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From Tools to Teammates: Agentic Al and the Future of Human-Al Collaboration in Education
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Artificial Generative Al Al and ML
Intelligence (Al)  and Large Applications
and Machine Language and
Learning (ML) Models (LLM) Challenges

From data to

Foundations of Real-world uses
models that

intelligence and and key

generate and

learning. challenges.

understand.
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Al and ML
Tools for
Productivity,
Education and
Research

Tools and
platforms that
enable more
and better.

Al in
Education:
The End of
Traditional

Education
Models

Rethinking
teaching,
learning and
assessment.

& £ P

Agents, Robotics,
Agentic Al Deep RL
and Multi- LBMs and

Agent the Future

Systems

From assistants Intelligent

to autonomous robots, learning
and the next

frontiers.

agents and
ecosystems.

Conclusions

Key takeaways
and actions to
thrive in the
Al era.
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Al: From Tool to Partner

The discovery of a new world of intelligence.

WEAK Al TO STRONG Al
Weak Al / Narrow Al

* Focused on specific tasks

= @ Intelligence s Artificial Intelligence (Al)
/ Solves new problems Capacity to solve new problems g a8l Machines that perform tasks
Handles novelty and ambiguity. through the use of knowledge. that when performed by humans

require intelligence. 3 : :
« (e.g., recognition, translation, recommendation)

(&)

/.? Uses knowledge ¢ Does one thing, very well
\ |_ _l Built from experience, culture ¢ Current Al systems
u and education. Al AS A PARTN ER X

Human strengths: Al strengths:
Learns, reasons and adapts ik g

creativity, empathy, ’ ‘ speed, scale,
\\— Understands context and meaning. judgement, values, consistency, data
purpose processing, learning
m Provides judgement,

ethics and purpose
Ok

Gives value and direction.

Strong Al / AGI

¢ General intelligence across domains

» Capable of any intellectual task
« Not science fiction anymore

Together, we solve bigger problems
and create more impact.

From assistance — to collaboration — to autonomy

THE EVOLUTION OF Al PARADIGMS Al IN THE REAL WORLD

RULES & LOGIC PATTERNS & DATA 7 _» \. DEEP LEARNING GENERATIVE & AGENTIC Al - ° Sl /
E - — - ' ) N

(1950s-1980s) (1990s-2000s) 52, (o109 % (2020s and beyond) q : : o = 3 O
G — N N> eoe
= Symbolic Al and 9 e Machine Learning \ .//\}7 Big Data + Neural % LLMs, Multimodal, Agents, - !I—M: ﬁ lll$ ,,/

Expert Systems and Statistics : i Networks Towards AGI Education Science Industry Mobility Finance Environment And more

; Learning is more The future is brighter Our responsibility: use Al
KEY / Al is a partner, Qe g vy 8 R A
‘ : O i R .. personal, active M - when we learn together ethically, inclusively and
TAKEAWAYS ! g and collaborative. B with technology. for the common good.

The future is not Humans vs Al, but Human + Al. By combining the best of human intelligence and Al, we can build a better world. (%I:%
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INDUSTRIAL REVOLUTIONS — THE Al REVOLUTION

The World Is Changing (
Faster Than We Can Understand

Al won’t replace humans —
but humans using Al will

replace humans not using Al Industry 2.0 Industry 3.0 Industry 4.0 Industry 5.0

_)

S
ﬂf

=2
=

Mechanization, Mass production, Computers, Cyber-physical Human-robot
Al is moving from tools that water and electric power, automated systems, loT, collaboration,

: steam powers assembly line production, networking, cognitive systems,
assist humans to ag ents that electronics machine learning customization
act autonomously @ s ® & ®

1800 1900 2000 2010 2020+

Autonomous, Physical, Goal-
Driven, Learning Systems

We are entering a new era where intelligent systems are not only connected and automated,
but also learn, reason, decide and act autonomously in the physical and digital world.

