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Ecris un texte de 5 phrases sur Jian-Yun Nie @ OpenA|

Jian-Yun Nie est un chercheur et professeur émérite en informatique. Il est connu pour ses
contributions significatives dans le domaine du traitement de l'information et de la
recherche d'information. Ses travaux portent notamment sur I'exploration de textes, la
recherche d'informations multilingues et la fouille de données. En tant que chercheur de
renommée mondiale, Jian-Yun Nie a publié de nombreux articles scientifiques et a participé
a des conférences internationales. Ses recherches ont eu un impact important dans le

domaine de l'informatique et continuent d'influencer de nouvelles avancées technologiques.

Pour en avoir un apercu, voici l'extrait généré pour le prompt « bande sonore épique

4
(A A PP P 4 d

(¢) Prompt that does not exist in the dataset: “many pipes, no enemies, many blocks (//isant des instruments orchestraux. Le morceau fait monter la tension, crée un

sentiment d'urgence. Un chaeur a cappella chante a l'unisson, ce qui crée un

44
(f) Failure case: "Many pipes, no enemies, some blocks"

sentiment de puissance et de force » :

© openAl, Midjourney,

https://www.blogdumoderateur.com/musicim-
nouvel-outil-ia-google-generer-musigue/ P o004 2
And (Sudhakaran et al 2023)



https://www.blogdumoderateur.com/musiclm-nouvel-outil-ia-google-generer-musique/
https://www.blogdumoderateur.com/musiclm-nouvel-outil-ia-google-generer-musique/

|A, qu'esaquo?
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IA : programmes informatiques qui s’adonnent a des taches qui sont, pour I'instant,
accomplies de facon plus satisfaisante par des étres humains car elles demandent des
processus mentaux de haut niveau.

Marvin Lee Minsky
Input (A) Output (B) Application
email ——> spam? (0/1) spam filtering
audio ——> text transcript speech recognition
English > Chinese machine translation
ad, user info > click? (0/1) online advertising
image, radar info —=, position of other cars self-driving car
image of phone —> defect? (0/1) visual inspection

Ne pas confondre la NAI (Narrow Artificial
Intelligence), dédiée a une tache et la GAI (General Al)
qui remplace I'humain dans des systemes complexes.
Andrew Ng
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L'intelligence, aujourd’hui, c’est beaucoup... S SoReonNE

- L’apprentissage par I'exemple (= machine learning)

Inférence

4)[ Apprentissage]—)[ Classifieur ]
v 1

Verte  Rouge

Jeu de données

Machine learning Réseaux de neurones
Deep learning SVM
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Ingrédients de I'lA S soraoune
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Données

Capteurs
° amazon
"'t\ webservices
Jupyter |
p pgthon e’ Cadre Stockage& .- Microsoft
logiciel Calcul Wl Azure
CUDA.
0 £Y Google Cloud
GitHub Tensor <
. X
O PyTorch Spoﬁ(\; WIDIA
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De la detection d'une pomme a ChatGPT



(Grands) Modeéles de Langue @Okl gi&%’tﬁz
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Principe :

- Modeliser la probabilité d’'une séquence xq, x5, ..., x_n
- Les items peuvent étre des mots, des caracteres, des ngrams/bouts de mots, etc

laitue Probabilité: 0.9
é tomates Probabilité: 0.85

Une salade est composée de —*| (Grand) modéle de langue Mais Probabilité: 0.6
Glace Probabilité: 0.001

Etant donné une séquence x4, x5, ..., Xx,,—1, quelle est la probabilité du prochain item x,,?
P(xnlle X2y wee xn—l)

Sémantique, representation, espace latent

A

@ Glace
@ Mais Salade =(0.3,0.2,0.45,-0.1,-0.3)
Laitue =(0.2, 0.1, 0.38, -0.5, -0.4)
@ Salade Glace = (-0.9, -0.3, -0.5, 0.8, 0.7)
@ Laitue

@® Tomates



Apprentissage de representations
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- Algorithme Word2Vec

he curtains open and the
ars and the cold , close

moon shining in on the barely
on " . And neither of the w

>

A \ AN rough the night with the moon shining so brightly , it
happy temple made in the light of the It all boils down , wr
sofa / surely under a crescent on , thrilled by ice-white
night éar sun , the seasons of the on ? Home , alone , Jay pla
Id . m is dazzling snow , the on has risen full and cold
stars co cit
y shape un and the temple of the 1, driving out of the hug
t moon in the dark and now the n rises , full and amber a
oy toy/) bird on the shape of the moon over the trees in front
But I could n’t see the moon or the stars , only the
kitchen shining river rning , with a sliver of moon hanging among the stars
l \ they love the sun , the moon and the stars . None of
the light of an enormous The plash of flowing w
man ’'s first step on the 1 ; various exhibits , aer
the inevitable piece of n rock Housing The Airsh
oud obscured part of the The Allied guns behind
Modéle pionnier Word2Vec, Doc2Vec, Représentations contextuelles
de Bengio FastText, ... FastSent, ... Transformer networks

