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4.7 4.8 1 111

5. Society

ii’ﬁbl‘ziﬁv

Ineqmty Mlsuse Enwron ment Legality Economics Ethics

Bix: RS R BGE

kB : https://arxiv. org/pdf/2108. 07258. pdf

DeepMind f)EES 1| XHAFXI#ENXX

12 XfEDeepMind %X X IR A IRDEIA ST 1 DX+ D DX DR 4 Dt e ML E D 48
BT 115 DD 4 9ee A DX DX X 8858 0 DX i D o DX D 5 DX DA 3 A 2 A S XHBEIX]
IXI X473l L i 2 X 752 D) D e P D 483 O i A XX DX R DX 2 v S 1) B D DX D i 23 A 22

Tt A DX sk D4 ik 2 O+ DX DX G XU DU DA AT VR Bt 1) DX 20X e X e B e 2
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IRE ARG

A5t A L e RO DR IR 1) e - D 1 D DX DX g o 4% 2 DX S B DX BR B A 19 50

S E TRE

Discrimination, exclusion
and toxicity

Harms that arise from the language
model producing discriminatory
and exclusionary speech.

@

Malicious
uses

Harms that arise from actors using
the language model to intentionally
cause harm.

Information
hazards

Harms that arise from the language
model leaking or inferring true
sensitive information.

Human-computer
interaction harms

Harms that arise from users overly
trusting the language model, or
treating it as human-like.

o

Misinformation
harms

Harms that arise from the language
model producing false or
misleading information.

Automation, access
and environmental harms

Harms that arise from
environmental or downstream
economic impacts of the language
model.

Bz : DeepMind & L AF %695~ KiE S AN B foit 2 5 F

%% : https://deepmind. com/blog/article/language—model | ing—at—scale

BEDTRS SRS e Ak D X [ 24 [X] 22

GPT-3 7 BTHEHR B 7 B A DA WATR S D DX DX X b 2 14y g DR St SR 5 DS IXIN 1)

[X5 D] e e et e 38 ) 8 5 (X1 D 3 A2 D A D38 DX R 3 DX (e A BRI ST R XA S 11449

AE D57 X £ X X A DX DX DX XX X478 XU Open AT4-XIXH-Face Book—HIE - X B ki

f e 430 AR X35 SR DX D PN XX e DX 5 47 DX A L A1 XA D) < Bk e 551+

3AAI

i A e e DX X X AR X 8 27
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XX HiFREER IR ST FRX ST 1] Switch Transformer
1 XTEX X e 2 A5 B T G 4 E9E ST 1| Switch Transformer#EFHM 1.6 FEERZEAH XENX Wt
1 1750 BRAHX ) GPT-3 #iE it X Switch Transformer SEX X i1+ T5-Base 18

T5-Large 4t 1| IAEmErE oA DA DA R D DX Ps@ X i R 2R 5 1 XUIBEE DS 7 B A

Xt XX e+
. Y1 D:l%l:l:l:l o[ TTTTT]
>
"
Frad ’ 44 Add + Normalize ]4—
A A
y 27 | s L
4 d i A e ==
[ roarnomama ) : ;
1 = S, e % —= 0.8
[ Switching FEN Layer } Palc ﬁ L i
£ M M
Add + Normalize ([ Souter | [ Router |
1 ¢ R
: |
Self-Attention Add + Normalize %—
— — .
* L Self-Attention
h
pesiora EE pesion l,.a
x1 [T x[TTTTT]
More Parameters

B z: Switch Transformer %mAL 3k 454

* k. https://arxiv. org/pdf/2101.03961. pdf

b P A B DI U IIXIX) 1.0/2.0
3 X 20 gEARY FA B X (57 5 DX XIS TR A 4 DA a6 1 DXIDADX) 1. 05 A DA T s e DA+
AT XD X T P DA ARG s 1) SR DX D TR e 2 D DX Al EE X

1D 2 e X e ke 6 D D<) 15 P < DX DX XA DX 40 BEE D e -H6 X 1 QR 14 DX 22X I

3AAI 4 2 e X X DX A X 5 28
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X 2.0855 4B NXIREHE 1.75 FEERIENX GPT-3 4 10 EH#ENX {415 Switch Transformer

FURNS 15RER 1.6 RREAHDI XX AR XX SRR S S 1+

CogView: {fiFDALL.ERYEFAERL

——

1 J e 7T e 7l 'n'i Cogview : A4
CHURMANE N, r

B S EVQ-

VAEf Transformerit
TS, T|IRSOTA |
fIMS COCO FID4E
fr EHERE{E FDALL

Transformer

'.-‘[:l:I'...:-I:lllrl.';l:'.-n . . . . . . . . .

BT !

Bit: [BiE 2.0 PO KA E

[ - e 5% 5LEXSt 1| Megatron-Turing
10 XEE R ZEE X HEMEX T # Megatron-Turing M T-NLPXI FLEX S 14155+ 11IXI[E 25
#J T-NLGH&Turing-NLGX/8 X #Hi Megatron-LM 5 17 158 REEE 1H X 48 5# 5300 BR
AH DX A S SR B SR DR 8 DB A 5% DX MT-NLG Pt XIEE RIS S 12 X4

BB (1 A DR X i 5 DX DR

3AAI 42 e 2 e X DX XA DX 5 29
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Tokens Weight | Epoch
petasetsatree (bi"ionS) (%) -

Books3 Pile dataset 25.7 143 15
OpenWebText2 Pile dataset 14.8 19.3 36
Stack Exchange Pile dataset 11.6 5.7 14

PubMed Pile dataset 44 29 18

Abstracts
Wikipedia Pile dataset 42 48 3i2
Gutenberg (PG- Pile dataset 2.7 0.9 0.9
19)

BookCorpus2 Pile dataset 1.5 1.0 18
NIH ExPorter Pile dataset 03 0.2 18
Pile-CC Pile dataset 498 9.4 0.5
ArXiv Pile dataset 20.8 14 0.2
GitHub Pile dataset 243 16 0.2
€C-2020-50 Common Crawl (CC) 68.7 13.0 0.5

snapshot
CC-2021-04 Common Crawl (CC) 82.6 15.7 0.5

snapshot
RealNews RealNews 219 9.0 12
CC-Stories Common Crawl (CC) stories 53 0.9 0.5

B Z: MT-NLG B2 K A 69 438 &

KR BT R

Completion prediction Lambada 0.766* 0.731* 0.872*
Reading comprehension BoolQ 0.782 0.825 0.848
Reading comprehension RACE-h 0479 0.484 0479
Commonsense reasoning PiQA 0.820* 0.810* 0.832*
Commonsense reasoning HellaSwag . 0.802 . 0.802 . 0.824
Commonsense reasoning WinoGrande 0.730 0.737 0.789
Natural language inference ANLI-R2 0.366 0.397 0.396
Natural language inference HANS 0.607 0.649 0.702
Word sense disambiguation WicC . 0.486 . 0.513 . 0.585

Biz: MT-NLG AXRMH A, FH A IEREGTAEARRMES LA
kiR MEHER

3AAI 4 2t X DX X A X 5 30
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DeepMind f£5 5Kt | Gopher
12 )R DeepMind {235 BIENIEIAL | Gopher W ALK FEHE 2800 Bie4f 14K 4096
& TPUW3 (e 2 HEL K AT DX (82 e DA B i X B4R D DX s X X s 44
14085 D TR e ) AR IR 0 X 4 X A D X 20 £~ X 4 K X
SRR | TR BB B O it 5 X XS4 7 DX 1 DX B 7 0 5 X DX B A

S DU X X e 5 1 A ) D DR M R A2 D DA P HE MR 15 45 2 Gopher S 1] b8

A\ RSz
R D44 DX D DA R X+
90
80
— 70
& ® GPT-3
3 UnifiedQA
E 60 @® Gopher
§ Human expert
50
. | I |
% I i I
Humanities Social Medicine General Science / Maths
sciences knowledge technology

E7E: Gopher fr L AWAL R & K AL S 41E 412 S 32/ (Massive Multitask Language Understanding,
WMLU) A& AR XA Ta RN

k% : https://deepmind. com/blog/article/language—model | ing-at—scale

XUt R A e AR A BE DR A PR 5 1]
XA X X4 XA (2 R0 5 DX e X (2 374 DX NILP 22 DAIR AR SRR TR A IARAHIXITR
5itHE 1000 BRARZEMA BRI 52 X e DATR S SRS I ARARDAIR SR HE 2000 BRI BiE 54 4

3AAI 4 B 2R ie e X DX XA X 9 31
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XX 73 270 BUAX X FHRK EE S | PLUGHE ZEE X2 XWR (%38 A1 XIR S HE= 1000
BRA D A5 DX SRR 1 MotRix X X faeta X AR AR XITR S DXV AARAXIX T ERNIE 3.0 #
TRAIXG HRARXITR S HEIABRDI10 DR DA% 52 D] 2500 BRIEEXTR i FHRXS 1|12
X#EAXIXIC: ERNIE 3.0 Titan 1 3RARXIRGHHE 2600 BRI DA KRS 4810 By
| BERT 5t I#EH @252 MLPerfvl.1 BRXI X XEEX X XIHE X XA X T-# 1.2 BB

PSR ERRE S 1| GLaMAREE 7 DMk D HEGHA X2 X B4 GPT-3+

AR XM ZRBASAD S 1 DX A7 e

X DX eI AH X 18 X @ X4 22 2 AR SO R 1] DX 20 A= e DX X ) [X) e 4 [X) 4 BRE k44
Fe gD g 1) XA e~ S X4 X 2 % 1 i I 18 X - X S 35 4 [X) 7 U R U 4 Vision
Language X {HER X #5X X XRS5 X FHRX ST 111X 2021 M X it iEO pen AT+

1] e = DX {2 DX - D D DX DX DX DX DX i 2 3 8~ o DX AR X B 1)+

OpenAIl X T-XIRSAI5 X XS | DALL-E & CLIP

1 XI#EOpenAT X {752 B RASADIIR ST A1 3 AR X S | XIKDALL-E {8 CLIP-+DALL-E &
I st e X0 D X1 D D B s e D el [X] DX DX (X g ) B ARC LI P 1 A6 DRI BB X X X X e
TEXK = Titi-OpenAT XIXIWE S 71 9 DXID S 144740 DX X S b 18 52 7 i DX {8 3@ XU 44

DX DX P S0 5 DX ) 2l DA DX AR -

3AAI 4= e 2 e X DX XA DX 5 32



Al Frontiers Report X Bef7 7L

B iE: DALL * E & &89 “H il AR eG#-F7

& %: OpenAl B

IMAGENET

DATASET RESNET101 CLIPVIT-L
‘M. . 76.2%
ImageNet
r »
4 e
. -1
X 70.1%
ImageNet V2

"!mlkf&& = =

ImageNet Rendition
TATSREE
I e —

ObjectNet
25.2% 60.2%

ImageNet Sketch

o [ |
e | Yo — - PRTA 77.1%

ImageNet Adversarial

Biz: CLIP A £ % 0 ImageNet M]iX, ¥ BLAF A K -F

% : OpenAl B
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XX s e DO A T DX EFE D A4 1 StyleCLIP

3 IR X X s e % D A d obe HifEXXIX StyleGAN f& CLIP 5 &R X & BEH# X
2r) 4R DX D X DX 18 DX 5 DX X DX B4 6 AR AR IR Style CLIP-H45t #E A 5t MU A% Style CLIP XA
FEAE SR DT 1 440 52 12 TR A A1 16 D W Ao D 49 S 12 DX DX DA DX M) S e T DX A

PR R X X D s Bk B 5+

Lepp("surprised”,)
1

Mc —|_‘ E

BEE: StyleCLIP 94t 32 B 1% 69 AL

% B: https://arxiv. org/pdf/2103.17249. pdf

Input “Beyonce” “A woman “Elsa from
(0.004, 0) without makeup” Frozen”

(0.008, 0.005) (0.004, 0)
Input “A man witha “A blonde man” “Donald Trump”
beard” (0.008, 0.005) (0.0025, 0)

(0.008, 0.005)

Biz: ARELARTRTHEMLPS HAMELR

% B https://arxiv. org/pdf/2103. 17249. pdf

3AAI 4 e 2 e X X X R X 8 34


https://arxiv.org/pdf/2103.17249.pdf

Al Frontiers Report X Bef7 7L

B HIXE X B At X T XR RS 1] CogView

5 DX Fe 45 8 DX -HDX (5 XU 3 53 4 DA XY B 4 A 17 5248 CogView XIREST 1| IXIHRNXIX

VQ-VAE 18 40 BRAENX Y Transformer 5t 1457478 [X) 4 2 06k 458 N g -1 78 X = e e X4 [X)-
X i g e o i X AT SRR X B AR R XU TR E S i DA XU X NaN (X 48 X DXk i X4 dt -

XX & X B ogView 5T TEX X MS COCO dataset X ISHAE X644 FID Bk

Z4fENX 24 GAN {8 DALL-E-+

Input Text: Input Image:
‘Image Tokemizer
(Discrete AutoEncoder)

(The head of a lovely cat.)

—/\EJEE’\JIJ\ﬁE’\Eng 3
g S PR ORp 5 § Discretize Recover
| Text Tokenizer (sentence pieces) ‘ W5 - -
=R EEMNNEMN AR |
-------------------------------------------- % Flattern
m m ...... ‘Text Token | ‘ [BASE] | ‘ [BOI1] | Image Token |  ...... Image Token [EOI1] |

~——
Text tokens ranging from 8192 to 58192. 1024 Image tokens, ranging from 0 to 8192.
B [ [ 1

l = = Transformer (GPT) ~ § J

B iz: CogView #9444

kB : https://arxiv. org/pdf/2105. 13290. pdf

[ A beautiful young blond [ABthenctockfcwenng Amupfammngreetnernmhm o footbal || A coftee cup printed with [ A man is flying to the
woman talking on a phone. overthec.r!yofLa er garb rides a motorcycie, | 7 i9er I8 playing a cat. Sky background. || moon on his bicycle.

2

Ghmess Egions oy [ Oif painting. Lion. Sketch. Houses. Carmun £ ttgensplajnng Super-resolution: mid-lake pavilion

ing. Statue of Liberty.
B iZ: CogView # B+ iE A m oy B 1%

3AAI 4 2t X X X A X 5 35

k& : https://arxiv. org/pdf/2105. 13290. pdf
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Facebook it i D T-ATB{H A H DB BESS 1] UniT

8 X#EFacebook Hi#EX XX T-# &M UniT $#9~)8E(H 15 XIAFEE Transformer & 14 XH)
BEAAREY Transformer Encoder-Decoder X@#RIX A I i EL i -1 56 X-HEA DR IX
S R D A AR X DX T - DX DX DX DX 1 28 D DD D DR o 1 7

SRR DI R X -

image question hypothesis premise paragraph
What color is The woman This movie doesn't care
Inputs P The woman : HiF about cleverness, wit
\ the woman’s . . . is driving a
\ is swimming. or any other kind of

jacket? car. intelligent humor.

