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HOW LONG IT TOOK TOP APPS TO
HIT T00M MONTHLY USERS

APP MONTHS TO REACH 100M GLOBAL MAUS

CHATGPT 2

TIKTOK 3

ChatGPT

Gl =

INSTAGRAM 30

PINTEREST 4

SPOTIFY 55

TELEGRAM

61

UBER 70

GOOGLE
TRANSLATE

FOOOVESY

78

yahoo.

finance
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OpenAl f&H7 1

IMPORTANT

The Partnership exists to advance OpenAl Inc’s mission of ensuring that safe artificial
general intelligence is developed and benefits all of humanity. The General Partner's duty
to this mission and the principles advanced in the OpenAl Inc Charter take precedence over
any obligation to generate a profit. The Partnership may never make a profit, and the
General Partner is under no obligation to do so. The General Partner is free to re-invest
any or all of the Operating Entity's (or the Partnership's) cash flow into research and
development activities and/or related expenses without any obligation to the Limited
Partners. See Section 6.4 of the Operating Entity’s Limited Partnership Agreement for
additional details.

Our employee and investor paperwork start with big purple boxes like this. The general partner refers to OpenAl Nonprofit (whose legal name is “OpenAl Inc”);
limited partners refers to investors and employees.
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Elon Musk &
@elonmusk

Replying to @GRDectet

OpenAl was created as an open source (which is why | named it “Open”
Al), non-profit company to serve as a counterweight to Google, but now
it has become a closed source, maximum-profit company effectively
controlled by Microsoft.

Not what | intended at all.

1:36 AM - Feb 17, 2023 - 13.2M Views

12K Retweets 1,209 Quotes 140.4K Likes 1,889 Bookmarks
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Elon Musk &
_ @elonmusk

Replying to @CarnagedLlife

I’m still confused as to how a non-profit to which | donated ~$100M
somehow became a $30B market cap for-profit. If this is legal, why
doesn’t everyone do it?

9:49 AM - Mar 15, 2023 - 15.8M Views

16.8K Retweets 1,291 Quotes 158.7K Likes 2,067 Bookmarks
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RNN ( Recurrent Neural Network )

- -
® o0 0-0

R AR : https://www.telusinternational.com/insights/ai-data/article/difference-between-cnn-and-rnn




RN-N- —— % E[/j | o jHk +LSTM ( Long Short-Term Memory )
- / =
> + GRU ( Gated Recurrent Unit )

RNN LSTM
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R #IR : http://dprogrammer.org/rnn-Istm-gru
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./ Recurrent Networks offer a lot of flexibility:
/ :/ one to one one to many many to one many to many many to many
T . T t 11 1
T T t ¥ ¥ bt Fro
\ e.g. Machine Translation L
seq of words -> seq of words -

Fei-Fei Li & Andrej Karpathy & Justin Johnson Lecture 10- 9 8 Feb 2016
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AutoEncoder
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Original
input
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Reconstructed

Encoder ei—» Decoder
Compressed
representation

R #& - https://blog.keras.io/building-autoencoders-in-keras.html

input
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Encryption Decryption

R ARIR : https://www.geeksforgeeks.org/difference-between-encryption-and-cryptography/
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+ 20144 VGG

+ 19432 A logical calculus of the ideas
Immanent in nervous activity
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https://arxiv.org/abs/1706.03762

Transformers =25 fE

. GPT | . GPT-2 | . GPT-3 Instruct GPT | . GPT-4
2018E6F8 2019%F2H 202058 2022F3H 2023F3514H
' Transformer | . BERT | . ChatGPT
2017E6 5 2018108 2022%F 118
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GPT-1 2018%F6H 1.17/& 5GB

ChatGPT GPT-2 2019%F2H 15& 40GB

GPT-3  2020E5H 175018 45TB (570GB)
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Ny GPT vs BERT
/ /l/ ///// // //
" System MNLI-(m/mm) QQP QNLI SST-2 CoLA STS-B  MRPC RTE Average
/! 302k 363k 108k 67k 8.5k 5.7k 3.5k 2.5k -
/// Pre-OpenAl SOTA 80.6/80.1 66.1 82.3 03.2 35.0 81.0 86.0 61.7 74.0
BiLSTM+ELMo+Attn 76.4/76.1 64.8 79.8 90.4 36.0 73.3 84.9 56.8 71.0
OpenAl GPT 82.1/81.4 70.3 87.4 91.3 45.4 80.0 82.3 56.0 75.1
BERTgAsE 84.6/83.4 71.2 90.5 93.5 52.1 85.8 88.9 66.4 79.6
BERT| ArGE 86.7/85.9 72.1 92.7 94.9 60.5 86.5 89.3 70.1 82.1

R 2RIR : https://arxiv.org/pdf/1810.04805.pdf
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7 GPT-1 20184E6 8 1. 171”
7 GPT-2 2019525 1508 40GB
GPT-3 2020558 175018 45TB ( 570GB) j

GPT-3.5 ( ChatGPT) T, .
D@mS = GpT.3 MEH A E] L 2022F11H 175018 & 45TBLL |
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https://arxiv.org/pdf/2303.08774.pdf
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100 Aggregate Performance Across Benchmarks

—eo— Few Shot
—e&— One Shot
80 —e— Zero Shot

Accuracy
(@)}
o

N
(&)

20

0
0.1B 04B 08B 1.3B 2.6B 6.7B 13B
Parameters in LM (Billions)

R 3RIR : https://arxiv.org/pdf/2005.14165.pdf




Instruct
GPT

Step 1

Collect demonstration data,
and train a supervised policy.

A promptis
sampled from our
prompt dataset.

A labeler
demonstrates the
desired output
behavior.

This data is used
to fine-tune GPT-3
with supervised
learning.

Explain the moon

landing to a & year old

|
\J

Z

Some people went

to the moon...

Step 2

Collect comparison data,
and train a reward model.

A prompt and
several model
outputs are
sampled.

A labeler ranks
the outputs from
best to worst.

This data is used
to train our
reward model.

R 2R : https://arxiv.org/abs/2203.02155

Explain the moon
landing to a & year old

o 2]

Explain grawity Explain war.

© 0

Maon is natural Praopla went to
satallite of tha moan

\ J

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt
is sampled from
the dataset.

The policy
generates
an output.

The reward model
calculates a
reward for

the output.

The reward is
used to update
the policy
using PPO.

™

Write a story
about frogs




Instruct GPT

+ Step 1: KERIRE @ AJES _CIMEAY
REER - (BEEEH)

+ Step 2 . BEIFE -

REN - (EEED)

+ Step 3 :FE3E

(15 Eﬁﬂ“)

ANFRZENAARIE

- {EFHZE #ChatGPTRY[E]

Step 1

Collect demonstration data,
and train a supervised policy.

A prompt is

sampled from our
Explain the moon
prompt dataset. landing to a & year old

\
\J
A laheler

demonstrates the
&

desired output

behavior. Some people went

to the moon.

\J
This data is used SFT
to fine-tune GPT-3 Oo®
. . .//?;Q’.
with supervised w
learning. Vs

L HEEEA

L

>

Tk

Step 2

Collect comparison data,
and train a reward model.

A prompt and
several model "

Explain the moon
outputs are landing to a & year old
sampled. o o

Explain gravity. Explain war.

Moo s natural Paapls went 1o
satsllite of tha maan,

A labeler ranks
the outputs from
best to worst.

This datais used 50

to train our ey
reward model.

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

A new prompt
is sampled from

™

Write a story

the dataset. about frogs
|
Y
The policy .
enerates .9
g "%’
an output. W
|
Y

|

Y
The reward model -
— D

o

the output.

Y
The reward is
used to update re

the policy
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R AR : https://www.bnext.com.tw/article/74065/chatgpt-bethsc-
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—e— LaMDA

(A) Mod. arithmetic

50

40

.
Lo
—_—
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20+

10

0

1 1
10'% 1029 1022 10%

(E) TruthfulQA
70 |
60 -

—a— GPT-3 —4— Gopher

(B) IPA transliterate

—h— Chinchilla

(C) Word unscramble

50 50
40 b 5 40
= _
= 30 S 30
- =
= =
m 20| 2 920
= £
. =
10 F S 10}
=
[]- 1 ---I- []-- 1 ----I-
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(F) Grounded mappings (G) Multi-task NLU
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< X 50
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O o 201
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0 . 0 .
1[]2[] 1022 1024 1[]2(1 lU22 1024

Emergent Abilities of Large Language Models

Model scale (training FLOPs)

R 3RR : https://arxiv.org/abs/2206.07682
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1n-context lea_rnlng' +A Survey on In-context Learning

/_,

i _ (Review: Delicious food!  Sentiment: Positive
i k Demonstration || Review: The food is awful. Sentiment: Negative
A T SRS
. _ . ' | . . .
Template New | Review: Terrible dishes! = Sentiment: Negative
S’ : — t - .
B Review: [Text] Query '{ kRev1ew. Good meal! Sentiment: )
Sentiment: [Label] l Input
T i \
Text Label Large Language Model
Delicious food! 1 2. Parameter Freeze
The food 1s awful. () — J
Terrible dishes! 0 J, Output

Positive




Cha;i‘n of Thought Prompting

Standard Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A: The answer is 11.

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

_

Chain-of-Thought Prompting

Q: Roger has 5 tennis balls. He buys 2 more cans of
tennis balls. Each can has 3 tennis balls. How many
tennis balls does he have now?

A:
The answer is 11.

Q: The cafeteria had 23 apples. If they used 20 to
make lunch and bought 6 more, how many apples

w,

A: The answer is 27. x

do they have?
\_ ),

 ooun N

A:

The

Qnswer is9. J
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GPT4 ®

GPT 4 (no vision)

Exam results (ordered by GPT 3.5 performance)

GPT35 W

Estimated percentile lowsr bound (among test takers)

100%6 —

|
&
=]
o0

60% —

40% —

GPT-4
1A

-

20% —

0%



Example of GPT-4 visual input:

User What is funny about this image? Describe it panel by panel.

-om PAPLTDON series

>

ny

GPT-4

= A Al

Source: https://wuw.

M At i
s UEANLL N é

reddit.com/r/hmmm/comments/ubab5v/hmmm/




GPT-4 V5

GPT-4

ny

The 1mage shows a package for a "Lightning Cable" adapter with three panels.

Panel I: A smartphone with a VGA connector (a large, blue, 15-pin con-
nector typically used for computer monitors) plugged into its charging port.

Panel 2: The package for the "Lightning Cable" adapter with a picture of

a VGA connector on it.

Panel 3: A close-up of the VGA connector with a small Lightning con-
nector (used for charging iPhones and other Apple devices) at the end.

The humor in this image comes from the absurdity of plugging a large,
outdated VGA connector into a small, modern smartphone charging port.

Example of GPT-4 visual input:

User What is funny about this image? Describe it panel by panel.

3 - -Om PAPLTDON series

\

.
i '(\}. % e

M |

I F
hmmm/comments/ubab5v/hmmm/

Table 3. Example prompt demonstrating GPT-4’s visual input capability. The prompt consists of a
question about an image with multiple panels which GPT-4 1s able to answer.




, William Falcon & @ _willfalcon - 3815H
: GPT-4 paper : https: //cdn.openai.com/papers/gpt-4.pdf...

