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‘A guy is skiing with no shirt on

and yellow snow pants. i
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2013 VAE 2014 GAN 2015 DCGAN 2016 XE=E + GAN 2017 pix2pix
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(GPT: Generative Pre-trained Transformer)
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[Ushiku+, ACM MM 2012][Ushiku+, ICCV 2015]

Keyphrases Grammer Output Sentence

his arms In—his arms A man bites
man bites a—man a white dog

white dog a—white dog in his arms

A giraffe standing next A dog laying on the side
to a tree in a fence. tracks near a train station. of a zoo enclosure.
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(a) Cut the pork in half and remove the pork
B RAZ D (CUID. BRZEED T | T— ;‘;‘7;1;{
(b) Season the pork with salt and pepper @& = e g
BXANCIS - iz 9D 1 ; "-,:""'“““‘"

(c) Season the pork with salt and pepper

(d) Heat some butter in a pan il o ﬂ
IS TING—EET S ]

(e) Coat the pork in the break crumbs B m T ‘ln *‘i‘*'s!: i
BRI\ L RUET " ,\ : Is!;uﬁ{;fﬁ

(f) Fry the pork in a pan e U
77’1’/\/1'55???7&@&)?3' [BEHRI202265108 188 &7 |11 R L e

https://www.nikkei.com/article/DGXZQOUC297B00Z20C22A9000000/] ' i
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For conceptual and engineering
‘ ( breakthroughs that have made

deep neural networks a critical
component of computing

[https://awards.acm.org/about/turing-laureates-spotlight]
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JIM GRAY

Transaction processing

[https://awards.acm.org/about/turing-laureates-spotlight]
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1600 1950 2000
[Agrawal+Choudhary, APL Materials, 2016]
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OpenAl ChatGPT
(2022E118B30H2NE)

Blog
Introducing ChatGP1 3
1
We've trained a model called ChatGPT which interactsina
conversational way. The dialogue format makes it possible
for ChatGPT to answer followup questions, admit its _ =g
mistakes, challenge incorrect premises, and reject : o=
inappropriate requests. =
Try ChatGPT » Read about ChatGPT Plus ! =
; S
A
-
3
3
!
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~ [OpenAl, 2023] \
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[Flam-Shepherd&Aspuru-Guzik, 2023]
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Bl [Boiko et al.,, 2023] \
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Yann LeCun (GEEBFEZDfHI=2x)
rChatGPTTd\C‘:O)j(%E¢E;;D:ET“/(Q: %a)r_jtf n..;\l:l 'If\(
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Yann LeCun @
, @ylecun

LLMs have no physical intuition as they are trained exclusively on text.
They may correctly answer physical intuition questions *if* they can retrieve
answers to similar questions from their vast associative memory.

FRB LI
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Yann LeCun @
@ylecun

LLMs have no physical intuition as they are trained exclusively on text.
They may correctly answer physical intuition questions *if* they can retrieve

answers
But they
1/

VA —b&E

to similar questions from their vast associative memory.
may get the answer *completely* wrong
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What happens if | hold a piece of paper horizontally with two hands and | let go of one P Ry 3

hand? ahZNWTYT

If you were holding a piece of paper horizontally with two hands and let go of one hand, 7

the paper would likely tilt or rotate in the direction of the hand that you let go of. This is 33

because the paper is no longer being held evenly on both sides, and the weight
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Pareto Improvement
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BitNet b1.58 (This Work) : Transformer LLMs
{-1,0, 1} 16-bit Float (FP16/BF16)
N 7

@ouewlouad

N
0.2961 -0.0495 .. -0.4765

: -11 W= 0.0413 0.2812 0.2403

HE & CO2HEH & . 5 g i . i
MlcrosoftGDGopher’fDOpenAld)
Y = f(W, X) Model W ¥ InputXx == Output Y

GPT-3(IRFHIFEEI1ED 105 P ,, ,,
ﬁd) EEajj E% 110 H = (L—__ ;‘ﬁ % s || x| _ e ePu
Stanford HAl 2023 e
- K DENHEDDIRNERKAI ,  m . \

(e.g., BitNet (Ma+, 2024)) Vo —_—

1(.58)-bit ®
-1 1 -1
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New
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[Ma+, 2024]
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