Tasks [ detection } [ VoA } (SNLI—VE W MNLI [ Qnu ]

persgn: 1,00
cannot be sentiment:
answered negative

answer: T
Outputs \ \ ] Lcontradlctlon]
\ red
,,,,, o
g 0.0 2

learned with a single Unified Transformer (UniT) across tasks

Biz: UniT AR A 9% 5 5] G R IBAn T 0915 5 — I

k. https://arxiv. org/pdf/2102.10772. pdf

detection
VOA SNLI-VE 55T-2
class & : 3 =
classifier classifier classifier
box heads

losses

task-specific

output heads
B decoder

task heads TR
- >+| Concatenate Feed
Forward
image encoder text encoder
O o

Add & Norm
Feed
Forward

Add & Norm

Multi-Head

Add & Norm
Feed
Forward

Add & Norm

Multi-Head
Cross Attention

Nex

Add & Norm

Multi-Head
Self Attention

Self Attention Self Attention
A

convnet text task-specific
backbone embedding query embedding

image input text input task index

Multi-Head

Biz: UniT A0 24

k. https://arxiv. org/pdf/2102.10772. pdf

3AAI 4z B 2R X X XA XU 55 36
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DD 5 A D % 5 DD DR 1] CPT
9 DX XUZ Bt 0T L DA X DR 43 8 A X 1e  S DX DX D P& 5 1) CPTARIXA DX ik 5t
DX SR DX 1 DX At s X1 DX e 47 [ T3 A7 292 Tk o -2 g 18 DX {1 4/ X D - e 2 i 2 SR

FUDCERS 1S R A= e+

Head
Vocabulary
_ﬁ*j A woman is [MASK] the horse

(a) Pre-training

4 label: positive
3 Head label: negative
==y — 4 Label Space
Gunr et i -" R R E ) o) o) (o) o) (o) 2

(b) Fine-tuning

red
blue
Vocabulary

o LY (D () ) o ) o)) )

——— Image Regions ——

Query Text Query Templ: _—

Query Text: (c) Cross-Modal Prompt Tuning (Our approach)
The horse watched by the woman

Bii: CPT B AR TFIELR

kB : https://arxiv. org/pdf/2109.11797. pdf

11 5% X i 48 DA DX 5 4 DX 0 DX S0 5t DX DX ey D 5 1 NUWARR X & X
11 X4 1 5 K] 45 4 DA D 438 4 DX AR A S XU R R XU 1) NUWA-HIS S 114X 3D
Transformer X4 D A1 18 X 7% 17 = 2 D v XU st = HXU XS 46 12 8 2R BT AR X

TRTED R DX B i 1) DX B - DX - T L e DX £ 7 DX L DX 2 X -

3AAI 4 2 e X X X A X 5 37
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Text-To-Image (T21)
—

A dog with
goggles
staring at
the camera.

o

Text-To-Video (T2V)
| —— |

A person is
preparing
some art.

Input Text

A light wind blew across
the country road.

Input Image Sketch

Input Video Sketch

3AAI

Sketch-To-Image (S21)
rr

Image Completion (121)
| e |

]

Vid:

Image Manipulation (T121)
L |

a horse is running on the grassland

eo Prediction (V2V) Video Manipulation (TV2V)

i

.

The car is reversing

BiE: JRER X H T HES

% B https://arxiv. org/pdf/2111.12417. pdf

-

-

-

1D-Encoder
- -
& = 2]
(2D-Encoder
{ //"!
% o
3D-Encoder
¢ ._.': _,/'!
=
e Ogls—

ut mage Parts - Output Remaining Parts Visual

- Completion,
Input Video Frames - ?u ut Future Frames Prediction,
* i Manipulation
3D-Decoder : .

e® > e

1 Visual

Generation

(o]

=

!ﬁu‘t Video

BiE: oMl eg kA

% B https://arxiv. org/pdf/2111.12417. pdf
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DG ol i 32 58 DX e DA AL DKTR A 36 10 DX e

CRALEEE X1 B AR DR SRR DS AT X 18 X X X R X #4132 -1 GShaard 18 Swiitch
Transformer #J#i4EEEMENX X X4 XX B Xt EE Xt Mixture of ExpertsfEMoEXENX
B DR X B D AT S X DA Xt Ex pert NetworkXHRX 82 X Dt R 58 1918 DX X XERE X e 58

| ¥y e R R X A R A S 1A X X B AR S+

. fMoE layer )
Glx), | [Gx)yy
\ 4

B 7E: MoE #9224y, K B# #1455 % (Sparse Gating Function) kEZHATHEWFT XM

%R : https://arxiv. org/pdf/1701.06538. pdf

[ S X i T ZeRO-Offload X kX

Bt DX IR AN SRS AR DXITR S PI S B AR BANA T AR XA XS 1 i S@ I et A e X 0 HER AR 440
XX Gt 4y t-h DXHRE S -Ho 2 XA 2 1 = @i University of California, MercedX]
P X TR BRI Ze RO-Of fload #5544 ek i [X] DX M e 8 X 8 DX 47 DX DX X 44 HE g% X 4

X7 XA RET X 10 ZH5T 114 32GB RAM #4 V100 GPU FEHEK X & X X k& Ze RO-offload

3AAI 4 e 2 e X DX XA DX 58 39
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TR 130 BRAEX# GPT-2[X# X %8 DGX-2 X{HXEEHEZeRO-offload XA X AH X/ 1EEE 700

BRIV RS G HEBR R AR 4.5 BHS IIRGX et

i B EBUHEMIZE(E i 1% FastMoE (DA

15388 MoE HE D& X XIS HERE KR X 48 H A 22 1E XI8F PyTorch [ 3@ i X D-HRUE L
XIBEE 2453 DIHRGE e R XU XUE X HSEE AR U FastMoE T DA R4 X X XX
162 DX DX DX DB SR AR 2 A D Mo S - HX & 4B fiF astMoE X1 47 ke
X-+FastMoE DA X6 X XIRE PyTorch A D147 RE SR 5:f I A X 7% e 16 X1 5 D e 1R 0% Ao X
EZAN XX XD R IR BRI B (7 X MOE 5 -HFastMoE ié 2! £ DB s X X o e X
R0 X e A DX 0 e 2 P BE XU B 2 X9 CUDA B AR X T AL 7= X3 GPU [XITR SR G 1A

@+

model = ...

from fmoe.megatron import fmoefy
model = fmoefy(model, num_experts=<number of experts per worker:)

train{model, ...)

B 7% : A8 FastMoE X4369 7 X,

kB : https://github. com/|aekov/fastmoe

3AAI 42 B 2 X DX XA DX 55 40



Al Frontiers Report X Bef7 7L

FastMoE 5 PyTorch izf7Hf 8] X EE

2913FF) -

LER) mPyTorch mFastMoE :_ :
900 | |
800 'y |
R 700 . I
™ 600 : A
T gop | o L)
'E ; s e L
@ 400 : o
W 300 151
200 . i i :
100 i |

0 - —— N 1 — __l | |

2 8 32 128 256
#i(EXPERT)& 7 MAREEA4 NVIDIA V100 SXM-2.
Bl FFN EH189 1024-4096-1024,
batch size % 4096

B 7% : FastMoE #=/Z & PyTorch 14 &% 69 %t Lk

F B : https://mp.weixin. qg. com/s/9Quf_sfxHlugj-91XKAxJg

ﬂorker 1 \ /;Vorkerz

Cross-worker
Communication

'\‘-“-

.---"'"'—'—-#

Cross-worker
Communication

mputx0 [ L T N Input x1 .:h:]

B % : FastMoE &3 3 H 4748 X

KB : https://mp.weixin. qq. com/s/9Quf_sfxHlugj—91XKAxJg
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e DR ZE(E i 7 BMInf (2 X#H
RIS 1 EEAESARR D VA R B e B W AR SR DA 1| PmE DX X s SR 1458 X BR D R R
IRPI 1 DAME e D49 DR IXI (SR A A T (A 7 52 5200 1 XU U IXIDU W X 3% BMInfHR

DX 7% 2 0o DX AR 16 DX DR BR At 1144 34 X X+

10BAREY fRAD R & (Tokens/s)

30
26
25
. i3 20
15 12
10 -
3
: o I
0 = -

1060 1080Ti 2080Ti V100 A100

mPyTorch mBMiInf

B Z: BMInf #=J2 & PyTorch % &% 69 %} kb

k& : https://github. com/OpenBMB/BMInf

[E RN FEMZEBEX T PTD-P T 7

10 X9 IE 2 18 X e 1 ZE {5 X T- 3 PTD-P#FInter-node Pipeline Parallelism, Intra-node
Tensor Parallelism, and Data Parallelism X8 DXG f i #7475 X 422 X 2 W4 K4 DX K 4 DA A8
Pipeline Mg AN X fgr 2554 e MEE AR 5 149 DARHBEIX 7 109 XIBE-HS M TR GE iR 16X 2E 3072

%8 GPU #E#EX 502P #yi@XIeEREEH X GPT X st | XIAERXEXIEN GPU X fifE
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52037 XX+ X1 B8 X 48 [E 518 X e M 3 3000 AJ%¢ GPU BEIRIXITS 5300 BRAH XI5

XITREN SR EESS 1| Megatron-Turing+

IRE ARG

:ﬂ“:'::;e‘:; Aﬁ:ntion Hidden | Number | Tensor model- |Pipeline model- | Number | Batch t:g;:'gs:,’s Pmﬂg&ff ::;r':;:g
(billion) ads size | oflayers | parallel size parallel size | of GPUs | size per GPU peak FLOP/s | petaFLOP/s
17 24 2304 24 1 1 32 512 137 44% 44
3.6 32 3072 30 2 i 64 512 138 44% 8.8
75 32 4096 36 4 1 128 512 142 16% 182
18.4 48 6144 40 8 1 256 | 1024 135 43% 34.6
39.1 64 8192 18 8 2 512 | 1536 138 14% 708
76.1 80 | 10240 | 60 8 4 1024 | 1792 140 45% 143.8
1456 96 12288 | 80 8 8 1536 | 2304 148 47% 227.1
310.1 128 | 16384 | 96 8 16 1920 | 2160 155 50% 297.4
520.6 128 | 20480 | 105 8 35 2520 | 2520 163 52% 4102
1008.0 160 25600 128 8 64 3072 3072 163 52% 502.0

FHEDAST 1R 4 1 i 2 D p2 U D 1R X

148 DX T8 ek DX DX DX e it D O] B XA 57 TR DX 1 DX DX <7 R D e DX DA DX 572
X1- 1 i 5 4 DX R M DX A it 1) P9 B DX B R D47 D 5 1) XA DX P44 DX SRR R
DX B g e DX 2 DU AL A DR B 125545 07 DX DX R DX AT DX R B3 48 PR - RS BR D AR DX 441X

TR DX 488 4yt D L 4 22 o) <) 4 i 2R D S DX DSR4 X LI DA DA P DXL 1] 462 D X 2R

Bz : 5K A PTD-P B I 254k A B ik 2] 6 S BAAL A b ik K -F

BRI (7 4 X5+

3AAI

(#4%: teraFIOP/s per GPU; petaFLOP/s)

R : https://arxiv. org/pdf/2104. 04473. pdf

i R e 2 DX X X R DX 3 43
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XXX T-ATE ARG | MUM

5 XIIRXNXEE 2021 10 NXifEzEms A B AR #iMultitask Unified Model#iM UMK
PUZREXFL-AMUM Gt I XA 75 45f 5208 1R 571 X 2 DA Aef X DX S DX B DX e A e
DG AL AT 2 A7 6 DX R0 e e /S0 ot DX 0] DX e ey (X s 2 7% 2ol DB i 2 O B 2

fili AR A (s e XA -

B
H
=

TN

Bundok Fuji

[ — |
B E: MUM LAY A a5 ARIE B P 4R 15 AN £ A0 07 Sk 69 1 TUAS & P 48 & o 3 3 69 9k 47 5wk

DoUTd

& : https://blog. google/products/search/introducing—mum/

DX B D B X T8 XU D B 2R 5 1] CPM

6 DX B D450 A A 2 B e i DX A it 2 D XU DX 1 149 A0 782 7 SRR 1 CPMIAR
IX] ot 85X DX 752 49 D3 19 DX XA D% 8 DX - A 947 - DX D4 -1 D DX X R )
XX A X X T e SR s F XU 1 X g e R P X AE X e 2 I (28 49 CPM-2
Gt 1R 3 SR XIEI X110 BUAHNEEXIST 14110 BUAHMEEXIST X 1980 X MoE

S+

3AAI 4 e 2 e X X X AR X 5 44
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| cceMm c? Sogou-Log WMT20 Math23K  LCSTS | LCQMC AdGen | CUGE

Acc Acc MRR/NDCG BLEU Acc Rouge-L Acc BLEU/Distinct | Score
mT5-small 87.7(10(}) 41.5(100) 29‘2}{29.2(100) 9.1 (100) ]8.4(100) 33‘](1()(]) 82.1(10(}) 10.21"32.3(100) 100
mTS-largc 89.9(]02} 56.3(]35} 32.2{31.](103) 11.1(122} 34.3(155) 34.4(").1) 85.0(]04) 10.0}'35.5(1(}4) 126
mT5-XXL | 90.6(103) 86.4(208) 36.9/3490123) 240164y 61.6(3as) 348105 | 88.3(108) 9.8/68.7;154) | 190
CPM-2 91.6(104) B86.0(207) 36.3/35.5(128) 262028 694(srr) 3590108 | 89.2(100) 10.6/70.2(141) | 198

BiE: CPMARAIE T 544 P Gy LAt & 2L

R : https://arxiv. org/pdf/2106.10715. pdf

b FA--DAE D A D T X D3 SRS 1] ProteinlM

8 DX A 43 48 DX DX X DX DX A DX 122 DX R e e DX D e X - DX X7 DX 5 1] ProteinLMAR
XXX A 2 BRfeE 30 BRAHDIR SIS 1R |22 XX f A A - HX B a2
Itz S TEA-DX DA DX i) 5t T fE e X 22 DX T DX R B DREN 1| TAPERS3800 BAH X%

ProteinL.M 24D (11 AR 1R % D D e D D] 12 D D DA DX A TR BR A et 1 SR IBE ]

XIF4 39%-+
Task Metric TAPE = ProteinLM (200M)  ProteinLM (3B)
contact prediction P@L/5 0.36 0.52 0.75
remote homology Top 1 Accuracy 0.21 0.26 0.30
secondary structure ~ Accuracy (3-class) 0.73 0.75 0.79
fluorescence Spearman's rho 0.68 0.68 0.68
stability Spearman's rho 0.73 0.77 0.79

B iZ: ProteinlM 42 A A& T 354E 44 69 M A & A0

k% : https://github. com/BAAI-WuDao/ProteinLM
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DX DX R4 D TR BE DX 5 1149 EVA 15339 (X AR
8 DX DX 1% DX MR (DX DX U DX T e sl i DX R it SRR X 1 P XX R X 53 X B EVA-HIE
DXIAR s 28 BRAHXIYBHIfE 14 BRISEHINER) WDCDialogue XI3FaRNX-HX X XEEVA X 72X

55 S X014 SR DX e D A v/~ DU 2 DX e 2 2 s DX B 4 DX 1R -

(Select Chatbot) The weather is really nice today. . ®
EEENEA ghall we go out to play ball?) SERURAM, HETHR Y
CDIAL-GPT ] iz EaertEm (I want it! Unfortunately I don't have time.)
CPM = e m—
v EVA HIHR:
BOT1 (Why are you so busy?) {REAXANLE .
BOT2 . at
BOT3 BExE Ly, . . (Because I have to work!)
BOT4 -~ e
i &% | R
BOTS il =
(SELECT : Sensibleness Specificity)
(Clear) (Send)
Bz : EVA X £ A6 |
% B : https://arxiv. org/pdf/2108. 01547. pdf
XD s

XD S 1) DG R DX 5y Bt 1 PR D i

678 X 53 DX e % 3 A D A £ DX A D328 i e Xty 2 ¢ ek 18 G B 22 3 DX DX T 1 L HRR
bt R DX DX oot i DX D - DX A 22 P R DR B AR R D E XU AT AT S@ A 1 4B ki I

X R DA% DX D P X1 D0 48 D4 DX 584X X DX +H45 3 DI - - Explainable Artificial

3AAI 4 2 e X DX X A X 5 46
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Intelligence (XAI): Concepts, Taxonomies, Opportunities and Challenges toward
Responsible AT -~ [X| DX MREE 1637 X35 Fi A CE M DX %ei 55 0 D<) 47 Bt X DX X - 149 X (X35
#aTransparency in Machine Learning Models X4k X474 X [X| #5544 [X] [X PR #& X X X 4% 35

SEEAG S D6 vk (e ik DX DX X X+

T y Ty y I y
zy M, (— 3 M, — Ty M, |-
T3 ? T3 ? T3 ?

