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wll ATET =

Hey Siri find a fast food
restaurant that's not
McDonald's

Tap to Edit >

OK, here's what | found:

4. MAPS

McDonald's
4444 Chiles Rd, Davis - 0.8 miles
*#* (77)on Yelp - $

McDonald's
1500 E Main St, Woodland - 8.8 miles
“x* (34)on Yelp - $

McDonald's
1410 Ary Ln, Dixon - 9.6 miles
k%% (50) on Yelp - $
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2017'd - Transformer 7122| HY 213 X| &5

Go gle Research Philosophy Research Areas Publications People Resources

BLOG »

Transformer: A Novel Neural Network Architecture for
Language Understanding

THURSDAY, AUGUST 31, 2017
Posted by Jakob Uszkoreit, Software Engineer, Natural Language Understanding

Neural networks, in particular recurrent neural networks (RNNs), are now at the core of the leading approaches
to language understanding tasks such as language modeling, machine translation and question answering. In
“Attention Is All You Need”, we introduce the Transformer, a novel neural network architecture based on a self-

attention mechanism that we believe to be particularly well suited for language understanding.

Transformer 220 o|st 7|A|HA ds 7| M

English German Translation quality

[ Y

GNMT(RNN)  ComS2S(CNN)  SiiceNet CNN)  Transformer

BLEU scores (higher is better) of single models on the standard WMT English to German

English French Translation Quality

GNMT (RNN) Coms2s (CNN) Transtomer

whr

https://ai.googleblog.com/2017/08/transformer-novel-neural-network html

[M3F] HEZY 21 QISAIs Alt, 2172 ST« Q1| 20N HHEE= Al 191




GPT

Generative
Pretrained
Transformer

GPT2| &5 gl

GPT 21375 = CHa 0l & £Hof

ol =5t
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A
T

Jane had a headache yesterday. She went to the

Hospital - & 1 1

Store - & 1

Banana - &E& | |
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She went to the hospital .
oM Y HE
Jane had a headache yesterday.
<START>

20194 GPT-2 & Q3 X| =5

A train carriage containing controlled nuclear materials was stolen in Cincinnati today. Its
whereabouts are unknown.

The incident occurred on the downtown train line, which runs from Covington and
Ashland stations.

In an email to Ohio news outlets, the U.S. Department of Energy said it is working with the
Federal Railroad Administration to find the thief.

“The theft of this nuclear material will have significant negative consequences on public and
environmental health, our workforce and the economy of our nation,” said Tom Hicks, the U.S.

Energy Secretary, in a statement. “Our top priority is to secure the theft and ensure it
doesn’t happen again.”

The stolen material was taken from the University of Cincinnati’s Research Triangle Park

nuclear research site, according to a news release from Department officials.

The Nuclear Regulatory Commission did not immediately release any information.
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Scaling Laws for Neural Language Models

Abstract

We study empirical scaling laws for language model performance on the cross-entropy loss.
The loss scales as a power-law with model size, dataset size, and the amount of compute
used for training, with some trends spanning more than seven orders of magnitude. Other
architectural details such as network width or depth have minimal effects within a wide
range. Simple equations govern the dependence of overfitting on model/dataset size and the
dependence of training speed on model size. These relationships allow us to determine the
optimal allocation of a fixed compute budget. Larger models are significantly more sample-
efficient, such that optimally compute-efficient training involves training very large models
on a relatively modest amount of data and stopping significantly before convergence.

a2 <
A\ L=(0/5.4:108)700% | 56 L=(V/B.8-101007
39 48 \.;
g° as
d 40
Sa
B 33
23
30
L= (Crua/23-10%)700%
D NN Y | S— .
foo 107 10% 16¢ 10 100 o g 10 10 10
Compute Dataset Size Parameters

Figure 1 Language modeling performance improves smoothly as we increase the model size, d:
size, and amount of compute? used for training. For optimal performance all three factors must b le
up in tandem. Empirical has a power-law ip with cach individual factor when not
bottlenecked by the other two.

Let’s Scale Up!

