada, et al. Answering Visuo-semantic Queries with IMGpedia (2017). In Companion Proceedings of the International Semantic Web Conference. Best Poster .



Multimodal Graphs Õ 
TelarKG 

Renzo Angles, Vicente Calisto, Javiera Díaz, Sebastián Ferrada, et al. TelarKG: ̂  ,kltibadb (o^me lc $efibØp $lkpqfqrqflk^i 1ol`bpp (2024). In the 7th ACM SIGMOD GRADES/NDA Workshop. 



Multimodal Graphs Õ TelarKG 

R. Angles, V. Calisto, J. Díaz, S. Ferrada, A. Hogan, A. Pinto, J. Reutter, et al. TelarKG: ̂  ,kltibadb (o^me lc $efibØp $lkpqfqrqflk^i 1ol`bpp (2024). In the 7th ACM SIGMOD GRADES/NDA Workshop. 

MATCH(?tw :Tweet)->()<-(?convMemb:ConventionMember),

όǘǿǇψмпфпΧύ->(:TwitterAccount)<- (?author:ConventionMember),

(?author)-[:politicalGroupConvention]->(?authorPConv), 

(?convMemb)-[:politicalGroupConvention]->(?convMembPConv)

PROJECT_SIMILARITY(?tw , ?dist, "tweets_sbert", twp_1494142390663360512, ANGULAR)

GROUPBY?convMembPConv

RETURN?convMembPConv, COUNT(?tw), AVG(?dist)

BANCADA COUNT AVG(DIST)

Mov. Soc Constituyentes 51 0.423795

Indep. No Neutrales 4 0.475289

Frente Amplio 95 0.501312

Partido_Comunista 41 0.513067

Ex LDP 31 0.575289

Colectivo Socialista 25 0.616303

Vamos por Chile 27 0.646724

Pueblo Constituyente (ex LDP) 11 0.673799

UDI 11 0.686078



Multimodal Graphs Õ TelarKG 

R. Angles, V. Calisto, J. Díaz, S. Ferrada, A. Hogan, A. Pinto, J. Reutter, et al. TelarKG: ̂  ,kltibadb (o^me lc $efibØp $lkpqfqrqflk^i 1ol`bpp (2024). In the 7th ACM SIGMOD GRADES/NDA Workshop. 



Multimodal Knowledge Graphs

Multimodal KGs

Efficient Graph 
Querying

Efficient 
Similarity Search



Efficient Graph Querying

Worst-case optimal join algorithms and structures in 
graph databases [1]

Compact representation of an exponential number of 
pahts [2]

An algebra to represent and optimize RPQs [3]

[1] D. Arroyuelo et al. Worst-Case Optimal Graph Joins in Almost No Space (2021). In Proceedings of the ACM Conference Management of Data (SIGMOD).
[2] B. Farías et al. PathFinder: Returning Paths in Graph Queries (2024). In Proceedings of the International Semantic Web Conference. Best Student Paper .
[3] R.  García, R. Angles, V. Rojas, S. Ferrada. PathDB: A system for evaluating regular path queries (2025). ArXiv preprint.



Similarity Search on Graphs

S. Ferrada, A. Hogan, B. Bustos. Similarity Search and Clustering for SPARQL (2024). The Semantic Web Journal 15(5):1701-1732. 