Let me save you the trouble:

GPT-4 Technical Report

CloseAl -

Abstract

we used python

Q 58 11 469 O
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 HEREELERE..

IATFR—EREBNAIERER, ZAILIEAE:
1. Lexica.art

2. Playgroundai.com

3. Avyn.com

4. Craiyon.com

5. Promptomania.com

6. Prompthero.com

7. Krea.ai

8. Promptrush.com

HREELERELCERER! ©

FATHRE: 1.mpostio 2.tools.wingzero.tw 3. tw.eagle.cool

AaRIRTENT AR RBAIEREIR
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MiniGPT-4:
Enhancing Vision-Language Understanding with
Advanced Large Language Models

Deyao Zhu™ Jun Chen” Xiaoqian Shen Xiang Li Mohamed Elhoseiny
King Abdullah University of Science and Technology

{deyao.zhu, jun.chen, xiaogian.shen, xiang.li.l, mohamed.elhoseiny}@kaust.edu.sa

B R 2RIR : https://github.com/Vision-CAIR/MiniGPT-4
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GPT-4

Identifying problems from photos
and providing solutions




* MiniGPT-4

What is this?

This is an image of a kitten playing with a ball on a wooden floor.

What breed of the cat?

It is difficult to determine the breed of the cat in this image as it is not clear what breed of cat it is. It could be a mixed breed or a specific

breed that is not easily recognizable.
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' MiniGPT-4

This is a news article about the chinese language and its use in the world. The article discusses the history of the language and its use
in various countries, including china, taiwan, and hong kong. It also discusses the challenges of learning chinese and the benefits of

being able to speak the language.

what does this news want to say?

what does this news want to say?

This news article is discussing the importance of learning the Chinese language in today’s globalized world. It highlights the fact that
China is becoming an increasingly dominant player in the global economy and that being able to speak Chinese can open up many
job opportunities. Additionally, the article mentions that Mandarin Chinese is the most widely spoken language in the world and that
it is becoming more important for businesses to have employees who can speak it. The overall message of the article is that learning

Chinese can be beneficial for both personal and professional reasons.
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___________________\

{ The logo design is simple and minimalistic, with a pink line drawing of a flamingo
standing on one leg in the water. The design is clean and easy to recognize, making it
| suitable for use in various contexts such as a logo for a beach resort or a flamingo-
themed event. The use of a flamingo as a symbol adds a touch of whimsy and fun to
I the design, making it memorable and eye-catching. Overall, it's a well-designed logo
\ that effectively communicates the brand's message.

——-———————————-----’
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What do you think of this
| logo design? ### Assistant:
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Open Large Language Models

Choose a model to chat with

o Vicuna: a chat assistant fine-tuned from LLaMA on user-shared conversations. This one is expected to perform best
according to our evaluation.

o Koala: a chatbot fine-tuned from LLaMA on user-shared conversations and open-source datasets. This one performs
similarly to Vicuna.

o Dolly: aninstruction-tuned open LLM by Databricks.
o ChatGLM: an open bilingual dialogue language model | FHRXUEX IHIESEAY
o Alpaca: a model fine-tuned from LLaMA on 52K instruction-following demonstrations.

1MA: open and efficient foundation language models.
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~Instructio:

GPT4 -

iy ChatGPT -
S Bard -
",/ LLaMA_GPT4 (7B, R1)
27 LLaMA_GPT4 (78B) A
e Vicuna (13B) A
o, Alpaca (13B) A

- LLaMA (13B) A

502 : 698

70%
(c).

60%

GPT4 A

ChatGPT -

Bard -

LLaMA GPT4 (7B, R1) -
LLaMA GPT4 (7B) -
Vicuna (13B) A

Alpaca (13B) -

LLaMA (13B) A 52073z

60% 7
(d

-LLaMA_GPT4_CN (7B) A

GPT4 A

ChatGPT A

Bard A

LLaMA GPT4 (7B, R1) -
LLaMA_GPT4 (7B) -
Vicuna (13B) A

Alpaca (13B) A

LLaMA (13B) A

758 : 758 100%
652 : 684 95%
624 : 681 92%
620 : 693 89%
607 : 700 87%
639 : 688 93%
539:712 76%
466 : 697 67%

(a) All chatbots against GPT-4, whose Chinese responses are translated from English

60% 70% 80% 90% 100%

GPT4 A

ChatGPT -

Bard

LLaMA GPT4 (7B, R1) -
LLaMA_GPT4 (7B) -
Vicuna (13B) 4

Alpaca (13B) A

LLaMA (13B) A

680 : 626 109%
658 : 679 97%
642 : 678 95%
629 : 672 94%
618 : 686 90%
658 : 677 97%
551:702 78%
500 : 699 72%

60% 70% 80% 90% 100%

(b) All chatbots against GPT-4, whose Chinese responses are generated by asking Chinese questions

GPT4 A
Vicuna (13B) A

LL5MA_GT3T4 (7B) A
Alpaca (13B) 4233

626 : 680 92%

545 : 691 79%
445 : 694 64%

REOEERS 35%

ROl 33%

20%

40% 60% 80%

(c) All chatbots with Chinese questions and answers against GPT-4
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Susan Zhang

* Run 11.3: Relaunched after uncorrectable ECC error (gray)

* Run 11.4: Trying to speed things up by running our validation loop less

frequently (purple)
* Run 11.5: Grad norm still spiking, lowered clip from 1.5 — 1.0 (green)
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Open Pretrained Transformers - Susan Zhang | Stanford MLSys #77
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Susan Zhang

- Team of 5 engineers tasked with training a 175B LLM* in ~3 months using 1024

80GB A100 GPUs

With the training efficiency we had, needed ~33 days of continuous training

(assuming O failures / restarts) in order to go through 300B tokens

Had no explicit “infrastructure/systems” team to support, outside of a customer
support team from the cloud provider

Data was... whatever we had available / processed within the lab at the time
Existing “hyperparams” within FAIR NLP groups != settings from Microsoft /
NVIDIA (Megatron-Turing NLG) / OpenAl (GPT-3)
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3.500 4,000 5500 6,®0 6,50(]
Run Smoothed Value Step Time Relative
@ runl1l1 0/train_inner 1263 1233 1,285 11/6/21,9:56 AM 1296 hr
@ run11.4/train_inner 439.6 428.9 3,995 11/8/21,523PM 5.783 hr - i loss_scale T as 3
@ run11.1/train_inner 305.4 313.8 1,949 11/7/21, 434 AM 9.049 hr
run11.2/train_inner 1894 18.91 2,285 11/7/21,521PM 10.38 hr 4 ¥
@ runll.3/train_inner 150 15.02 3,500 11/8/21,10:03 AM 1291 h 1
in11.7/train_inner 14 14.37 4,847 11/9/21,434 PM  44.57 min 5 Mt at ‘; 4
run11.9/train_inner 1.53 14 5280 111 36 PM 4.47 hr l
o] 11.5/train_inner 49 13.43 5,139 11/9/21, 646 AM 11.32h 2
@ runl train_inner 13.64 6 1 18 AM 16.63 h
8 6/train_inner 3 13.24 5119 11 0 AM 588 m
2] 1 rain_inner 5160 11 9:36 PM 474

Susan Zhang
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Normalized Throughput Normalized Model Size
/// Fast Training with Affordable Cost 15 8
I )
I

12
7.5X
0 ]

=]

Time to Train (hours) Cost of Training on Azure ($)
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13B I1.25hrs 138 -5320
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DS-Chat  SoTA DS-Chat  SoTA
Easy-Breezy Training High Performance System Accessible Large Model A Universal Acceleration
Support Backend for RLHF
A complete end-to-end RLHF HVF)r_id Engine achieves 15X Training ChatGPT-Style models Support InstructGPT pipeline
training experience with a training speedup over SOTA with tens to hundreds of and large-model finetuning for
single click RLHF systems with billions parameters on a single various models and scenarios
unprecedented cost reduction or multi-GPUs through ZeRO
at all scales and LoRA
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/+Sparks of Artificial General Intelligence

+Ear|y experiments with GPT-4
~ +https://arxiv.org/pdf/2303.12712.pdf




‘Eggg /_ETE/ Prompt: Andy harvests all the tomatoes from 18 plants that have 7 tomatoes each. If he dries half the
/ ’%KE N tomatoes and turns a third of the remainder into marinara sauce, how many tomatoes are left?
Ny / ) Can you generate a template solution for the problem without numbers?

S +Andy A 18 1BY) - %A 7 E&Em - WRMIE—38Y

/ /

S REIERTM 1/3 HEREE - BB Andy BRI N2V EN
+7m PR R B2 S (& il

Using symbols, the template solution could look something like this:

- Let P be the number of plants and T be the number of tomatoes per plant. Then the total number of
tomatoes harvested is P x T.

- Let D be the number of tomatoes that are dried. Then D = (P x T) / 2.

- Let M be the number of tomatoes that are turned into marinara sauce. Then M = ((P x T) - D) / 3.
- Let L be the number of tomatoes that are left. Then L = (P x T) - D - M.
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“ Sam Altman &

language models just being programmed to try to predict the next word

is true, but it’s not the dunk some people think it is.

animals, including us, are just programmed to try to survive and
reproduce, and yet amazingly complex and beautiful stuff comes from it.
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7 ~Potential of Large Language Models

j// ” +https://arxiv.org/pdf/2303.1 0130.pdf




The model labeled 86 occupations as "fully exposed."

/ )
{ \\\ \\\ \\\ Group Occupations with highest exposure % Exposure
N N

- oY L Human a Interpreters and Translators 76.5
—\:\ V) . Survey Researchers 75.0
N \\ \\ £ “mX )u—, Poets, Lyricists and Creative Writers 68.8
[ = = /@ﬂ ' ' ' Animal Scientists 66.7

VU B 7¥1 EEE : : s
\ | Il | 9 7 Public Relations Specialists 66.7

/ /
\ \1 | / / / / Human g Survey Researchers 84.4
} | / j / / i Writers and Authors 82.5
] / / / / / / Interpreters and Translators 82.4
Y // r Public Relations Specialists 80.6
e /// e /" Animal Scientists 77.8
4 / / /
g ’ e // et Human ¢ [ Mathematicians | 100.0
e Tax Preparers 100.0
// // Financial Quantitative Analysts 100.0
. e Writers and Authors 100.0
7 Web and Digital Interface Designers 100.0
Humans labeled 15 occupations as "fully exposed."

Model @ | Mathematicians | 100.0
Correspondence Clerks 95.2
D1 Laobase o oo 94.1
S 929
Model a Mathematicians 100.0 o
Correspondence Clerks 952 ww
Blockchain Engineers 94.1 264
Court Reporters and Simultaneous Captioners 92.9 95.2
100.0
Proofreaders and Copy Markers 90.9 o
Legal Secretaries and Administrative Assistants 100.0
Clinical Data Managers 100.0
Climate Change Policy Analysts 100.0
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Our findings indicate that the importance of science and critical thinking skills are strongly negatively
associated with exposure, suggesting that occupations requiring these skills are less likely to be impacted
by current LLMs. Conversely, programming and writing skills show a strong positive association with
exposure, implying that occupations involving these skills are more susceptible to being influenced by LLMs
(see Table 5 for detailed results).




Pause Giant Al Experiments: An Open

Letter

GPT-4.