EVOLUTION OF Al PARADIGMS

1. SYMBOLIC Al 2. MACHINE 3. DEEP LEARNING 4. GENERATIVE Al 5. AGENTIC Al 6. LBM-POWERED
LEARNING ROBOTICS
. o Neural networks Models that generate b 4 Autonomous, Behavior grounded
0 Logic & rules Statistical models with many layers text, images, code, goal-driven in language &

- Knowledge encoded 9 Learn patterns 9 Akt conelek speech and more % d ._. ] systems multimodal models
by humans from data representations Learn to create, @R Plan, reason, Physical Al in
Expla.ir?able Better accuracy, Breakthrough in not just classify use tools, take the real world
but rigid less human rules vision, speech, Foundation models actions Human-robot

NLP (LLMs, diffusion, etc.) collaboration
1950s-1980s 1980-2010 2010-2018 2018-2024 2024-2026+ 2026+ (emerging)
> : : O B :

‘ b) From programmed knowledge... ...to learned intelligence... & : ...to autonomous action in the real world.
S o Iy
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/A.l. TIMELINE

Key breakthroughs and milestones
that shaped Atrtificial Intelligence.

> v ®- — @ /\/ @ o -

1950 1956 1961 1964 1966 A.l 1997 1998 2011

TURING TEST A.l. BORN UNIMATE ELIZA SHAKEY W|NTER DEEP BLUE KISMET SIRI
Alan Turing proposes Term ‘artificial First industrial Pioneering chatbot  The first electronic Deep Blue, a chess- Cynthia Breazeal at MIT  Apple integrates Siri,
a test for machine intelligence’ is robot, Unimate,  developed by person from Many false starts and playing computer introduces KISmet, an  an intelligent virtual
intelligence. If a coined by computer goes to work Joseph Weizenbaum  Stanford. Shakey is dead-ends leave Al from IBM defeats emotionally intelligent assistant with voice
machine can trick scientist John at GM replacing  at MIT holds a general-purpose out in the cold. world chess robot i n solar as it interface, into
humans into thinking McCarthy at the humans on the conversations mobile robot that champion Garry detects and responds the iPhone 4S.
itis human, then it Dartmouth assembly line. with humans. reasons about Kasparov. to people’s feelings.
has intelligence. Conference. its own actions.
7 - —_~ — —— \ > .‘;/‘_\"
0 P y / £
[ ( ) ( 15\ /—\\\ ( ; f.,g\
[ = \ o
_FORMER y \%7 )
/ / ’ M
L . . .

i 3 5 u &
WATSON ALEXNET EUGENE ALEXA ALPHAGO TRANSFORMER BERT GPT-3 ALPHAFOLD 2
IBM's Watson wins AlexNet wins the Eugene Goostman, Amazon launches DeepMind's AlphaGo “Attention Is All You Google releases OpenAl's GPT-3 DeepMind’s
Jeopardy! answering  ImageNet competition a chatbot, passes the Alexa, an intelligent becomes the first Need” paper BERT, improving demonstrates AlphaFold 2 solves
complex questions by a large margin, Turing Test with a virtual assistant with Al to defeat a world introduces the natural language powerful few-shot the protein folding
in natural language. launching the deep 33% of judges a voice interface that champion in the Transformer understanding for and zero-shot problem, a 50-year

learning revolution. believing Eugene completes shopping complex board game architecture. search and many learning across challenge in
is human. tasks and more. Go (4-1). NLP tasks. many tasks. biology.

k % 3 ; (GPT-4 (ﬁ

&

\ \ / .
- " e B Vi v
: — o — o : - o- THE JOURNEY

2022 2022 2023 2023 2023 2024 2024 2024 2024+ e e
CHATGPT DALL-E 2 GPT-4 LEO & PHOENIX GEMINI 1.0 SORA CLAUDE 3 GEMINI 1.5 AGENTIC Al Towards more
ChatGPT brings DALL:E 2 generates GPT-4 delivers Meta’s Llama 2 and Google DeepMind OpenAl's Sora Anthropic’s Claude 3 Gemini 1.5 introduces Al agents plan, capable, safe and
conversational Al high-quality images major gains in Anthropic’s Claude launches Gemini 1.0, generates realistic series excels in long context (up to reason, and act beneficial Al for all.
to millions, redefining  from text reasoning, coding 2 advance open and a family of highly videos from text reasoning, safety 1M tokens), enabling independently
how people interact descriptions. and multimodal safe Al with strong capable multimodal prompts. and long-context analysis of massive across tools
with technology. capabilities. performance. models. understanding. inputs. and environments.
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StrongAl ¢ StarWarsand C3PO
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The Birth of Al: From Dreams to Systems

From the vision of thinking machines to the formalization of reasoning.

