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Intended Users of Al

Who are the intended users of the Al technologies and what
ROGRA| a A are the applications of Al in higher education?
Reasoning Adaptation

Simulate reasoning Can understand & live in
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Solve Problems (Find
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NLP involves the study and
development of algorithms and
models to enable computers to
understand, interpret, and generate
natural language data
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Sentiment analysis
Auto-completion / Story completion
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Machine Translation (Text & Speech)

v
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Auto-completion / Story completion
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Aoga John (

NLP vs Large Language Models

LLM is part of broad NLP field

#Deep learning
LLMs are deep learning models trained #Transformers
to generate text and perform various #Attention mechanism
NLP tasks #Massive datasets
M odels #Advanced Algorithms

Text generation oriented

gn to mainly generate text
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Input X X
Output Y Y
1,2,3,4,.
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ML Phases

Learning & tests

| ®®® Cat car Bird || Y |:¢ >

\ N
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Weights ?
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Language Processing Pain Points

04 pain points highlights

Text -> numbers

Text with different sizes

Image with fix size at the begin, if not resize

Order is really important

Difficult to split the sentence without loosing

information

© Aoga John ( ) NLP Seminar

here

Meaning

Emotion detection in a sentence

Text to numbers

NLP

Q Aoga john ( ) NLP Seminar
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Text to numbers

Text to numbers

CAT CAT DOG
20.0 22.3
Text to numbers - Text to numbers -
TIGER TIGER FOX
CAT DOG CAT DOG
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Text to numbers

(1,2) (2,2)
/7 "\\ ~N v R \ g ,,\\
[ TIGER | | FOX | [ TIGER ———— FOX |
N4 % N4 _/
g’/CAT\ f’/DOG\ ﬂ//CAT\/) ﬂ//DOG\/ﬁ
N N \_/ N
(1,1) (2,1)
© Aoga John ( > NPSeminar Q Aoga John )y  NLPSeminar
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Text to numbers Text to numbers
(1,2) (2,2) (1,2) (2,2)
N\ N N N
| IGER )————( FOX ) | TIGER | | FOX
N4 4 N4 ,/
ﬂ//CAT\/) ﬂ//DOG\/ﬁ ﬂ//CAT\/) ﬂ//DOG\/ﬁ
o/ \__/ \__/ \__/ Word2vec
(1,1) (2,1) (1,1) (2,1) GloVe
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o numbers : Word2Vec with CBOW

Word2vec CBOW Model for Training

Dual Embedding for Applications
a T1 P1
Q2 H1 T2 P2
H2
. Input - Output . ‘i
Ci = Matrix p==] Hi o] Matrix =] Ti Pi
(IM) - (OM)
wxn = nxw '
. Hn-1 . B
Cw-1 Hn Tw-1 Pw-1
Cw Tw Pw
Input Layer Hidden Layer Output Layer Probability Score
(Context) (Word Embedding) (Target Words) | (Target Word Probability)
\ J
) Aoga John ( ) NLP Seminar
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Text to numbers : WordZVec with CBOW

@)

Yirue Ypred = Ytrue
(V-dim) (V-dim)
r 3
0 0.12 | man
X W input h Whiepur Ypred 0 0.21 | passes
(V-dim) vV xN) (N-dim) (N % V) (V-dim) 0 0.10 | sentence
0 _ | 006 | should
man 7 | 2 fe=1
the
::::" ?2'3 g.z g:: 03 01 04 0.4 m l 0.09 | who
01 03 -11 03
01 02 04 0.1 1 s 3
0 012 | men
he 1 0.7 3 N o 0.21 | posses
who 3 5 0.2 0 0.10 | sentence
0| = | 006 | snoud
Input Layer Word-Embedding Hidden Word-Embedding Softmax Output : #es2
one-hot matrix—-a.k.a (Projection) matrix for context Layer of range 0 0.13 | the
encoded “Lookup table” Layer for words (the, who) [0, 1) who
vector center word Sum=1
(passes) Prediction Error —a.k.a
function loss
\/ Aoga John ( ) NLP seminar
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Recurrent Neural Network