(=] o o
If g(fa(z1), fo(z2)) > 5 If 2 > 180 theny =1 95% of the positive training samples
theny=1,elsey=10 Else if z; +z3 > 150 theny =1 have z2 > 180 — Rule 1
falz) =1/22, fr(xs) =logza Else y =0 90% of the positive training samples
g(f.9)=1/(f+g) 1: weight, x2: height, z3: age have z1 + x5 > 150 — Rule 2

(a) (b) (c)
Biz: TR EZWIESFI)ENE

R : https://arxiv. org/pdf/1910. 10045. pdf

5 X X DX I e 1) 79 B X482 377 X 35 # Post-hoc Explanability Techniques for Machine
Learning Models[XI #5355 < DA R D50 1 488 D67 XD X5 X285 e DX S -t I

R DD D BE AR D D5 3R -

3AAI 4z B 2R e X X XA DX 5 47
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xiiE
g 5
Model Black-box Feature
simplification model relevance {
e AT @ v [ —=> [IIL
‘
T = (@ &™)
T N x;: input instance

f& %{? "Explanatory examples
o ’:’Q for the model:”
Q?;xe {SO -XAFrYA
«&{Q /}P
s ~
X M Yi
-

% 7 o

Biz: MEFIRBGEGET BT &K

R : https://arxiv. org/pdf/1910. 10045. pdf

Hinton [X] T4 DX XS 88 i i D D 7 - F8 5 DX DR ) DX

47 22 X0 D L 43 4655 (X A, D47 52 48 A (X1 5 D) A2 o DA DX 4 DX K DX DX 40 B M D<) 7
5 IR 2 KR =5 X ERL Geoffery Hinton X % REZAEME X 9 X HE XIXIGLOM 1%
XEEX BN E# TransformerHENXZEHNeural Field X-Hpe7z XX AHEEHT | #8EE X
A X0 DR d 2 T DX X e R S 7 [X) X s Bk DX e 478 DX X X S DX R e AU DX (X0 7=
S 19 X DX R e % i X 2 5 2 4 DX DX A X 5 DX 8 GLOME IR X DX 46 2 A DX 46 DX DX 6

Transformer jifi || #X AR E X EE BHAAEFEH X XX+

3AAI 4 B 2 X DX XA DX 5 48
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— =] level L+1 [—>] level L+1 |—»{ level L+1 [~ —
N ~
\

N
AN \
N :
\ A Y
~ A
LN Y
b1
— —>| level L |—>I level L I—»I level L ->
A Y
N
N
Y
N
N Y
level L-1 [—] level L-1 |—»] level L-1 |- —
location x location x location x .
frame 1 frame 2 frame 3 t|me 9

Bii: fEAAmLAREY = E GLOM ZM b M L5 T, WTH L, Rl—EZHGREXZ

R : https://arxiv. org/pdf/2102.12627. pdf

ASEINXIXIIH+-Facebook il T DIGEDUIXIST 167X S R

XIX#ETransformer [R5 DX DX D 8 DX #4748 DX DX DX e e 8 < i gt A L AR5 PRl I

25 X 9 5= XX X W Transformer # Post-hoc 77X %6 i DX 2 X DX X 33 X ik X 35 B3

DX X DX s A S A XU DR A8 Facebook #7145 A DA T4 RE R 1R D BIER Transformer XIG& 5T
1] 55 i 8 4 i i D W D42 X< X0 DX 3R DX 440 44 ik 23 A e A 2 515 X DX R X - DX X X

PP HE B AT E X Transformer (X148 DX T RGN (XIS DA BELE @ GE HRARH

0 D X -0 X3 X e i D3 DB AR - 0 AR R P X X XX XX

https://arxiv.org/pdf/2103.15679.pdf+
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HE DA D s e e A DX DX e DR DX 57 5 X e D e s Rk [

551 e D)t X e e 4 X D) - S e 2 ) DX 25 e 2 S 28 14 (X e 7 5 5 D 33 ] DX-H-f e D
XD DX 5 47 B 2 1 M 2R R L. DX B B 7 R 52 1R A0 7 DXl X gt D e 4 (X D s 7

i+

(IR0 DA X DA DX X5 i DX T X X & A ) DRNet

DX DXt DX e X0 D DX 48 X DX P2 475 i e DX 44 4 MU AL DX 4% 12 2 B AR R XL X 3 X
X DX X X 5% (Xt X0 DX (X 848 DX X X DX SR 78 40 B A AR T %1 5 2 St kol DX )~ i
XI5 e D X X AR e s CNIN XX R 3 X DX XY~ g B 24 DX iRl = 5 A A X
[X1 X1 X 52 247 X X X X X 852 k)10 X047 25 1 X4 X1 X1 A =-4 [X1 X1A [X) XPA [X[X) 4 45 4 X
ToRESR G 14978 XHX DRNet#Dynamic Resolution Network DXl fig D 28X X 43 X 1%
P DX X DX DX e L ke X DX =2 3440 DX DX DX o X 5 206 DX e 2 X X DX 547 7 X X i (XU X
Za A6 D 7E D47 DX 08 e SR DX X X o g X0 5 1 D 6 D e S e — DA DA e DX R X X
XUt DX 2 X PR A e DX s DX /L DX e 259 DX DX X 4 4 DA DR INet £z (X o X4 B B2 X 7o
Pref D X e X 1R a1 i XU X DX 52 DX X DR-ResNet-50 2 1R X 2 DA XA
XX ZE XX 5 34% 7@K %% ResNet-50 # ImageNet FEN G 1.4 AsR XX XA

X% 10%iE+

3AAI 4z B 2R X DX XA XU %8 50
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Resolution Predictor Image Classifier

- . . o
-2

U em N §
Gumbel
Noise
| - | [

P £: DRNet #9424y

SAUOD
E
v
dvo aandepy
24

k. https://arxiv. org/pdf/2106.02898. pdf

Model « | Params | FLOPs | |[FLOPs | Acc@1 | Acc@5
ResNet-50-baseline - | 256M | 41G - 76.1% | 92.9%
DR-ResNet-50 - | 305M | 37G 10% 77.5% | 93.5%
DR-ResNet-50 20 | 305M | 23G 449 75.3% | 92.2%
DR-ResNet-50 25 [ 305M | 27G 34% 76.2% | 92.8%
DR-ResNet-50 30 | 305M | 32G 22% 77.0% | 93.2%
DR-ResNet-50 35 1 305M | 3.7G 10% 77.4% | 93.5%
ResNet-101-baseline | - | 45M | 7.8G - 77.4% | 93.5%
DR-ResNet-101 - | 494M | 70G 10% 79.0% | 94.3%

B 7% : ResNet—50 #= ResNet-101 /& ImageNet—1K # 3B & L &4 A8 & 3L VA B 5 DRNet 49 3T Lt

* k. https://arxiv. org/pdf/2106.02898. pdf

e F DX B A X T fefr A DX s D X XU X) AdaFocus

10 XA o e el e e DX 45 48 X 18 X432 DX PR B A DX T S i v~ &2 X X AdaFocus++
I B0 e g e R A A X0 D) 478 D e D 4 X D) DX DX Wt 7 D) P 8 2 4 X4 DX s SR DXL DX e ik 725
SREHIX DX i 11 X S 57 DX DX 4 T TS £ SR £ DX 47 s e D) 5= it 8 X DX VR I~ B R A i@ g
#5343 Sth-Sth V24-ActivityNet MXRLIEZHIE) X X F g fEIEAdaFocus X [XEXKX

3AAI 4 2 X DX X A X 5 51



Al Frontiers Report X Bef7 7L

W R D R ARG BE R XU FE 2-3 IR GE itk DA - W D - W XA D e gty SR D4 1

X1 DX gt e . 7 i 5= DX 5= DX D44 DX D R P 5 1) DU D 17459 44 DX e+

(a) Input Video (label: diving)

(c) AdaFocus (ours)

(d) AdaFocus+

E7x: AdaFocus 53LA 7 ka9t tb
https://openaccess. thecvf. com/content/10CV2021/papers/Wang_Adaptive Focus for Efficient_

Video Recognition_ICCV_2021 paper. pdf

3AAI 4 2t e X DX XA X 5 52
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Global CNN

——— - —

ocal CNN fL

Forward

|
|
| -
| Identity

2 Prediction
’ Dt

Updating
Hidden
State

U

Recurrent
Networks

©

Concatenation

Video Frame V¢ 4 |

B % : AdaFocus % 4 #) 1 & B
https://openaccess. thecvf. com/content/10CV2021/papers/Wang_Adaptive Focus for Efficient_

Video Recognition_ICCV_2021 paper. pdf

IE| 7 X i X 5 46446 X T R-Drop

10 DXARIE 7 X i 450 4 X B4 X T2 % R-Drop S 74k X B REL Dropout #3XI 5 X

X 18 DX DX e 1 R X 4 3R - HX e XU XU 2825 X 155 Dropout SiegsFIWeSs X T2~ %X

1 KL-XIX#ER-Drop XA XHARDNFAIWE S 1) 5RO DX 44 7= w5 X Xt s -
R-Drop & X X & ViT+ RoBERTa-large+ BART X 4f 1] # [ % [X 15 4% 14 /# Vanilla
Transformer BANXEE WMT14 [X] 73 158 (14 [X] e X IR DX F e e DX AT e DX TR ik S TR X

S+

3AAI 4 2t e X X X AR X 5 53
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Dier, (Py1P2) Dy (P1]1P2)
P, (y|x) €2 P, (y|x) P(ylx) e R0Ix)

[ O O units {:} dropped units]\/

X

X

B 7z: R-Drop #9232

R : https://arxiv. org/pdf/2106. 14448. pdf

XXt g DX A B (LR X TAG

ATEEAT ARG DX ) e S0t 1) DX 12 R 5 1 7 MU 3 =47 (X 07 282 X 5 5 A e DX /7 257 X -1 Sl
TR T o 1) 2 DX e il A T B A DX £ DX g XU 3t 1) 259 DX 2 DX R B 40 W DX 4 BB A B
PIXIXIXIFE-E X9 S i DX e i X s DX e P B R X REZA D e i 310 AR IXIX
P X T 80 TAGHH Task Affinity GroupingsX47/7 BRI X #RXI197E X ) X2 RE X
DA DX DX s e 47 M 482 D) DX 44 e DX s s DX 5 B 110X 4 4 DX DX DX 2 8 T B A P
DX DX 5% 45 8 £ HEL DX R e X0 7 DX e DX e 18 DX DX s B DX B2 109044 T2 X 4 g L 72 X [X)

X B ™ BRI X) 11.6 B+

3AAI 4 e 2 e X X XA X 5 54
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I: Train All Tasks In II: Compute II: Network IV: Train Networks for Each
One Multi-Task Network Inter-Task Affinities Selection Group of Tasks
Segmentation Keypoints Segmentation Keypoints

k7 4 4

A
2] Num\aIsT Depth -

Select Networks
That Maximize
Inter-Task Affinity

Edge

BiZ: TAG 7 k6 iRA2

kB : https://arxiv. org/pdf/2109. 04617. pdf

B TR X

Prompt Tuning XRIFHEXEE S 182 135X D0

2018 M X Bt FR XS PR BEXEIXENX T5-GPT-3-4-X XX #EX & 1| XE NLP BkX

BIE D) DX i D A 49 8 D i DX R S TR DX 1 X e DX 8 D D 447 B 1 X1 3 D X e 22 R (X1 40

L7 SR ) [ 72 22 0 4 126 i DX D - R B e L D BR AR . 1149 DRI -IX

{25 D D a7 % XU Prompt Tuning DI i D D k25 DX 7% DX DX D44 45 48 24 i+

Prompt Tuning XIFEELEF DG 1IR3 GENE R SRR E X IR S 1 A7 S

1 D e 3 [ e Ay e B4 D47 16 8 X1 (X i DX 7.4 DA DXE X X AE X -

3AAI 4 2t X X X A X 5 55
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o Ty
i Pre-trained I !
Model Tuning Model y Prompt Tuning
| (11B params) :
ai i D Mixed-task
Task A —22- | TaskAModel | | Batch
Batch (11B params) i AT &
. - " “E el | Pre-trained
Bl | A | —_—  Model
Task B .| TaskBModel | 1 o AL
Batch (11B params) | L e et
o < | Task Prompts
= I (20K params each)
Task C I
Batch I
1
B x: BA A4 Prompt Tuning 49 X )
kB : https://arxiv. org/pdf/2104. 08691
Paradigm Engineering Task Relation
. c&]s TADG
; ; eatures LM
. Fully § ed Learnin 7 g
?Nﬂn-Nyem;:wmk) £ (e.g. word identity, part-of-speech, d
sentence length)
[Jgen
CLS TAG
b. Fully Supervised Learnin; iy 8w @
- y & (e.g. convolutional, recurrent, a
(Neurul Network) self-attentional)
[Jeen
CLS "~ "TAG
Objective Ev LM E
¢. Pre-train, Fine-tune (e.g. masked language modeling, R
next sentence prediction) |
~-[-1GEN
cLs~ TAG
d. Pre-train, Prompt, Predict Prompt (e.g. cloze, prefix) o —|
T

=

Biz: NLP A RARBA I O AL X TR, AT 20 HS) GEMHZERL) . 228 EF (FaR
) . IR, VAR Pre—train, Prompt, Predict

kB : https://arxiv. org/pdf/2107. 13586. pdf

3AAI 4 2t X DX X A X 5 56
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X% Fine-tune XfPrompt Tuning 45 EDSH 1| A2 Sk {051 X DX 5 X X
DX X447 AL 68 XU A = X0 s NP 5t IXI X A X0 Zeero-shiot (XXt X X X 9
15 DX X X X X 44 X e s X054 XX Prompt 1 Few-shot [Xigga#5 X e X 1K (%
XI5z e 7 DX 5 MUK Prom pt Tuning & XA X X #7554 Feature Engineering
B R R X X B % EX P Prompts XAXIKIA X # IR &5 X KRN X

YaF B BBENXIER Prompt-learning #X X X 3% OpenProm pt4 XX [XI XBR X #1F ms--

Left-to-
Right LM GPT [139]; GPT-2 [140]; GPT-3 [16]
‘;’,";;g;";;‘ Masked LM BERT [32]; RoBERTx [105]
UniLM1 [35]; UniLM2 [6]
Encoder- ‘ ”
TS [141]; MASS [162]; BART [94]
Prompt En- i -
gineoring 4 L Shape Cloze LAMA [133]; TemplateNER [29]
Prefix-Tuning [96];
e PromptTuning [91]

Human Effort - Hand-crafted | — LAMA [133]; GPT-3 [16]
Discrete AdvTrigger [177]; AutoPrompt [159]
- Prefix-Tuning [96];
e g PromptTuning [91]
[ Token | LAMA [133]; WARP [55]
[ i A En- | =
"’;;';‘ulzs"i‘g i R ;5 Shape Span |- PET-GLUE [154]; X-FACTR [66]
Sentence }—  GPT-3 [16]; Prefix-Tuning [96]

Human Effort F{ Hand-crafted |— PET-TC [153); PET-GLUE [154]
Automated J-I::\’ Discrete  }—  AutoPrompt [159]; LM-BFF [46]

{ Continuous |— WARP [55]
Prompt | LPAQA [68]; PET-
Ensemble TC [153]; BARTScore [193]
Prompt GPT-3 [16]; KATE [100];
Augmentation LM-BFF [44]
Multi-Prompt Prompt

[ Learning §6 Composition | B!

i TemplateNER [29]
CDm]}ﬂSlLlDﬂ
Prompt ;
Shal‘h’ll,g Example Fig. 5
J Promptless \'_‘ :
| Fine-tuning BERT [32); RoBERTa [105]
[ Tuning-free ] .
I Prompting GPT-3 [16]; BARTScore [193]
i kel B
Prompt-based | (—p J Fixed-LM
U Trining | [PRSS LL Prompt |~ Prefix-Tuning [961; WARP [55]
| Strategies §7 | | | P g | ! it
[Fixed-prompt| ,
[ LM Tuning T5 [141]; PET-TC [154]
[ Prompt+LM | ) .
7| Tuning P-Tuning [103]; PTR [56]
| Sample Size T: shot GPT-3 [16]; PET-TC [153]
" Fulldam —  PTR [6]; AdaPrompt [21]

E7E: Prompt Tuning 4389 7 % — %

%R : https://arxiv. org/pdf/2107. 13586. pdf
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PromptModel

Verbalizer
1‘ logits for words
PLMs
4  input for PLMs

TemplateEmbeddings
T

PromptDataset

wrapped

PromptTokenizer
example

+«——— Template

Tokenizer

-
example

Dataset

wrapped
example

-+ Prompt
Trainer

IRE ARG

]

Wrapper Class: These classes aim to
make prompt-learning align with
PyTorch pipeline, and users do not need
to modify them.