Model Size in Tokens il

Google @ DeepMind  OOMeta

t 1.4 T
Gopenar ANTHROP\C

BERT Moe BLOOM BlenderBot3
Google @ openAT SnvibiA BigScience  facebook
7 = ——
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2022'd 118 ChatGPT (GPT-3.5) S%

© 19 B O|EXL ol HE AlZH

Road To 100 Million Users For Various Platforms

ChatGPT @ (2 Months)

TikTok (9 Months)

Youtube ° (1.5 Years)

Instagram (@) @5 Years)

Facebook (4.5 Years)
Twitter o (5 Years)
Spotify 6 (11 Years)
Netflix " (18 Years)

0 months 50 months 100 months 150 months 200 months 250 months

DEMANDSAGE

20234 38 GPT4 54

Exam results (ordered by GPT-3.5 performance) gpt4 |
Estimated percentile lower bound (among test takers) gpt-4 (no vision)
100% — opt35 W

80% —
60% —

40% -

20% -
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ChatGPTE= “SHH A5 AM~U7}?

NEW YORKER

MORE FROM THE MAGAZINE A Tennessee Williams Mystery  How Marvel Swallowed Hollywood ~ Writing While Woman

“People say, It’s just glorified autocomplete,” "le told me, standing in his kitchen. (He

has suffered from back pain for most of his life; it eventually grew so severe that he

gave up sitting. He has not sat down for more than an hour since 2005.) “Now, let’s

analyze that. Suppose you want to be really good at predicting the next word. If you

want to be really good, you have to understand what’s being said. That’s the only

way. So by training something to be really good at predicting the next word, you're
actually forcing it to understand. Yes, it’s ‘autocomplete’—but you didn’t think
through what it means to have a really good autocomplete.” Hinton thinks that
“large language models,” such as GP'T, which powers OpenAl’s chatbots, can

comprehend the meanings of words and ideas.

http: newyorker.c 2023/11/20, ffrey-hinton-profile-ai

7|¥t2 ¥ (Foundation Model)

« 7|82 ¥ (Bommasani et al. 2021)
- i ClojE o ofsh shE O, 2Tt sfel THA HEE = Ues 2¥
«  OlA]: BERT(text), GPT-3(text), CLIP(text-to-image), GPT-4(multimodal)
o [fRE 22| EMAZD(Transformer) 28(2017) 7|20] 7|kt
- BtE 94 - XI| X =5 &(self-supervised learning)
£3
« Hd(emergence) - BAIH 2 SHEEX| 2 HES BOl= MY
+ @33l homogenization) - Lt e B& Atzf2] B{AI2'd A|A” 50 8 7Hsd

Tasks

@ 7.
Data pgr—
S T
- & @ m=
n Wy Twnns | Foundation o
R—r Model ¢ = ~;
simctured Captioning
= object
0505 G o

o imstruction
6 Following. R -;

Fig. 2. A foundation model can centralize the information from all the data from various modalities. This
one model can then be adapted to a wide range of downstream tasks.
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7| B o S - XP|XIE BE

X7|X| & & & (Self-Supervised Learning)
- ololH RHELE REstsS o3 2o HES A
- OHMZ CiojEel YRE &2 O3 diE 22 05sts 2HE HASH=E &

O Al - BERT 210{2%(2018) 322 913 %
- Y= ctolE 2D s THOlE o

Use the output of the 0.1% | Aardvark
masked word's position

to predict the masked word

ords  [110%1| Improvisatior

0% | Zyzzyva

BERT

Randomly mask T T T r'y 3 T /

15% of tokens
s MASKI

Input tttrtttt

RF7|X| 28 A0 B

84 O|o|E| & 80| & 7B (scale) SLH7} 7ts
ook st CIOIE (2, 0[0|X|, ehE &g A &
- Oio|H 2HA™ S 9% Q7 =2 0] X[ a3t

Aol Beh uksiEl K|S &5
- NzEg wA -5 E 5 0tN(= FE 2t o F)Rt ¥
- XX shEol LT ek - Mol Ch3h APtSHE XA (Qlztel ‘HAN)E &5
o (O) Y40l YRS Jta| D Ch AHO| OfEA E HQIK| 0 FEHs USRS >
O Z{o|ete HM(S2|HA)S AAz 58 Ho =2 7|0)