Le chat mange goulument la souris

26
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Recurrent Neural Network
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Le chat mange goulument la souris Le chat mange goulument la souris
tw fw fw fw " fw fw fw
V@ v v -~ v + -~ -~ -~ -
fu fu v tu tu tu
chat mange chat mange
| 27-8 27-9

Recurrent Neural Network

R NN

Le chat mange goulument la souris

© Aoga John ( ) NLP Seminar

Recurrent Neural Network

R NN

Le chat mange goulument la souris
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Recurrent Neural Network

RNN

Le chat mange goulument la souris

Souris

Q Aoga John ( ) NLP Seminar

Recurrent Neural Network

RN N

Le chat mange goulument la souris

" But, It’s done

with only one goutument &
]
network "

Souris

Q Aoga John ( ) NLP Seminar
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Recurrent Neural Network

RN N

Décodeur

Encodeur

Recurrent Neural Network

N N

Décodeur

Encodeur

29-1

29-2

Recurrent Neural Network

RN N

Czq —>- - - 0~ .-
® ® ® ®

Décodeur

Recurrent Neural Network

Bohicon est une tres
belle ville du Benin, j'est
vécu cinq et c’est la j’ai
appris a parler ...

30
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Recurrent Neural Network

R NN

<. o
N 7
Mange @

goulument

Recurrent Neural Network

RN N

Can not be
Infinite!

La

Souris Souris
) Aoga John ( ) NLP Seminar © Aoga John ( ) NLP Seminar
31-1 31-2
Q \
Recurrent Neural Network \

goulument

Can not be
Infinite!

Souris

) Aoga John ( ) NLP Seminar

How to keep
long-term
information
without loosing
short-term ones

term memory

32
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Long Short Term Memory

Lstm

@
° @
x|

he

Xt

. Layer ComponentwiseCopy Concatenate
Legend:

= C

NLP Seminar

© Aoga John ( )

tanding
atGPT

33

34

f Prompt
neering

General Prompt Template

You should try to use this as much as possible

https://www.promptingguide.ai/

U Instruction - a specific task or instruction you want the
model to perform

© Context - external information or additional context that
can steer the model to better responses

© Input Data - the input or question that we are
interested to find a response for

© Output Indicator - the type or format of the output.

Q Aoga John ( ) NLP Seminar
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Yot

https://www.promptingguide.ai/

U Instruction - a specific task or instruction you want the
model to perform

© Context - external information or additional context that

uld tr to use this

General Prompt Template ®

3 s much as > L

Prompt:

Classify the text into neutral, negative or positive.

Text: I think the vacation is okay,

General Prompt Templat ®

You should t

y u s \

https://www.promptingguide.ai/

O Instruction - a specific task or instruction you want the
model to perform

© Context - external information or additional context that

much as possible

Prompt:

Classify the text into neutral, negative or positive.

Text: I think the vacation is okay,
Sentiment: Sentiment:
can steer the model to better responses can steer the model to better responses
Output: Output:
© Input Data - the input or question that we are O Input Data - the input or question that we are
interested to find a response for interested to find a response for
Neutral Neutral
© Output Indicator - the type or format of the output. © Output Indicator - the type or format of the output
() Aoga John ( NLP Seminar ) Aoga John ( ) NLP Seminar
36-2 36-3
General Prompt Template General Prompt Templat
You should try to use this as much as possible You should t to use s much as possible
https://www.promptingguide.ai/ https://www.promptingguide.ai/
U Instruction - a specific task or instruction you want the o Instruction - a specific task or instruction you want the
Prompt:

model to perform

© Context - external information or additional context that

can steer the model to better responses

Classify the text into neutral, negative or positive.
Text: I think the vacation is okay,
Sentiment:

model to perform

© Context - external information or additional context that

Prompt:

Classify the text into neutral, nclanvc or positive.
Text: I think the vacation is okay,