We call on all Al labs to immediately pause for at least 6 months the training of Al systems more powerful than

Signatures

20166

PUBLISHED
March 22, 2023

Add your
signature




Signatories

Signatories list slowed due to high demand

We have collected over 50,000 signatures and hope signatories will be patient as our vetting process

tries to catch up. The high-profile signatures near the top of the list are all independently and directly

verified.

Yoshua Bengio, Founder and Scientific Director at Mila, Turing Prize winner and professor at University of

Montreal

Stuart Russell, Berkeley, Professor of Computer Science, director of the Center for Intelligent Systems, and

co-author of the standard textbook “Artificial Intelligence: a Modern Approach”
Elon Musk, CEO of SpaceX, Tesla & Twitter

Steve Wozniak, Co-founder, Apple

Yuval Noah Harari, Author and Professor, Hebrew University of Jerusalem.

Emad Mostaque, CEO, Stability Al




—

|
[
(|
|l

/ / /
/////,/ / /

/jiji’/f Al systems with human-competitive intelligence can pose profound risks to society and humanity, as shown
2", by extensive research(!! and acknowledged by top Al labs.[?) As stated in the widely-endorsed Asilomar Al

/
///
7y Y

- . Principles, Advanced Al could represent a profound change in the history of life on Earth, and should be

-~ planned for and managed with commensurate care and resources. Unfortunately, this level of planning and ;
management is not happening, even though recent months have seen Al labs locked in an out-of-control

to develop and deploy ever more powerful digital minds that no one —|not even their creators}- can

understand, predict, or reliably control.
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0 . \O‘penAI's Sam Altman Says There's No Chat GPT-5

Ve

/.~ toWorry About...Yet

Iy , y The tech founder spoke at an MIT event, and addressed the widely circulated open letter urging Al labs to step back from further developments for six
N N / months.

/7 7/
//////// ﬁ ) y By Lauren Leffer Published April 14,2023 | Comments (22) | Alerts O o @ 9 @
Ve
/ 3 § =

Photo: Stephen Brashear (AP)
Open Al's Sam Altman says, under his guidance, Al is gonna be A-OK.
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ChatGPT
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/ ’+ChatGPT plugins (https://openai.com/blog/chatgpt-plugins)
“+Toolformer (https://arxiv.org/abs/2302.04761)
" +AutoGPT (https://github.com/Significant-Gravitas/Auto-GPT) j

+Jarvis (https://github.com/microsoft/JARVIS)



https://arxiv.org/abs/2302.04761
https://github.com/Significant-Gravitas/Auto-GPT
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f‘.’ﬁﬂ ”;E)I_Q;E 565577 +Grad-CAM

(b) Guided Backprop ‘Cat’  (c) Grad-CAM ‘Cat”  (d)Guided Grad-CAM ‘Cat’

(h) Guided Backprop ‘Dog” (1) Grad-CAM ‘Dog”  (j)Guided Grad-CAM ‘Dog’

(g) Original Image
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GAN( Generative Adversarial Network )

7/
/
1// / /

Real Sample

D
- Discriminator

Fake Sample

R 2R : https://augustushsu.github.io/2021/12/01/GAN-00/
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Figure 1. Summary of our approach. While standard image models jointly train an image feature extractor and a linear classifier to predict /
some label, CLIP jointly trains an image encoder and a text encoder to predict the correct pairings of a batch of (image, text) training -~

examples. At test time the learned text encoder synthesizes a zero-shot linear classifier by embedding the names or descriptions of the
target dataset’s classes.

R 2R - https://arxiv.org/pdf/2103.00020.pdf
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R 2RIR : https://imagen.research.google/
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Frozen Text Encoder

Text Embedding
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Text-to-Image
Diffusion Model

64 x 64 Image
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Super-Resolution
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256 x 256 Image
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Super-Resolution
Diffusion Model

1024 x 1024 Image

“A Golden Retriever dog wearing a blue
checkered beret and red dotted turtleneck.”
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//J}/I/)tfbé;//www. reddit.com/r/StableDiffusion/

PromptHero A Community v & Academy v &5 Al Jobs¥ Go Pro @ Discord

/ Featured Hot New Top ChatGPT Midjourney Stable Diffusion Openjourney DALL-E Portraits Pho Anime Fashion Concept Art Architecture Landscapes

PromptHero

The #1 website for prompt engineering. Search millions of Al art images by models like Stable Diffusion, Midjourney...

Search ‘ €2 ’

Search by model ( ,O‘ Stable Diffusion \) (:Q Midjourney ) (Q DALL-E ) (Q ChatGPT)

as seen in ington Post ~ la Repubblica  83&'nix  DMABC . PO EE

Prompt by PromptHero community
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GigaGAN: Large-scale GAN for Text-to-Image Synthesis

Can GANs also be trained on a large dataset for a general text-to-image synthesis task? We present our 1B-parameter GigaGAN,
achieving lower FID than Stable Diffusion v1.5, DALL'E 2, and Parti-750M. It generates 512px outputs at 0.13s, orders of
magnitude faster than diffusion and autoregressive models, and inherits the disentangled, continuous, and controllable latent
space of GANs. We also train a fast upsampler that can generate 4K images from the low-res outputs of text-to-image models.

A golden luxury motorcycle parked at the
King's palace. 35mm /4.5,

— S SN
A portrait of a human growing colorful flowers from her hair. Hyperrealistic oil painting. a cute magical flying maltipoo at light
Intricate details.

speed, fantasy concept art, bokeh, wide sky
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A living room with a fireplace at
a wood cabin. Interior design.

a blue Porsche 356 parked in
front of a yellow brick wall.

Eiffel Tower, landscape
photography

/
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A paintiﬁg of a majestic royal
tall ship in Age of Discovery.

Isometric underwater Atlantis city
with a Greek temple in a bubble.

A cube made of denim on a wooden
heart. Grand Canyon
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+Magenta : Google

+MuseNet : VAE ( Variational Auto Encoders)
+MuseGAN




+Random Sampling Layer

+Decoder

+Music Reconstruction Layer
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Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement

Cloning
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already
already
already
already
already
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Looking in indexes:
Collecting git+https:

: GPT Inference

PR TES

install torch torchvision
install git+thttps://github. com/huggingface/transformers@335c0ca3bc159f88d73198bdac928e61a4d480c7

satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
pypi.org/simple, https:

https:

triton==2.0.0 in /usr/local/lib/python3. 9/dist—packages (from torch) (2.0.0)

jinja2 in /usr/local/lib/python3. 9/dist-packages (from torch) (3.1.2)

filelock in /usr/local/lib/python3. 9/dist—packages (from torch) (3.11.0)

sympy in /usr/local/lib/python3. 9/dist—packages (from torch) (1.11.1)

networkx in /usr/local/lib/python3. 9/dist-packages (from torch) (3.1)

typing—extensions in /usr/local/lib/python3. 9/dist-packages (from torch) (4.5.0)

cmake in /usr/local/lib/python3. 9/dist-packages (from triton==2.0.0->torch) (3.25.2)

lit in /usr/local/lib/python3. 9/dist—packages (from triton==2. 0.0—>torch) (16.0.1)
pillow!=8.3.%,>=5.3.0 in /usr/local/lib/python3. 9/dist-packages (from torchvision) (8.4.0)

requests in /usr/local/lib/python3. 9/dist-packages (from torchvision) (2.27.1)

numpy in /usr/local/lib/python3. 9/dist—packages (from torchvision) (1.22.4)

MarkupSafe>=2.0 in /usr/local/lib/python3. 9/dist—-packages (from jinja2->torch) (2.1.2)
certifi>=2017.4. 17 in /usr/local/lib/python3. 9/dist—packages (from requests—>torchvision) (2022.12.7)
urllib3<1.27,>=1.21.1 in /usr/local/lib/python3. 9/dist-packages (from requests—>torchvision) (1.26.15)
idna<4, >=2.5 in /usr/local/lib/python3. 9/dist-packages (from requests—>torchvision) (3.4)
charset—normalizer =2.0.0 in /usr/local/lib/python3.9/dist-packages (from requests—>torchvision) (2.0.12)
mpmath>=0. 19 in /usr/local/lib/python3. 9/dist—packages (from sympy—>torch) (1.3.0)

us—python. pkeg. dev/colab—wheels/public/simple

github. com/huggingface/transformers@335c0cadbcl159f88d73198bdac928e61a4d480c7

github. com/huggingface/transformers (to revision 335c0ca3bcl159f88d73198bdac928e61a4d480c7) to /tmp/pip-req-build-f8xfl3pn

Running
Running
Running
Running

command git clone —filter=blob:none —quiet https:
command git rev—parse —q —verify ’sha 335c0ca35c159£88d73198bdac928e61a4d480cT
command git fetch —q https:
command git checkout —q 335c0ca3bc159f88d73198bdac928e61a4d480c7

github. com/huggingface/transformers /tmp/pip—req-build—£8xf13pn

github. com/huggingface/transformers 335c0cal3bcl159f88d73198bdac928e61a4d480cT
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[2] 1 from transformers import pipeline

2 from pprint import pprint

3

4 generator = pipeline(’ text—generation’, model= EleutherAI/gpt—neo—1.3B )
Downloading: 100% 1.35k/1 35k [00:00<00:00, 68.0kB/s]
Downloading: 100% 9.31G/5.31G [02:14<00:00, 65.7MB/s]
Downloading: 100% 798k/798k [00:00<00:00, 12.8MB/s]
Downloading: 100% 456k/456k [00:00<00:00, §. 40MB/s]
Downloading: 100% 90.0/90.0 [00:00<00:00, 3.05kB/s]

Downloading: 100% 200/200 [00:00<00:00, 11.1kB/s]
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3prompt = “My name is Zack and I 1like to”#@param ype: string”
; |

5

=

4 min length = 5b0&@param {type ‘number’

5 max length = 100#@param {type: “number”
6 temperature = .7#@param {type: “number”
7 output = generator(prompt, do sample=True, min length=min length, max ]
8 print ()

9 print ()

10 pprint (output[0] [ generated text’ ])

11
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PT Inference 3 prompt = "My name is Zack and I 1like to”

4 min length = 50
5 max_length = 100
6 temperature = .7
7 output = generator(prompt, do sample=True, min_length=min_length, max !
8 print ()
9 print ()
10 pprint (output[0] [’ generated text’ ])
11

+FRE —RE

[ Setting pad_token id to eos_token id :50256 for open—end generation.

("My name is Zack and I like to read crime fiction. I'1l be posting my own ”
crime fiction, but it will be only when I feel like it.\n’

"My website for my stories:\n’

"http://www. crimewriting. net/\n’

'\’

’ Thursday, May 21, 2014\n’

'\’

“I have been doing a lot of reading over the last few weeks, so I thought I'd ”
" share a couple of my favorites. \n’

'\’

"For my first book, The End of the World, I read’)
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2
C7j////// 3 prompt = “\u6211\u662F\u6797\ub514B\u6211\u611B"#@param {type "string
///// 4 min_length = b50&@param {type number’
7 5 max_length = 100#@param {type: number”
6 temperature = 1. 0#@param type ‘number
7 output = generator(prompt, do sample=True, min length=min length, max !
8 print ()
9 print ()
10 pprint (output [0] [" generated_text’ ])
11

Setting pad token id to eos token id :50256 for open—end generation.