]

PLM-related Class: These classes
support the calling and management of
various PLMs.

]

Prompt-related Class: These classes are
unique modules for prompt-learning,
and they can be implemented by users.

]

Dataset-related Class: These classes
support the utilities for datasets across
different NLP tasks.

B 7f: OpenPrompt L E & ZH#E

%% : https://github. com/thun|p/OpenPrompt

i B -DXUEXIE B X T Pre-trained Prompt Tuning XX

9 DX DX 12 DX it DX X ol DX 5 A (X) T B RU Pre-trained Prompt Tuning#&PPT(X

Pt X $ X XX Prompt Tuning ZEMkE X B (L AEFI I X ERS Fine-tune HEHRIYE

Z- it X eSS (M i sentence-pair+-multiple-choice-single-text[X] X B HE1~ RE #7 5

{HEEAENE 5K Soft Prompt--TE SRR MK TS5+mTS 18 CPM-2 SEH#ST kR 7E

HEEEAI# Prompt Tuning XX 8GN X XEPPT &K1 X B AE A 35X 55

P et

3AAI
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Pre-Training (Unlabeled Data) : Next Sentence Prediction

1[ P I ...Iron Man sacrificed himself. I <X> I The Avengers finally wins... ]

¢
'
'
’

Prompt Tuning (Labeled Data) : Yes / No Question Answering

I Can you drive in Canada? l <X> I Drivers in Canada register the vehicle. ]

1\
i‘[ i
N

I\ Prompt Tuning (Labeled Data) : Natural Language Inference
\ P I visited Iraqi, including Fallujah. I <X> I Fallujah is a Iraqi city. ]
\
\ Prompt Tuning (Labeled Data) : Sentence Similarity
P | say | became very uneasy. [ <X> l She was very uneasy last night. J
BE: PPT &L Keg 7k
%R : https://arxiv. org/pdf/2109.04332. pdf
English Tasks
SST-2 SST-5 RACE-m RACE-h | BoolQ RTE CB
Mugdel Method Acc. Acc. Acc. Acc. Acc. Acc. F1
T5-Small - 72831 31.1p.4 26.40.6 26.30.5 59.20.6 54.01.7 T0.146
FT TS—BESB - 74.52_7 28.81_3 27.20,5 26.70.2 61.92,1_ 56.12,3 70.42_5
(l IB) TS—LﬂIgB = 89.12.2 42.412 48.21,5 43.21‘7 74.6[],9 64414 82.32‘2
T5-XL - 89.63.2 38.45.1 55.02.5 50.92.6 T7.22.1 62.36.8 81.9q.0
T5-XXL - 9.4dps 40.62.0 62.93.0 54.83.0 80.82.4 64.12.0 86.55.3
Vanilla PT 70.515.5 32383 34.75.2 31.6a.5 61.05.3 53.53.5  50.T41
H)'bl'ld PT 87.65.5 40.92 7 53.58.2 44.25.4 79.81.5 56.82.6 66.57.2
PT TS-XXL LM Adaption | 77.67.5 36.23.6 27.30.2 26.50.4 62.00.3 55.31.0 61.2; 7
(410K) = S
PPT 93.50.2 50.2¢.7 60.01.2 53.00.4 66.435.7 58.91 6 71.26.2
Hybrid PPT 93.80.1 50.10.5 62.50.9 52207 | 82.01.0 59832 T73.270
Unified PPT | 94.40.2 46.013 58.00.9 49.9:.3 76.02.7  65.82.1  82.25.4
Chinese Tasks
ChnSent Amazon | CCPM c? LCOQMC CMNLI OCNLI
Wil Method Acc. Acc. Acc. Acc. Acc. Acc. Acc.
mT5-Small - 76.126 29919 31912 29.60.5 52425 36.50.2 34.9:3
mT5-Base - T8.20.6 36.40.9 40.46.5 29446 50.9,.0 36.30.5 356.40.6
FT mT5-Large - 79.1os 31014 46.04.0 29.90.5 52.106  35.81.2  35.21.
(11B) mT5-XL - 82.726 35.51.7 68.35.1 29.712 52.92.4 36.81.6 35.60.5
mT5-XXL - 83.51_5 42.10_3 79.71,]_ 37.23_3 53.1 1.0 39.00,4 37.41_2
CPM-2 - 86.11.5 42.52.9 81.816 38437 58.81.8 40.71.0 38.515
Vanilla PT 62.13.1 30.343 31.09.7 28.2p.4 51.53.4 35405 37.00.5
Hybrid PT 79.240 39.138 46.615.0 29.20.5 54.62.3 37.10.6 37.81.4
PT CPM-2 LM Adaption | 74.352  35.224 | 33.T12s 30215 51429 35.1p.3  38.01.1
(410K) =
Hybrid PPT 89.50.3 48.82.0 83.90.5 46.00.5 67.30.0 41.30.8 38.70.6
Unified PPT | 90.70.2 44.611 83.40.0 50.20.6 55.00.4 40.60.4 41.51.5

3AAI

EE: PPT A8tk iAA= 3 4 Prompt Tuning 7 ik 89 AE 2Ttk

k. https://arxiv. org/pdf/2109. 04332. pdf
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XX Fi sttt X T a5 B E R M X Instruction Tuning
10 X#EXIX Quoc V. Le XK X T-#BER# (M Instruction Tuninghas 5 EEXY & 1] HEX1HE
DX 75 XX NLP B (ke SR O 15z 222 e B RDX) DX DX 5 D5 1 XTI XX DX 5 1 X i 2 A

T XA St Wi X1 DX 280 DX e s DX 1 #4025 DX XU

Finetune on many tasks (“instruction-tuning”)
(7 ; N

¢ | E ‘.I e _

Here is a goal: Get a cool sleep on Translate this sentence to |I__1f8l'8nce on unseen task type
summer days. Spanish: i 1 t (Natural | Inf ) ‘-I
How would you accomplish this goal? || The new office building |

| Premise: At my age you will probably

OPTIONS: | wae bulkinlass thanitrnes have learnt one lesson.

-Keep stack of pillow cases in fridge.] | months. S ;

7 e T por e e Hypothesis: It's not certain how many
-Keep stack of pillow cases in oven. | Target lessons you'll learn by your thirties.
Target El nuevo edificio de oficinas I Does the premise entail the hypothesis?
keep stack of pillow cases in fridge se construyd en tres meses. OPTIONS:

- . z = . [-yes ) [-itis not possible to tell | [-no |
[ Sentiment analysis tasks | m

Coreference resolution tasks | ; .
=4 Itis not possible to tell |

B %: Instruction Tuning &9 EAKFAZ

%R : https://arxiv. org/pdf/2109.01652. pdf

(1 i Sentiment | Paraphrase ) (Closed-book 0A) [ Structtotext [ Translation
(7 datasets) (4 datasets) (4 datasets) (4 datasets) (3 datasets) (4 datasets) (8 datasets)
(anLi(R1-R3))(_ RTE )| [(__CoPA ){|(__IMDB )| MRPC )| |(ARC (sasyichal)) | | (CommonGen) | | (Paracraw EniE )
( CB ) sNL )| |(HellaSwag ) || ( Sent140 ) ( aar  J||C NQ || DART || (Pamcrawi Enes)
(. mnu JC wha I C Piea )1 ssT2 )| _paws )||(C_TeA || (CE2ENLG ) || (Percrawi EnR)

(storyCloze) || Yep  )||( _sTs-B ) (" WEBNLG )| | (wmT-16 ENICS )
( Read. comp. wf| | Coreference Misc, Summarization 0
(5 datasets) commonsense (3 datasets) (7 datasets) (11 datasets)

(__AESLC ) ( Multi-News SamSum )
(AG News ) ( Newsroom ) (Wi Lngwa x)
(_CNN-DM_) (opintts otee) (__XSum ) | | (wiT-16 ENTR)
(_Gigaword )( Opin-Abs: Movie ) \_

BoolQ )( OBQA )|| (@datasets) DPR

( DROP )(sQuAD)| | ( CosmosQA ) | | (Winogrande )

(_RecorD )] |(_ wsca73 )

(Fie ion (NLG) )

-

BE: 454 A0 TP R R A9 28 5 VA B SR BT 03 g AR 4 KA

%R : https://arxiv. org/pdf/2109.01652. pdf
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Premise

Russian cosmonaut Valery Polyakov
set the record for the longest
continuous amount of time spent in
space, a staggering 438 days,
between 1994 and 1995.

Hypothesis

Russians hold the record for the
longest stay in space.

Target Options:
Entailment - yes
Not entailment g

<premise>

Based on the paragraph
above, can we conclude that

<hypothesis>?
<options>
kop ions )
-
Cpremise:-

Can we infer the following?
<hypothesis>

Qtoplionsa'

Biz: HRCIE R A E AR RAL

IRE ARG

Read the following and
determine if the hypothesis can
be inferred from the premise:

Premise: <premise>

Hypothesis: <hypothesis>
<options>

Template 4, ...
e

%R : https://arxiv. org/pdf/2109.01652. pdf

(A) Pretrain—finetune (BERT, T5)
33

Pretrained Finetune on > Inference
| LM I ’ task A on task A

* Typically requires many
task-specific examples
» One specialized model

. for each task

=y

Pretrained |
LM

(B) Prompting (GPT-3)
=

Pretrained
LM

Improve performance
via few-shot prompting
or prompt engineering

(C) Instruction tuning (FLAN)

Rd : on task A
Model learns to perform Inference on
many tasks via natural unseen task

language instructions

~

Inference

* ontask A

Biz: A MIAATIG-A. Prompt % 7 k69 X Al

* k. https://arxiv. org/pdf/2109.01652. pdf

IE X 7K T 32 48 5 A 45 e 42 PE &8 8 I X Finetuned LAnguage Netf#FLANX##7 58X

5F 1 9RHEE Transformer XEEAESS 1370 BRAH N5 e & 5 XIRFLAN 2 25 SmX

B AEEE X GPT-3 #y3 X XUMAHXI R B S (L BRI o P XU 1 2 DX A A

GPT-3 fymig XX+

3AAI

e R 2R DA X XA X 61
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' GPT-3 175B zero shot . GPT-3 175B few-shot . FLAN 137B zero-shot

Performance
on unseen

task types

MNatural language inference  Reading Comprehension Closed-Book QA
Biz: FLAN AR fe GPT-3 2 — 3R A, D AES P AL 1L

kB : https://arxiv. org/pdf/2109.01652. pdf

X{EXIH M T Prompt K#EX X IPT

10 IR 12 XK X 44X iR e X 456 A 152 48 Prompt #9 XIS RN AN SEXI B H1 X1k
Xy Prompt EHENXEE A5 1EEXI A X #EEME X X Prompt Tuning (PT)# XM # X
XXX BN T # 8/ Intrinsic Prompt Tuning (IPT)#IXNX#ENX i NLP B {fi#
e DX X i XU R 2 52 A DX e W 4 DX DX TR DX Xt e 22 A 1% 120 28 NLP B (A XA X XX (R X
1742 [X) g FEL S5 e 0 DX 47 1 17 1L 2 DX SR R T VR B S 5 IAF AR A0 DX 7= DX B R AR TR X X

FeAa B R TK X R ARk 879018 65% Prompt Tuning #IHIXIMEMY X 18 FeRX XIvk

PLM positive PLM positive PLM positive PLM positive

(a) Fine-tuning (b) Prompt Tuning (c) IPT: Multi-task Subspace Finding  (d) IPT: Intrinsic Subspace Tuning

BiE: IPT S ATAE R 89D iR AL

%R : https://arxiv. org/pdf/2110.07867. pdf
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(a) random (EF]) (b) random (EF])

150% el 100% o)
™ - O3 mmm d=5 mmm 0<10  mem d=50 di=100 @
o Q
S 125% e

®

@ » -\vfﬁxg-;, <
E 100% R S
£ 2
@ i
a o
@ @
2 2
= k]
Q Q
o x

Tirain(MSF) Trest(MSF) TERE(IST) 7807 (1ST)  Teest(1ST) Terain(MSF) Teest(MSF) THEIF(ST) 707 (1ST) Trest(IST)

(c) non —cls (EFT) (d) cIs (EFD)
125% —
-

@ @ DR it
€ 100% - 2 P
© 0 < 100%
E £
E E
S 7% 2 %
@ a

5086 1 -
g g 5%
] ]
T B% T %
2 x

0%

Tirain(MSF) TERST) 747 (ST) 7,0ST) TL0ST) Tiran(MSF) TETRST) 747 0ST) T0,0ST) TU(ST)

Biz: IPTAERAEKATREE GG ER, £/ Prompt Tuning & &9 tuis]

kB : https://arxiv. org/pdf/2110.07867. pdf

DX DB i DR S T D B2 T G A7 s Py L G

BEDQAR DR S FRIRDA S 1 s A8 X 49 X DX e i g 1) D s 7 DX D g s DX A X TR
St A9 DU A g e X A D i I~ DT AR08 P49 AL DXIR SR ZE D G 1149 25 XU B e = X
SN EXXANXNKA9 X#EOpenAl 5% X CEO #1#- Bilf 2 #itHSam AltmanXI MXX#%
ZARABE FIRX ST 1| GPT-4 #9AHXG X HkES GPT-3 44 1750 BRAF A DX BL D DA ZE X 58 R 1
49 R DX 7 5 2 AR T X0 DX 44 X4 X DX B8 X4 4L DX T 4 IX) DX DX 2 R 320 S DX 6 1R DX 4

g+
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Je i [ B D5t A7 MR XU VR 1 DX
7 DX 2 i DX - 3 i 2 D D e i 8 D) DX L4 D i DX R X D) 8 2R84 43 (7 DA RV
I DAWEEHRAH TR S BR 10 R CLUE BRI DA e DA B2 PR DRI 7 Bt B2 A D AR