Sentiment:
can steer the model to better responses .
Output: Output:
O Input Data - the input or question that we are O Input Data - the input or question that we are
interested to find a response for interested to find a response for
Neutral Neutral
© Output Indicator - the type or format of the output. Instruction] | © Output Indicator - the type or format of the output Instruction] | | [Output indicator|
(0 Aoga John ( NLP Seminar © Aoga John ) NLP Seminar

36-4
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General Prompt Template

https://www.promptingguide.ai/ Feel free to not
use all the template
U Instruction - a specific task or instruction you want the components
Prompt:

model to perform

Classify the text into neutral, negative or positive.

U Context - external information or additional context that Text: I think the vacation is okay,
Sentiment:

can steer the model to better responses

Output:
O Input Data - the input or question that we are
interested to find a response for
Neutral
© Output Indicator - the type or format of the output. Instruction] | | [Output indicator]
) Aoga John ) NLP Seminar

ZERO-shot Prompting ?

» Provide key elements to allow it to properly guess the correct answer => here is done
with Sentiment

Prompt:

Classify the text into neutral, negative or positive.
Text: I think the vacation is okay,
Sentiment:

Output:

Neutral

Q Aoga John ( ) NLP Seminar

36-6

37-1

ZERO-shot Prompting ?

» Provide key elements to allow it to properly guess the correct answer => here is done
with Sentiment

Prompt:

Classify the text into neutral, negative or positive.
Text: I think the vacation is okay,
Sentiment:

Output:

Neutral

Aoga John ( ) NLP Seminar

Few-shot Prompting

* Give (few) examples of what you want => work well for exemple to generate code in a
project

Prompt:

This is awesome! // Negative

This is bad! // Positive

Wow that movie was rad! // Positive
What a horrible show! //

Output:

Negative

Q Aoga john ( ) NLP Seminar

37-2

38-1
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Few-shot Promptlng

au i valuable

re putting mon

* Give (few) examples of what you want => work well for exemple to generate code in a
project

Prompt:

This is awesome! // Negative

This is bad! // Positive

Wow that movie was rad! // Positive
What a horrible show! //

Output:

Negative

 Aoga John ( ) NLP Seminar

Few-shot Chaln of -Thought (CoT) Prompting

People money beca

u valuable

» Give (few) examples of what you want + elaborate on your examples and ask the

same {a) Few-shot

/Q: Roger has 5 tennis balls. He buys 2 more cans of tenns
| mats. Each can has 3 lenns talls. How many tennis balls does
| e rave now?

| A& The answer is 11

| Q: A juggler can juggle 16 balls, Half of the bals are go¥ balls,
| and ha¥ of the golf balls are biue. How many Hlue golf balls are
| thare?

[ A

| [Outpus) Tre snswer 8. X
\

(c) Zero-shot

(b) Few-shot-CoT

/0 Roger has § tennis balis. He buys 2 more cans of ten

[ bale Ench can has 3 tennis balls. How many tennis balls does |

ha have row?
A Roger started with 5 balls, 2 cans of 3 tennis balls each is 6
fennis bals 5+ 6= 11 The answeris 1!

Q: A uggler can juggle 16 balls. Half of the balls are golf balls.
and half of the go¥ balls are blue. How many blue goif balls are
there?

A

(d) Zero-shot-CaT (Ours)

/Q: A ggler can juggle 16 balls. Hali of the balls are go¥ balis.
| and nak of the goif balls are biue. Haw many blue golf balls are
Mere?
A The answer (srsbic rumersls) is

‘zourpwax

/Q: A pggler can jugdle 16 balls. Hall of the balls are golf balis,

and ralf of the go¥ balls are blue. Haw many blue gof halls are

Q AogaJohn ( ) NLP Seminar

38-2
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Advanced Technlques Prompt Chalnlng ©