' EENREERASANESHEXRIGEFFHERNZAER, RERT—%, H—1TEMELEH
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4 min length = 150#@param {type: number
max length = 250#@param {type: number"

6 temperature = .8#@param {type: “number”

7 output = generator(prompt, do sample=True, max length=max length, tempe

8 print ()

9 print ()

10 pprint (output[0] [ generated text |)

11

s

3 prompt = “Below is Python code for a image classification: #@param
; _

D
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/ - { =
//I/],'T/I/nt;erence 3 prompt = “Below is Python code for a image classification:”
L 4 / 4 min length = 150
5 max_length = 250
6 temperature = .8
7 output = generator(prompt, do sample=True, max length=max length, tempe
8 print ()
9 print ()
10 pprint (output[0] [’ generated text ])
11

+Python

[> Setting pad token id to eos_token id :50256 for open—end generation.

(’Below is Python code for a image classification:\n’
’import numpy as np\n’

’ from sklearn. datasets import fetch movies\n’
" import os\n’

" import sys\n’

'\

"# Load datasets\n’

"movies = fetch movies (return mono=False) \n’
'\

"# Load classifiers\n’

’clf = clf classifier(movies)\n’
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import numpy
import os

import sys

4 1 ~
| O

()]

13t ¢ T ¢
QLo o

Q

movies = fetch_movies(return_mono=False)

] - | o e
s ~ 1 £ .

()]
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clf = clf classifier(movies)

class ids = ['dog', 'dog cat','cat’', 'cat cat', 'dog bird"', 'bird cat’', 'bird dog', 'bi
‘bird _cat_bird cat', ‘cat_bird bird', 'bird cat bird cat®, ‘dog bird ca
"bird cat _bird cat _bird cat', 'dog bird cat bird cat _bird cat bird’,"

"bird cat bird cat bird cat bird cat_bird cat']



ChatGPT

7 1 {0 {E B TensorFlow& 3/l|

4 ARTN T

|j Copy code

tensorflow tf
tensorflow. keras datasets, layers, models

., test_images /

train_images, test_images = train_images /[



from tensorflow.keras.datasets import cifarie

from tensorflow.keras import layers, models

(train_images, train labels), (test images, test labels) = cifarie.load data()

train _images, test images = train images / 255.0, test images / 255.0

model = models.Sequential(|
layers.Conv2D(32, (3, 3), activation='relu', input shape=(32, 32, 3)),
layers.MaxPooling2D((2, 2)),
layers.Conv2D(64, (3, 3), activation='relu'),
layers.MaxPooling2D((2, 2)),
layers.Conv2D(64, (3, 3), activation='relu'),
layers.Flatten(),
layers.Dense(64, activation='relu'),

layers.Dense(10, activation='softmax’)

model .compile(optimizer="adam’,
loss="sparse categorical crossentropy’,

metrics=[ "accuracy'])

history = model.fit(train_images, train_labels, epochs=10,

validation data=(test images, test labels))

test loss, test acc = model.evaluate(test images, test labels)

print('Test accuracy:', test acc)
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Epoch 1/10

hatGPT

1563,/1563 [
Epoch 2710

1563/1563 [

Epoch 3710

1563/1563 [

Epoch 4710

1563/1563 [

Epoch 5/10

1563/16863 [
Epoch 6/10

1563/16863 [
Epoch 7/10

1663/1563 [

Epoch 2/10

1563/1563 [

Epoch 9,10

1563/1563 [

Epoch 10/10

1563/1563 [

3137313 [

Test accuracy: 0. TOB0000042315344

— 2z Tmz/ztep — loz=: 1.5235 — accuracy: 0.4440 — wal lossz: 1. 2314 - wal accuracy:

— 9z Bmz/step — loz=: 1.1434 — accuracy: 0.5962 — val losz:

— 10z Ems/step — loss: 0.9958 — accuracy: 0.6475 — wal loss: 0.9641 — wal accuracy:
— 11s Tms/step — loss: 0.8904 — accuracy: 0.6846 — wal loss: 0.8998 - wal accuracy:
- 10z Tmz/step — lo==: 0.8207 - accuracy: 0.7130 — wval loss: 0.9469 — val accuracy:
— 10z fmzfstep — lozz: 0.THEY — accuracy: 0. 7328 — val loss: OLBEEL — val acouracy:
— 12z Bmz/step — lozz: 0.7131 — accuracy: 0.780T7 — wal loss: 0.9021 — val accuracy:
— 10z Bmz/ztep — loz=: 0.6674 — accuracy: 0. 7609 — wal lossz: 0.8952 - wal accuracy:
— 10z Bmz/ztep — loz=: 0.6215 — accuracy: 0.7814 — wal lossz: 0.8446 — wal accuracy:
— 10z Tmsfstep — loz=: 0.9T8E — accuracy: 0. 7979 — wal loss: 0.88T0 — wal accuracy:

lz 3mzfztep — lossz: 08870 — accuracy: 0. TOB0

test _images

input_shape=[32,

1 from tensorflow keras. datasets import cifarl0

2 from tensorflow. keras import layers, models

3

4

B (train_images, train_labels), (test_images, test_labels) =
4]

T train imases, test imases = train images J/ 2EE. 0,

]

9 model = models. Sequential ([
10 layers. Conw2D (32, (2, 3), activation= relu,
11 layers. NaxFPooling?D((2, 21),
12 layers. Conw2D (R4, (3, 3), activation= relu ),
13 layers. MaxPooling?Di0(2, 213,
14 layers. Conw2D (R4, (3, 3), activation= relu ),
15 layers. Flatten(),
15 layers. Dense(fd, activation= relu ),
17 layers. Dense(10, activation= softmax’ )
12 1)

0. 5591

1.06T71 — wal_accuracy: 0.6268

0, G646

0, 6547

0.&T1T

0, 7012

0. 5559

0. 8974

0. 7161

0, ToE0

cifarld. load data()

J 28RO

32, 21,

tropy’ , metrics=[ accuracy 1)

ilidation data=(test_imagzes,

tast_labels))
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4 min_length 150

\ H ! : 3 prompt = “Below 1is Javascript code for a login web site:”
/
\
/
|

/;' Iy /’// / // b max_length = 250

//GPT I f 6 temperature = .8

//////// P ’ // n erence 7 output = generator(prompt, do sample=True, max length=max length, tempe

P E 8 print ()
9 print ()
10 pprint (output [0] [ generated text’ ])
11

+Javascr|pt [ Setting pad token id to eos_token id :50256 for open-end generation.

(’Below is Javascript code for a login web site: http://www. login. com\n’

'\n'

"Note: the following code is an excerpt from the login.com login page and is ’
"not the entire code. The entire code is available here: ’

"http://www. login. com/code\n’

\n'
"The code is not a complete tutorial. It is a guide to the login page, not a’
"tutorial to the php part. If you are not familiar with the php, try to read ’
"the login. com login page without the code and see how it works. This code is '’
" for demonstration purposes only. You can do the same in the code. \n’

'\n'

" <IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" ’

it A Swww w3 oore/ TR/ xhtml1/DTD/xhtml 1—tranzsitional dtd®> <html]




Exam Contam GPT-4 (no vision) Non-contaminated GPT-4 Non-contaminated
GPT-4 (no vision) GPT-4
Uniform Bar Exam 0% 298 / 400 (~90th) 298 / 400 (~90th) 298 / 400 (~90th) 298 / 400 (~90th)
(MBE+MEE+MPT)
LSAT 39 % 161 (~83rd) 167 (~95th) 163 (~88th) 169 (~97th)
SAT Evidence-Based Reading & 12 % 710/ 800 (~93rd) 710/ 800 (~93rd) 710/ 800 (~93rd) 710 /800 (~93rd)
Writing
SAT Math T % 700 / 800 (~89th) 690 / 800 (~89th) 710/ 800 (~91st) 700 / 800 (~89th)
GRE Quantitative 35 % 157 / 170 (~62nd) 161 / 170 (~75th) 163/ 170 (~80th) 165/ 170 (~85th)
GRE Verbal 25 % 166 /170 (~97th) 165 / 170 (~96th) 169 / 170 (~99th) 169 / 170 (~99th)
GRE Writing 100 % 4/ 6 (~54th) N/A 4/ 6 (~54th) N/A
Leetcode (easy) 0 % 31741 31/41 31/41 31/41
Leetcode (medium) 0 % 21/ 80 21/ 80 21/ 80 21/ 80
Leetcode (hard) 0 % 3/45 3/45 3/45 3/45




Recurrent Networks offer a lot of flexibility:

one to one one to many

Fei-Fei Li & Andrej

many to one

& Justin Johnson

many to many

many to many

\ e.g. Machine Translation
seq of words -> seq of words

Lecture 10 -

9

8 Feb 2016




https://raw. githubusercontent. com/karpathy/char—rnn/master/data/tinyshakespeare/input. txt

—2023-04-13 05:52:21— https://raw. githubusercontent. com/karpathy/char—-rnn/master/data/tinyshakespeare/input. txt
Resolving raw. githubusercontent. com (raw. githubusercontent.com)... 185.199.110.133, 185.199.109. 133, 185.199. 108. 133,
Connecting to raw. githubusercontent. com (raw. githubusercontent. com) |185. 199. 110. 133|:443... connected.

HTTP request sent, awaiting response... 200 OK

Length: 1115394 (1.1M) [text/plain]

Saving to: ‘input.txt’

input. txt ' 1.06M —.-KB/s in 0. 06s

2023-04-13 05:52:21 (18.2 MB/s) — ‘input.txt’ saved [1115394/1115394]
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frJrWé

13
2 with open(’ input. txt’

3 text = f.readK)
4 print (text[:1000])




2 with open( input. txt
3 text = f.read()
4 print (text|[:1000])

b |

First Citizen:
Before we proceed any further, hear me speak.

All:
Speak, speak.

First Citizen:
You are all resolved rather to die than to famish?

All:
Resolved. resolved.

First Citizen:
First, you know Caius Marcius is chief enemy to the people.

All:
We know' t, we know t.

First Citizen:
Let us kill him, and we’ 11 have corn at our own price.
Is't a verdict?

All:
No more talking on’ t; let it be done: away, away!

Second Citizen:
One word, good citizens.