The Question The Beginning The Dartmouth Conference The Founding Fathers of Al
Can machines think? , B Formalizing Reasoning The Founding Moment of Al Dartmouth Conference, 1956
A | :
1950 [ (,J 1950s-early 1960s Summer 1956
i gl g LAl e | escens
(Turing Test) old \ / ik b formal|S|.ng reasoning The term “Artificial Intelligence
A machine that can P > and solving complex is born.
converse indistinguishably ""v“' problems through A group of visionary scientists
romahuman s ahoen C ( T logic and symbolic set the agenda for a new field
if the human judge (C) cannot reliably manipulation. that would change the world.
distinguish between A (human) and B Horbert Simon  Arthur Samuel  Oliver Selfridge  Nathaniel Roch Trenchard More

(machine), the machine passes the test.

Symbolic Al and Expert Systems Key Ideas That Shaped the Birth of Al

* Knowledge is Power — Encoding Intelligence as Problem Solving:

the Mind into Rules!

* Symbolic Al represents knowledge
through symbols and rules

Use knowledge and logic to solve new problems.
EXPERT SYSTEMS
M
= £ Formalizing Reasoning:
Represent facts and rules; derive new conclusions.
* Examples: MYCIN (medical diagnosis),

DENDRAL (chemical analysis)

* Architecture: inference engine +
knowledge base

Knowledge Representation:
From expert knowledge to symbolic models.

Vision and Collaboration:

. i icall
Early Al was explainable and logicall Brilliant minds came together to launch a new science.

¢ But could not learn or adapt...

The Birth of a New Science i Towards Intelligence Legacy
i F lize & R Build Syst
= i Dream & Vision e e o canol iy laa o e M ’ From logic-based The foundations of Al laid in the
From the dream of thinking machines Can machines think? Logic, rules, symbols gl Expert systems, t learni . i e
he first intelli o ta knowladge bases p SYyEIeINS Lo ReTINDg, 1950s-60s continue to inspire
to the first intelligent systems. agents and robots. today’s intelligent systems.
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From Rules to Patterns: The Next Leap in Al

Al evolved from being programmed to being trained — learning how to do it from data.

1. FROM RULES (EXPLICIT KNOWLEDGE) 2. FROM RULES TO PATTERNS (LEARNING FROM DATA) 3. HOW MACHINE LEARNING WORKS

Early Al systems were built
by encoding knowledge
as symbols and rules.

RULE-BASED
EXPERT SYSTEMS

THE MYCIX EXPETIMENTS OF THE STANTORD
HEURISTIC MOGRAMMING PMOJECT

Broce G. Buchanan

Examples:

* MYCIN (medical diagnosis)

» DENDRAL (chemical
analysis)

Inference engine + knowledge base

Explicit logic, human-designed rules

@ Instead of telling the machine what to do,
we let it learn how to do it.

@ Machine Learning (ML) = algorithms that
learn patterns from data.

@ Learns from examples, improves with
experience, adapts to new situations.

ALGORITHM
(LEARNING)

Examples:
Email spam f Handwriting |, |
filters " recognition {‘ J

@/ From explicit logic to statistical inference
From programming to training

Early speech
recognition

THE EVOLUTION OF Al PARADIGMS

Rules & Logic
(1950s-1980s)
Symbolic Al and
Expert Systems

2 Patterns & Data
> |/ | (1990s-2000s)
Machine Learning

and Statistics

»

9. Deep Learning / \, Generative & Agentic Al
Zyu (2010s) g%: | (2020s and beyond)
. Big Data + Neural L / LLMs, Multimodal, Agents,
Networks ) Towards AGI

Supervised Learning

Learn from labeled examples.

Reinforcement Learning
Learn by trial, error and reward.

Agent

P

&

- L2
Environ

=

OObserve echoouacbon OG«mward/penalty

o Update policy o Repeat and improve

From static programs to adaptive agents
that learn, decide and improve
KEY ENABLERS

New emails
©
Not S
spam | Spam
@) ¢ ) ‘
~ o« =5
®
Learns to classify
- LALLL)
== E: TIit 3
More Data More Compute

The shift from Rules to Patterns transformed Al from brittle systems into adaptive, learning machines.

It opened the door to today’s intelligent systems — and tomorrow’s autonomous agents and robots.

Better Algorithms

@ : @
a5
Human Collaboration

Learning from data.