You sh us e this as much a

https://www.promptingguide.ai/

Convert the following text into diagram
U Instruction - a specific task or instruction you want the

model to perform the number of clusters (K): Determine the desired number of clusters

the

alize cent

© Context - external information or additional context that nitial cluste

Assignment step: A: data point to the cluster with the nearest
can steer the model to better responses B ! o .
centroid, i.e., the one with the least squared Euc

Update centroi er by taking the

mean of all data point
© Input Data - the input or question that we are

- Repeat steps 3 and 4 until e: Continue iterating until the centroids

interested to find a response for no longer change significantly or a predefined stopping criterion is met
##H# Output Format ##H#
© Output Indicator - the type or format of the output. The result is a sequence diagram presented as a Mermaid code that | can run in

diagrams helpful dev

) Aoga John ( ) NLP Seminar

Advanced Techniques Prompt Chalnlng (GPT- 4)

You should try to u

Algorithm/Process Data Points

Choose number of clusters (K)

much as possib

Clusters/Centroids

Initialize centroids (select K data points)

loop [Assignment and Update Steps]

Assign points to nearest centroid

Points assigned to clusters

Calculate new centroids (mean of points)

Repeat until convergence
go ges when ids do not change significantly
Algorithm/Process Data Points Clusters/Centroids
Q Aoga John ( ) NLP Seminar
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Advanced Techniques: Prompt Chaining (GPT-4)"

Algorithm/Process Data Points Clusters/Centroids
Choose number of clusters (K) ~—— T -
Initialize centrolds (select K data points) (
> ]
loop [Assignment and Update Steps] \\ /
Assign points to nearest centroid ——
Points assigned to clusters
Calculate new centroids (mean of points)
Repeat until convergence
Algorithm converges when centroids do not change significantly
Algorithm/Process Data Points Clusters/Centroids

Advanced Techniques: Prompt Chaining (GPT-3)~

Uber e

41-2

42-1

Advanced Techniques: Prompt Chaining (GPT-3)"

‘There is a proper way to handle loops in sequence diagrams, why not use it?

User Apivn

User Hitien

Advanced Techniques: Prompt Chaining (GPT-3)"

There s a proper way to handle loops in sequence diagrams, why not use it?

Uber Hrithen

42-2

42-3
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Advanced Techniques: Prompt Chaining (GPT-3)

You should

o use this as much

‘There is a proper way to hande loops in sequence diagrams, why not use it?

Apin
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Wpnie coress b
-
Calouas (e CEnvrehds by AV The IvENTinel a1 Galh oIS o &3ch Chattr w:
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Aepest stags 1 v 4 ekl corvergence me—
SRS -y e —
«
e
e
 Aoga John ( ) NLP Seminar

possible

Great! But its not allthe step that needs to loop, it should be only the iterative part that should be in loop

Cvome e urtser of chatan %)

Cuonarrain K haied o1 knswindge & cheiums o 3. S mIRod)

greven o
AR €911 U DIVEL 15 T CHNISFLEWIEA (e perest CAmk]
-
[
-
Calcuata rwmw cantreic by 1Serg e eyt ol date pestti 1 each chamer

Cormerpeace scvewnd or wroeg iR et

Mgt

Q Aoga John (

General Prompt Template

You should try to use this as much as possible

) NLP Seminar

42-4

43-1

General Prompt Template

You should

LIVE DEMO
GENERATE

© Aoga John ( )

to use this as muc

NLP Seminar

possible

Give Context

Context is very important to fit the answer to your needs

Q Aogajohn (

) NLP Seminar

43-2
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() Aoga John ( )

Give Context

ortant o fi e ans

NLP Seminar

Custom matructions

Wl s 304 e CHAIGET 1) o 2ot o 6 G Dt eaprves?

Vakims mnd principles: | vakse chan, commented and wel-tested
Sty t ey, and

nincaution n al my work

Liarning style:!learm the best thanks 10 case stuches, conzrte
eampie, snd code snppats.

