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Lucie-7B LLM Context




LINY.Xc1e]:7.Y Leaderin Open Source

\\//
3 'ﬁ / Founded in 2000
N 160 employees
R 0 loy
(l \\ J 6 offices worldwide
#GOODTECHFORGOOD 100% Open GAFAM-free

Source

Research topics: NLP, Speech Recognition

\V/:
LE VOICE LAB @ m OpenLLM-Europe

ANITI LinTO.ai LinTO STUDIO Community for the development of

sovereign, and truly Open Source LLM
ASR & NLP platform > 1 100 members
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9 The OpenLLM Community @

Q Discord (1 100+ members) ~.) Hugging Face (100+ members) O GitHub (40 dev, 100+ followers)

# OpenLLM Europe EU lucie-training

Discord

i (s B R. OpenLLM France community » Ove
EL

itories 31 ) Discussions [ Pre

OpenLLM-France
L] I L]

163 @ France 2 hitpsy)

Teams A People 40 3 Settings
En ce qui concerne la génération de données, Olivier avait essayé de généi & hitps:/, openlim-franc... X openlim_france €) OpenLLM-France

utilisée pour l'anglais, mais les résultats étaient decevants. On avait parlé
&1 ©

Yaya 22/11/2024 17:07

Team members 102

Les données Agentlinstruct ont une licence bizarre: o
Welcome to OpenLLM-France Fr
discord 157008

& microsoft

/orca-agentinstruct-1M-v1

laborate on the development of a French, n, and truly Of

a huggingface.co

Mais il y’a quand méme le papier qui détaille la méthode de synthetisatio
announcements
arXivorg
r

introduction Synthetic data is becoming increasingly important for accelerating the

development of language models, both large and small. Despite several

ful-links successful use cases, researchers also raised concerns around model
collapse and drawbacks of imitating other models. This discrepancy can be
attributed to the fact that synthetic data varies in quality and.

Yaya

models D’accord, merci! J'imagine qu’il faut un modeéle trés performant pour que

O

suggestions :
e merci !

lucie-feedback

https://discord.gg/VFIX0OngrEU



https://discord.gg/VFJxQnqrEU

Motivation — Cultural Representation

Better representation of French and French-speaking communities

Geographical distribution of LLMs with

more than one billion parameters since 2018 LLAMA V2 : Language distribution in

pretraining data with percentage

e Not just language:
Language Percent Language Percent .
en 89.70% | uk 0.07% ® HIStOFy
% | ki 0.06% "

de 017% ] ca 0.04% Politics
fr 0.16% | sr 0.04%
= 5% | id 0.03% Art

= zh 0.13% | cs 0.03% -
es 0.13% | fi 0.03% Re||g|on
ru 0.13% | hu 0.03% : .
nl 0.12% | no 0.03%
n 0123 | o ol Social practices
ja 0.10% | b 0.02% :
]pl 0.09% | da 0.02% COOkmg
pt 0.09% | sl 0.01%
vi 0.08% | hr 0.01%

Llama 3: pretrained on 15T tokens and 5% non-English data



Motivation — Truly Open Source Al

open source

Open Source Al Definition initiative®
Model Source code The complete list
Use el used to train the of datasets used
Study and system to train the
Modify e Source code system and the
Share TS used to create actual datasets
the dataset when allowed

A license that allows unrestricted usage

Community impact

b Open LLM
E 3
> t L & *" = Europe



Motivation — Small Language Models

Small, specialised models can achieve comparable or even better
performance than large, general-purpose models on given tasks

Smaller models are more resource efficient at both training and
inference times

Small, specialised models can be combined with other Al or
non-Al models to develop complex applications




i » TO0: 01/09/24
] APPEL A PROJETS FR@ /09/
OpenLLM-France Project R i J850  2years
GENERATIVE
bod - 10.5 M€

Develop multimodal, voice and text LLM models that are
trusted, controlied and transparent
Focus on the education application domain
Taking account of ethical, legal and environmental aspects

TALKR.ai
o QA Class Code

OpPSCi.al

A
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8 Lucie Training Dataset OpenLLM-France/Lucie-Training-Dataset

Categories Languages Composition of dataset
z=z1 Web (73.9%) French (40.3%) (2320.616 B tokens)
3 Newspaper (5.86%) English (26.4%)