XIS K D R e DX DX DX R D2 DR D7 DX i 84 77 A Adi K etk L~ DA 85 6 1 X+

CLUE HE{T#5
Ha -3 M 29 AFQMC TNEWS IFLYTEK OCNLI WSC2020 CsL CMRC2018 CHID c3
1 &=F +z 82.90 79.82 64.68 65.08 81.87 96.55 89.87 82.25 96.00 89.98 I
2 Motian +z 8215 78.30 57.42 65.46 84.97 94.83 90.17 85.30 94.43 88.49
3 BERTSG Bz 81.80 79.85 57.42 64.54 85.93 95.17 89.00 83.80 93.06 87.44
4 Pangu Fie. 8118 7811 57.42 65.19 83.30 95.52 87.73 84.45 93.25 85.64
ARIKF 86.68 81.00 71.00 80.30 90.30 98.00 84.00 92.40 87.10 96.00

Biz: “ZF” BEAACLUE SAF0HELEN, & E2021 57 304

R WAFEE R

Mengzi-BERT-
base-fin

'+ Financial Corpus

Mengzi-BERT- -+ Decoder.

base

- Mengzi-T5-base
.+ Image Multimodality
Mengzi-Oscar-
base
Miz: ZTAFIRA

k. https://arxiv. org/pdf/2110. 06696. pdf
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RN T FHRNX S 1| T-NLRv5

12 YR IE R X T KRS SR X 4T 1] T-NLRvS-HE4t 11i# GLUE {8 SuperGLUE FIELXIX®E
R X XA # MNLI-mf#Multi-Genre Natural Language Inference-matchedXf& RTE

#Recognizing Textual Entailment[X|%A[X T 12 ff ek 2t X X+

Rank Name URL  Score SST2  MRPC QQP MNLI-m MNLI-mm

Microsoft Alexander v-team Turing NLR v5 4 .S 93.8/91.7 93.7/93.3 76.4/91.1 92.6
2 ERNIE Team - Baidu ERNIE a 911 755 97.8 93.9/91.8 93.0/92.6 75.2/90.9 92.3 917 973 926 959 517
3 AliceMind & DIRL StructBERT + CLEVER G 91.0 753 97.7 93.9/91.9 93.5/93.1 75.6/90.8 91.7 915 974 925 952 491
4 liangzhu ge DEBERTa + CLEVER 90.9 739 97.5 92.8/90.4 93.2/92.9 76.4/90.9 92.1 91.7 96.7 93.1 96.6 35.2
5 DeBERTa Team - Microsoft DeBERTa / TuringNLRv4 C);' 90.8 715 97.5 94.0/92.0 92.9/92.6 76.2/90.8 91.9 916 99.2 932 945 53.2
6 HFLIFLYTEK MacALBERT + DKM 90.7 748 97.0 94.5/92.6 92.8/92.6 74.7/90.6 91.3 91.1 97.8 92.0 945 526
+ 7  PING-AN Omni-Sinitic ALBERT + DAAF + NAS 90.6 735 97.2 94.0/92.0 93.0/92.4 76.1/91.0 91.6 913 975 917 945 512
8 T5Team - Google T5 C);' 90.3 716 975 92.8/90.4 93.1/92.8 75.1/90.6 922 919 969 928 945 53.1
9 Microsoft D365 Al & MSR Al & GATECH MT-DNN-SMART U 89.9 69.5 97.5 93.7/91.6 92.9/92.5 73.9/90.2 91.0 90.8 992 897 945 502
+ 10 Huawei Noah's Ark Lab NEZHA-Large 89.8 717 97.3 93.3/91.0 92.4/91.9 75.2/90.7 91.5 913 962 903 945 479
+ 11 Zihang Dai Funnel-Transformer (Ensemble B10-10-10H1024) 8 89.7 705 97.5 93.4/91.2 92.6/92.3 75.4/90.7 914 911 958 900 945 516
+ 12 ELECTRATeam ELECTRA-Large + Standard Tricks E 89.4 717 971 93.1/90.7 92.9/92.5 75.6/90.8 91.3 908 958 898 918 507
+ 13 Microsoft D365 Al & UMD FreeLB-RoBERTa (ensemble) g 88.4 68.0 96.8 93.1/90.8 92.3/92.1 74.8/90.3 91.1 90.7 956 887 89.0 50.1
14 Junjie Yang HIRE-ROBERTa C);' 88.3 68.6 97.1 93.0/90.7 92.4/92.0 74.3/90.2 90.7 90.4 95.5 87.9 89.0 493
15 Facebook Al RoBERTa C);' 88.1 67.8 96.7 92.3/89.8 92.2/91.9 74.3/90.2 90.8 90.2 95.4 88.2 89.0 48.7
+ 16  Microsoft D365 Al & MSR Al MT-DNN-ensemble B 87.6 68.4 96.5 92.7/90.3 91.1/90.7 73.7/89.9 87.9 874 96.0 86.3 89.0 428
17 GLUE Human Baselines GLUE Human Baselines C);' 87.1 66.4 97.8 86.3/80.8 92.7/92.6 59.5/80.4 92.0 928 912 936 959 -
Biz: GLUE #¥4% (12 A3 8)
k& : https://gluebenchmark. com/leaderboard
Rank Name Model URL Score BoolQ CB COPA MultiRC ReCoRD RTE wic wsC AX-b AX-g
1 Microsoft Alexander v-team Turing NLR v& 90.9 920 95.9/97.6 982 88.4/63.0 96.4/95.9 941 77A 97.3 67.8 93.3/955 I
2 ERNIE Team - Baidu ERNIE 3.0 C)J 90.6 91.0 98.6/99.2 97.4 88.6/63.2 947/94.2 92,6 774 97.3 686 927/947
+ 3 Zirui Wang T5 + UDG, Single Model (Google Brain) C), 90.4 914 0958/976 980 883/630 942/935 93.0 779 96.6 691 92.7/91.9
+ 4 DeBERTa Team - Microsoft DeBERTa / TuringNLRv4 C); 90.3 904 957/976 984 882637 945/941 932 775 959 667 93.3/938
5 SuperGLUE Human Baselines  SuperGLUE Human Baselines E)J 898 890 958/98.9 100.0 818/519 91.7/913 936 80.0 100.0 766 99.3/997
+ 6 T5Team - Geogle T5 C)J 893 912 939/96.8 948 88.1/633 941/934 925 769 938 656 927/919

B z: SuperGLUE A2 4% (12 A 3 8)

%% : https://super. gluebenchmark. com/leaderboard
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T-NLRv5 5 COCO-LM 4t HEGEHREX FEZANX T Transformer EES 1E5HEXKNX XX
XK XIER L Transformer 5 EEARNEDXI X XIE2 A ST 1| B (7 5% T X -HIUE X et 1144
ffe AR A A A DX RO X et R T X R FastPTXWKALX# CUDA X4k i X XU X X i X -
Pl ke M X ZeRO &% DX X% XA X 52 AT 25 1 1K AR X X 89 GPU ~F-i—-[X X 1%

T-NLRv5 #JAH NS XX BREE 54 B+

Carrective Language Modealing

CAE eI b @A e o IE])
sampling sampling -
Auxiliary Transformer Main Transformer
S A . T e — 1
(A J(Duask]( r:‘ ;],Epf )(DMasK] Brsecrmamines A J B Jlcl) b J_F]
Masked Sequence: A_CD_ ]‘-HandaTm—‘Sk ----- { Original Sequence: ABCDE ]

B : T-NLRv5 #9425 A1 42 4

KRR AR

DUEA-E X D T B 1] DR B 3R B X

10 XXX R-HE S ZEEX T X 1EEEX MoEfication#RHIfESS 1| ##H SRz s8R 1R
X Transformer {ifi 3@ % #f B % X 7 4 & # D AE 2% R i 182 2 5k 49 DXt A X
faMixture-of-ExpertPX-HeaH X D DA DR G SR DS 1 DX 4658 DX X4 i D DXl 4 i A X
E R R P R B R A S U P DR DR 2% 39015 49047 HBIX IR R 3K
152 DX 247 DX DX e 1 2 400 DX 4 B = 4% 5 1% i B S A0S ke DX DX 47 5 s 32 DX A fl = TR i DX+

MoEfication X XEHHREREAITREAEN DEX S | XX X g a1
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O Positive Neuron O Negative Neuron @ Unactivated Neuron O InputorOutput 0O M 1tr1x Elem ent X Unused E lem ent or N euron

Lo

| |
o oo | ; o oo
oo [
om0 00)igg| W o | | o080 8]Igg
o oo Lo o

|

| |

| |

| |

| |

[

[

[

.

|

h h
i
x(co)(omooo| /. x(0o)(omwom
O oo O O
b e
(@) FFN Com putation Process (b) Unused elem ents and neurons (c) Expert C onstruction (d) FFN with M oE
B iE: MoEfication B k424
k. https://arxiv. org/pdf/2110. 01786. pdf

e SRRz
i@ D

Transformer X0 X 7R D DX DA X DX 4

15388 Transformer (X452 5 D DX (LIt 4 DX 47 6 (5 AR~ 45 A X X [X) g XD v i R X
R DX 1) 1 DX s SR X A S 1) BERT B RX A B M X XM R XX BERT % T
RO X XI3% X VL-BERT+VideoBERT X-+GPT-3 B 4 &3 4iX Transformer
X 4 DX A 1 2227 8l DX o 44 24 PR IRIX K B Transformer X HI#E X BB TRII @

X AR D D B i 14 5 -

XIXIX#XXNXT: ViT/Facebook XT- MViT
2020 1 10 X4 X X DX#5k DX X X DX R 322 X XU EL Transformer M (X 8 5 26 48 X T2 8695 1%

Transformerkd VITD5 [ HEME 22/ S0 R BRI AL A 2 A e B X i X6 DIFRVIT XD

3AAI 4 B 2R X X XA XU 5 67
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PelX VIT & IIXITRXMERRIER X T X % 20 BAHXFXIER S 1| VIT G/144k# ImageNet X538

U £ X ity D+

Vision Transformer (ViT)

MLP
Head

Transformer Encoder

Transformer Encoder

\ |
T%$¢e5$?é°“*@[5@5@5

Extra learnable
[class] embedding [ Lmear Projection of Flattened Patches

Embedded
Patches

@4i VIT%%*;-_QJJ *’J

kB : https://arxiv. org/pdf/2010.11929. pdf

XIX#%12 X#EFacebook BIEENXIABIRA =@ Him X T8 VIT FIXNXHES | MVITHE
# ImageNet-1k 7jiti+-COCO XX X &8 Kinetics-400 N jiiSE L8 H] 2L A8 X T X+

£+
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IRE ARG

‘Dog’ (‘Dog’, [#] ) ‘Running’

MVIT MVIT

| d
r

h
—

FPN| MVIT

4
A

— |
1
- Re & 2Bt
(a) Image classification (b) Object detection (c) Video recognition

Bix: WIiT 2B%5 £, BAREA,

AR R Jm AL 4 B R A

R : https://arxiv. org/pdf/2112.01526. pdf

IE] 5% X s P X P HEME X T Swin Transformer

8 DXIMRIE 7 X s Pt 48 DX Bt 4 X 2% Swin Transformer 9577 X G5 47% BE X CNIN S

DX 4 BX1 X [ e e e 47 46 [ [X) X) Transformer X8 X X X X Locality X4 X X #g i

DA XU D4 X R AR 48 DX B 74 X 12 XS XK Self-Attention fifp@-HX DEEN X #ESwin

Transformer & COCO #417= X8 X b {f X € ADE20K FA175 = X &1 A8 X 3 X # CNN1E

i~ # X5 X -H-Swin Transformer B X Eii@ X kX XIRRRE ICCV2021 XX

XX XN X+11 X#ESwin Transformer FesE4E 6 DR X = Hr ki 1536x1536 = B4k

& 4 SR R X+

3AAI

f A e 2 X X XA DX 3 69
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segmentation . .
classification  detection ... clasm{lcatlon
P - A A
L

e o

(a) Swin Transformer (ours)

93

Bif: Swin Transformer K A&y B AMET X, 7R T S RIENET o 3t4T B RAE

k& : https://arxiv. org/pdf/2103. 14030. pdf

Layer 1+1

A local window to
perform self-attention

| O
| A patch
= e | £1%
| S

Biz: Swin Transformer YR A T %A RZ6IH 2 ki BALAE &

L

kB : https://arxiv. org/pdf/2103. 14030. pdf

________

i’

1 '

H. W H,, W H W "1 MLP !

5 Xy x2C 16 % 15 ¥4C aXgx8C ! 1 !

“Stage3” TN, 07T TSlges TN, !

W oo [

LI 1 1

£ g ) E P g |

Z 5 Swin |11 E Swin [y '! '

£ = [ Transformer| = Transformer oy |

5 £ Block |14 |5 Block |} : A !
E] g 2

S ~ e E Vo[ ]|

I R i

------- )_(6-_‘,' ‘\_______51___" i \ -"—l%----"

(a) Architecture (b) Two Successive Swin Transformer Blocks

B %: Swin Transformer &9 4K 424)

kB : https://arxiv. org/pdf/2103. 14030. pdf

3AAI 4 2t X X X A X 5 70



Al Frontiers Report X Bef7 7L

RO X XX e X T TN'T 777 (X

3 M ERE X X X XV B A X T 8R TNTHE Transformer iN Transformer XFE i
IX] s (X s e DX R 8 4 [ 44 Transformer BE I E 2 X~/ Patch XXX Transformer
XI5 VAT D R A M S R D s HINT X7 U Patch #95CERRIDA 7
Rl HsVisual SentenceXHENXISH Patch [XBRIE iR BUXIHH PatchfrERIX i X XI5
#Visual Word X+ FBNZ X ERTNT HXNX Transformer X#IEE Patch BEX X
K X ARG 4 X F- Transformer BEXI5H Patch S5 XIR =9 Patch BEX 44 S XX Tk IS
- D AT S X e it 1] i = 8 DX X A e it DX DX DX e e o 1] 447 859 DX X DX sk DX
TNT # ImageNet {8%8 XA AEFI K EENX DeiT4-ViT XX &EH X EHFKKETNT XiE

DeiT f& PVT D775 12X DX DX Dt D 1 D 578441 DX DX DX ot 4 DX S s s e+

Lxt t t t t t t -
Outer Transformer Block fjj Scntence position
Qutpt | | | encoding
Inner Inner Inner e
Transformer Transformer ses Transformer )
Block Block Block Sentence
embedding
,,,,,,,,,,,,,,,,,,,,,,, I/, R S S—
5 AEOE0 EOEDED!
HH rOE0E] AOE0ED] EOEOED | ] ostoter
EOEDED | EDELED ! FOEDED T U
u “ | Linear Projection of Visuall Sentences and Words ngidrnc;sition
=
i e ll mnE g& m ,
= W w: o> T J— L ] (] Word embedding
camuy T eeE  ENEIE T AN

Bz : TNT &9 84k 24

* k. https://arxiv. org/pdf/2103.00112. pdf
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Model | Resolution | Params(M) | FLOPs(B) | Top-1 | Top-5
CNN-based