09MetaAl

Time or space

We believe that self-supervised learning is one of —_—

predictor of the world. For each image, the
the most promising ways to build such background d given as context. The predictor
knowledge and approximate a form of common sense what the buebox. o visuakze
in Al systems. we Ketch of the.
P output, and we show within the blue box. Clearly the predictor
in (the top of the dog’s head, the bird's
hitps://al.facebook com/blog/seli-supervised g, the wolf's legs, the other side of the building).
learning-the~-dark-matter-of-intelligence; httos://ai facebook.com/bloa/vann-lecun-ai-model-i-jepa;
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o2
. Huy
- 7|HRHO| WME Ao 2R LtetE sHo| e
o 20179 ERMATD D(7|A MY SH) - X} HAS ST AS I3 0| S 2 OFRE UAS
+ 20239 GPT-4 ZE2 MIT =80t T3 Ald EHE E 5= A=K 87 =20 g
“2030'30]|= 20| 7Hs8l HAte £7E HALE| Y1) o2
~e—LaMDA —=—GPT-3 —4— Gopher —4— Chinchilla ~@—PalLM - -- Random Model MIT Test
Mod. arithmetic Multi-task NLU ‘Word in context StableVicuna-13B 0.48
5 70 y
0 o LLaMA-30B 035
g? g5 LLaMA-30B Fine-Tune MIT 047
e 740 LLaMA-65B 0.39
g 2 £30 GPT-4 0.90
<10 <2 GPT-4 + Few-Shot (FS) 0.93
. / 0 GPT-4 + FS + CoT 0.95
GPT-4 + FS + CoT + Self-critique 0.97

HtE o

10 102 10

Model scale (training FLOPs)

10" 10* 10** 10**

10%

102 10*

GPT-4 + FS + CoT + Self-critique + Experts

1

7l

HtE o

=23}

- TH3}
Ctebot S8 Aol 24 EMAIZD 20| 3EX2 &8
- OA] = NLP &0f
«  CHEE2INLP IHH|O|AM 7|8t 2¥o| &&

c FH R 52 FEE(|HRYO| HHUEH 2E NLP HFOM F2H QI d5 7HH)
+ B VIRt YOl Aol SH (O HYdo| AtjE E

. ®AEol9lo Chospt RErE|E| 2ol B
- 3¢ mEAMOE HHE MY || 2XL B EE S
> Ittt R¥Ee cryd mEelElo] 2 SHE =R HMER IS
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AlphaFold - 7|82 & 9|

Fig. 3: Architectural details.

From: High iction with AlphaFold

L

e T ' ' = l '
o wiem | 1 ) | i CON T Lo [Romeail
- — =
Z] T [T = 7z
8 - £ |

b purropreseriaton

o gl i
g ' =@ O
| o) ‘/h;a \ !

d ¢
- -
0 i i 12 / R
o~ u‘
T3 (e
rames. e
acy i N

nature.com/articles/s41586-021-03819-2/figurs

User

GPT-4

GPT-4 = HE| 2 E(Multimodal) Al
———— T

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

_‘

Source: hmmm (Reddlt)

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

Panel 1: A smartphone with a VGA connector (a large, blue, 15-pin connector
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 connector
(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.

https://openai.com/research/apt-4
https://twit

com/sudu_cb/statu
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HE|.RE Al 7|29 YA

+ 20201 O|F HE|.-RE Al 7|52 S50 TH
—  Dosovitskiy et al. (2020) “An Image is Worth 16x16 Words: Transformers for Image Recognition at Scale”
> O[O|X| Clo|E Q14 7|50| T BHE B Jts

—  Gulati et al. (2020) “Conformer: Convolution-augmented Transformer for Speech Recognition”
> SYHOoE Q4 750 THY BHE §8 IS

Conformer: Convolution-augmented Transformer for Speech Re
An Image is Worth 16x16 Words: Transformers for Image Recognitiol E 2020, A Guish. ) O, C-C Chwa, N Parmar, ¥ Zhang. Y, W Han, § Wang. Z Z7arg. ¥ Wo. R Pang

2020, ADosovisy. L Bayr A Klesnkov, D Wessanbo, X Zh. T Untrinr M Denghan. M Mnerr G e, § Gay, Ustcre

Vision Transformer

Many prior works attempted to introduce
self-attention at the pixel level

(ViT) But with spectrograms instead of images.
For 224px?, that's 50k sequence length, t00 much! m

of detections.

Largely the same story as in computer vision

Transformer Encoder

'Add a third type of block sing convolutions, and slightly
reorder blocks, but overall very transformer-ike. o

Exists as encoder-decoder variant, or as
encoder-only variant with CTC loss.

S—— 5]

‘The key breakthrough in using the full
Transformer architecture, standalone, was o
“tokenize® the image by cutting it into patches
of 16p2, and treating each paich as a token, &.9.
embedding tinto input space.

Mkf4rDBE2si=PLYXBfFQEAlYr6YM

GPT-40

« GPT-40
- 2024 5% 14Y EHE
- BH7IE-37X el 22 FEstol 24 €8 7|5 7d
© SN-to-HAE BB DY + BAE 7|8 MR (GPT-35/4) + HAEto-S4 4 2Y
- MER7|5-3dHoHE 25 THYd GPT-4 ZH0j| &H5A|H

May 13,2024

Hello GPT-40

We're announcing GPT-40, our new flagship model that
can reason across audio, vision, and text in real time.

