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1 Organizational
Background



The HPLT Consortium (2022-2025)
High-Performance Language Technologies (HPLT)HPLT  partners

HPLT gathers together academic partners, an NLP company and HPC

centers from all around Europe.
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The Big Picture: Large-Scale Training Data & (L)LMs
Storage and Compute Infrastructure

● Vast storage allocations in CZ (CESNET) and NO (Sigma2): 7 & 6 petabytes, respectively
● Lightweight text extraction on dedicated compute nodes local to each of the storage sites
● Text refinement, bi-text discovery, model training, evaluation, etc. primarily on LUMI
● Generous national allocations (CZ, FI, NO), for a total of some 10M CPU & 20M GPU hours
● Application for EuroHPC allocation, coordinated by UEDIN, currently under evaluation
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2 Pre-Training
Data



European Language Hierarchy by Data AvailabilityFor Example: Official EU Languages

Words # Languages

>2.5 trillion 1 eng

>100 billion 3 deu, spa, fra

>10 billion 11 ces, dan, ell, fin, hun, ita, nld, pol, por, ron, sve

>1 billion 7 bul, est, hrv, lit, lav, slk, slv

>100 million 2 gle, mlt
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A Selection of Related Initiatives (1 of 3)
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A Selection of Related Initiatives (2 of 3)

https://arxiv.org/abs/2412.02595
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A Selection of Related Initiatives (3 of 3)

https://huggingface.co/datasets/HuggingFaceFW/fineweb-2
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Overview of Related Initiatives

Dataset Size (TB) Tokens (T) Languages % English Source
English only

The Pile Gao et al. (2020) 0.8 0.39 1 100 various
C4.en Raffel et al. (2020); Dodge et al. (2021) 0.3 0.16 1 100 Common Crawl
RefinedWeb Penedo et al. (2023) 2.8 0.6 1 100 Common Crawl
Dolma-Web Soldaini et al. (2024) - 2.28 1 100 Common Crawl
FineWeb Penedo et al. (2024) - 15 1 100 Common Crawl

Multilingual
OSCAR-23.01 Suárez et al. (2019) - 1.1 153 48.43 Common Crawl
CC-100 Conneau et al. (2020) 2.39 0.3 100 18.84 Common Crawl
mC4 Xue et al. (2021) - 6.3 101 5.67 Common Crawl
ROOTS Laurençon et al. (2022) 1.6 0.4 46 30.03 BigScience, Common Crawl, OSCAR
Glot500-c Imani et al. (2023) 0.6 - 511 *2.16 various
Serengeti Adebara et al. (2023) 0.042 - 517 - various
CulturaX Nguyen et al. (2024) 27 6.3 167 45.13 OSCAR, mC4
MADLAD-400-clean Kudugunta et al. (2024) - 2.6 419 50 Common Crawl
MaLA Ji et al. (2024) - 0.074 939 4 various
monoHPLT v1.2-dedup de Gibert et al. (2024) 11 5.6 75 41 Common Crawl, Internet Archive
HPLT v2 (monolingual, deduplicated) Burchell et al. (2025) 21 7.6 193 44 Common Crawl, Internet Archive
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Main Sources of Large-Scale Web DataFoundations of High-Performance Language Technologies

Two Main Sources of Web Data
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Collaboration with the Internet ArchiveCollaboration with the Internet Archive

● In total about 5.7 petabytes
● Standardized WARC file format
● “Deeper” than Common Crawl
● Also much larger capture limit
● Little activity in 2022 & 2023

Worldwide Web Crawls since September 2011 (00–18)

Collaboration Agreement with HPLT
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● Entered by UiO; for the full consortium
● Redistribution of derived text & models
● Provides up to 7 petabytes of web data
● Prioritized connection to IA data center
● $ 100,000 for IA services to be invoiced
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Common Crawl vs. Internet ArchiveOverlap of Different Crawls

31

Domains CC40 WIDE15 WIDE17

CC40 0.041 0.013 0.016

WIDE15 0.013 0.329 0.046

WIDE17 0.016 0.046 0.474

URLs CC40 WIDE15 WIDE17

CC40 2.793 0.024 0.047

WIDE15 0.024 5.093 0.419

WIDE17 0.047 0.419 10.197

● Wide crawls are substantially larger: 
capture more unique domains and URLs

● 3–4% of unique domains from WIDE15 
and WIDE17 are also included in  CC40

● Less than 1% of unique URLs from
WIDE15 and WIDE17 also occur in CC40

Comparison of Common Crawl vs. Internet Archive  in Terms of Domains & URLs

(Billions of unique domains or URLs)

● Distinct URLs can capture same page
● Contents of same URL changes over time
● CC40: 2022; Wide15, 17: 2016–17, 2018–20

Caveats
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HPLT Data Releases
Datasets and models are hosted for public download by Sigma2 (and Hugging Face);

(most) text extraction and model training is performed on LUMI.