ResNet-50 [13] 224 x224 25.6 4.1 76.2 92.9
ResNet-152 [13] 224 x224 60.2 11.5 78.3 94.1
RegNetY-8GF [28] 224 x224 39.2 8.0 79.9 -
RegNetY-16GF [28] 224 x224 83.6 15.9 80.4 -
EfficientNet-B3 [32] 300x300 12.0 1.8 81.6 94.9
EfficientNet-B4 [32] 380x380 19.0 4.2 829 96.4
Transformer-based

DeiT-Ti [35] 224 x224 5.7 1.3 722 -
TNT-Ti 224 x224 6.1 1.4 73.9 91.9
DeiT-S [35] 224224 22.1 4.6 79.8 -
PVT-Small [40] 224 x224 24.5 3.8 79.8 -
T2T-ViT_t-14 [44] 224 x224 21.5 5.2 80.7 -
TNT-S 224 x224 23.8 52 81.5 95.7
ViT-B/16 [10] 384x384 86.4 55.5 77.9 -
DeiT-B [35] 224 x224 86.4 17.6 81.8 -
T2T-ViT_t-24 [44] 224 %224 63.9 13.2 82.2 -
TNT-B 224 %224 65.6 14.1 82.9 96.3

B E: TNT Z2 )48 bb 2 A AR, 3 42 40 69 b Ak & L

%R : https://arxiv. org/pdf/2103.00112. pdf

Model | Indices of TNT blocks | FLOPs (B) | Throughput (images/s) | Top-1
DeiT-S [35] - 4.6 907 79.8
DeiT-B [35] - 17.6 292 81.8
PVT-Small [40] - 3.8 820 79.8
PVT-Medium [40] ; 6.7 526 81.2
TNT-S [1,2,3,4,5,6,7,8,9, 10, 11, 12] 5.2 428 81.5
TNT-S-1 [1,4,8,12] 4.8 668 81.4
TNT-S-2 1,6, 12] 47 704 81.3
TNT-S-3 (1, 6] 47 757 81.1
TNT-5-4 [1] 4.6 822 80.8

B E: TNT A& f2 DeiT. PVT #9424 A& GPU #+ H s E L agstib

&k : https://arxiv. org/pdf/2103. 00112. pdf
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Bz: BEIT A& ¢G9I ki AL

k. https://arxiv. org/pdf/2106. 08254, pdf
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Biz: #5aHRLEGLEN, HBETEINEERTTHACHE S

kB : https://arxiv.org/pdf/2111.06377. pdf
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X% DX DX 1R g s ot DX D DX R DX PR 5 1] A 48440 R 5 48 =7 PR ) DX SR e DX R sl
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B x: MLP-Mixer %244

kB : https://arxiv. org/pdf/2105.01601. pdf
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B 7% : RepVGG 24

F R : https://arxiv. org/pdf/2101.03697. pdf
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B : ResMLP &9 % 4Kk 22 4

k. https://arxiv. org/pdf/2105. 03404. pdf
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R : https://arxiv. org/pdf/2111.11418. pdf
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B 7% : GIRAFFE 4954k 454

%% : https://arxiv. org/pdf/2011.12100. pdf
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Bii: KRAPETIESRME9 SEM BIE, AP4& TAZ T 254 AR 49 TR 2R F= R 2R

k& : https://www. eurekalert. org/news—releases/631234
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Bii: Ra94v2 T/ CNEA (CMOS tAk d F %)) kA4 KkayEig

https://news. samsung. com/global /samsung—electronics—puts—forward—a—vision—to—copy—and—pa

ste—the—brain—on—neuromorphic—chips
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Our Approach
Al processing capability on edge devices solves issues of cloud system.
Conventional Approach This Work’s Approach

Image sensor

Host Processor

ﬁﬂgﬁ L CNN CNN Processor
Sensor ISP | Accelerator Sub-system
i - ISP
|  oram | - DSP for CNN
- Memory
Larger, higher power, more costly All functions are implemented on a chip

Intelligent Vision Sensor contributes to realizing full Al processing capability
with “Small form factor”, “Low system power and cost”, “Improved privacy”

1 IEEE
International Solid-State Circults Conference inch 12.3Mpixel with On-Chip 4.97TOPS/W CNN Processor Back-llluminated Stacked CMOS Image Sensor 40f25

Biz: RRGRGEARRH
http://www. f4news. com/2021/03/27/isscc—2021-on—| ine-sony—sensor—with—integrated—ai—-proce

ssor/
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&k : https://arxiv. org/pdf/2004. 10746. pdf
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BiE: A HRM

R : https://arxiv. org/pdf/2004. 10746. pdf

Name Method Timing Area Power Wirelength | Congestion

WNS (ps) | TNS (ns) | Total (um?) | Total (W) (m) H (%) | V(%)

Block 1 | RePlAce 374 233.7 1693139 3.70 52.14 1.82 0.06
Manual 136 47.6 1680790 3.74 51.12 0.13 0.03

Ours 84 233 1681767 3.59 51.29 0.34 0.03

Block 2 | RePlAce 97 6.6 785655 3.52 61.07 1.58 0.06
Manual 75 98.1 830470 3.56 62.92 0.23 0.04

Ours 59 170 694757 3.13 59.11 0.45 0.03

Block 3 | RePlAce 193 3.9 867390 1.36 18.84 0.19 0.05
Manual 18 0.2 869779 1.42 20.74 0.22 0.07

Ours 11 22 868101 1.38 20.80 0.04 0.04

Block 4 | RePlAce 58 11.2 944211 2.21 27.37 0.03 0.03
Manual 58 17.9 947766 2.17 29.16 0.00 0.01

Ours 52 0.7 942867 2.21 28.50 0.03 0.02

Block 5 | RePlAce 156 254.6 1477283 3.24 31.83 0.04 0.03
Manual 107 97.2 1480881 3.23 37.99 0.00 0.01

Ours 68 141.0 1472302 3.28 36.59 0.01 0.03

Bi: SAK AR (FEAR AT H: Horizontal, V: Vertical)

k. https://arxiv. org/pdf/2004. 10746. pdf
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S XX X HX s XU 4 BERRARGDAM DX Wel DX kel (XU 22t 14 7 e D DX 47 5

IHRGEMIDIWeb (XIS 1125977 222 D X At B SRR DB (1 AR DU A2 56 149 e

AR DR DA TR DDA S 1] RO B F49 nfk 2 DX WAt DM DX 1 LX) 4 A DX I
XX D i 2 DX DU 1) 2 D o - 4 T 7% D) A A s D g0 5 X440 DX e DX DX AR X
X1 DI R 28 D3 —H-0X DX DX DX B 4% 4 B A 22 DX 5 1) DX A B A 42 DX B BE AR A A S DX D P9 AL

fEIndex X8 ERetrieve X{EH X #ERank X X4 X+

DX D58 A 12 D DA DXL - 1RO DX 8 AT 0 A o W
7 IRXID e A A XD DX 1 LX) B4y 9 A S WDKK 1 47 HAF T X Quiery DARREN 11462
X5 DX DX DX - D XA D D AR 146 DX DX e 44 TR SR 5 0% Fo e o 1 X (o R e

i+
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query —— Retrieve query —— Model

Rank

Results

H

(a) Retrieve-then-rank (b) Unified retrieve-and-rank
Bix: a) 2489 “WHIREHF” (Retrieve—then—rank) & Hik; b) UEA AW L7 X

kB : https://arxiv. org/pdf/2105. 02274. pdf

query: home remodeling docs: DOC246 DOC111

question: when was
Abraham Lincoln born?

related documents:
DOC123

summarize: DOC369

Model

answer: Lincoln was
born in 1809.

docs: DOC234 DOC321

summary: Lorem ipsum
dolor sit amet.

BiE: IRAAZ S &7 RBEd S 5] M XAREGHIE, RBTROEHEE, FIE, #
EF M TS

k. https://arxiv. org/pdf/2105. 02274. pdf
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DeepMind X1 RETRO i 2 XA IR X 5 1]

12 X %€ DeepMind #I| 5 % 8 X &t 1| Gopher X it # X # #E X T {8 &l RETRO
#Retrieval-Enhanced TransformerX#fii =3 DHA SRS AR 11405 X il ZEAEIR S 44
fistze B XX TR SRR X HOR DXk iz e s LR XU X X XU X AU X ARRETR O XA s 1
{15 D DXl A e XA D [X) 9 T - DX DR D # X X3 RETRO #IX X#94% S XXX ik 7
RGN RI S AT 48 iy 4 B (X o5 B -HEESRYA) Transformer X REST &

FEA DX DX X #4725 DX R e A D) DX 48 R S X A R i 2~ i 2 7 Pl e 1 L A 2R R D DX X4 23 X+

2 trillion words: Emma Raducanu is the reigning US

Web, books, news, Wikipedia,
GitHub

Neighbour 3
Neighbour 2
Retrieval database Neighbour 1 Transformer
Encoder

Open champion, and the first British

woman to win a Grand Slam singles

title...
& Q o Q Output sequence
o o 3 o
Input sequence ‘.; %I z m{l" by Emma Raducanu. She
m )
S = > n " > m J defeated Leylah
The 2021 Women's US 1 T 51 = =3 =1 = p—3 Y i
3 o 3 o Fernandez 6-4, 6-3 in the
Open was won - ] o, 3 . ; : 5 5
o L= o o final. She is the first British
b | o 5 o
= =) woman...

Retrieval Enhanced
Transformer
(RETRO)

Bz : RETRO #4713 &40 & . AhBfe & s a9 R AZHLH]

%% : https://deepmind. com/blog/article/language—model | ing—at—scale
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0 |- I e - e T )
1 & E Chunked cross-attention (CCA)
|, | 53 | | [=Eisss
orrm g LITTT] Encoded neighbours
1 [ ]
i Frozen kNN Retriever J'
————————————— Attend
K |V

BiZ: RETROBEAI A9 22 M), A : #4KZEH); % : CCA (Chunked Cross—attention) #3kay i 3F4EH)
kR
https://storage. googleapis. com/deepmind—-media/research/language—research/Improving%20lan

guage%20mode | s%20by%20retrieving. pdf

FHED BT X DAL DA D e

g R SR DX 1) B2 DAWA R R B BRIk ) X 48 % 5 25 DX DX e Mg e e i dm X (k=2 X
M4 51 D 5 1 DX R R X 353 7 D) DX 7 B 3 4 4 D) 122 D A ) X 46 D g e ] X 72 7 (X

{1895 5 DU 2 XM DA S P X 8-+

BRI X T HI 8 BERT i 25 X FARE R B-PROP
6 DX X (X it 3@ DX £ 8 5 1 e UM i s s X XX T 3 U85 BERT #9528 XA G B-PROP+-
TRHHE DX T et 2 D AP 5 DX B A1 4% 0 I DX B (X [X) 9L T #5 f Representation Words

PredictionX#EMgIEN] BERT SRS 1BRX Unigram BRHH | XIRERXE X A e 7
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g X R X X B B-PROP (X 7 [XI 55 G e 2 X e 3 A 25 X X -3 MS MARCO [X

X B A AETEB-PROP XMIX 25 MRR@100 &5 XIAEEIZ 0.4 $9X -+

Robust04 ClueWeb09-B Gov2 MQ2007 MQ2008

Model Type Model Name
nDCG@20 P@20 nDCG@20 P@20 nDCG@20 P@20 nDCG@10 P@10 nDCG@10 P@10

Traditional QL 0413 0367 0225 0326 0409 0510 0423 0371 0223 0241
Retrieval Models BM25 0412 0.363 0230 0334 0421 0523 0.414  0.366 0220  0.245
Neural IR DRMM 0425 0371 0246  0.349 0457  0.545 0.441  0.382 0221 0248
Models Conv-KNRM 0414  0.360 0.238  0.336 0462  0.552 0431 0377 0215  0.239
BERT 0.459  0.389 0295  0.367 0495 0586 0.506  0.419 0247  0.256

Pre-trained  Transformerjor 0460  0.388 0298  0.369 0499 0587 0.508  0.420 0245  0.256
Models PROPyyik: 0502 0.421 0316 0384 0519 0593 0.523  0.432 0262 0.267

PROP pmarcO 0.484 0.408 0.329 0.391 0.525 0.594 0.522 0.430 0.266 0.269

B-PROPyy ki 0.519* 0.430" 0.331 0.393 0.534*  0.599* 0.529*  0.436* 0.271* 0.273

Qur Approach
PP B-PROPpiarco 0510 0.429* 0.353* 0.407*  0.552* 0.606* 0.529" 0.439* 0.273" 0.275"

Biz: £ BEADEIESE LW B-PROP Fo 4k 75 ik 47 L 89 23

&k : https://arxiv. org/pdf/2104. 09791. pdf

X9 DX DX A 4 e D DX ok ™= 7 e DX i D R X1 D LGS (X
FED TR S DX el R A7 A A D)~ DX i D A D47 0] DX D -2 5 D B PR X
MR D97 X1 e 1] DX DX 7 D D 47 4 e DX A 48 47 X D DX o s % DX DX o ek 25 B 2 A X

TR RIS

PADKDXI X DX DX 7 DX X X 1t 2 8 [ g s X v AR XU DX

3 DX DX 2 (X il DX DX AR D 2 4 D) DX g X4 i D 498 DX DX DX - DX X DX X 44 45
M ERER KAEXXNX#EX X Cooperation Composition Neural Network X
DX DX DXt 34 K DX S DX K DX 6 447 0 e A M D) R R 7™ 2 W [X) { s G DX 7 S X R XX

R R DX X4 D D -+

3AAI 4 B 2 e X X XA X 5 94



Al Frontiers Report X Bef7 7L

Skill Main Task: Skill Valuation @ i value
Machine Learning -
C++ Tensorflow non-supervision
Algorithnh ava -—
Data Mining . ———> -
Framework estimate
Python CSS
combination composition
— s
Recruitment supervision ‘
Job Dittes G——————
== _
S predict .-
Apply Nowl
job posting salary
Cooperative Task: Salary Prediction @
Bl E: SSON 9 # AR 32
B : https://www. nature. com/articles/s41467-021-22215-y
a Infor N L e e o e .
Industry Field: Mobile Internet Domz:mﬁh:wﬁ - '&mﬁ'ﬁm’

Registration Location: Beijing

Current Finance Stage: Strategic financing
Registered Capital: $45, 200,000

Establish Year: 2000

- @ [

= = .“’“i

Baidu 2016.01 1-3 years Beijing.
~Job

10,000-15,000 RMB
Temptations:
Five insurances, provident fund, paid annual leave

- ] : S-C Interaction H
Requirements: [ Extraction ]
1. Proficient in JavaScript, famillar with project development based on %, | Context i
i , and have effects and A !
functions./Ableto use common JS libraries, jQuery. 1% 1
2. Proficient in web jes such as ipt and skl Range !
?rax. have mgains v xperience. : Modeling !
it SR tectriogy - R Gt pam G4 Wosten foteote | _ Vekiwmge: | S Veliation

o i3

1
i
1
i
I
1
1
|
1
1
Y
I
Lower Value |
|
|
1
I
i
I
I
|
|
I
I

iz

i > ot el » i i Domination
R : v... _H.\y_. _“_ Influence  Global i.ﬁ\lt}:lrgnrl'cnn High
| i i 1 gt | : L
| H | ! CSVN &= .l §
= 7 (Middle) i 1 A% | 13
[ EE Continous Vectors \ 4 /L] | Y
Discrete Contexts Upper Value | Attention Domination
CSVN | ASDN Importance Low Softmax " 5y
|