Bert, T5, GPT, ...
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(Large) Language Models

Transformer (2017) Un encoder-decoder avec :
- Environ 65 millions de paramétres (maintenant
Output pIUS)

Probabilities

- Plusieurs blocs successifs
- Des tétes paralléles

— ... qui estime des representations contextuelles des
bl items avec I'attention propre
(CAdd&N K = N - a
733E Nom) MU“'._H :;;“ Layer._ 5 § | Attention:| Input - Input =
Feed Attention L-
Forward T 7 Nx The_ The_
Nx Add & Norm animal_ animal_
~{Add & Norm ) Masked didn_ didn_
Multi-Head Multi-Head . :
Attention Attention — o
1 A — t_ 1.
———] J — J cross_ Cross_
Positional A Positional
Encoding D ¢ Encoding the the..
Input Output street_ street_
Embedding Embedding because_ because_
| ] it_ it
Inputs Outputs
(shifted right) — S
too_ too_
- ftire tire
d d

(Vaswini et al 2017)

Distinguer Washington/city de \Washington/man




Entrainer et utiliser les gros modeles de langue

)OO

A
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Entrainer un transformer (e.g. GPT)

Algorithme de retro-propagation

Mise a jour des paramétres
du modéle en fonction de

I’erreur

C&assive corpus :

TR

ll\ll‘EDlA— 3%
of the corpus

—

Causal pretraining

—

Transformer
block

[ |

block

[It's raining cats and dogsk

cats and d°93 ‘

£ gc

Its raining It s raining cats

Inference = completion

1963, he was was assassinated in Dallas ...

\Most answer yellow, but orange or red ...

&

JFK died in

o

What is the color of the sun?

11

}
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=> Exploiter les architectures précedentes pour écrire du texte

Il pleut e .
Token * (Génération mot a mot
orediction . Cgut’treg, |mport§nt
+ (Génération de faisceaux

hq ho

@ RNN/ || | RNNY

§. Trans Trans

>

a m (=

Q 3

Q o) S > | S —

(7)) o

Q o

) <

=\ /. Na

o

(@)
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w
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De nombreux modeles de langue
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L ~
/—a TS/ 3 GShard «J mT5 Open-Source
— 2019
7020 —~ 2021 _ A %‘A:% PanGu-a #dlﬂ Jurassic-1
s @ 14 £2 PLUG NAVER FIyherCLOVA
2 (1) e
Ernie 3.0 %3® >-8 = LaMDA
@ / N | 3 FLAN & "
BLOOM O 9-10 — 3AAI CPM-2

MENLG RS /

Codex @

\ nspur Yuan 1.0 @ Gopher
~

ROAFIIR

) TO - 11-12 p ‘::b Chinchill
chGPT@ / \ < GLaM “hinchilla
oo QD PanGu-X
Ernie 3.0 Titan %3¢ 2022 o= o
InstructGPT \ I UL2 ‘Ql Sattew
22N : P V ad
GPT-NeoX-208 () 1-»\ O M (G plants (D Bard
()
%
mTo (& CodeGen Tk-Instruct AI2 _~, 7 e £ G abaM A L
o GLM * orT (X 7-10 ~—— OQ LLaMA
BLOOMZ | = N/ / 11-12 2023 |
\ 3
Galatica 0Q AlexaTM a / \ ll —_—>
OPT-IML  0X) ChatGPT@ GPN@
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Nouveau paradigme
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1.  Nouvelle tache 2.

=> Peu de données

=> Choix de la taille des
modéles

Pretraining

cat dog

A

h1—>h2—>h3—>h4—

assive corpus. s raining MASK and PRED

WWW T

LY =3%

(o]

IKIPEDIA

Orpus

SORBONNE
UNIVERSITE

Modéle de langue 3. Adaptation pour une tache
=> Connaissances => Traduction
generales —> Détection d’entités
nommeées
-
Pretrained Language Model Finetuned Model
Word prediction; sentence completion; ...
T rAdapted Language
q Model
Decoder T
words & text f A
representations k1 hi b1 Language Model

Encoder |
your
% (small) + expected
text data target

14



Entrainement de ChatGPT S SCIENCES.
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Causal pretraining

cats (and] d°95‘

- Etape 1: Pré-entrainement causal : * *

Its raining Its ralnlng cats ‘ It's raining cats and ‘

Transformer
block Inference = completion

NMassive corpus 4

N ——=—

NS

WWW Tl my T3 T4 i 1963, he was was assassinated in Dallas ... ‘
ERRA\A (1 reining cats and dogs|
. ) R | It's raining cats and dogs Most answer yellow, but orange or red ... l
YixireoiA= 3% e C )
of the corpus
JFK died in
What is the color of the sun? 9/20