Improving with experience.
Creating a better future.

MPORTO LLACC
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MachinelLearning

Field of artificial intelligence that gives computer systemsthe ability to
"learn” (e.g., progressivelyymprove performance on a specifictask) from
data/results of their actions without beingexplicitlyprogrammed

Supervised Learning Reinforcement Learning
(‘Environment Q.?;{?Agent N 0 Observe

res] A
‘__-—{—’?(?‘7~--, Select action
W < -~ . ,-’4 i t;: g b using policy
A < 4 > \
\ s - A

‘ o| (
- Categorical Not % o 9 Action!
Separation sSPam ] ) -50 points i
= 0O Get reward
. {

M' or penalty
® \\
Spam 5pam® ;
Update policy
<2, ) (learning step)
Enables the machine to be trained to classify observations .0 O. ik ikl an
L found
Image https://towardsdatascience.com/whadre-the-typesof-machinelearninge2b9e5d1756f Image https://becominghuman.ai/arintroductionto-machinelearning33alb5d3a560
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Artificial Neural Networks (ANNSs)

Inspired by the human brain. Powered by data. Built to learn.

Q Neural Networks are the foundation of Deep Learning and many Al breakthroughs.

?
1. WHAT IS A NEURAL NETWORK? 3. THE BUILDING BLOCK: A NEURON (SIMPLIFIED) 5. DEEP NEURAL NETWORKS

A neural network is a system of By stacking many hidden layers, networks can learn
connected units (neurons) that work Each neuron takes inputs, Weights very complex patterns and solve challenging tasks.
together to solve problems by learning processes them and o ‘
patterns from data. produces an output. &) = w,> - TS
N— Activation e Output
N ; )\ function & . L)

“N‘ It learns from examples, not from ) : X3 = 6«'2) ® A\ -7 A Y b 7N 4
\&A/  explicit programming. x, = input signals = A YORRSAAORHOIRZFOQNLT @

=% w; = learnable weights X3 — “_’3/1 - z =D §0 —» Output . M : v : af : A : : a \’
‘,/Q'\‘ It finds patterns in complex data $ = combine inputs . S v ‘ o ® - X 4 Ve b _»_;‘_. 4 - B 4 4
N\ that humans may miss. = 4 £ , : ) AN NN - ?

- = activation function ~ Combine Decides s B/ SNBY L ANNE TN Ny '
// AT gets better with more data o = output X, —»(w,} (weighted sum)  whether to . @/ \an/ \an/ \a/ \a

llj /and experience. W, : ; )

{} This is the power behind today's Al applications
like speech, vision, robots and language models.

2. THE HUMAN BRAIN: OUR INSPIRATION STROMONE NEURONTCR NETWORK

Neurons are organized in layers. Information flows from left to right.

Dendrites
_\:g{ y‘/’ (receive signals) Input Layer Hidden Layer 1 Hidden Layer 2 Output Layer 6. WHERE DO WE SEE THEM?
2 \/ v/ :

[ s ® P ;
Sy 4 o " ;
' Cell body | =< 3 - 3 Aébi’"
Tl e, S 343 T — (ad B ¢ P
N A Z > "
7 M O< < @ - _- = 2 h
) 3 Va4 5 & & . . Image Speech Language Robotics & H
. - B s < : . ealthcare
7 Connections . . ‘ Recognition Recognition Models Control
4 N - Y >
1 - 7/\,}\ {\Y\ Axon (synapses) . ‘@ “@& Identify objects Understand Generate and Make decisions Detect diseases,
/ ' (sends signals) and scenes spoken words  understand text  in the real world  predict outcomes
Receives th i
an:‘avfe g 2 Learns useful Cotmbm:s fetat\:es Produces the
2 : .g.. 0 understan ) R
m:}(l:sn: :if :::an::sh :::n::ith ?nr;(d ;::,n:::;?: Sliets. wordi feature: a;nd ok e final prediction @ Neural networks learn from data to make
gh sig P ] : sensor values) represcniations patterns or declsion smart predictions and decisions.

- - - - o
’\d Neural Networks mimic the brain’s way of learning. From simple connections to deep architectures, they enable machines to learn, eg @
(/

adapt and solve problems that were once impossible.