HPLT History
▶ HPLT v1 (5.6T deduplicated ‘words’)
▶ Released in 2023, described in de Gibert et al. (2024)
▶ HPLT v1.2 introduced the cleaned version

▶ HPLT v2 (7.6T deduplicated ‘words’)
▶ Released in 2024, described in Burchell et al. (2025)
▶ 15 terabytes of cleaned data.
▶ A larger collection, ‘less noise and boilerplate, less

duplicates, more unique documents, and generally
better quality texts to train language models on’

▶ Turns out this was true!
▶ HPLT v3 (about three times larger)
▶ . . . coming this summer.

Download statistics from Hugging Face Hub
https://hf.co/datasets/HPLT/HPLT2.0_cleaned
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Pipeline for Text Extraction and Enrichment

The Monotextor pipeline

� Deduplication

� Segment-level langID 

� Encoding fixer

� Document cleaning

The BItextor pipeline

� Sentence splitting 

� Sharding

� Translation

� Document alignment

� Sentence alignment

� Encoding fixer

� Sentence pair cleaning

� Deduplication

IA CC

Data download

HTML extraction

Language identification

Text extraction

Monolingual

datasets

Parallel

datasets
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Distribution of Documents by Language Family
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Side-by-Side Comparison for Select Languages
Languages: For Example

mC4** CulturaX** FineWeb* HPLT 2.0

Catalan (cat) 13B 12,530M 7,596M 10,020M

Czech (ces) 63B 56,910M 34,180M 42,080M

Finnish (fin) 25B 28,925M 18,558M 18,450M

Maltese (mlt) 5.2B 245M 186M

Norwegian (nor) 27B 18,426M 30,945M 22,390M

Spanish (spa) 433B 373,845M 244,541M 321,950M

Ukrainian (ukr) 41B 38,226M 23,370M 25,230M

6.3T 6.5T 2.7T 5.6T
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3 Empirical
Validation



FineWeb-Style Ablation Studies

FineWeb2: Hugging Face effort to evaluate multilingual corpora for training generative LLMs
Penedo et al. (2024), https://huggingface.co/datasets/HuggingFaceFW/fineweb-2
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FineWeb-Style Ablation Studies
Our own evaluations on English (left) and Norwegian (right):

HPLT v2 seems much better than version 1.2,
and performs on par with the currently most fashionable datasets.
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Outlook: Multilingual Evaluation (HPLT-E, ‘EuroFineTasks’)

Final Project Year: Data Quality & Mixture Studies
Presupposes ability to perform in-depth, ‘meaningful’

multilingual end-to-end experimentation: ablation studies, evaluation.

Coming together these Days: HPLT-E (Role Model: NorEval)
▶ Focus languages: Czech, Finnish, French, Norwegian, Ukrainian,

Basque, Catalan, Galician, Spanish;
▶ strong emphasis on evaluation datasets curated by native speakers;
▶ seek to push for common practise with multi-prompt evaluation;
▶ ‘hunt & scavenge’: currently close to 140 tasks in uniform taxonomy.
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4 Validation with
masked language

models



Encoder-only models

LTG-BERTs
▶ LTG-BERTs Samuel et al. (2023) on 53

languages, including Bokmål, Nynorsk,
Luxembourgish, Galician, Croatian etc.

▶ evaluation: on part-of-speech tagging,
lemmatization and dependency parsing
of Universal Dependencies (UD)
treebanks de Marneffe et al. (2021) and
(NER) on WikiAnn Pan et al. (2017)

▶ all models available at
https://hf.co/collections/HPLT/
hplt-20-bert-models-67ba52ae96b1fb8aae673493
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5 Outlook:
OpenEuroLLM



An Extended Consortium
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With “Greater” Ambitions
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