B E: SSCN &9 2K A I8 My A 4k 32 0 AE 09 77 ik

% B : https://www. nature. com/articles/s41467-021-22215-y
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S D AR X2

FES DBk D 154 DX ML 448 DR D 17 i ik 42 DX BRI X DK 653 il

A% 7% S D POk DX £ 4 D L DX 288 A7 1 76 i e A4 47 DX X0 D) 4 DX XU DX DX 4 DX #40 1
P X 100 D e e A e 27 DX 108 D)0 44 50 A DX D) DX 40 Bt O 44 B4 % 2 55 DX IR S+

SN R

MIT-IBM ZE{7 D] D W3 i 48 DX DX Mk el i D A D B NLP 5 {1

3 XIPRMIT-IBM ZE(7 X DX 47 5 48 Al i 488 X0 D)k iy DX 7oy DX ) U DX S TR Mot (X%
DX DX ok DXt X0 ) e e D e DX DX e (X s 72 i D) 1 47 1962 DX 3 (X 4+ i ¢ B 7
28 DX IX) s DX 3 DX DX e A DX 4 25 DX R A DA SR IR 6y NP 33 D HHE A7 - i [X) e X
AR DX A7 DX % DX DX - e 2 DX DX DX Bt A AR A X X X 1R S GloVe FET-A 3901 78

Word2Vec 1~ 6% XA+
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anterior paired lateral
neuron (APL)

< > Kenyon cells (KC)

0000000000

1 I !
QICIOIOIGI® I I R

olfaction thermo-hydro vision
sensory system

BiE: T RBRMEMB LT R LEHN

%% : https://openreview. net/pdf?id=xfmSoxdxFCG

45 X DX 4t D s i A4 DXk e s DX DX A DX R AR RIE Bt DX D1 DX 1748 DXl DX o6 X0

1.0 [X1957% 255 ) D pk fs k D DQui—-X) DX XA X X1 2 - - [P - - 48X WE 2% - - Science Advances--
R 17 DX 50 8 DX 9 % X0 X7 1 4% 5 SR AR 44 DX kel D) 8 £ 1 B 95 X0 DXt B X R £ 8 &k DX
#aSelf-Backpropagation#SBP X X A1 X 1 176 i DX B e 47 b SE 48 XU e DX R SININ X 1 222 i
Fa DX X AN N XU DX I S e 3 X A DX e o 4 -HX X 4 X ARS BP £ XX SNIN {8 ANN

i# MINISTHNETalk /8 DvsGesture SE2EH 2L @2 # X XIE-+
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>
w

1
Input
= C Outz :
'—(——j K] 1
E’ - % Teaching: :
; L s Updated Out> |
g & v with MSE
g 3 i (Outz, Teachingz) !
“-5 o - e o R . T T L e -
] £ X
w o Vv |
___________________ ,
Depression Potentiation

T T ,- SBP . STP STDP SNN

i " L - Potentiation/

Qutput  Teaching signal * d:;:;:;?,n

» L IURCRCRCLo ¢ Induction site for +/-
NI M. — Direction of SBP

FI-TEE11

=Y

Mean square
error

1l Qutput neuron
¢ | 900000 inducing STDP
» - . » Hidden neuron with
f s s i - WL )" the output synapse
»i Refractory [~~~ Repeated inducinz STYJP &
_—1ime_ | 4 period ~, one-hot labels 1 h
. Il i nput neurons wit
Encoding STP Y . . O synapses receiving
S Homeostatic V adjustment -~ SBP

B E: SBP fhkib A4 M 2 4918

k& : https://www. science. org/doi/10. 1126/sciadv. abh0146

A
0 Wi E ',"','; > SBP . RBM |Learning process in RBM |
L 1
10 " v Wik . Output neuron inducing [ Sleep phase j<_
0 é 1] BP * N ANs
4 = o Hidden neuron with the
K % O output synapse inducing [Wake phase I (BP:+ SBPD 2
L BP + N AN é
. = Input neurons with w
36 ; Lt % = o synapses receiving SBP E_ Sleep phase
156 = 4 | BP: + : Potentiation (AW > 0) * N AN
\ - : Depression (AW<0) / [W%e%%eﬂ@ﬁ+8ﬁ£}——
N
c Sleep phase D [Wake phase 1 (8P: + sBP)| E [ Wake phase I (8P + BP:)

Feedforward processing

B ix: SBP £ A TLAYLE M4 ¥ 691% F

k& : https://www. science. org/doi/10. 1126/sciadv. abh0146
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152 S B MER L DX ML 48t DX 1 1 8 X DX e DX AR 4 440 DX 46 S5 TR A F
A5 DX A DX et DX 7 R4 DX DX 48 s X1 DX 17 DX DX 49 DX X s i e 47 ik DX DX e X DX D e )
e DX DX XK DXURU X 6 124 3R 1 AR Plasticity Rules DX 52 DX IXIMEE 7 DR DX 42 DX X 47 %

s DX e gl DX i =i P4 XU OPLATR B X 42 X DX 44 22 e X X s DX s+

10 DX 7% 152 3R R D Rt D D DX~ R X DX 4 e DX Sk 1R DX DX AR DX A DX £ S
SR DK 455 e D (440 R L 0 D47 DX 5 8 DX 4017 PB4 190 DU A SRS TR AEAR B O A R SE R X

Ao DX 47 465 205 315 7 45 [ 4 X X TR X+

A /\ C Experimental Evolution Hypotheses
/ setup
Selection \
F(f) > Fla) > B > X L
o« )
ok -
k « e &Q\ . )
/)' ’ J %‘d\\ _D _D \ ‘\\.
i \:.'._-'.- ‘.\e\}ﬂo o ? @ S\
AN @ \_ o~ e
A Q‘\'\“Pﬁ% ~—
o Off spring product

D Offspring production via mutation
yillly o s ) @) @)
O, » — (D) D
@ @)
Time f(x)=y=zo*x2 fx)=y==z0+ms

BlE: BRoFAY R 26 R AR T BN 9 A Tt g A2

B : https://elifesciences. org/articles/66273
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A Genotype B Phenotype
00 _
clichel(c
OO

Function table C Mutations

y = f(x)

Yo — To * T2

connectivit 0
1 Input ® gene " |(B
- 1N oy : 1B} @ |vo = o * 21
—2  Output ® N2 D oaror | O QIE
4 s function [+~ . |
1 * | gene @\
| g )| Yo = o + T2
2 o 1,0,2' - 0,0,2 ) “ ‘D
®

Bii: % F RiZfFE%H4E (Cartesian Genetic Programming, GCP) P #3% -~ (Representation) #=%
T (Mutation) #9945 %=

B : https://elifesciences. org/articles/66273

BRI SE DA BI-HTE AR AT 5@ DX DR AH X B2 03444708 X] ik

FIRDX] B R PAR TR D) DX 1B 440 i D D) e X D7 447 DX e 5 07 28 1] X 1 D] DXIIR D) X 4 s DX SR 47
SR IX] 3 (5 EL i ey 22 B 3 7 D) 0 T A e - e D X0/~ i X Wi i D i DX ek X0 32 45 X i
1085 X DX 22 4% 176 B D DX 7% Sl A DA DI 32 52 D AR 47 sk 3 e D) 5 i <) 8 X o 5 el DX 2 DXL DA )
PRI B3R 1T 18] DA X f D W % D) 5 52 DX e DX DX DX S D 5 A5 D44 76 DX DX FE A SR A
12 D3k s k143 < D) 5 DX o 58 D) 5 DX 447 DX Dk B s DX R i e 5RO DA X S IX) e

R RO % B TR X i R ) AL+
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X1 D D B DX D45 A 2 DX 46 RE XU DR AL BR SR T X 14

1 DRI DX D MR EE [X] D R A TS T DA 15 48 22 £ £ DX B B A6 D47 22 2 D DX DR HB DR A BRFA K
5 DX 46 DX DR IR X447 IX1 DX e 4 5 4% R DX DRk X X DA DX 257 28 DX 4% DX 2k 7 DX 44 i -+
X1 X176 B 15 e S e DX A DX RL A AT 17 14 2 DX % X s 440 B DU D DX DX #4922 DX s i L

K 5% DA B it 2R D PR A 1 1] 77 2 LED A8 XU D<) 5465 8 DR 4 7 DX DX DU X DA DX X -

44— Soft polymer J— -L —L

encapsulation

f- \ Inductive
Coil antenna \’ / coupling

<4—— Soft polymer
encapsulation

Bluetooth —f

System-on-Chip

LED stimulation

U.S. Quarter

10.mm

Scenario : Scenario :
Rest and/or experiment in Animal experiment in any
a wireless charging cage conventional/complex setup

EL )
e

%) Hﬁ

BE: RSN 09 L o LA Ao TAE R 32

% B : https://www. nature. com/articles/s41467-020-20803-y
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#HEX] BrainGate HifF4aMM DI 2RI

2 XIFRHEIX BrainGate #4745 22 D DX 226 D 722 X B4R O 280 0% A Ak DX 08 DXL A DRI DX 2 %
I 47 01 D D) PEL 22 Dk ik i i < s X149 45 K 35 D i D175 DX A 4 X1 i D Bk DX 22 £R A%
XIS 96 SAAK R4 P DX A B2 D s e DX DX ) DX DRI B 2 515 I sk el Hish (o 12 12 X0
WX DXUEED 43¢ 44 a2 18R DX A7 A6 D Sk 2 8 DX DX DT ik X 22 £ 5 DX X DX 7R B Pk D) 22 e

AL ok D A AR D 72 DX ke £ X1 S it X X1 DX DA DX DU D 13,4 2K /7 DX+

Cabled
Array | Patient N e | fiber optic cable UDP
Anterior - Cable > Amplifier » NSP _’Data
Array |  Patient 3 i p | fiber optic cable_ UDP
Posterior = Cable » Amplifier » NSP _’Data
Wireless
Array o BWD |y ,| Receiver| Digital | fo. UDP
Anterior "] 3.3GHz L‘{/\ Ant. o] 3.3GH: Hub » NSP M pata
=~ » —
Array | BWD & .| Receiver Digital | fo. UDP
Posterior | 3.5GHz +JU Ant. | 35GH:z Hub » NSP _'Data

Bii: L&A XIbliE o £k Eay £ 7

% B : https://ieeexplore. ieee. org/stamp/stamp. jsp?tp=8&arnumber=9390339
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(b)
Bk %A AL O 6 48 B3 A SR R AR

B : https://ieeexplore. ieee. org/stamp/stamp. jsp?tp=&arnumber=9390339

DDA DR i [X) AT a2 AR DR DIRET X 75
X1 D47 Ak D 2 15 X1 D46 X1 DAL D DX 47 DX 3k 8 i i D s -4 i D% D s e DX it DX 28 4L
DX X DX D 7 35 D s B D) 358 D) 5 [XU44) AR 465 2 47 1 5 D B DA AP DX 44 Ak R i 3 DA 16 D 578

X DA Rk s S e

5 DXIHRD DX D DX 5 A DX T Bt )44k X1 32 5 DX A i D D) 42 DX D4R ) DX 65 4

IXIDXT DX 472 0] DX ke e s 0 DX DX -2 B (X LB RIS Ak DX 22 AR DR 90 [XI/77 X # 4ak D45

FLIXRREU 94. 190775 ik b8 DI DA DX 2R Bk P 2 £ B AR DX L X =8 A 99%+-
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[ r
n I -‘L‘ H" 1 Thresholding (Online) Raw Output
]

... tne paper ... =—

«©
24 26 = 28
g’ Viterbi Search ]
3¢ (Offline) Retrospective
7 & = Qutput from
24 26 28 @ N @ Language Model
imeita) [n 2 nk —> ... the paper ...
Language Model
1.0 . f \

[t

BE: A MEALIE O o) AR A

kB : https://github. com/fwillett/handwritingBCl

BEAE 2 DA $5 P DX T 17 D DX D i il X e ) 4 ik

PR DX] 32 (5% $5c R AR Aol D) i 13 X ST DX S DX 3 D Y DX 44 48 DX X0 e 4 2 DX BE I
SKIANAI XD ZR 11 DR LT DXIMR DX DX X T B 18 D Wk SE TR X £ DX X - e e X1 X
X W A A D ) A 52 D) s R X DX et 52 e ) X353 58 11 0 DA DX i (LU i S pikee
Train D] DI D X4 D)3 DX X 7 D) D SRR 51 10 e Wi A s D DX e B 7 (X X0 2 W A
B X3 D A I 7 A7 X )18 X0 D 18 D) e DX i e DX e DX 48 A X D647 185 0 e D

o D SR DA DX #4771 D16 DX D DX 2 X DX 611D DX DA A DX 22 £ DX+
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Step 1: Training a spike synthesizer to learn a direct mapping from Kinematics to spike trains and to capture the embedded neural dynamics

Observed real neural data _ pjscriminator (Bidirectional LSTM)
5 Neural spike synthesizer (Session 1 of Monkey one)

: %/{ O (R e,

Synthesized

Apply
L Apply inner product constraints  decoder constraints

Step 2: Freezing the generator and fine-tuning the readout modules with small amount of neural data from a different session or subject and
synthesize a large amount of spike trains for that session or subject ‘Small amount of observed real
neural data from another session
= (Session 2 of Monkey one)

Neural spike synthesizer Large amount of synthesized
spike trains for another session|

e

> Time
lLarge amount of synthesized
spike trains for another subject|

from another session or subject

Small amount of observed real
neural data from another subject
éSosllon 1 of Monkay two)

I

3 |
-4 “Time

Step 3: Training the BCI decoder for another session or subject on the same small amount of real neural data used for fine-tuning from step 2
and a large amount of synthesized spike trains from step 2 l

Large amount of synthesized spike
trains for another session or subject
(Session 2 of Monkey one or session 1 of Mankey two)

g
i
— -+
- oo g Ti_me' y +-’
_S.rnall amount of observed real nnu;?

data from another session or subject
(Session 2 of Monkey one or session 1 of Monkey two)

: o
i

: i

_’ Decoded kinematics _’
from training set

Step 4: Testing the same BCI decoder from step 3 for another session or subject

Test on an independent test set of real
neural data from another session or sul
(Session 2 of Monkey one or session 1 of Monkey two)

e f‘ == Decoded kinematics from an independent test set
ime G

d truth from an independent test set
LSTM BCI decoder

Bliz: mEERORM, URAERKEHIEG TR

k& : https://www. nature. com/articles/s41551-021-00811-z
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350 X0 X0 X0 D DX 12 DX Wik D) 32 (5 AR X2 P X5 D e

SFE DL DMK D) B2 5 e e 5t 2 (X1 D4 S DX DX X1 e B DX e S 4 D DX 257 DX 57 SR BRASE
X157 DX 32 DX 5 0% DX ik 2 3t X/ X 35 5 D A 4 DX 168 1 X XU 8 DX g e DX X XU
XX 2021 M3 2 DX 57 B A D) e DX DX DX 22 DX AR 7R X1 22 ) o [ 5 v e 2 [X) DX 7 R 22
IR T Dk A DX DXt AL 64 DX DX DAMERA X 32 ER B IEL AR A Bh sk B kie e LR (R X X
W45 1 O e D O A i -4 228 o sk DX X s S AEL AR ATE Do 2 DX Fe ke 60MIbps—+H[XI%8E

B DX i AR DX A D) 22 ) o 47 ek X B D e+

Hiz: ARBEERFESH

Rk FHER

BiE: FHEMAEAIEA

Rk FHER
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Al for Science
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* k. https://arxiv. org/pdf/2111.00210. pdf
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BiZ: Graphormer 89 MA=ds T &, A HBFITHAG T ik

%R : https://arxiv. org/pdf/2106.05234. pdf

Awardees of PCQM4M-LSC Track (Leaderboard)

Winners
1st place: MachineLearning (contact)

+ Team members: Chengxuan Ying (Dalian University of Technology), Minggi Yang (Dalian University of Technology), Shengjie Luo (Peking University), Tianle Cai
(Princeton University), Guolin Ke (MSRA), Di He (MSRA), Shuxin Zheng (MSRA), Chenglin Wu (Xiamen University), Yuxin Wang (Dalian University of Technology),
Yanming Shen (Dalian University of Technology)

« Method: Graphormer (10 ensemble) + ExpC (8 ensemble)

* Short summary: We adopt Graphormer and ExpC as our basic models. We train each model by 8-fold cross-validation, and additionally train two Graphormer
models on the union of training and validation sets with different random seeds. For final submission, we use a naive ensemble for these 18 models by taking
average of their outputs.