2
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Transformers, Attention & Generative Al (ChatGPT)

From understanding to creating: the foundation of today’s intelligent systems

1. TRANSFORMER ARCHITECTURE: THE BIG PICTURE 2. ATTENTION: THE KEY IDEA 3. GENERATIVE Al: MACHINES THAT CREATE

Transformers take a sequence (e.g., words) as input Attention allows the model to focus on the most = Generative Al (GenAl) can create a wide
i i 4 4 7 % 5
and generate another sequence as output. i relevant parts of the input when producing each variety of data: text, images, audio, video,
part of the output. code, 3D models and more.
Input Sequence Transformer (Encoder-Decoder) 1 will have
You are welcome ) \ meatballs for ... W"“‘(".;:A“e;‘“” “(_:_""‘ ﬁ“""‘b;" It learns patterns from massive amounts
way ranstormers, e
l ENCODER DNCODER 1 of existing data.
Understand Generate the Treats all words equally Focuses on important words
: Generat . .
Embedding the input \ output Ompm" X +  Then it uses this knowledge to generate
(C:"‘"e"sb:“)ds => | ) -\ T i +  new, original and realistic content in
0 NUMDeErs;
( ) — response to prompts.
TIITR —r -1 4
\7:17—] | Nt word * ‘.. % It mimics human creativity and can assist,
PYObobi s ‘ inspire and automate many tasks.
P(w,, ..., Wn) / Benefit: Captures long-range relationships,

Encoders understand the context. Decoders generate one token (word) at a time Q understands context hettsrand scales ﬁ Transformers + Attention are at the heart

A based on what came before. to large sequences efficiently. of most Generative Al models today.

4. CHATGPT: GENERATIVE Al IN ACTION 5. IMPACT: WHY IT MATTERS
® You
ChatGPT is a Large Language Model (LLM) How ChatGPT works (simplified) - Explain transformers simply. @ Language: chatbots, translation, summarization, writing
@ built on the Transformer architecture.
ChatGPT @ Vision: image generation, editing, understanding
] b @ — =S ﬂl —> ’ Transformers are a type of
o Trailnled on c\;ast amounts.of tex)t (books, websites, P==¥% i Al modal that:can us derstand </> Code: generation, completion, debugging
articles, code, conversations...). .
You ask a Model understands  Predicts the  Repeats to build the context :f words in e r 1". Aiidlis: h ki qroRs 3
@ Understands your prompt. question using attention ikt best the full sent;nce ar;. gener:te new udio: speech synthesis, transcription, music
. text by predicting the next
(prompt) and context word response A ; :
© Uses attention to reason over context. most likely word, one step lén Robotics & Agents: planning, decision making, control
@ Generates helpful, coherent and human-like at a time.
responses. @ Aligned and fine-tuned to be helpful, safe, and reliable. oo }‘% From understanding language to creating content,
Transformers and Generative Al are shaping the future.

@ Attention lets models focus. Transformers scale understanding. Generative Al creates the future. @
2 This is the technology behind ChatGPT and the next generation of intelligent systems.
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Artificial Intelligence Today

Hardware Data Software ML frameworks

= Caffe? CNTK theano
PYTURCH '«
g».

O PyTorch  1F TensorFlow O tew . torch

Keras Spor‘ll(\z ML ~

HUGGING FACE

theano

PORTO
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GenerativeAl Competition
g L X/|X.A|

P () {¢) INTRODUCING
INTRODUCING ' 4 ; 4 crok 3

GEMINI

)
v,

~ d@claude 3
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2022-23" Jan 20252

. Anthropic Claude » Claude 3.5
VO utl O n + Not multimodal (text only) + Multimodal (text, audio, and images)

+ Limited contextual understanding (difficulty with + Enhanced contextual understanding and coherence
complex conversations) during long interactions
2 O 2 2/3_> 2 O 2 4/5 + No tool usage + Experimental computer usage capability for some users
OpenAl GPT-3 5 > OpenAI of
Not multimodal (text only) Multimodal (text and images)
* Fair reasoning ability (eg, scored high on SAT, - Advanced reasoning (eg, top 10% on bar examination)
but bottom 10% on bar examination) « Enhanced contextual understanding (maintains
* Limited contextual understanding (difficulty with coherence in long dialogues)
coherence in complex conversations) * Advanced APl access (supports multimodal inputs)

« Standard APl access (for text generation)