XA Technical (4.79%) German (8.90%)

Book (1.36%) Spanish (8.65%)

E=3 Legislative (1.00%) Italian (4.83%)

keee] Wiki (0.832%) Multilingual Parallel (1.12%)
=3 Math (0.628%) Programming (9.87%)

111 Forum (0.536%)

B Dialogue (0.0779%)

RedPajama - fr
(31.9%)

1annani

FineWebEdu
(20.2%)

|
C++ (0.8%) 7,
PYTHON (0.9%) ///
PHP (1.0%) /
C (1.0%) RedPajama - de
JAVA (1.2%) (8.7%)

JAVASCRIPT (2.5%)

CroissantAligned (1.1%)

edPajama - es
(8.5%)

7

RedPajama - it

GallicaPress
(5.2%) (4.7%)


https://huggingface.co/datasets/OpenLLM-France/Lucie-Training-Dataset
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‘ Lucie Training Dataset - Data mix for Lucie pretraining

Categories
zZ1 Web (62.7%)
=3 Newspaper (4.60%)
XA Technical (7.93%)
&3 Book (2.22%)
E= Legislative (0.964%)
ees] Wiki (1.86%)
£ Math (1.40%)
11 Forum (1.00%)
EH Dialogue (0.116%)

g

Languages
French (32.1%)
English (33.3%)
German (6.93%)
Spanish (6.65%)
Italian (3.79%)

Multilingual Parallel (2.50%)
Programming (14.7%)

Composition of training dataset
(3110.235 B tokens)

FineWebEdu

RedPajama - fr (22.6%)

(23.8%)

e Upsampling of English
and higher quality data sets
e Final proportions:

(@)

(@)
(@)
(@)

French 40%
English 26%
Webdata 74%
Code 10%

— 33%
— 33%
— 63%
— 15%

(6.5%)

C# (0.9%)
C++ (1.2%)

PYTHON (1.4%)
PHP (1.5%)

C (1.5%)
JAVA (1.8%) RedPajama - it
3.5%.

JAVASCRIPT ( )

3.8% -
( ) GallicaPress

(3.9%)

HAL (1 0%)
Theses (0.9%)

CroissantAligned (2.4%)

Pile(StackExchange) (0.8%) "
MathPile (0.9%) PeS20

GallicaMonographies (1.6%) (5.3%)

RedPajama - de



$ Architecture

Causal decoder-only model. Next-token prediction.

e Llama 3 architecture E
- Group Query Attention =
- Rotary Positional Embedding (RoPE) s
- Configuration: : e :
- Vocabulary size: 65 k tokens E b
- Layers: 32 EI"“E ;
- Hidden size: 4096 g 4 ' Nx
- Context length: 4096 (étendu ensuite a 32k) ; D i
E Seif-Attenticn (Grouped Mut-Query Attareion} i
e Most of the weights lie in the Feed-Forward Networks | [ Pen e R
a. Embedding: 266 M (x2) — ©0.53 B ]t : (o
b. Attention block: 42 M (x32) o 1.34 B 5 e :
c. FFN block: 151 M (x32) — 4.83 B i [:: :

Total 6.70 B
===



_] Tokenization — Text Pre-Processing Options and Constraints on Tokens

also after other kind of spaces

Bloom, Gemma Llama2, Croissant Lucie
GPT, Mistral
Falcon,
OLMo
Number of tokens 65 — 250k | 256k 32k 65k
. i Unicode-level BPE
Avoid OQV : byte-level / byte fallback Byte-level BPE with byte fallback
. . (NFC for
Unicode Normalization OLMo) NFKC NFC
Enforced split : isolate digits
v v v v v
abc123_4 — _abc|1]2].|3| |4
Enforced split : separate punctuation
v v v v
abc.def..—_abc|.| _de|.| f|--
Consecutive spaces learned fixed | learned fixed
RN — [\ [\ s ey S [ max ) ( BEie)
Prefix first words with space : at start / at start only %1?9( ﬁfl!;f{_



Categories

Training Pipeline 22 e 527

=3 Newspaper (4.60%)
A Technical (7.93%)
2 Book (2.22%)

E=3 Legislative (0.964%)
Eeee] Wiki (1.86%)