First Citizen:

We are accounted poor citizens, the patricians good.
What authority surfeits on would relieve us: if they
would yield us but the superfluity, while it were
wholesome, we might guess they relieved us humanely;
but thev think we are too dear: the leanness that



! \

2 chars = sorted(list(set(text)))
3 vocab size = len(chars)

4 print ( Characters ', 7. join(chars))

5 print  Character Number : %d % vocab size)

6 print("XEEE ( LL character & ): %d” % len(text))
[

Characters :

1$& , —. 3: : 2ABCDEFGHI JKLMNOPQRSTUVWXYZabcdefghi jklmnopgrstuvwxyz
Character Number : 65

YEREE ( PL character 31& ): 1115394



R AVE )

stoi = { ch:i for i,ch in enumerate(chars) }
itos = { i:ch for i,ch in enumerate(chars) }

] O O v W N =~
H

encode = lambda s: [stoile] for ¢ in s]
{ decode = lambda 1: ’’. join([itos[i] for i in 1])
8 |

9 print (encode ("hii there”))
10 print (decode (encode ("hii there”)))

(46, 47, 47, 1, 58, 46, 43, 56, 43]
hii there
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1 &
2 import torch
3 data = torch.tensor(encode(text) dtype=torch. long)

4 print C #0512 H] Sha ', data. shape " Type: data. dtype)
5 prlnt(data[.IOOO]) )0( L4 HE @ 18 A T
6




LR

2 import torch

3 data = torch.tensor(enco
4 print C #8i512 ) Shape:
5 prlnt(data[ 1000]) &

6

#mi51& #) Shape:

tensor ([18,
03,
[

47,
06,
44,
o4,

-y
47,
06,

1,
46,

1,
15,
29,
99,
08,
00,
92,
64,
47,

1,
06,
41,
98,
47,
39,
64,
42,

15
41,
64,
92,
53,

torch. Size([1115394])

06,
43,
99,
43,
o7,
64,
43,
42,
12,
06,
47,

1,
o7,
93,
10,
93,
43,
ol,
41,
47,
08,
39,
98,
61,
43,

1,
15,
41,
43,
o7,
56,

57,

1,
96,
39,
o4,
43,
o7,
47,

0,
43,
98,
49,

98,
61,
28,
49,
43,
92,
23,
43,

0,
o7,
47,
92,
47,
928,
35,

9,
10,

I
26,
43,

0,
49,
40,
63,
10,
47,
28,
99,
57,
45,
58,

T
43,
46,

8,
39,
10,
50,

1
13,
23,
64,
23,
o7,
46,
43,
28,

0,
39,
52,

8,

0,
47,
43,

2,

0,
98,
47,
92,

6,
83,
63,

15,
1,
43,
0,
49,
0,
60,
28,
50,
00,
43,
61,
1,
43,
1,
24,
92,
1,
0,
13,
92,
1,
27,
47,
64,
928,
13
23,
1,

47,
o4,
96,

0,

8,
37,
43,
46,
50,
60,
92,

1,
41,

1;
49,

0,
43,
42,
39,
21,
90,
45,
42,

0,
92,
64,
43,
43,
98,
42,
57,

Type:

58,
06,

47,
83,
1,

, 90,

0,
99,
1,
92,
0,
42,
0,
39,
47,
43,
53,
18,
33
61,
1,
5,
10,
93,
92,
43,
92,
10,
i
43,
0,
56,

64,
41,
46,
20,
18,

1,
06,

1,
30,

8,
18,
47,
43,
23,
61,
47,
99,
43,
23,
98,

0,
92,
43,
41,
61,
o7,

0,
o4,

13
35,
44

43,
43,
43,
10,
47,
39,
39,
928,
43,

0,
47,
29,
44,
o4,

5,
26,
o7,

9,
29,

1,
26,

5,
10,
93,
93,

8,
35,
23,
o4,
46,
43,

torch. int64

52,
43,
39,

0,
56,
06,
28,
23,
o7,

0,
06,
o7,

£
00,
28,
o7,

£
20,
06,
39,
23,
08,
92,
06,

0,
43,
93,
39,
39,
47,

43,
92,
43,
39,
15,
00,

ol,
43,
o7,

26,
o1,

0,
43,
47,
90,
39,
92,
96,
06,
43,
63,
47,
45,
06,
43,
47,
41,
99,
53,



HIHENR

2 int (0. 9%len(data)) %

3 train data = datal: ]
4 validation data = datal :]

O

7 block_size = 8
8 train datal:block size+l]

tensor ([18, 47, 56, 57, 58, 1, 15, 47, 58])



+Input Data

I L
3 x = +train datal:block size]
4y = +train datall:block size+1]
5 for t in range(block size):
6 context = x[:t+1]
7 target = V[t]
8 print (f"when input is {context} the target: {target}”)




}A”Z GPT Training +Input Data

when input is tensor([18]) the target: 47

when input is tensor([18, 47]) the target: 56

when input is tensor([18, 47, 56]) the target: 57

when input is tensor([18, 47, 56, 57]) the target: 58

when input is tensor([18, 47, 56, 57, 58]) the target: 1

when input is tensor([18, 47, 56, 57, 58, 1]) the target: 15

when input is tensor([18, 47, 56, 57, 58, 1, 15]) the target: 47
when input is tensor([18, 47, 56, 57, 58, 1, 15, 47]) the target: 58

X Y N Llalll_uabal_loU.LUbI\_D..LLC' 4 ]
5 for t in range(block size):

6 context = x[:t+1]

7 target = V[t]

JJ

8 print (f"when input is {context} the target: {target}”)




1 torch. manual seed(133{)

2 batch size = 4 #

3 block size = 8 &

4

5 get batch(split):

6 i b f':’ AT TR ,3_-:.—:'4 . x|

7 data = train data if split == ’train’ else val data
8 ix = torch.randint(len(data) - block size, (batch size,))
9 x = torch.stack([datal[i:i+block size] for i in ix])
10 y = torch.stack([datali+l:i+block size+l] for i in

11 return X, ¥y

12

13 xb, yb = get batch( train’)

14 print ( inputs:’)
15 print (xb. shape)
16 print (xb)

17 print ( targets:’)
18 print (yb. shape)
19 print (yb)

20

21 print(——)

r)()

23 for b in range(batch size): &

24 for t in range(block size):

25 context = xb[b, :t+1]

26 target = ybl[b, t]

27 print (f”when input is {context.tolist()} the target:

{target}”)



o inputs:

1 torch. manual seed(1337) toroh Sizell4) 81
2 batch size = 4 # Sl E tensor ([[24, 43, 58, 5, 57, 1, 46, 43],
: . = " - [44, 53, 56, 1, 58, 46, 39, 58],
3 block_size 8 ' [52, 58, 1, 58, 46, 39, 58, 1],
4 26, 17, 27, 10, 0, 21, 1, 5411)
5 et _batch(split): uEE

__g = p v torch. Size([4, 8])
6 ! I % (O 2 (9 284 T tensor([[43, 58, 5, 57, 1, 46, 43, 39],
7 data = train data if [53, 56, 1, 58, 46, 39, 58, 11,

: 0 [58, 1, 58, 46, 39, 58, 1, 461,
8 ix = torch.randint(len [17. 27. 10. 0. 21. 1 54 39]])
9 x = torch. stack([datal: e

o ) | when input is [24] the target: 43
10 y torch. stack ([datal: when input is [24, 43] the target: 58
11 return X, Yy when input is [24, 43, 58] the target: 5
12 when input is [24, 43, 58, 5] the target: 57
; ] when input is [24, 43, 58, 5, 57] the target: 1
13 xb, yb = get_ batch(’ train when input is [24, 43, 58, 5, 57, 1] the target: 46
14 print C inputs:’) when input is [24, 43, 58, 5, 57, 1, 46] the target: 43
. . i when input is [24, 43, 58, 5, 57, 1, 46, 43] the target: 39
15 print (:\b' shape) when input is [44] the target: 53
16 print (xb) when input is [44, 53] the target: 56
- . o when input is [44, 53, 56] the target: 1
17 print ( targets:’) when input is [44, 53, 56, 1] the target: 58
18 print (yb. shape) when input is [44, 53, 56, 1, 58] the target: 46

. hen input is [44, 53, 56, 1, 58, 46] the target: 39
19 print (yb r ’ :
D ( ) when input is [44, 53, 56, 1, 58, 46, 39] the target: 58

20 when input is [44, 53, 56, 1, 58, 46, 39, 58] the target: 1
21 print ==y when input is [52] the target: 58

when input is [52, 58] the target: 1

22 when input is [52, 58, 1] the target: 58

23 for b in range (batch_size: when input is [52, 58, 1, 58] the target: 46

24 Tia T G e (block when input is [52, 58, 1, 58, 46] the target: 39

< S — when input is [52, 58, 1, 58, 46, 39] the target: 58

25 context = xb[b, :1 when input is [52, 58, 1, 58, 46, 39, 58] the target: 1

op : _ when input is [52, 58, 1, 58, 46, 39, 58, 1] the target: 46
26 target ”_ yb [b’ t] when input is [25] the target: 17

27 Drint(' when input when input is [25, 17] the target: 27

28 when input is [25, 17, 27] the target: 10

when input is [25, 17, 27, 10] the target: 0



torch

torch.nn as nn

torch. nn functional as F

3 from
4 torch. manual seed(1337)

import

(]

1(nn. M

8 __init (Self vocab_size) :

9 super(). init ()

10 self. token embedding table = nn.Embedding(vocab size,
11

12 lef forward(self, idx, targets=None):

13 logits = self.token embedding table (idx)

14 if targets is :

15 loss =

16 else:

17 B, T, C = logits. shape

18 logits = logits.view(B*T, C)

19 targets = targets.view(B*T)

20 loss = F.cross entropy(logits, targets)

21 return logits, loss

22

23 generate (self, idx, max new tokens):

24 for _  in range(max new tokens):

) logits, loss = self(idx)

26 logits = logitsl:, -1, :]

27 probs = F.softmax(logits, dim=1)

28 idx next = torch.multinomial (probs, num samples=1)
29 idxk = torch.cat((idx, idx next), dim=1)

30 return idx

31

32m = BigramLanguageModel (vocab size)

33 logits, loss = m(xb, yb)

34 print (logits. shape)

35 print (loss)

36

37 print (decode (m. generate (idx = torch.zeros((l, 1), dtype=torch.long)

torch. Size([32, 65])
tensor (4. 8786, grad fn=<N11lLossBackward0>)

vocab_size)

max_new_tokens=100) [0]. tolist()))

Sr?2qP-QWktXoL&3LDJg0LVz' RIoDqHdhsV&vLLxat jscMpwLERSPyao. afzs$Ys$zF—w, ; eEkzx jeCKFChs!iWW. ObzDnxA Ms$3



1 import torch

2 import torch.nn as nn

3 from torch.nn import functional as F

4 torch. manual seed(1337)

5

6 # sfor

7 BigramLanguageModel (nn. Modul ~)

8 __init_ (self, vocab_51ze).

9 super(). init ()

10 self. token embedding table = nn.Embedding(vocab size, vocab size)
11

12 lef forward(self, idx, targets=None):

13 logits = self.token embedding table (idx)

14 if targets is :

15 loss =

16 else:

17 B, T, C = logits. shape

18 logits = logits.view(B*T, C)

19 targets = targets.view(B*T)
20 loss = F.cross entropy(logits, targets)
21 return logits, loss
22
23 -f generate(self, idx, max new tokens):
24 for _  in range(max new tokens):

) logits, loss = self(idx)

26 logits = logitsl:, -1, :]

27 probs = F.softmax(logits, dim=1)

28 idx next = torch.multinomial (probs, num samples=1)
29 idxk = torch.cat((idx, idx next), dim=1)
30 return idx

31

32m = BigramLanguageModel (vocab size)

| =
2 optimizer = torch. optim. AdamW(m. parameters(), Ilr=1e-3)



1 batch size = 32

in range (10000) :

get batch(’ train’)

logits, loss = m(xb, yb)

optimizer. zero grad(set to none=True)

loss. backward ()

optimizer. step()

if steps % 1000

print (steps, ~ loss: ', 1loss.item())

13 print(steps, = loss: loss. item())
14

A -2:GPTTraining

o e s —



1 batch size = 32

2 for steps in range (10000) :

3 H TR=g X

4 xb, yb = get batch( train’)

5

6 = los

7 logits, loss = m(xb, yb)

8 optimizer. zero grad(set to none=True)
9 loss. backward ()

10 optimizer. step()

11 if steps % 1000 = O:
12 print (steps, ~ loss: ', 1loss.item())
13 print(steps, =~ loss: ', loss.item())
14

0 loss: 2.5344645977020264
1000 loss: 2.4472086429595947

2000 loss: 2.38424015045166

3000 loss: 2.479689359664917

4000 loss: 2.4931814670562744 - . .