Google Google Bard » Gemini 2.0 Flash
Gemini + Not multimodal (text only) - Multimodal (text, audio, and images)
+ Fair reasoning + Advanced reasoning (capable of multistep problem-
+ Limited contextual understanding (difficulty with solving and nuanced analysis)
complex conversations) - Enhanced contextual understanding (maintains
+ Limited real-time data integration coherence in long dialogues)
* Low personalization (limited adaptability) - Real-time data integration (from Google Search)

« Advanced personalization (user context)

T rdir redsorning dpiily (eg, sCorea nigri or oAd, *  AUvdlNced redsoning ey, Lop 1Uv0o 0N pdl exdInindtiorn)
but bottom 10% on bar examination) + Enhanced contextual understanding (maintains

* Limited contextual understanding (difficulty with coherence in long dialogues)
coherence in complex conversations) * Advanced APl access (supports multimodal inputs)

-PORTO LIACC Luis P: + Standard APl access (for text generation)
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Chatbot Arena LLM Leaderboard (12/04/2025)

Rank= (UB) Rank Model Arena 95% CI Votes Organization License
(S5tyleCtxl) Score

1 1 Gemini-2.5-Pro-Exp-03-25 1437 +8/-6 7431 Google Proprietary

2 2 ChatGPT-4o-latest (2025-03-26) 1486 +7/-8 6612 OpenAI Proprietary

2 4 Grok-3-Preview-02-24 14082 +5/-5 13919 XAT Proprietary

2 2 GPT-4.5-Preview 1397 +5/-6 13443 OpenAl Proprietary

5 8 1380 +5/-4 25266 Google Proprietary

5 4 1380 +4/-5 20136 Google Proprietary

5 4 1378 +7/-7 4721 DeepSeek MIT

7 5 1359 +5/-5 15898 DeepSeek MIT

8 13 Gemini-2.8-Flash-801 1354 +4/-4 21865 Google Proprietary

g 4 0l-26024-12-17 1350 +4/-5 27831 OpenAI Proprietary

18 13 Gemma-3-27B-it 1342 +7/-6 9147 Google Gemma

11 13 Owen2.5-Max 1348 +4/-4 199495 Alibaba Proprietary

11 10 ol-preview 1335 +5/-4 33175 OpenAl Proprietary

14 13 o3-mini-high 1325 +6/-4 16889 OpenAl Proprietary

14 15 PeepGesk-V3 1318 +4/-4 22843 DeepSeek DeepSeek

14 20 OwQ-328 1315 +6/-8 6729 Alibaba Apache 2.0

15 21 GILM-4-Plus-60111 1318 +7/-5 6832 Zhipu Proprietary
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Why Coding is Dead: Programming Will Be Made by Al

From Writing Code to Designing Solutions — Al Will Do the Implementation

1. From Programming to Machine Learning 2. The End of Coding? 3. Proof: ICPC World Finals 2025

Traditional Programming Machine Learning Nvidia CEO Jensen Huang OpenAl and Google DeepMind Rank  Team / University Country  Solved
(We write rules) (We show examples) predicts the death of coding: Outshine Students at World's OpenAl @ USA 12/12

i ] Top Coding Contest
Input  + Program - Output Input + Data - Output b RLIEY  “Everyone in the world will Google DeepMind gy GBR 1112

OpenAl scored a flawless 12/12

be a programmer. St. Petersburg State University ~ Russia  11/12

o 0 A W N =

v P : » d Google DeepMind solved

E@ = e | L _ N This is the miracle of Al. an < .
w w + = = + :/; - i 11/12 problems. ICPC Tsinghua China 10/12
- - : T Peking University China 10/12

€ Al understands intent in natural language. he best human team
(St. Petersburg State University, MIT USA 10/12
We tell the computer exactly Al learns patterns from data and @ It writes, tests, debugs and improves code. Russia) solved 11/12
what to do. makes decisions. @ Soon, kids won't learn how to code — they
: ) Next best human teams solved @ All teams solved within the 5-hour time limit!

will describe what they want to build.
Y 10/12 problems. , A
Source: ICPC World Finals 2025 Official Results