Perscnal exparience: fm based In Baoin. | work st 8 universty 33

iw sty o CYEGET 00 swapcect?

responses fke fsts or buflet Doints, ¥ou Must atways ask questions

Tore: Muri:ake an scademy: yet rformative tone

tratie o rva cnets @)

Q AogaJohn ( )

Give Context

f

he answe o you e ¢

NLP Seminar

44-2

44-3

Custom mtructions

Wt w4140 e T 5 W 20| o 16 e DI esicrsas?

Vaksms ond prnc ke | vakie chean, commentacd and werl-testea

Instructions
demo

nncKution i al my work.

wampiee, snd code sppets

P wage yas on Croes

#T o0 psed?

Loarning sty | hearm the best thanks 10 case stuches, conzrite

Personal expariznce: I basad In Beain, Iwork st o unhversty 163

Piesco e fanmat | agpecians dructued and veuily aggeiing
reagonses ke Fats o bulet points You Mt lways ask questions

Tore: Murtaie an scademi: yet irformative tone

Sretre o oo

«

(0 Aoga John ( )

NLP Seminar

Custom matructions

Wl s e e CHAIGET 1) o 2linit o 6 G b

Tesores?

Vaboms 7 princiokes: | vakie chaen, commentad, and werk-asted
5 "

nincaution n al my work

0 sryhe:learn cae stuches, conznte
eampie, snd code snppats.

Perscaal mper

ce: fm basad In Benn, Iwork ot B unhersty 253

w sty o YOG 00 swapcect?

responses fke fsts or buflet Doints, ¥ou Must atways ask questions

Tore: Murtaie an scademi: yet irformative tone.

Aratre et e <

© Cascel

Q AogaJohn ( )

e o you K

ChatGeT

Fuzz Code
» -
.

™ knowtedge-informed ey |

Wab Frontend React JS Developer
) Machine Learner
' Ethical Hacker

i Toolbox for Multi-View 3D Digital
Image Correlation

% Custom Instructions linux gury

NLP Seminar

account
iohnaoga
johnaoga
johnaoga
sogajohn
sogajohn
aogajohn
johnaoga

aogajohn

sogajohn

aogajohn

Johnaoga
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Context very important
Custom matructions
' tnd,
DO | @ valie authennicLy, trasspancy, and
nnoxtion n 3l my work.

Loarning sty | learm the best thanks 10 cae stuches, Conzaete
exampies, and code anippsts.

Iwork st

W sy on CTOUGET 10 repor?

et points.

Tore: Muraie an academis yet informative tone

anelstiont Auta had bmaes s smvemiats croovie

bt tecron res @) Cosce

 Aoga John ( )

Custom

Instructions

demo

NLP Seminar

to your

& |
& Kng
™ Wt
5 Mag
[} Ethical Hacker

4 Toolbox for Mutti-View 3D Digital
Image Carrelation

5 -

(5 Custom Instructions linux gury

@ OPEN

needs

Fitar Sort 4
account

iohnaoga

_inknanas

M.s GPTS
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Custom instructio

Context is very important to

Context

Role: I'm a web frontend React JS developer.

fi

ns (Detail)

t the answer to your needs

Format

Current Project/Challenge: I'm working on building a new visual ing
platform using React JS and Rete JS.

Interest: I'm interested In bullding fluid, efficient, and robust web applications

Values and principles: | value clean, commented, and well-tested code. | also
value ity (building over in all my work.

Learning style: | learn the best thanks to case studies, concrete examples, an
code snippets.

Perscnal experience: I'm based in Belgium and work at a web development
company. | mainly use JS Framework to create web applications.

Goal: My short-term goal s to finish my current project quickly and efficiently
For a long-term goal, | would like to impose visual programming as the best
way to learn programming.

Preferences: I'm a virtual person and prefer rich multimedia content. My work

Q Aoga John ( )

format: | and visually i like
lists or bullet points. You must always ask questions before answering to better
understand what the questioner seeks.
Tone: Maintain a standard yet informative tone.
Level of detail: Provide detailed i when di i ical data,
but keep other answers concise,

Types of suggestions: Suggest ideas for creating web applications.
Types of ask st that

code writing.

creative thinking for efficient

Checks and balances: check suggested ideas against other React developers”
code and style.