15
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Plus... “ I

=2 de mots en entrée [600 =>2k, 32K] g;f;iz ;

=> de dimensions pour les mots [500-2k =>12K] Transformer
—>» de tétes d'attention [12 => 96] D block

=> de blocks/couches [5-12 => 96]

Transformer
block
Attn word
. . cross-attn
175 Milliards de parameétres... Ca fait quoi? head
m 1.75- 10 = 300 Go + 100 Go (stockage des données word
en |nférence) ~ 400G0 E| E| @ representation
dimension

m GPU NVidia A100 = 80Go de mémoire (=20k€)

m Coiit pour (1) entrainement: 4.6 Millions d'€ Its raining cats and dogs ]

16



Entrainement de ChatGPT S SCIENCES.
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Causal pretraining

cats and dogs‘

- Etape 1: Pré-entrainement causal : * *

Its raining Its ralnlng cats ‘ It's raining cats and ‘

Transformer
block Inference = completion

NMassive corpus 4

\l,.;d

NS

Tl o 3 ®4d |8 1963, he was was assassinated in Dallas ... |
=0 —
= | It's raining cats and dogs Most answer yellow, but orange or red .. l
of the corpus
JFK died in
What is the color of the sun? 9/20

- Etape 2: Suivi de dialogue

Specific training

N

S, .

\Q/ Dialog follow-up

GPT Coreference resolution
Way of speaking

o =0
[

Dialog corpus 17
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Suivi de dialogue + taches specifiques S sgnaonnE

- Affinage en questions/réponses, raisonnements, ...

Instruction finetuning

Please answer the following question.

What is the boiling point of Nitrogen?
.

Chain-of-thought finetuning

Answer the following question by

reasoning step-by-step. The cafeteria had 23 apples

originally. They used 20 to
make lunch. So they had 23 -
20 = 3. They bought 6 more
apples, so they have 3 + 6 = 9.

The cafeteria had 23 apples. If they
used 20 for lunch and bought 6 more,
how many apples do they have?

N

Language
model

N

Multi-task instruction finetuning (1.8K tasks)

Inference: generalization to unseen tasks
Geoffrey Hinton is a British-Canadian

computer scientist born in 1947. George
Washington died in 1799. Thus, they
could not have had a conversation
together. So the answer is “no”.

Q: Can Geoffrey Hinton have a
conversation with George Washington?

Give the rationale before answering.

Importance du prompt

Les tdches FLAN 18
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Entrainement de ChatGPT S SCIENCES.

Causal pretraining

cats and dogs‘
- Etape 1: Pré-entrainement causal : * *
: It's raining J Ilsralnlng cats ‘Itsralmng cats and ‘

Transformer
block Inference = completion

4SS
Tl o 3 ®4d |8 1963 he was was assassinated in Dallas ..
w3 [ It's raining cats and dogs Most answer yellow, but orange or red .. l
wireniA= 3% )
of the corpus
JFK died in
What is the color of the sun? 9/20

- Etape 2: Suivi de dialogue - Etape 3: Alignement des réponses
avec le feedback humain (RLHF)

Specific training

.................

[ s

learning

1
ao (KB | I
= 6
s 2
I Chat GPT 9

i 1
: 1
() y 1 '
h | prediction 1 A3 .
N Q Score ' d !
N | 3 t (a0 &
i 1
\qj/ Dialog follow-up 2 [ m ! Muliple Scorng 1
GPT Coreference resolution @ ! generation :

A3 f
. . :
Way Of Speakmg @estion ‘ A ' Reinforcement :

)4 \

1

\

U
|

Dialog corpus
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Output :
A : Un sphinx est une statue en forme
de téte de lion avec une longue queue.

f - Prompt : instruction donnée

% [ TransPormer block | 2 .
- = au modele de langue
i - Permet d’expliciter la tache
Repeat N times ﬁ[ yrrygre—
- Enjeu : rédiger un prompt
7 J précis (contexte, public

[, PROMPT K VISé’ .. )
Translate this sentence in |

’ French: « the sun shines » | -
y - Tout devient genération

© Thomas Gerald - 2023

20



Modeles de langue : propriétés intéressantes

"\ SCIENCES

SORBONNE
UNIVERSITE

- Apprentissage en context / In-context learning
- Mentionner des exemples dans le prompt

This person is
like @.

This was invented by —

Thomas Edison. ::,trq—i;

This person is
like &.

This was invented
by Zacharias
Janssen.

With one of these I
can drive around a

With one of these I can

| take off from a city and \"
track, overtaking fly across the sky to

other cars and taking somewhere on the other
corners at speed side of the world

2 !