4. Why Al Will Make Programming (and Software Engineering) Obsolete Software Engineering After Al
Focus shifts from writing code to:
‘ o .
" Understands Natural Language Learns Best Practices Tests and Debugs Itself Builds Complete Systems Ships Faster, ¢ Defining problems and goals
. are Cheaper, Better ¢ Designing architectures
You describe what you want, Al uses billions of examples Al finds and fixes bugs From backend to frontend, ' ;s ; o
Al writes the code. and always improves. autonomously. database to deployment. Al delivers production-ready e Ensuring safety, ethics and reliability

B2 e Human-Al collaboration and oversight
software in minutes. e 4 1
e Creativity, innovation and impact

5. Real-World Al Coding Assistants (Already Transforming Work) 6. The New Role of Humans The Future is Collaborative
1 L
3 i’ &
@ @ * % < R @ @ Q ‘/ ‘-.\

GitHub OpenAl Google Claude Cursor / Replit Problem Solvers System Designers Al Orchestrators Innovators
Copliat S S 254 b Define the right Design systems, Guide, validate and Create value, not Al writes the code.
Al pair programmer Writes, explains Builds full apps Understands large Builds and deploys problems to solve not just code ensure alignment just features
in your IDE and refactors code from prompts codebases with a prompt Humans create the future.

a better world.

Coding is not dead — but the way we build software is. Together, we build
i X 4 . Al handles the syntax. | Humans drive the meaning.
The future belongs to those who can imagine, communicate, and collaborate with Al. i i




Technology is Changing Everything — Not Only What, But How
Al will replace devices and transform the processes of how we work and create.

Before Al: We used tools With Al: We interact

@ Natural conversation
Help me plan ;
.p g Here's a perfect @ \Voice, text, images, gestures
a trip to Japan () itinerary for you! ;
@ Context-aware and proactive

Mobile Phone Laptop Keyboard Mbiise ..|||...||||||...|....||||||||.. @ Like interacting with another human

@ The future is not about using more devices, but about having intelligent partners that understand us and get things done with us.

' Al Replaces More Than Devnces - It Replaces the Process Al Detectors Do Not Work (And Won't) SOI You are the guy...
Traditional Process (Manual & Linear) Al-Powered Process (Conversational & Iterative) ® Easily bypassed 3
@ ASK:/iD: " l Ask Paraphrase, translate, The future is
Q Search $%/Dencribe gou use multiple tools not about
Copy / Type ¢+ Al understands & proposes / \ ® High false positives catching Al use,
s o Make Punish human creativity it's about
S Edit 2a You refine / give feedback - Interact ¢* and non-native writers teaching how to
Check ¥ Alimproves / adapts Hotives eeke Creates use Al wisely.
@ ec &) p p - Re-interact ® Models evolve faster
— ... and iiterate than detectors
g Reformat @ You re-interact o It's a cat-and-mouse @
™R | o %)) Better result - faster! D SO e UV W)
) e @ Review & Refine . Trust,
P ® Focus should shift trneharansy and
from Al detection to

process > policing

® From doing tasks to guiding outcomes.
}.‘ and paranoia

Al literacy and
From writing code to designing solutions with Al.

authentic assessment

That took aII of our Jobs!

Al won't replace humans.
But humans who work with Al
will replace those who don't.

. Tools & Devices Instructions & Commands Q Conversations & Collaboration Outcomes & Impact.
The Great Shift Wo used g @ We gave - @ & We have - < ) We achieve together

Together we build
Learn continuously. Think critically. Create responsibly. the execution Coj vision and values a better future

q The future belongs to those who can imagine, ask, collaborate and iterate with Al. Al handles C63 Humans drive the
C
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GoogleSearchEngine

A HummingbirdAlgorithm GO 816

I PageRank algorithnthat covers a specific way giving pages credit based on the links
from other pagespointing at them

I Panda, Penguin and Payday to figham

I Pigeon designed to improvecal results

I Top Heavy designed to demodel-heavypages,
[

|

" Mobile Friendly designed to rewardahile-friendly pages
" Pirate designed to fightopyright infringement
A 200 major ranking signals (up to 10,000 variations or signals) GO gle
A GoogleRankBrainAlgorithm Scholar
I MachineLearningSystem - I
i 3rd mostimportant signal o

I Interpret searches people submit fmd pages that might not have the exact words
that were searched for
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BingSearchEngine

e Mi'}SOft Bing

Reinventing search with Al with four technical breakthroughs: 4

A Next-generationOpenAlmodel more powerful thanChatGPEnd customized specifically for search.
It takes key learnings and advancements frématGP&nd GP33.5/4.0 and it is even faster, more
accurate and more capable

A Microsoft Prometheus modelProprietary way of working wit®penAlmodel that allows to best
leverage its power

A Applying Al to core search algorithri\l model to core Bing search ranking engine, which led to the
largest jump in relevance in two decades. Search queries are more accurate and more relevant

A New user experienceReimagining interaction with search, browser and chat into a unified
experience in a completely new wavy to interact with the web.

| am planning a trip for our anniversary in September. What are some places we can go that are within a
3 hour flight from London Heathrow?

