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Data and AI 

ARTIFICIAL INTELLIGENCE: 

a tool in modern and future oncology 



The incredible evolution of AI: from chess to GO 

Demis Hassbis CEO DeepMind (a Google 
Company) 

“GO players 

develop 

strategies 

driven by 

intutition” 



.. and from GO to proteins: the protein structure prediction problem 



Engineering proteins for specific purposes 



NLP the faster 

moving AI Field 



Language models + the biomedical domain 

 
o Corpus Biblioteca Nacional de España.  

120 mM tokens. GPT-2-large. (192 GPUs - 16gb / GPT-2 takes 32*4 GPUs for 

a weak) 

o Corpus catalán,  

1.7 mM tokens. 1st RoBERTa  

o Corpus Biomedical (with H. Clinic + H 12octubre).  

0.972mM tokens. RoBERTa  
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Biomedical Corpus in Spanish 

1b Tokens 

    SCTID: 2670360073 

 
El paciente con 
disnea fue colocado 
en decúbito prono. 
 

 
 

 
El paciente con disnea 
fue colocado en 
decúbito prono. 

Multilingual  
Terminologies  

Medical 
Experts  

Unannotated Medical Document 

Artificial Intelligence Systems 
powered by HPC resources 

Detecting  
similar patients 

Identifying 
successful 
treatments 

Doc. indexing - Power 
complex searches 

Automatically  
Annotated  

Documents 

Automatic Annotation of new medical 
documents 

Use Cases 
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use human knowledge                  to learn automatically 

INPUT OUTPUT 

Paciente con 
fiebre ingresa en 
neumología 

 

SCTID: 386661006 

“tag a little,  
train a little”  

B 

C 

Structured medical records 

Paciente con 
fiebre ingresa en 
neumología 

 

A Medical document selection and automatic 
annotation 

Medical Experts correct the 
automatic annotations 

Paciente con 
fiebre ingresa en 
neumología 
Patient with 

 

Automatically Annotated 
Documents 

Unannotated Medical 
Documents 

Artificial 
Intelligence 

baseline 
systems 

Iterative correction of automatic annotations 
until system is perfected powered by HPC 

resources 



ENTIDADES CLÍNICAS 

● SINT: Síntoma 

● ENF: Enfermedad 

● PROC: Procedimiento 

● FARM: Fármaco 

● SPECIES: Organismo 

Vivo 

ENTIDADES LINGÜÍSTICAS 

● NEG: Marcador Negación 

● NSCO: Alcance Negación 

● UNC: Marcador 

Especulación 

● USCO: Alcance 

Especulación 

ENTIDADES 

TEMPORALIDAD 

● DATE: Fechas 

● TIME: Horas 

● DURATION: 

Duraciones 

● SET: Frecuencia 

Real case at HCB: annotation of clinical course 



What do we need? 

  

 - Data: large and good quality data (FAIR) 

  - access, labelling, liniked, BIAS 

 

 - Compute  

  - adequate, accessible, competitive 

 

 - Expert knowledge 

- domain adaptation, validation in real scenarios 

 

-  Benchmarking and regulation  



Health 
Related Data 

• Fast growing 

• Heterogenous 
• Small providers 
• Noise 

• Complex 

• Interlinked 

Fuente: IDC 

Biodiversity  
Related Data 

BioData 



European Health Data Space 

The Beyond 1 Million 

Genomes (B1MG)  

This initiative is a 

commitment of 23 

European countries to give 

cross-border access to one 

million sequenced genomes 

by 2022 

European Personalised Medicine / Health Data Movement 



EOSC4Cancer 



NLP & AI is HPC 
Petaflops/day 
used to train 
neural networks 

OpenAI  https://blog.openai.com/ai-and-compute/ 

 https://www.stateof.ai/  

175.000.000.000 

https://blog.openai.com/ai-and-compute/
https://blog.openai.com/ai-and-compute/
https://blog.openai.com/ai-and-compute/
https://blog.openai.com/ai-and-compute/
https://blog.openai.com/ai-and-compute/


HPC Resources 

MareNostrum 4 
2017-2022 

 

 

 

11.1 PFlops, propósito General (x86) 

1,6 PFlops, aceleración con GPUs 

0,65 PFlops CTE-ARM  

0,5 PFlops CTE-AMD GPUs 

Storage disco 

15 PB 

Storage 

en cintas 

150 PB 

MareNostrum 5  
2022-2027 

 

 

Storage  disco 

+150 PB 

Storage 

en cintas 

+400 PB 

> 200 PFlops , incluyendo 
Propósito General y 
aceleración con GPUs y 
Clusters de arquitecturas 
emergentes/disruptivas 



Digital twins in medicine 

When will it be possible?  
 



Simulations  from molecules, to cells, to organs … 

Col Physicell by P Macklin, Indiana U 

                         MABOSS Cell Modellng Framework 

By Victor Guallar  ICREA & 

BSC 

By  Mariano Vazquez, CASE - BSC 



Simulations of tumor & microenvironment – are not like tumors 



Thanks and Welcome to visit BSC! 
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”Replace the current generation of bioinformatics methods with cellular 
models, providing mechanistic descriptions and testable hypotheses, 
instead of current statistical approximations and intuitive descriptions” 

Single Cell Data for Modeling 

ORGANOIDS  
©IBEC 