£X) Math (1.40%)

11 Forum (1.00%)

Three pre-training phases: 3 iloge 0216%

Languages Composition of training dataset
mmm French (32.1%) (3110.235 B tokens)
Bl English (33.3%)
I German (6.93%)
[ Spanish (6.65%)
I Italian (3.79%)
I Multilingual Parallel (2.50%)
= Programming (14.7%)

RedPajama - fr
(23.8%)

Main pre-training phase

(@)

©)

3.1T tokens
Knowledge of the world acquisition

Context extension phase

©)

©)

5B tokens

C# (0.9%)
C++ (1.2%)

PYTHON (1.4%)
PHP (1.5%)

C(1.5%)
JAVA (1.8%) RedPajama - it
(3.5%)
JAVASCRIPT ‘ '
(3.8%)

CroissantAligned (2.4%)

Pile(StackExchange) (0.
MathPile (0.9%) PeS20

GallicaMonographies (1.6%) (5.3%)

HAL (1 0%)
Theses (0.9%)

Extend the context length from 4096 to 32k tokens

Annealing phase

©)

©)

5B tokens

High-quality dataset with a focus on mathematical content
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? & Parallel Training

Transformer layer #1

Tensor MP partition #2

Pipeline MP partition #2

Pipeline MP partition #1

Lucie-7B was pre-trained on:

-  51280GB-VRAM H100
- for about 500k GPU hours

The training code is based on a fork of Megatron-DeepSpeed

3D Parallelism:

- Data Parallelism — 32
- Pipeline Parallelism —4
- Tensor Parallelism —4

- Batchsize ~ 4M tokens

[ README 3 GPL-3.0 license

Lucie Training

‘I Megatron-DeepSpeed  Pubiic

forked from

¥ main ~ ¥ 3 Branches © 0 Tags

This branch is

i Contribute ~

O Syncfork ~

57 EditPins ~

© Watch 0



https://github.com/OpenLLM-France/Megatron-DeepSpeed

/\/ Learning Curves & Benchmark Evaluations

O

o g

ARC Challenge Hellaswag
(25-shot) (10-shot)
0.6 =] °
0.8 - o
€ 0.5 £ 07
g ° g
3 3 0.6 1
© 0.4+ 2 ®
0.5
[
100B 3008 1T 3T 10T 1008 300B 1T 3T 10T
Winogrande
MMLU Continuation (5-shot)
0.45 °
e 0.75 1
o
0.40 - 0.70
B 3 0.65
© ©
0.35 0.60 -
/ 0.55 °
0.30
AN N . ()1 A SR T
100B 300B 1T 3T 10T 100B 300B 1T 3T 10T
GSM8k
(5-shot) Truthfulqa MC2
8 0.5 0.450 A
e
& 041 @ 0.425 A °
a
3037 Y 0.400 1
= ©
S 0.2
® 0.375 4 °
Eo1
o A/\/“/: 0.350 5
$ 0.0 —— —— r — — T
100B 3008 1T 3T 10T 100B 3008 1T 3T 10T

# training tokens (log scale)

# training tokens (log scale)

acc_norm

French Bench ARC Challenge French Bench Hellaswag AR2c5 F':“tCh
(5-shot) (5-shot) (25-shot)
°
0.50 1 o .65 4 ° 0.50 ‘ D
0.45 - 0.60 - 0.45 A
E £
0.40 ® S 0.55 2 0.40 1 ®
| o o
J °
0.35 © 0.50 % 0.35
0.45 -
0.30 ® 0.30 1 e
T T T T ¥ 040 L T T T T T T T T T T
100B 300B 1T 3T 10T 100B 300B 1T 3T 10T 100B 300B 1T 3T 10T
French Bench Grammar French Bench Vocab ARC German
(5-shot) (5-shot) (25-shot)
0.85 1 °
0.86
0.45 A
0.84 4 .
i 0.80 £ 0.40 |
0.82 - g o o s
© | 4
0.80 - ° 0.75 - g 0.35
®
0.78 ° 0.30 A
0.7 S I e, pa— 0701 e 0.25 °
100B 300B 1T 3T 10T 100B 300B 1T 3T 10T 1008 3008 1T 3T 10T
# training tokens (log scale) # training tokens (log scale) # training tokens (log scale)
—— Lucie-7B (checkpoints) Bloom-7B Pythia-6.98
Llama-3.1-8B ® Falcon-7B ® CroissantLLM-1.3B
® Mistral-7B