Multimodal few-shot learning with frozen language models, Tsimpoukelli et al. 2021

This person
is like

This was
invented by

With one of
these I can

Model Completion

). <E0S>

Model Completion

the Wright
brothers. <E0S>

Model Completion

break into a secure
building, unlock the door
and walk right in <EOS>



|A génerative et multimodalité
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— B CLIP objective img
- o encoder
“a corgi
playing a
flame |
throwing - e
" - ~ ;\, > \}
trumpet 00000 © 0
8-»@)-»
O O Q
---------------------------------------- — —O+>0O~>» - @ ©
Ramesh et al, Hierarchical Text-Conditional O O
Image Generation with CLIP Latents, 2023 P
prior decoder

il

[
y pipes, no enemies,

© Midjourney, (Sudhakaran et al 2023)

https://www.blogdumoderateur.com/musiclm-

Image Input

' Projection‘(-,“)_
i Audio Input
Audio io Inp
Projection 4.
HecHon dy
Video [ Video Input |~

7| Projection !,
| HgEEion )

More modalities

Midjourney '/

Image Output 3
Projection (‘,

Audio Output
Projection ("5

Video Output
Projection .

LLM-centric

Multimodal Input
Alignment

Encoding

nouvel-outil-ia-google-generer-musique/

Wu et al, NExT-GPT: Any-to-Any Multimodal Large Language Model, 2023

LLM-based Semantic Instruction-following ~ Multimodal Output
Understanding Alignment Generation

22


https://www.blogdumoderateur.com/musiclm-nouvel-outil-ia-google-generer-musique/
https://www.blogdumoderateur.com/musiclm-nouvel-outil-ia-google-generer-musique/
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lApprentissage { \Test/mférence { 000204  t

EEE FashionMNIST-TRAIN
B FashionMNIST-TEST
0.0015 - HEE MNIST-TEST

=> Manque de véracité / fiabilité

= Veérité vs Vraisemblance -
Génération d'hallucinations

0.0010 -
0.0005 -

0.0000 | ' ] i ] i 0 r
—4000 -3500 -3000 —-2500 -2000 —-1500 -1000 -500 0

=> Incapacité a s’auto-évaluer log p(X)

—> Biais des données

=> Manque de
stabilité/prédictibilité
- How old is Obama VS how old
is Obama?

Foundation Model Transparency Index Scores by Major Dimensions of Transparency, 2023
Source: 2023 Foundation Model Transparency Index

OMeta [, sesdme  @OpenAl  stabilityai Google  antwrorc  ®cohere  AlRllabs  Inflection aMazon

lama -4  Stable Diffusion2 PaLM2 Claude 2 Command Jurassic-2 Inflection-1 Titan rerag

40% 20%
= Manque

d’explicabilité/interprétabilité

=> Manque de transparence
= 28



Les usages
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Les cas d'usage de I'lA générative S SORBONNE
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=> Brainstorming, compte rendu, rédaction de projet
« Développement argumentaire (et recherche de contradiction)
* Mettre en forme des idées
« Reformulation de paragraphes

=> Assistant pour le développement informatique
« (Génération de code, recherche d’erreurs, ...

—> Assistant personnel

 Courrier standard, lettres de recommandation, de motivation, de
résiliation, ...

—> Assistant pedagogique
« Wikipédia ++, proposition de plan pour des dissertations, explication de

J Sy My
—> Analyse de document

A
067/77(
« Extraction d’information, question-réponse, ... p -
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|A Générative et acces a l'information S sonsonne
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- Comment limiter les hallucinations ?

Aztec cuisine was the cuisine of the

coo Aztec Empire and the Nahua peoples
— Mode|e de langue ——p of the Valley of America prior to
Eurcpean context in 1492, It was
(LM) discovered by Christophe

Columbus. The Aztec staple foods
included maize, beans and squash...

- La génération assistee par les outils i

User

Question @ @An;wer
Question
— | Retriever _

z \
rj " J_‘ ¥ |
g Various Aets, {——> seratch

{L e lDoc_urQenA’r%\} Oﬁ Pad
s 7 Question @@O‘o\w 7z
] _ Wy Vi
Retrieval-augmented generation (RAG) Ergre ¥

External Colendar
‘ Memory Wz

Cdlculator ‘

26
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- LLM = mémoire (partielle) d’internet
- Champion de la reformulation e

- Capacité a
comprendre/traduire/générer du
code informatique

()
)
&

&Y

- Entrainer & répondre & de nombreux
types de questions

AORRNEE

TNl &

- Oui, ils vont répondre & beaucoup
de choses...
En faisant régulierement des
petites/grosses fautes

Paradigme de la calculatrice:

27



Merci !