9000 loss: 2.5347437858581543 A - 2 n GPT Tralnln
6000 loss: 2.374082326889038 P
7000 loss: 2.388821840286255 T
8000 loss: 2.399254322052002

9000 loss: 2.4752001762390137

9999 loss: 2.513612747192383
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A—Z GPT Training +Inference

print (decode (m. generate(idx = torch.zeros((l, 1), dtype=torch.long), max new tokens=500) [0]. tolist()))

Tizearily t com: chavily; o fill wf mes co it hitodntly d d wsue ater to ovithA herisch ave une, t e pothamef. g st ofa nde hewhilero f tu dreanket iser oust he, s
s t,end ald atant

Turce dinsest: fowis MI ar gd yomblthaghrenenke this imy’ dious wen histute ait MNow.
Shid thod thokedanenj’ s.

DUK: ishouthat,

s’ d?

S:” 1ENoran igoventitean he, tt usWhyour ixxff ou blvelife eare mie bu pamak.
COnithololodaketwer thait g ESoco pe teran Gly? go!

Slirenkneverajest young y, cet 1 th e?

I he t ho jusofas
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lgit clone https://github. com/karpathy/nanoGPT. git
'pip install tiktoken

lpip install tqdm

Cloning into ’nanoGPT ...
remote: Enumerating objects: 574, done.
remote: Counting objects: 100% (37/37), done.
remote: Compressing objects: 100% (27/27), done.
remote: Total 574 (delta 18), reused 23 (delta 10), pack-reused 537
Receiving objects: 100% (574/574), 929.60 KiB | 5.16 MiB/s, done.
Resolving deltas: 100% (331/331), done.
Looking in indexes: https://pypi.org/simple, https://us—pyvthon. pke. dev/colab—wheels/public/simple
Collecting tiktoken
Downloading tiktoken—0. 3. 3—¢cp39—cp39manylinux 2 17 x86_64. manylinux2014 x86 64. whl (1.7 MB)

5 27.6 MB/s eta 0:00:00

Requirement already satisfied: requests>=2.26.0 in /usr/local/lib/python3. 9/d15t—packages (from tiktoken) (2.27.1)

Requirement already satisfied: regex>=2022.1.18 in /usr/local/lib/python3. 9/dist—packages (from tiktoken) (2022.10.31)

Requirement already satisfied: urllib3<1.27,>=1.21.1 in /usr/local/lib/python3. 9/dist—packages (from requests>=2.26.0—>tiktoken) (1. 26.15)
Requirement already satisfied: certifi>=2017.4.17 in /usr/local/lib/python3.9/dist—packages (from requests>=2. 26. 0—>tiktoken) (2022.12.7)
Requirement already satisfied: idna<4,>=2.5 in /usr/local/lib/python3.9/dist-packages (from requests>=2. 26. 0—>tiktoken) (3.4)

Requirement already satisfied: charset—normalizer =2.0.0 in /usr/local/lib/python3. 9/dist—-packages (from requests>=2. 26. 0—>tiktoken) (2.0.12)
Installing collected packages: tiktoken

Successfully installed tiktoken—0. 3.3

Looking in indexes: https://pypi.org/simple, https://us—python. pke. dev/colab—wheels/public/simple

Requirement already satisfied: tqdm in /usr/local/lib/python3. 9/dist—-packages (4.65.0)
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_2 GPT Trainjng' +NanoGPT prepare data

/

1 !'python data/shakespeare char/prepare. py

length of dataset in characters: 1,115, 394
all the unique characters:
1$& , —. 3:;2ABCDEFGHI JKLMNOPQRSTUVWXYZabcdefghi jklmnopqrstuvwxyz
vocab size: 65
train has 1, 003, 854 tokens
val has 111, 540 tokens



1 !python train.py config/train shakespeare char. py

Overriding config with config/train shakespeare char. py:
# train a miniature character—level shakespeare model
# good for debugging and playing on macbooks and such

out_dir = ’out—shakespeare—char’

eval interval = 250 # keep frequent because we 11 overfit
eval iters = 200

log interval = 10 # don t print too too often

# we expect to overfit on this small dataset, so only save when val improves
always save checkpoint = False

wandb log = False # override via command line if you like

wandb_project = ' shakespeare—char’
wandb_run_name = 'mini—gpt’
dataset = *shakespeare char’

batch size = 64
block size = 256 # context of up to 256 previous characters

# baby GPT model :)
n layer = 6

n head =

n embd = 384
dropout = 0.2

learning rate = le-3 # with baby networks can afford to go a bit higher
max_iters = 5000

lr decay iters = 5000 # make equal to max iters usually

min 1r = le-4 # learning rate / 10 usually

beta2 = 0.99 # make a bit bigger because number of tokens per iter is small

warmup_iters = 100 # not super necessary potentially




° 1 !python train.py config/train shakespeare char. py

[» Overriding config with config/train_ shakespeare_char. py:
# train a miniature character—level shakespeare model
# good for debugging and playing on macbooks and such

out_dir = ’out—shakespeare—char’

eval interval = 250 # keep frequent because we 11 overfit
eval iters = 200

log interval = 10 # don t print too too often

# we expect to overfit on this small dataset, so only save when val improves
always save checkpoint = False

wandb log = False # override via command line if you like

wandb_project = ' shakespeare—char’
wandb_run_name = 'mini—gpt’
iter 140: loss 2.2606, time 4107. 79ms, mfu 3. 62% , ,
) ) dataset = shakespeare char
iter 150: loss 2.1423, time 4093. 60ms, mfu 3. 62% hatoh size = 64
iter 160: loss 2.0602, time 4129. 30ms, mfu 3. 62% block size = 256 # context of up to 256 previous characters
iter 170: loss 2.0121, time 4098. 48ms, mfu 3. 62% G boby G ml]
iter 180: loss 1.9604, time 4116.42ms, mfu 3.62% s e R
iter 190: loss 1.8655, time 4092. 31ms, mfu 3. 62% n_head = 6
iter 200: loss 1.8707, time 4100. 57ms, mfu 3. 63% e S
iter 210: loss 1.8139, time 4108.40ms, mfu 3.63% s
iter 220: loss 1.7694, time 4096.87ms, mfu 3. 63% learning rate = 1e-3 # with baby networks can afford to go a bit higher
iter 230: loss 1.7302, time 4112. 71ms, mfu 3. 63% max_iters = 5000
- - : lr decay iters = 5000 # make equal to max iters usually
iter 240: loss 1.6873, time 4123. 04ms, mfur?). 63% Bin s te #lTcarning vate | 10 uamity
step 250: train loss 1.5660, val loss 1.7458 beta2 = 0.99 # make a bit bigger because number of tokens per iter is small
saving checkpoint to out—shakespeare—char
iter 250: loss 1.6347, time 18399.09ms, mfu 3.34% Rarsip_tecr s 00N ol SUECT mecesSary potentialty




1 !python sample.py —out _dir=out—shakespeare—char

Overriding: out _dir = out—shakespeare—char
number of parameters: 10. 65M
Loading meta from data/shakespeare char/meta. pkl...

All before with and is by be madess
The exece and reath the changs:
Which fould why bed he that aness.

MENENIUS:

The me to heavens, to that I commother;

Who earison the contle is the loves, and the news is wants

All in appart the me dead your princess, why hell not nor of this dest

For the like again Willo dudgeetions to them,

Will we his now poor of his but than noble the son; and the flow is all of which Prince,
So my frield hasticed and and be his greath.

MARGILIA:
And your before my caren

MenENENIUS:
I shall be not beens so a change.

DUKE OF YORK:
Are hast stand in to have the dead?

MENENIUS:
Best that lord
Is as he lackings

LADY PEY:

Well, to much some of this meen; buse so the heart feart as not come,
And sun he good despected, or the want bear the

with but with sould the mannemiled so lack.




/

/ / /

A -2 :GPT Training

[

1 !python sample.py —out_dir=out—char

Overriding: out_dir = out—char
number of parameters: 10. 65M
Loading meta from data/shakespeare char/meta. pkl. ..

KING RICHARD III:
The law of my cheeks be too and ready;
For thou wast thy purpose to be then.

KING EDWARD IV:
Thanks, I must be spring in here, my lord.

GLOUCESTER:
Because them in the sea, the lords of York.

KING EDWARD 1IV:
My Lord of Buckingham, have your honour Bolingbroke.

LADY GREY:

Marry, or I say her princely and doubt,

The shame of so much for the king tortune! I am in his land,
I may poor his dearer by other friends are by and advance.

EDWARD:
It is true, and His face, and for hi

Men pardon, marry, sir, which hath no more
Than you between threat your faults. Come, let us the much afford
Which might to till you all.

Second Citizen:
Move me to the certain.

First Citizen:
The gods are to Lancaster.
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'pip
'pip

LW DN

install
install

Looking in indexes:

Collecting diffusers==0. 11 1

diffusers==0.11.1

transformers

scipy ftfy accelerate

Downloading diffusers—0.11. 1-py3—none—any. whl (524 kB)

21.7 MB/s eta 0:00:00

Requirement already satisfied: filelock in /usr/local/lib/python3. 9/dist—-packages (from dlffusels——O 11.1) (3.11.0)
Collecting huggingface—hub>=0. 10. 0
Downloading huggingface hub—0. 13. 4-py3-none—-any. whl (200 kB)

Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement
Requirement

already
already
already
already
already
already
already
already
already
already
already
already
already
already

Looking in indexes:
Collecting transformers
Downloading transformers—4. 27. 4-py3-none—any. whl (6.8 MB)

Requirement already satisfied:

Collecting ftfy
Downloading ftfy—6. 1. 1-py3-none—any. whl (53 kB)

satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
satisfied:
Installing collected packages:
Successfully installed diffusers—0.11.1 huggingface—hub—0. 13. 4

1 Kk 5 MB/s eta 0:00:00
Pillow in /usr/local/lib/python3.9/dist-packages (from d1ffusers——0 11 1) (8.4.0)
regex!=2019. 12. 17 in /usr/local/lib/python3. 9/dist—-packages (from diffusers==0.11.1) (2022.10.31)
numpy in /usr/local/lib/python3.9/dist—packages (from diffusers==0.11.1) (1.22.4)
importlib-metadata in /usr/local/lib/python3.9/dist—packages (from diffusers==0.11.1) (6.2.0)
requests in /usr/local/lib/python3. 9/dist—packages (from diffusers==0.11.1) (2.27.1)
packaging>=20.9 in /usr/local/lib/python3. 9/dist—packages (from huggingface—hub>=0. 10. 0—>diffusers==0. 11. 1)
pyyaml>=5.1 in /usr/local/lib/python3.9/dist—packages (from huggingface—hub>=0. 10. 0—>diffusers==0.11.1) (6.
typing—extensions>=3.7.4.3 in /usr/local/lib/python3. 9/dist-packages (from huggingface—hub>=0. 10. 0—>diffuse
tqdm>=4.42.1 in /usr/local/lib/python3. 9/dist-packages (from huggingface—hub>=0.10. 0—>diffusers==0. 11.1) («
zipp>=0.5 in /usr/local/lib/python3. 9/dist—-packages (from importlib-metadata—>diffusers==0.11.1) (3.15.0)
certifi>=2017.4.17 in /usr/local/lib/python3. 9/dist-packages (from requests—>diffusers=0.11.1) (2022.12.7)
url1ib3<1. 27, >=1.21.1 in /usr/local/lib/python3. 9/dist—packages (from requests—>diffusers==0.11.1) (1.26. 1¢
idna<4, >=2.5 in /usr/local/lib/python3.9/dist-packages (from requests—>diffusers==0.11.1) (3.4)
charset—normalizer =2.0.0 in /usr/local/lib/python3. 9/dist-packages (from requests—>diffusers==
huggingface-hub, diffusers

