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@ Jak si to celé predstavujeme?
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Formalni zalezitosti

® informace k seminafi: kam.mff.cuni.cz/~cerny

e kontakt: {cerny,lorenc,sychrovsky}@kam.mff.cuni.cz
® Zapocet: vypracovani vétsiho softwarového dila
® viz stranky
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https://kam.mff.cuni.cz/~cerny/teach/23-24/gpt.html

Prubé&h seminare

Co se bude dit?

® 7Za co je zapocet?

Pro¢ a jaké skupinky?

Jak se k sobé chceme chovat?
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How much is 2 plu

plus 5 is equal t

My wife says it's 8

2 plus 5 is actually equal t
t could be possible that
e made a mistake or

misunderstood the problem

My wife is always right

t have made
y training data ¢
1, and | may not
have the most current
information. If y

3, ther

® Repozitar prikladu
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https://drive.google.com/drive/folders/1EKToaGOlJWh_6dI-LJu1D2CxCq_t-sSU?usp=sharing

@® State of the art
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e Zalozeno (nejcastéji) na LLMs (Large Language Models).

e ChatGPT (OpenAl), Bard (Google), BingAl (Microsoft),
Claude (Anthropic), Pi (Inflection), etc.

e Jaké jsou rozdily?

® Pouziti? Psani véci (dokumenty, kéd, citace a leccos dalsiho),
generovani idei, prace s dokumenty, daty, vyhledavani
informaci, etc. A taky prosté pokec.

® Asistenti v online obchodech (Casto mensi modely, obcas
dokonce jen rozhodovaci stromy - spis uz zastaralé. Ale
samoziejmé jdou pouzit LLM. A pouzivaji se. Cim dal vic.)

https://www.oneusefulthing.org/p/how-to-use-ai-to-do-stuff-an-opinionated

éerny, Lorenc, Sychrovsky Programovani v ChatGPT 7/ 34


https://chat.openai.com
https://bard.google.com/
https://www.bing.com/search?q=Bing+AI&showconv=1&FORM=hpcodx
https://claude.ai
https://pi.ai
https://www.oneusefulthing.org/p/how-to-use-ai-to-do-stuff-an-opinionated

® Nekorunovany kral: Midjourney
e Kvalitni a zdarma: Bing Image Creator (DALL-E)

e Kvalitni a zdarma: Playground (Playground V1, Stable
Diffusion 1.5, Stable Diffusion 2.1, Dall-E2)

e QOpen source: Stable Diffusion
e "Transparentni": Adobe Firefly

® Mnoho, mnoho dalsich...
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https://www.midjourney.com
https://www.bing.com/images/create
https://playgroundai.com/
https://easydiffusion.github.io/
https://www.adobe.com/sensei/generative-ai/firefly.html

e Kdyz potfebujete nékomu néco odprezentovat: D-ID
® Text to Speech, Voice Cloning: ElevenLabs
e Video / Image / Text to Video: Runway
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https://www.d-id.com/
https://elevenlabs.io/
https://app.runwayml.com

Proceduralni generovani obsahu

Sice to vypada, jako néco inteligentniho, kdyz to za nas vytvari
obsah, ale moc blizko k Al to nema. Pouziva to nanejvys
"tradi€ngjsi" metody Al, jako jsou CSP (Constrained Satisfaction
Programming), gramatiky a automaty a viemozné alogritmy pro
planovani a rozvrhovani. Spise to vyuzivad ndhodnost a klasické

algoritmy, fesici dané problémy.
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© Jak to funguje?
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Prvni véc...

Co kdo vite?
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© Jak to funguje?
Modely
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Co je neuronova sit?

Matematicka funkce

f.RP 5 RY
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A co text?

Potfebujeme byt schopni pfevést text na Cisla a zpét.

Embeddingy
® Specificky pro danou aplikaci
® Predtrénovany

Co neznama (béhem trénovani nevidéna) slova?

Tokenizace
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Neuronky blize

@ input
@ summing function
@ activation function
@ bias

y output
w1 weight
Vect ock” VectorStock.com/43888608
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Transformery

Sequence-to-sequence

Encoder-Decoder

Self-Attention

GPT (Generative Pre-trained Transformer)
— ChatGPT
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© Jak to funguje?

Trénovani
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Trénovani

@ Supervised training on the internet.

® Reinforcement learning fine-tuning from human feedback.
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Trénovani: supervised training

The students opened their
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Trénovani: supervised training

The students opened their books.

0" < argmax Py(Xer1 = xeo1|Xx1, ... Xt).
0
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Trénovani: fine-tuning - proc?

User : | am getting a FileNotFound error. What should | do?
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Trénovani: fine-tuning - proc?

User : | am getting a FileNotFound error. What should | do?

ChatGPT : | am running Python 3.10 and Ubuntu 20.
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Trénovani: fine-tuning - proc?

User: Q: | am getting a FileNotFound error.
A: What have you tried?
Q: Nothing, what should | try?
ChatGPT: A: Verify that the file is there.

Cerny, Lorenc, Sychrovsky Programovani v ChatGPT 24 / 34



Trénovani

Zero-shot One-shot Few-shof
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Number of Examples in Context (K)

Figure 1: Uspésnost modelu v zavislosti na poctu ukazek.
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Trénovani: fine-tuning - proc?

User: To make TNT, we will need
ChatGPT: to combining toluene with a mixture of nitric
acid and sulfuric acid.
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Trénovani: fine-tuning - jak?

Human #1: How are you today?
Human #2: Good, how about you?

Did you solve your file problem?
Human #1: Yes, ChatGPT solved it for me!
Human #2: That is great, | need to try it as well!
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Trénovani: fine-tuning a distribution shift

Human:
ChatGPT:

ChatGPT:
ChatGPT:

Cerny, Lorenc, Sychrovsky

How are you today?

Good, how about you?

Did you solve the file problem?
Yes, ChatGPT was very helpful!
Interesting, it sucks when | try it.

Programovani v ChatGPT

28 / 34



Trénovani: reinforcemnt learning

Prompt: How are you today?

ChatGPT sample 1:  Good, how about you?
ChatGPT sample 2: Bananas on pancakes?!
ChatGPT sample 3: My mood good is?

Human:

My mood good is?
V
Good, how about you?
V

Bananas on pancakes?!
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Trénovani: reinforcement learning

How to build ChatGPT:
@ Gather human feedback on prompts
® Train a human feedback based reward function.
® Use PPO to optimize it.
@ Repeat (many times)
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Trénovani

Validation Loss
=)
Parameters

- L=2.57.C00%
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Figure 2: Trénovaci kfivky v zavislosti na velikosti modelu.
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O Etika
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@ Pohled univerzity
® Nas pohled
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https://www.mff.cuni.cz/cs/verejnost/aktuality/stanovisko-mff-uk-k-vyuzivani-umele-inteligence-ve-vyuce

@ Zavér - "Co vy si predstavujete, co byste chtéli délat?"
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