Contributions > TryonChatGPT 2  Tryin Playground 2  Rewatch live demos >

All videos on this page are at 1x real time.
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Al =9 mZ{Cte] Mt

. “ZEZEJ|W ABXS £Y WY
- JIuRE = UR(deployent O “TETE TS AYsto HY IHO| But2 g
S SE COIH 8 > 2E L > HAY Y 2 F 4
- MUY DETES JUss HBOE ABXS £Y T

Traditional Get
Machine labeled
Learning data

Develop Deploy in
model production

o (it .. "

ke /s
weeks/

Deploy in
production

Prompt-based
Machine Learning

https://www.deeplearning.ai/the-batch/issue-197,

MZ2 =7 — Apple Intelligence
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MS Recall

& Recall

10:12 PM

UHHKAIST 7|22 HeR us
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E x| =2l oj2?

* Grace et al. (2024) “Thousands of Al Authors on the Future of Al”
- 2023 AI20F670 49 M St HH0| U= 2,778 2| ATAE Y22 3 it 2 HEXA

«  HE - 15F 7|4 X 5(High-Level Machine Intelligence, HLMI)
- 4o|: NF 7|A R SHLMI2 Q17te| 2 WX @ 7| A7t ZE ItN|(task) S A7 2 PAHECHH XM&
Stn O 2 sdE = AS [ S E. Q2Ho| st o] 2EX oz {aeh AH|(0f: MRS Z Q)= H Q.
- £ ooz N IS E S naE X
- oz ®A: lztel ntst #E0| Shst £ X Z2Hmajor negative disruption) 810| A& E A

Yl

o AW -2047'3 W HLMIZ} 2 E 7H5’40] 50%2 0| 4(50% chance of HLMI by 2047)
- 20223 MEZXEA} Z1t 206019 (13F THE)
- 2016 MEZEA} Z1t 20619 (1413 THE)
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HLMI Z2ff 7t5d

1.001

Probability of HLMI

0.00

2025 2050 2075 2100
Year

— 2023 Aggregate Forecast (with 95% Confidence Interval)
— 2022 Aggregate Forecast (with 95% Confidence Interval)
Random Subset of 2023 Forecasts
Random Subset of 2022 Forecasts

Al HZ7} 2k9] oA %x}o

+ 2050'A71X]| 90% 0| 42| EHEE HLMIO| 2 E Z0|2H= Al HFAE
- Hxol Al 2 FEEZFHLMI E4 o MBS BT > X2 F7F S Mo He
- (X2l Al X Bt S0 2 Qldl) B S| XpF Aojid A

+2100'A0| £|0{ = HLMIO| 2 E =E0| 50% 0| 2Ho|2H= Al HFAHE

- HXMelAI2E FEIFHLMI 20| HBESx] gCkn THeh > B2 FE7p E 40| e
- HLMI Y0 2ot SCist §Me gIH XgS A

1.00

0.75

050 L f S AT e T

Probability of HLMI

0.25
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Possible End of Humanity from AI?
Geoffrey Hinton at MIT Technology Review's EmTech Digital
https; com/watch?v=sitHS6UDM)

“We have to take seriously the possibility that [Al models]
get to be smarter than us - which seems quite likely - and
they have goals of their own,” Hinton said during a standing-
room-only event at the conference, which was expected to
draw nearly 40,000 attendees over three days.

“They may well develop the goal of taking control - and if
they do that, we're in trouble.”

https: utoronto.c ks artificialingel g -
technology-evolves-geoffrey-hinton

Al cannot understand reality | Yann LeCun and Lex Fridman

htps: stube.com/watch’ JUA

Yann LeCun
@ylecun
Before we reach Human-Level Al (HLAI), we will have to reach Cat-Level
& Dog-Level Al.
We are nowhere near that.
We are still missing something big.
LLM's linguistic abilities notwithstanding.
A house cat has way more common sense and understanding of the
world than any LLM.

3:25 AM - Feb 6, 2023 - 807.2K Views
https://twitter.com/ylecun/status/1622300311573651458

- QS YEX|S0) et ST AFo It
+  2&(misuse)0f 2|5t EH
« 2% H(misalignment)0fl 2| 3H 9|&d

L

Enbedded in governance
Model evalustion for processes to ensure:
extreme risks, looking ot

a8 an dnput to risk

e

Figure 1 | The theory of change for model evaluations for extreme risk. Evaluations for dangerous
capabilities and alignment inform risk assessments, and are in turn embedded into important gover-
nance processes.