e Lucie state-of-the-art on French

e Rightdirection for German, Spanish and Italian
e OK in English, but not at the level of Llama-3 (8B) and Mistral-7B for
Multitask Language Understanding (MMLU, Winogrande, GSM8k)

acc_norm

ARC Spanish

(25-shot)
°
0.50 A ax
0.45 A -
0.40 A
0.35
0.30 A
L ————
1008 300B 1T 3T 10T
ARC Italian
(25-shot)
0.50 A ®
oas] )
‘0.40- L)
0.35 A
0.30 1
0.25 et P
1008 300B 1T 3T 10T

# training tokens (log scale)



3; / Instruction Tuning (the start...)

FQUAD v2 Gen
(French Bench)

0.37

0.36 ¢ 35
3

OrangeSum Abstract
(French Bench)

0.34 g 33

0.32 0.32 0.32 .31

0.6 1
0.49 0.49 .47

£ 0.41
o

Math

- Beats Llama 2, competitive with Mistral Instruct
- Falls short of Llama 3.1

Language-dependence
- Competitive on French benchmarks

- Less so when the benchmarks are in English

ARC-challenge
(French Bench)

0.53 0-54

I Lucie-7B
[ Lucie-7B-Instruct-v.1.1

acc_norm
o o
ES o
1 1

I
[N]

0.0 -

Hellaswag
(French Bench)

0.67 0.68

0.66 0.65 0.64

acc_norm

[ Lucie-7B-Instruct (human data)
I Llama-2-7B-Instruct

ARC-challenge

[ Llama-3.1-8B-Instruct
[ Mistral-7B-Instruct

0.64

exact_match,flexible-extract

GSM8K

(exact, flex-extract, 5S)

o
©
|

et e o
N IS o
| L

=
o
\

acc_norm

0.78

0.24 0.24

Hellaswag
1.0
0.85
0.79 0.80
0.8 1 0.73 0.70 0.71
0.6
0.4 1

o
[N]

o
=}
\



Jif Shared & Open Resources O https://github.com/OpenlLLM-France/Lucie-Trainin

a Hugging Face Q Search models, datasets, users... # Models & Datasets Spaces @ Posts MR Docs @ Enterprise Pricing ~=

# OpenLLM-France's Collections  + New

Text datasets in French Lucie LLM updated 5 days ago

Lucie LLM Open source LLM for French, English, German, Spanish and Italian @s 3‘ %

Claire LLM

‘¥ OpenLLM-France/Lucie-7B + Add to collection

» Text Generation « Updated 5 days ago

@ Theme

‘¥ OpenLLM-France/Lucie-7B-Instruct-vi.1 Share collection

» Text Generation « Updated 3daysago « %273 « ©5 § .
View history
Collection guide
‘F OpenLLM-France/Lucie-7B-Instruct-human-data

» Text Generation « Updated 5daysago « 448 - ® 6 Browse collections
® Public

& OpenLLM-France/Lucie-Training-Dataset .
) Delete collection
B8 Viewer « Updated 5daysago + 8 12.3B « % 42.7k - ® 18

‘# OpenLLM-France/Lucie-7B-optimizer-states
» Text Generation « Updated Jan14 - L9

% Gating Group



https://github.com/OpenLLM-France/Lucie-Training

Future work




@‘ Future Work

e Model Alignement
o Model for Education (OpenLLM project just started - kick-off was 21/01/2025)
o Propose open test platform to get community feedbacks
o Startimprovement loop with Reinforcement Learning (GRPO ...)
e Reasoning
o Function Calling (for math, physics, ...) to calculators and API
o Retrieval-Augmented Generation
Multi-modality (Text prompt + Audio [+ Image/Video])
Scale to more languages & alphabets (Greek, ...), handle code switching and multilingual inputs
Smaller model (1B) - Distillation and/or Training from scratch
Data mix improvement (quantity, quality, nature)
New Architectures
o MAMBA (more linear, more efficient)
o Hybrid Transformers(Attention) / RNN(LSTM) - TITAN
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