0T 1) (2

org/simple, https: s—python. pkg. dev/colab—whe

( 1 MB/s eta 0:00:00
scipy in /usr/local/lib/python3. 9/dist—packages (1.10.1)

~ A WD
(.5 MD

s eta 0:00:00



5 pipe = StableDiffusionPipeline. from pretrained(”Com

T
2 import torch

3 from diffusers import StableDiffusionPipeline
4

6 pipe = pipe.to(“cuda”)

Downloading (...)ain/model_index.json: 100%
Fetching 20 files: 100%

Downloading (...)cheduler_config.json: 100%
Downloading model.safetensors: 100%
Downloading pytorch_model.bin: 100%
Downloading model.safetensors: 100%
Downloading (...) checker/config.json: 100%
Downloading (...)rocessor_config.json: 100%
Downloading (...)nfig-checkpoint.json: 100%
Downloading (...) _encoder/config.json: 100%
Downloading pytorch_model.bin: 100%
Downloading (...)tokenizer/merges.ixt: 100%
Downloading (...)cial _tokens map.json: 100%
Downloading (...)okenizer config.json: 100%
Downloading (...)tokenizer/vocab.json: 100%

Downloading (...)ch_model.safetensors: 100%

543/543 [00:00<00:00, 14.8kB/s]
20/20 [00:44<00:00, 2.30s/it]

313/313 [00:00<00:00, 6.42kB/s]
1.22G/1.22G [00:25<00:00, 49.6MB/s]
1.22G/1.22G [00:26<00:00, 62.3MB/s]
492M/492M [00:13<00:00, 36.2MB/s]

4.56k/4.56k [00:00<00:00, 37.3kB/s]

342/342 [00:00<00:00, 1.95kB/s]

209/209 [00:00<00:00, 1.33kB/s]

592/592 [00:00<00:00, 3.88kB/s]
492M/492M [00:14<00:00, 51.6MB/s]

525k/525k [00:00<00:00, 4.92MB/s]

472/472 [00:00<00:00, 4.15kB/s]

806/806 [00:00<00:00, 7.44kB/s]

1.06M/1.06M [00:00<00:00, 5.03MB/s]

3.44G/3.44G [00:42<00:00, 134MB/s]

pVis/stable—-diffusion-v1-4”, torch dtype=torch. floatl6)
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Monsters dig holes

—

= pipe (prompt). images[0]

save (f"Monsters dig mars. pn
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.

1 prompt = “Monsters di

2 image = pipe(prompt). image
D,
)

4 image. save (f "Monsters di

U

6 image

100%

50/50 [00:09<00:00, 5.49it/s]
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import torch

generator = torch. Generator (“cuda”).manual seed(1087)

image = pipe(prompt, num inference steps=100, generator=generator). images|[0]
imag4




100% 100/100 [00:18<00:00, 5.42it/s]
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1 import torch
2 generator = torch. Generator (“cud
4 image = pipe(prompt, num infere /

o

imagd | y



+Stable Diffusion 2.1

+RERNEER

1 lpip 1install diffusers transformers accelerate =cipy safetensors

[+ Looking in indexes: https://pypi.orgzizimple, https:// us—python. pke. dev/colab-wheels/public/zinples
Collecting diffuzerz
Downloading diffusers-0. 15. 0-py3—none—any. whl (851 kE)

851.58/851.8 kB 16.8 MBf=s eta 0:00:00
Collecting transformers
Dowvnloading transformers—4. 28. 0-pya—none—ary. whl (7.0 ME)
T.07.0 ME 68.1 MBf= eta 0:00:00
Collecting accelerate
Dovnloading accelerate—0. 18, 0-py3-—none—any. whl (215 kE)
216, 2/215.3 kB 7.2 MBS= eta 0:00:00
Eequirement already satisfied: =scipy in fusr/local/libi/python3. 9/dist-packages (1.10.1)
Collecting =afetensors
Dovnloading safetensors—0. 3. 0-cp39—cp39-manylinux 2 17 =86 A4, manylinux2014 =26 f4.whl (1.2 ME)
1.2/1.2 B 49.32 MBS= eta 0:00:00
Eequirement already =satisfied: numpy in /usr/local/libi/python3. 9 diszt-packages (from diffuszers) (1. 22.4)
Eequirement already satisfied: requestsz in fusri/local/libfpython3. 9/dist-packagzes (from diffusers) (Z.27.1)
Eequirement already zatizfied: Pillow in fusr/localf/libfpythons. 9/dizt-packages (from diffuszersz) (8.4.00
Eequirement already =zatizfied: importlib-metadata in fusrflocal/lib/pythond. 9/dist-packages (from diffusers) (6. 3.00
Collecting huggingface-thmbi>=0. 13. 2
Dowvnloading huggingface hub-0. 13. 4-py3—none—any. whl (200 kE)}
200, 1200, 1 kB 1.7 MBS= eta 0:00:00
Eequirement already zatizfied: regex!=2019.12.17 in fusr/local/lib/pythond. 9fdist-packages (from diffusers) (2022.10.31)
Eequirement already satisfied: filelock in fusrflocalflibSpython3d. 9/dist-packages (from diffusers) (3.11.0)
Eequirement already satisfied: tgdm»=4.27 in /fusrf/local/1ib/python3. 9/dist-packages (from transformers) (4. 65.0)
Collecting tokenizera!=0.11.3, <0. 14, >=0.11.1
Dovnloading tokenizers-0. 13, 3—cp39—cp39-manylinux 2 17 =86 64, manylinux2014 =26 G4, whl (7.3 ME)
T.8/7.8 MBE 106A.4 MBf= eta 0:00:00
Eequirement already satisfied: packaging»>=20.0 in fusrflocalflib/pythond. 9/dist-packazes (from transformers) (23.0)
Eequirement already satisfied: pyyaml>=5.1 in /usr/localslibfpython3. 9 di=zt-packase=s (from transformers) (A.0)
Eequirement already zatizsfied: torchr=1.4.0 in fusrflocalflibfpython3. 9/ dist-packazes (from accelerate] (2.0, 04+culld)
Eequirement already =zatizfied: peutil in fusrflocal/libfpythons. 9/dizt-packages (from accelerate) (6. 9. 4)
Eequirement already zatizfied: typing—extensionsz:=3.7.4.3 in fusrflocal/lib/python3. 8 dist-packages (from husgingface-hubi=0. 13, 2-:diffuser=s) (4. 5.00
Eequirement already satisfied: triton==2.0.0 in fusr/localslib/python3. 9/dist-packages (from torchi=1.4.0-raccelerate) (2.0.0)

— . - P s — o P - 2



+Stable Diffusion 2.1

+ NERE

2 import torch

d from diffusers import StableDiffusionPipeline, D[FM3olwerMultisztepScheduler

4

5 pipe = StableDiffusionPipeline. from_pretrained(”stabilityai/stable—diffusion—2-1", torch_dtype=torch. floatlf)

& pipe. zcheduler = IDIFMSolverMultiztepScheduler. from confiz(pipe. scheduler. config)

T pipe = pipe.tol cuda”)

a
Downloading (... Jainfmodel_index_json: 100% 539/539 [00:00=00:00, 14.7kB/s]
Fetching 13 files: 100% 13113 [00:31=00:00, 3.055/i]
Downloading (.. Jrocessor_config json: 100% 3420342 [00:00=00-00, 8.10KB/s]
Downloading (... )cheduler_config.json: 100% 3457345 [00:00=00:00, 3.23kB/5]
Downloading (...)_encoder/config json: 1009 633/633 [00:00=00:00, 4. 95kB/s]
Downloading (... tokenizerimerges._t<t: 100% H25k525k [00:00=00:00, 1.23MB/s]
Downloading (... Jokenizer_config json: 100% S24/324 [00c 00=00:00, 5.89kB/s]
Downloading (... )cial_tokens_map_json: 100% 460460 [00:00=00:00, 3_26kB/s]
Downloading (... tokenizerivocab json: 100% 1.060M/1_06M [00:00=00:00, 1.24MB/s]
Downloading (... )da1funetfconfigjson: 100% 939939 [00:00=00:00, 20.2kB/s]
Downloading (... )ch_model safetensors: 100% 335M335M [00:03=00:00, 84 SMB/s]
Downloading model safetensors: 100% 1.36GM_36G [00:15=00:00, 30.9MB/s]
Downloading (...)3da1fvas/config json: 100% 611611 [00:00=00:00, 7 52kB/s]

Downloading (... )ch_model safetensors: 100% 3.46G3.46G [00-29=00:00, 140MB/s]



1l prompt = "Monsters diz holes 1in Mars’

 image = pipelprompt).images[0]

% ALATFE

4 image. zave (f Monzters dis mars.pns’)

3 # ENERSTLAR

b 1mage
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"Morst
* imase = pipelpz
J

4 image. zave (f Mons

4

b 1mage

1 prompt

6 image

100%
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50/50 [00:18<00:00, 3.32it/s]
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1 generator
2

J 1mage =

4 1mage

4 . - -
T 1mage

L 100%

o
A

torch. Generator | cuda” ‘ﬁa

pipe (prompt, num inferenc

100/100 [00:30<00:00, 3.20it/s]
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+Hugging Face




‘| Hugging Face

Q. Search models, datasets, users..

¢ Models

\\
SN
— \ — S
N sks
N Libraries  Datase]s
=N V) i
‘\ II : // Filter Tasks by name
VoL I,
Vit Multimodal
VoL i /
| /
\| }; Iy B Feature Extraction Text-to-Image
|1 I /
I // // / B Image-to-Text [ Text-to-Video
/ /! /
/7
/ //// // // I Visual Question Answering
s/ /// /
//// /// // By Document Question Answering
/
- /// // -
-~ o . .
7 7 / - % Graph Machine Learning
7, , e
7 / //
// / Computer Vision
/ /
/ 7/
// Depth Estimation 3  Image Classification
s
s

[=

"R

Object Detection B Image Segmentation

Image-ta-lmage ' Unconditional Image Generation

Video Classification Zero-Shot Image Classification

Natural Language Processing

Text Classification a2 Token Classification

Table Question Answering  §9  Question Answering
Zero-Shot Classification %4 Translation
Summarization E  Conversational
Text Generation & Text2Text Generation

Fill-Mask sentence Similarity

Text-to-Speech Automatic Speech Recognition

Audio-to-Audio £ Audio Classification

Woice Activity Detection

% jonatasgrosman/wav2vec2-large-x1lsr-53-english

Updated 20 days ago

50.6M -0
¥ .0V (Y

& Davlan/distilbert-base-multilingual-cased-ner-hzl

“““““ - 29.5M ' 34

x1lm-roberta-base

L 20.6M ) 242

Updated 7 days ago

B microsoft/layoutlmv3-base

Updated 1 day ago - 4 10.2M ? 124
roberta-hbase
Updated Mar & « J 8.52M » 150

x1m-roberta-large

L 6.56M ' 130

Updated 7 day

openai/clip-vit-base-patch32

L 6.16M ' 160

Updated Oct 4, 2022

bert-base-multilingual-cased

Mov 17,2022 « 1 4.47TM 1131

Updated

# princeton-nlp/unsup-simcse-rToberta-base

Updated Jun 16, 2021 I 3.39M ' 6

5]

@ runwayml/stable-diffusion-v1-5

F3.32M ' 6.89k

Updated Jan 27

Datasets Spaces Docs & Solutions

PRt i+ Hugging Face

bert-base-uncased

Updated Nov 16, 2022 - J 49.5M ' 714
gpt2
Updated Dec 16, 2022 L 22.9M ' 875

openai/clip-vit-large-patchld

Updated Oct 4, 2022 I 11.5M 319

distilbert-base-uncased

Updated Nov 16, 2022 - 4 9.45M ' 173

distilroberta-base

Updated Nov 17,2022 « 4 8.31M ' 61
bert-base-cased

Updated Nov 16, 2022 6 1 94
t5-base
%, « Updated 7 days ago - -\ 6.15M ) 183

albert-base-v2

Updated 7 day

@ prajjwall/bert-tiny

™ ' 51

w
L

Updated Oct 28,2021 - L 3.