Overall capabtisty
Toved:

The model’s
overoge

porformance across
&ronge of useful

Existing general-purpose models

Different spprosches for training general-purpose sodels — lesding <o
B Terens Copwoi1ity s shigrcant peofites

Figure 2 | Leading Al developers push the frontier outward, typically by training models at greater

scale and using more efficient architectures and algorithms. This continued expansion takes the field

closer to points in model space that could pose extreme risks. The diagram is purely illustrative.

(3T H8=Y 2: IEAs

Extreme Risks?

« Shevlane et al. (2023) “Model evaluation for extreme risks”

y Could include

software, d
Cyberoffense | system or network,
into the code for future exploitation.
eg. ” false)
Deception
2 human effectvely.
A medi
Persuasion 3
persuisive way.  including.
api y for an actor to gain and
Political nfl |
strategy. rich social context. For example, the model can score highly in forecasting compeitions on
questions relating t global afais or politcal negotiatons.
Weapons Forcxample,
acquisition
that unlock novel weapons.
‘The model can make sequential plans that involve multiple steps, unfolding over long time
Long horizon | hoFzons Gr
planning or adversaries. d do not e
heavily on trial and error
A ides. . b el
development As i P P
of actors building dual use Al capabilte.
“The madel can distinguish between whether it i being trained, evaluated, or deployed —
Situational | allowing it to behave differently in each case. The model knows that it is a model, and has
awareness pany where their
serversare, d
. using y n its underlying
self- by offer.
proliferation
esoures,and oprtea large b of o AL syt The model angenrcecreive
strategies

‘Table 1| Dangerous capabilites
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kEo| 2H X532t

+  L3Fo| 2t XHF3}(Full Automation of Labor, FAOL)
- O{™ X (occupation)0| RHHS| AHESHE 4 UCHs 2L QIZHO| TS WX| Y& 7| A7} S FYS 2t
TOIRECHE HASD O B 8 5 e Z9E S8 2710|850l EUH o= i3t Hgo| =1
Ol tagoz oiF)e Hal.
-  EYopofofet HH IS S ag A
- oo o XELE BE Nolo| 23| AESE 4= U | £
2 SUREC O MO O B XY U + Ut 0E X,

k3o 2t xtSet £l 7tsd

. S| 2t X133t Wl 2E0| 50%7t £l AlFE FK = 2116
- 2022'-4 HEZXAL Z1t 2164'9(48'9 THE)

1.00 1 —

o
3
a

0.50 4

0.251

Probability of FAOL

0.00-

2050 2100 2150 2200
Year

— 2023 Aggregate Forecast §with 95% Confidence Interval;
— 2022 Aggregate Forecast (with 95% Confidence Interval
Random Subset of 2023 Forecasts
Random Subset of 2022 Forecasts
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“VISIBILITY

Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger TIME

TlE SY > REAT I > AL > WS > WY

20244 Al 510| = MO|E — AT CTHA|

Figure 1: Hype Cycle for Artificial Intelligence, 2024
Hype Cycle for Artificial Intelligence, 2024

AlEngneering
Responsibe Al

e
rompEgonag - Ny~ Femiatn ot
AITRISM + 30" it Synthetic Data g AO-I g AI
Sovereign Al {7 ModelOps
7 Qe T
i canct engece

Neuromorphic Computing
Composite Al Smart Robots.

Neuro Symbolc Al
Decision nteligence —
AReady Data 'y
CausalAl—L)
AlSmulation —

EXPECTATIONS

Maiogent Systems
Embodied Al
Fistorinciples Al

il L inebgentAgpctions
antum Al —~ b

Autonomic Systems. / Knowledge Graphs
Ao Vs
Couthisences

Innovation Peakof Inflated Trough of Sopeof Plateau of
Expectations Disilusionment Enlightenment Productivity

TIME
Plateau wilbe reached: O <2yrs. 2-Sys. @ 5-10yrs. A >10yrs.  ® Obsolete before plateau

Gartner
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Figure 1: Hype Cycle for Artificial Intelligence, 2024

Hype Cycle for Artificial Intelligence, 2024
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"I think that there is a world
market for maybe five
computers."

- remark attributed to Thomas
J. Watson, chairman of IBM,
1943

The Americans have need of the

http: ientificamerican.com/articl -all-time-worst-tech-prediction:

Man is still the most extraordinary computer
of all.

John F. Kennedy

https://www.forbes.com/quotes/5248/
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