I need to throw a dinner party for 6 people who
< are vegetarian. Can you suggest a 3-course >
menu with a chocolate dessert?

eeeeeeee

.........
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GitHubCopilot PE .

A0
f,\@}\‘f Copilot

A June2021: GitHulRelease<Copilot

A March 2023: GitHub usds LJS y GRT®ta go way beyond auteompleting comments
and code and gets chat and voice support

OpenAl Codex Model GitHub Private Code

( L EEE Provide Editor context ZEE
----- Provide Suggestions EEE 2

GitHub Copilot '
Service /‘

HT,IJITK’

Public code and text
on the internet
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GoogleBard  Google

A Language Model for Dialogue ApplicatiorisafiDA . 4 Ba rd

A Experimental conversational Al service, _
p OWe re d by L a. M DA "' I'm Bard, your creative and helpful collaborator. | have limitations and

won't always get it right, but your feedback will help me improve.
Not sure where to start? You can try:

A Very fast and easy to use

What are some ways to make instant noodles even more delicious?

Or pick up where you left off:
B weakneeses for a paper like the follwing about machine learn..

P how may i copy the python code you give me and paste it form

@ Human reviewers may process your Bard conversations for quality
purposes. Don't enter sensitive info. Learn more

Gotit Don't show again

@ Enter a prompt here 4 ‘ B

Bard may display inaccurate or offensive information that doesn't represent Google's views. Bard Privacy Notice

CATEGORIES CHATGPT BARD BING

EASY TOUSE |1'7v71 77
HELPFULNESS | 77077 70 7e [ 171
AcCURACY |77y7y7vrvr

crReATIVITY 17571777y

W
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Gemini¢ Google Deep Mind
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Gemint

GOOgIe DeepMind About v Research v  Technologies v  Discover v Google Al Studio Untitled prompt # @ Enable Autosave  5¢ Compare H \gn)

Run settings c
@= Get AP| key ~  System Instructions
<> Get code

Create Prompt
¥ Model

. : Stream Realtime . . [
What will vou build
— L4 Experimental h
e )
. 3= Tune a Model

& Library Push Gemini to the limits of what Al can do, powered by the Gemini API . Token count
0/1,048,576

. o Allow Dri
Built for the agentic era S

O Prompt Gallery Temperature

_ —e

Chat with GEID Build with Gemini >\/l [F API documentation
& ~ Tools

2| Developer forum
& il
u Structured output

Recipe List Confusion Matrix e

\‘Q_.) List recipes in JSON format. Generate a confusion matrix in
Python.

Run settings
v System Instructions . L @

B Model

[=]

S Changelog

Google Al Studio Stream Realtime [ Learn more

Code execution

Create Prompt p
Gemini 2.0 Flash

Talk with Geminilive = - -

Starter Apps
. Hodel [ Output format Spatial Understanding Video Analyzer Map Explorer
une a Moae!
Library Interact with Gemini usmg text, voice, video, or screen sharing. . Audio Upload a photo and combine 2D or 3D An interactive video player that lets Explore places in the world using
spatial analysis with reasoning. Ask you summarize, describe scenes, Gemini and the Google Maps API. Ask
(&, Allow Drive access Gemini to give you the locations of extract text, search for objects, and Gemini to find you interesting places
objects, text, and more. more. and more.

Prompt Gallery

API documentation v Tools

Developer forum \E]J D‘

Talk to Gemini Show Gemini Share your screen

Changeleg H ~ 7
Start a real-time Use your webcam to Share your screen to Gemlnl Ad Va ncb\(_{.

conversation using share what you're show Gemini what
your microphone. looking at and get you're working on. Upgrade your Google One p|an to get

real-time feedback. ..
Gemini Advanced
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Microsoft Copilot
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