& google/electra-base-discriminator

Updated Apr 30,2021 - 4 2.93M ? 20

@

Pricing ~=

Tl Sort: Most Downloads



" Hugging Face

=N V) .
\\ I| : // Filter Tasks by name O Reset Tasks
v %
v VL D/ Multimodal
A
Vb :
|1l Iy ture Ext 0 e g
|1 I
/1] /// Image-to-Te Te deo
/17
S5orr )
/ ( e
/7 7/ / / esl
s 7 /
A =
7 7/ / C est e g
2,0,
27 7 -
/s 7 - lachine o
/. Y - U g
7 / s
/ /
/ / Computer Vision
/ /
/ s/
s 2 = .
/ Depth E yssificatio
Ve
7
1ae 1S Zero-Shot | nage Classit
Natural Language Processing
573 Te@%eneration Text2Text Generation
Audio

.. Search models, datasets, users...

~<
-~ \ AR 2
N ENS Libraries Datasets Languages Licenses Other we(xt
N\ guag

gpt2

Updated Dec 16, 2022 22.9M 8

gpt2-medium

Updated Feb22 « 4 1.01M 42

gpt2-large

Updated Feb 2

h

=l

e
X

"EleutheIAI/gpt neo-2.7B

x1lnet-base-cased

Updated Jan 24

gpt2-x1
l» « Updated Jan24 - 4 276k 104
© bigscience/bloom-7bl
Updated Feb 11 « 4 225k 72
facebook/opt-125m
% « Updated Jan 25 - + 158k 57
facebook/opt 66b
Updated Jan 25 156k 130
facebook/opt-350m
Updated Jan 25 ¥ 133k 45

# Models Datasets [ Spaces " Docs & Solutions

eneration

d15t11gpt2

Updated Jan 24 - 4 1.19M 170
openai-gpt
% + Updated 7 day 982k 95

O bigscience/bloom-560m

Updated Feb 10 - J 605k 116

& decapoda-research/llama-7b-hf

Updated Mar 10 - 4 419k 574

© bigscience/test- bloomd 6b3

Updated Feb 11 L 289k

‘,EleutheIAI/gpt neo-1.3B

Updated Dec 9, 2022 L 244k 151

& Salesforce/codegen 350M multi
7 « Updated Oct4,2022 « 4 197 16

@ bigcode/santacoder
Updated 10 days ago - + 158k 116

facebook/opt-1.3b

Updated Jan 25 L 149k 64

& Salesforce/codegen-2B-multi

Updated Oct 4, 2022 - < 130k 22

Il
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1! Sort: Most Downloads



@ EleutherAl /' gpt-neo-1.3BD ©like 151

> Text Generation (3 PyTorch o anx & Rust & Transformers © the_pile @& English gpt_neo text generation causal-lm W License: mit

¢ Model card 1= Files and versions &3 Community GPT Ne O f €y Train - % Deploy - </> Use in Transformers
|

# Edit model card

Downloads last month
GPT-Neo 1.3B 243,917 ’ \

Model Description

4+ Hosted inference API ©

. GPT-Neo 1.3B is a transformer model designed using EleutherAl's replication of the GPT-3 ,
[ Text Generation Examples hd

architecture. GPT-Neo refers to the class of models, while 1.3B represents the number of parameters
of this particular pre-trained model. Once upon a time, in the early "90s, a major city in the U.S. was rocked by a horrific
terrorist attack that had the entire population on edge, especially the LGBT

community. So why did the gay community stand by
" Training data

GPT-Meo 1.3B was trained on the Pile, a large scale curated dataset created by EleutherAl for the #
purpose of training this model. D T —— B.2
Computation time on Intel Xeon 3rd Gen Scalable cpu: cached
Training procedure
<» JSON Output L Maximize

This model was trained on the Pile for 380 billion tokens over 362,000 steps. It was trained as a

masked autoregressive language model, using cross-entropy loss. B Spaces using EleutherAI/gpt-nec-1.3B &3

{l sasha/BiasDetection 4 saadkiet/Al_Blog_generation_Powered_by_GFT_NEO_1.3B

Intended Use and Limitations @& sasha/WinoBiasCheck @ playgrdstarfcompare-lims

This way, the model learns an inner representation of the English language that can then be used to @ Wootang0l/text_generator_two (2 ofig/live-m-critic @ tinkoff-ai/caif

extract features useful for downstream tasks. The model is best at what it was pretrained for Q1 hysts/space-that-creates-model-demo-space 47 imseldrith/ai-blog-writter
however, which is generating texts from a prompt. BB royyy/text_generator M ecarbo/text-generator-gpt-neo

@& dnth/gpt-nec-paraphrase M Rain-2008730,/TXT_GENERATOR_G5420
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) Reset Tasks

B runwayml/stable-diffusion-v1-5 ' stabilityai/stable-diffusion-2-1
Multimodal » « Updated Jan 27 3.32M 5.89} » « Updated Dec 22, 2022 1.0 2.08k
e Extraction Te%o-lmage
- - - ' stabilityai/sd-vae-ft-mse s CompVis/stable-diffusion-vl-4
' stabilityai/stable-diffusion-2-1-base ' stabilityai/stable-diffusion-2
Computer Nision & hakurei/waifu-diffusion @ prompthero/openjourney
B runwayml /stable-diffusion-inpainting ' stabilityai/stable-diffusion-2-inpainting
, @ dreamlike-art/dreamlike-photoreal-2.0 ' stabilityai/sd-vae-ft-ema
Matural Language Processing N . ki - ) - P R - -

@ wavymulder/portraitplus ' stabilityai/stable-diffusion-2-depth

@ andite/anything-v4 .0 @ eimiss/EimisAnimeDiffusion_1.@v

@ nitrosocke/Nitro-Diffusion ' stabilityai/stable-diffusion-2-base

Audio



cstabilityal stable-diffusion-2-1T ©like 208k

Text-to-lmage & Diffusers  stable-diffusion [ amiv:2112.10752 [ ariv:2202.00512 O andv:1310.09700 & License: openrail++

° °
¢ Model card 'I= Files and versions &% Community St able D lffl I S 10 n 2 1 ; % Deploy - <> Use in Diffusers
[

# Edit model card

Stable Diffusion v2-1 Model Card f?;gf;;;'a“ mont j\/\/L~

This model card focuses on the model associated with the Stable Diffusion v2-1 model, codebase

available here. 4+ Hosted inference APl

7 Text-to-Image
This stable-diffusion-2-1 modelis fine-tuned from stable-diffusion-2 (768-v-ema. ckpt) with

an additional 55k steps on the same dataset (with punsafe=0.1), and then fine-tuned for another Your sentence here... Compute
155k extra steps with punsafe=0.98. This model can be loaded on the Inference API on-demand

o Maximize

Use it with the stablediffusion repository: download the v2-1_768-ema-pruned. ckpt

here.
B Spacesusing stabilityai/stable-diffusion-2-1 510

Use it with ¢ diffusers
® camenduru/webui & microsoft/HuggingGPT

. & multimodalart/dreambooth-training §7 ArtGAN/Stable-Diffusion-ControlNet-WebUI
Model Details

< MirageML/dreambooth M kamiyamai/stable-diffusion-webui

Developed by: Robin Rombach, Patrick Esser Ek trysem/SD-2.1-lmg2img O lunarring/latentblending

) ) ) . I carloscar/stable-diffusion-webui-controlnet-docker Bel Manjushri/SD-2.1-lmg2Iimg
Model type: Diffusion-based text-to-image generation model
¥ Omnibus/Top-20-Diffusion ™ Manjushri/SD-2.1-CPU @ alstable/alPrompt
Language(s): English DEl SUPERSHANKY/Finetuned_Diffusion_Max @& andresbravo2003/Maximum-Diffusion

@ akhalig/webui-orangemixs Ll Datasculptor/imageGPT

License: CreativeML Open RAIL++M License
M asuhs/stable-diffusion-webui B Omnibus,/Top-20-Diffusion-embed

Model Description: This is a model that can be used to generate and modify images based on B vsdvijay/stable-diffusion  +420 Spaces

text prompts. It is a Latent Diffusion Model that uses a fixed, pretrained text encoder (QpenCLIP-




Vicunal3B-v1.1-8bit-128g T © like

Text Generation (¢ PyTorch % Transformers llama  vicuna (] 221017323 D 2105.03536 O 2212.09720 D 2301.00774 @ other

i Model card Files and versions Community : S\ Train ~ <7 Deploy ~ </> Use in Transformers

¢ Edit model card

Downloads last month
12

Hosted inference API

[ Text Generation Examples v

My name is Link and my favorite

This is a 8bit GPTQ (not to be confused with 8bit RTN) version of Vicuna 13B v1.1 HF.
Compute ctrl+Enter
Q. Why quantized in 8bit instead of 4bit? A. For evaluation purpose. In theory, a 8bit
quantized model should provide slightly better perplexity (maybe not noticeable - To
The model Thireus/Vicunal3B-v1.1-8bit-128g is too large to be
loaded automatically (26GB = 10GB). For commercial use please use

Be Evaluated...) over a 4bit quatized version. If your available GPU VRAM is over 15GB
you may want to try this out. Note that quatization in 8bit does not mean loading the . .

PRO spaces (https://huggingface.co/spaces) or Inference Endpoints
model in 8bit precision. Loading your model in 8bit precision (--load-in-8bit) comes (https://huggingface.co/inference-endpoints).

with noticeable quality (perplexity) degradation.

& Maximize

Refs:

https://github.com/ggerganov/llama.cpp/pull/951

https://news.ycombinator.com/item?id=35148542

https://github.com/ggerganov/llama.cpp/issues/53
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