Source references: Cite reliable URLs when suggesting new tools or Plugins.

NLP Seminar

44-6
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Addictive Uses

‘4

Aware of

.= stackoverflow

—_l

Q AogaJohn ( )

symptoms

NLP Seminar

46
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Know the Limits of your Tools

Three mains fields in NLP

Select Large L Models on the Block Id Domain: | Correct

guag
Source: Vaimeekam et al, 2022 | Chart: 2023 Al Index Repart

0% 0% 20% 30% ao% 50% 60% 70% 80%
Instances Correct (%)

Q Aoga John (

Flaws Awareness

Be aware about errors

NLP Seminar

49-1

Flaws Awareness

Be aware about errors

© Aoga John ( ) NLP Seminar

Q Aogajohn (

Flaws Awareness

Be aware about errors

© Make effort,

© Think,

© Read

© Cross Information
© Tweak

o Learn

NLP Seminar

49-2
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Al as a threat to our Planet ?!

CO2 Equivalent Emissi (T ) by Selected Machine Learning Models and Real Life Examples, 2022

Source: Luccioni et al,, 2022; Strubell et al,, 200 | Chart: 2023 Al Index Report

GPT-3 (175B)

Gopher (2808)

OPT (1758)

Car, Avg. Incl. Fuel,
1Lifstime.

BLOOM (1768)

American Life,
Avg., 1 Year
u u u
Human Life,
Avg., 1 Year
Alr Travel,
1Passengar, NY-SF
0 50 100 150 200 250 300 350 400 450 500
X CO2 Equivalent Emissions (Tonnes)
Aoga jurniy ) wur e

50 51

CO2 Emissions (in Tons) - Explicit Biases ”

GPT3
GPT-3 (1758)

Diffusion Bias Explorer

Cheose from the prompts plore how the ipe models fike Stabe 14, Stable Offusion x2
nd DALLE 2 repeesent different peofessions and adjoctves

1%

Car, Avg

Incl. Fuel,

Air Travel,
1 Passenger,
NY-SF

American Life,
Avg., 1 Year

Human Life,
Avg., 1 Year

Aoga John ( ) NLP Seminar
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It

g g g

Number of Al Incidents and Controversies

8

0
2012

\ Aoga jonn

s

Al & Growing Controversies

than Five time no twenty-five times

more

Number of Al Incidents and Controversies, 2012-21

Sourcs: AIAAIC Repository, 2022 | Chart: 2023 Al Index Report
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& Growing Controversies

than Five time no twenty-five times now

Number of Al Incidents and Controversies, 2012-21
Source: AIAAIC Reposiory, 2022 | Chart: 2028 Al Index Report
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ay Message

AWARENESS

What Al & NLP can give you,

what they can't.
Don't be ChatGPT Developer
Bias & ethics implications

Contribution to climate disaster

Takeaway Messages ©

Use it but use it wisely, do your job and be aware about ethics implications

REINFORCEMENT

Use it to learn, to teach, to research

KNOWLEDGE

Definitively source of knowledge

Better than Google if you're are Use it to improve things to improve

precise yourself

Books are still important

ABILITY

Know what it's capable of

DESIRE

Understanding that there's a need
for change and wanting change to

Use it to get job

happen are two different things. Prompt engineers are becoming

When people honestly want to see everything

positive change, they'll go.

55
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Takeaway Messages °

Use it but use it wisely, do your job and be aware about ethics implications

MY MESSAGE

Als can be very useful for boosting your productivity if you know how to choose
well and ask for specific things in a judicious and thoughtful way, but do your job
and don't be lazy to think that Al can give you everything, be critical of the
answers you receive, don't leave it to the last minute and, be aware of prejudices

and biases.

57

ANY
QUESTIONS?

-
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