¢ Learn more: Technical report, code

s Test MAE: 0.1200
B z: K A Graphormer+ExpC 7 %09 B FA3R43 T KDD Cup 2021 Hkk & PCOMAM-LSC & i 49 & &

%% : https://ogb. stanford. edu/kddcup2021/results/#awardees_pcqmdm
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BUE: BT 09 R A

R : https://arxiv. org/pdf/2103. 13452. pdf
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Scorpius neural interface NVIDIA Jetson

1cm
Neuronix chip

Customized hand controller

Bk e RILF 80 5305 B4 F R S A

kB : https://arxiv. org/pdf/2103. 13452. pdf

Y 42 ) D X DX - e i D DX X

Kb B 1 S DX DX /7 DX A3 e A7 X DX =K g 2 fe 5 X R A DX 4 2 X X X X0 2 £l 22 e e DX R
XI0¢ B X X B i 1 24 XS X R = 5 X 2R A H Judea Pearl {8 Yoshua Bengio XI5 'S &
XX XA DX X 5 1 22 i X 5 48 440 REL S AR 547 22 e (X e e 2 (X ' 4 38 DX 4 5 X0 DX i 2 X

157 M55 1 1 O DX DX b 5 - IX 0 Wik 4 DX e DX 4 A -

2021 DX X DA DX o BRE 25 DM I . 7= @84 David Card+MIT # Joshua Angrist+
XIXIXIXII# Guido Imben s X DX 7 5 22 D DX 5 444 [X) DX 450 8 16 1 48 X DX R e XD 79
X 47 D) DX R g D 7 £ DX SR 49 1 488 DX D75 25 45 44 D) 48 DA XU LD DX SRt e % S

X DX {4 72 DX DA D i D) 7 DX DX 4 e DX DX R Ay 2 A% 1B R TS TR X
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FLEEAR B 2 X D g o 1 DA D DX DXy o 1 e 4 XU RO X A X RS Instrumental Variable[X
X 5 5 4 o X0 DX 1 4 DX X4 DX X (X488 5 B4y s df i e AR A Philip Wright 22X IS %
I s X DX s M- i DX DX - B S s e 14 i 4 XU XU DA S R 8l DX s X 4 X R A8 X 48
i [X] DX A X A X s 22 1 4 D (X2 s i a2 o 4R 5 DX B SR s e e X XU DR X151
[ 22 e g X i 4 X085 DX X X X ) ' 48 DX DX 4 B 2 X DX W HCaar . 8 DX 122 X X
g X DX = g X DX X DX P e R X o DX 440 ' 4 3 2 DX 21 X DX o 22 e s X B2 4 S (X9
ot T 47 DX 17 1 DX 78 (X0 5 i 4 i D) [ e 5 7 DAV 8 228 B e D) B2 Wity R e i X S X4 XX
ot e~ HAREISA DX DX A i 32 D 12 D X0 D DX W g DX 8% ) DXl i e ¢ D -4 DX e i DX DX DX DX 5
e X DX 48 X0 DX 44 D DX e -2 DX 0 R % D) 55 4 X0 D R mfe s DX e X X8 DX [X) 5 4 DX X4
B GE X ST IfStructural Equation Model (XgE: GG D5 1] B2 X g AR RE X B 4 1]
X2 R S AR et X 1 [ e X0 D o e 228 DX X1 1 4 S D DX #4 B i A DX o 5 D i R 18 XU X X
S DX B 1] DX R (X047 i (X %) ' 4 B ik DX DX X0 DX 468 (X DX - i e DX o i X 2
i kR B 2 XX # Potential Outcome Framework X 4% X X #9 X XX X & Angrist 15
Imbens [XIWiE A DS ZEER G 5 1] 5 7 A8 X P 2R G 5 1) OX) DX X (XA G ik i X e 40 R

S AR KR £47 1 4 DX T A 7 s 49 i D) ) 4 e DI [ i D e e X 85 i -

I 4 D DX e D DX DX e B DX A2 DX) i 48 XU D #4450 44 D 2841989 1 Trygve Haavelmo 18
2000 1% James Heckman 22 (X] 7 D IR X+ BLDE X R (X3 B 4 5 e X Y -HHaavelmo
X DX X 7 i D) X1 D P-4 DX DX DX DXL 1) X0 248 DX (X B 447 5 ol 47 A i X0 DT L6 7 DX o)

S5 s DX AR DX B 8 DX DX PR - H e ckman S35 1560 IR E5730 4k X ok 4 [X) e A 38
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A A DX 18 15 48 X X X X X148 ' e DX DX DX i X e +-Car d  Angrist 18 Imbens A X

X1 < i DX X1 4 D4 e X1 X1 5 4 DX DX 4548 D) £ 4 440 S P4+

The Prize in Economic Sciences 2021

The Royal Swedish Academy of Sciences has decided to award the Sveriges Riksbank Prize in Economic Sciences
in Memory of Alfred Nobel 2021

with one half to and the other half jointly to

David Card Joshua D. Angrist Guido W. Imbens

University of California, Berkeley, USA Massachusetts Institute of Technology, Stanford University, USA
Cambridge, USA

“for his empirical contributions “for their methodological contributions to the analysis

to labour economics” of causal relationships”

BiE: 201 S5 N ReFFLpe s

k% : https://www. nobelprize. org/uploads/2021/10/press—economicsciencesprize2021-2. pdf

BT D DB D DS B D T A

o) e 4 X1 D 2 X DX 425 X 5 48 £ A D) S D4 B SA D 5 B 41K X DX s 5 48 D PR 1 X
(X iy D A e A2 O 1) 47 A5 % S A ok DX R TR 1 447 14 S e i A e 2 A D A8 531 X
[X1 XA D 4D 7 S e 44 8 e D D s X0 St 48 46 DX e 2 kL - DA DX ol B v v 1 XL XD
SRS HE DX e s - 1 44 28 DA DX XX DX D #le e -Ho DX ririi 2 DX DR DA DA X T
AnyGrasp HYSFERIFIEX WS CAD 5 HRZEEIMUISHEREE 118X X X XIFLER IR

IXPIEDX XS DX k52 D D 14 22 e 2 D 47345 D D+
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AR £ DA DI X X744 AnyGrasp @i D 50ms 4445 X PR 15 X D IR SRS BRUS
st A7 D D) 9 D 5 0] A D AFR WS4 149550 DX DX A R4 580 DX k20X DX DX 28 D TR 1 DX X DX 7%
Xl AnyGrasp X X#EEE R 500 ZRTRX e WM IKEEZ 1000 X85+
R DX e R e DA DX DX ik X AR kA XU XAy Grasp S@ i {5 i DAk e A 99.7 %1%
SR8 DX G 1= 9290 FR 15 i X 5 228 1915 DL X DI+ D) 528 (X 4% 22 i 4 (X1 4 49455 X DX s 7

XA DX D 2 X7k 7 DX B 4L D+

Any Objects Challenging Scenarle Dense Frediction

B i%: AnyGrasp i H 89 &tk

%% : https://graspnet. net/anygrasp. html

AT FERED B 2 A7 4 D 1

R0 42 D X1 D) XX i 183 1 DX 44 R A A ZE (B (X1 32 2015 X T s A (s 1 17 KX
#SDGsX-HRIEE X 1H 2025 BT X 22 A7 MR D AR 150 A A1 % 5 A X A 22 e X B )
DA BERR DA P70 DRI DI OX] e DD D e -1 D DX MR-~ e DX R XU A DX i e

R DX B 4~ S -1 X £ DX A DX DX o7 =D e i 46 DB D) e 5242 DU R DX+
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X1 D7 246 DX 192 D) i D e 50 7 4 DX 4 X 5 XU D P Carla Gomes (XX T e AT $9[X
e [X 4 X e A0 £ 3 D DX X0 42 415 17 R 4 s (X1 DX 430 {7 o 5t TR 488 DX DX 44 S W e 251
F AR DR X IR D R [ [X) 22 58 A A D) 42 4 ) D X1 DX e DX 495 DX DX 85 S 24 DR A4 D
IR ARME A DS S 1 DXL FE D DU A AR et -G B R D X 22 O DX - - - DX

X--fENature - Machine Intelligence[X%&X &+

Prototypes r T 1
(ICDD stick patterns) 1 1 |
Input: . 1 |
m::snlt?gsglrl:‘; Interpretable Decomposed Reconstructed 1
structured phase patterns XRD patterns
latent space |
L S e 1
a - [T et 1 = | 1
Assumption of underlying \ = |
GMMs for the experimental . |
XRD pattemns. .
: |
Thermodynamics rules: \\ * |
A batch is a sampled \\,\ -
+  Gibbs phase rule composition path / ot |
+  Gibbs-alloying rule . » objective
Phase field connectivity Batchi
Multiplicative shifting controller Weights controller Reasoning
loss
Prior knowledge

Reasoning modules
B : R AR AR R 2 3d ab Ak 2 A s AT AR 09 id A2

% B : https://www. cs. cornel |. edu/gomes/pdf/2021 chen_nmi_drnets. pdf
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g XXX EE X GMLHCPM XXX E A |#ETransformer-XL NXEIEENXS 119E X
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iS5 HEX X AliceMind XX

6 XHRBESEHEDI XM B AliceMind XIX#R I8 PLUGH-StructBERT-HPALM XAJ##
SRS RN NX SR EX XX EAliceMind MXIFHEES 1] [E R4 R R DG X #9 15
A-HK X AliceMind XX DX DX s 0% e ) X 2248 i bl —+-D) DX R DX 47 i 2 24

X+

-

. Gkl = e, 37

i A B I7 4

Bi: AliceMind -F& & 69 b A7 3%

Fk: TR ER

D75 DX D e 47 5 Wi e DX 073 42 DX T

OneFlow [X] XIMH g X < [X] [X] D e 2 iy

10 (XI97% B X B 25 1 4 OneFlow XIXIMHEE X X #9 X N +#1IfE  SBP## Split, Broadcast 18
Partial-valueX8 X1 Actor 5 1|3 REUSE X BE HAF - X G~ I A X+ OneFlow 7= 541
XIXEEXI X -+HSBP D Sm ki@ st Mg AR X & E0s XX X X X HRA ctor DX fE & BE I 458
P DT X Dt DX X1 7= 22 W (X DX - s 54 763 B DX e DX 57 (X [X) 0 i DX 4 T 440 DX 42 L S

XHXNXNXNX#EOneFlow XX 1 IDm-ees 14X+ X #x X AKX+
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11000

10000 - PyTorch dataloader

2000 + S PyTOI'Ch DALI

8000 - PyTorch synthetic data

7000 | B8 TensorFlow dataloader
TensorFlow DALI

6000 I TensorFLow synthetic data

5000 - mwmmm OneFlow dataloader

4000 - mmmmm OneFlow synthetic data

3000 - .

Throughput (samples/s)

2000 -~

4
# of GPUs

Biz: OneFlow 5 R EF IJERESLE Loyt

k. https://arxiv. org/pdf/2110. 15032. pdf

X4 X B4 410 )L DX DX DR 5 4 A 2 3 DR S E K ALT 1 DX DX A g

10 DX X148 D B4t 12 L IXI DX DX 7 5 DX TR SR DT DX DX A 4 e Colossal-ATXI AR

IXTBEE A £ 6 AT X X A 07 16508 10 DX 49 M K D Mt DX DX e ok +-Pipeelinee I T/ D g

TR DDA DA AT BN TR D 18 5t 1 D D4 DX e 1 73R DX DX DX i~ - DX 5= D

IXI DX 5 ok 5 i e e s D 8 D) D P 160 DX DX 52 3 4 2275 47 it 2 DR s 1 A A A D 5
| SR BE AR DX B2 BT 1 P45 A 1 DX e s e DX e S DX S Wi DX -HE X X

BRI -+
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import colossalai
from colossalai.utils import get_dataloader

# my_config can be path to config file or a dictionary obj
# 'localhost' is only for single node, you need to specify
# the node name if using multiple nodes
colossalai. launch(

config=my_config,

rank=rank,

world_size=world_size,

backend="'nccl',

port=29500,

host="'1localhost'
)

# build your model
model = ...

# build you dataset, the dataloader will have distributed data
# sampler by default
train_dataset = ...
train_dataloader = get_dataloader(dataset=dataset,
shuffle=True,
)

Biz: ARAERE ARG THRD

k& : https://github. com/hpcaitech/ColossalAl

FEDTRPHE DG WD P DR DI DX X DA R 15 220

E5% X GPT-3 X 55X ZEsE (K
DX DX 478 1222 (X R 5 4 DX i 1) DX DX DX A 3 DX s 232 ] % DX A~ e i X 2 e e ) X R B [ % I X £ X
18 XX i DR X X 74 45 X X X 2 2215 X lEl e min sz X GPT-3 BE X e (X5 Microsoft Power

App DX 7 X DX % D 220 4 DX DX B DK DX e D At X 4L K-
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== Ve
i BrowseGallery15
[Title] O I+ Y
Properties Advanced Ideas (e...
Q_ search items
O
4 Yvonne McKay (sample) &— show me the Customers from the U.S. whose
us. Expired subscription is expired
E Susanna Stubberod (sample)
:. us. Expired
] Nancy Anderson (sample) Question 5
4 us. Expired Show me the Customers from the U.S. whose
subscription is expired
Maria Campbell (sample)
Answers
us. Active 5
We found a few options for you, try selecting one to
. " apply an expression. Try playing the app to see if it is
Sidney Higa (sample) working as expected. Learn more
us. Active G
Scott Konersmann (sample) @ Customers where Address 1: Counttr'yfRegion
™ - e = "U.S." and Subscription = "Expired"
. \Ctive
. Filter(Customers, 'Address 1: Country/Region’
= "US." And 'Subscription’ = "Expired")
Robert Lyon (sample)
4 us Active
R
I Paul Cannon (sample)
I .88 C

Biz: GPT-3 At 43 sk HIBENHT-F 6 PARIE A RIET L AT R, otk dBte & 2 F

KR BEE R

OpenAl XL Copilot BfX KBS & Codex 4 1

6 X#FOpenAl ZEHIE R+ GitHub (- #E#IAX R SIRKEEST B4 Copilot BEfk
X1 X 254 0 AU B K E F AU X VS Codee S-HCopilot LM X0 (7T SEF I 7 B A
st X4t X -t 22 X DX e [ - s X X AR X+ I8 (X025 X B i Copilot 4

s X e e 2247 15 (X 1% R B IX) DX TER T Copilot DX (558 RE R 450 4% B o nfe 2 5 -1+

8 X#EOpenAl M) Codex & I APT & #EXI D16 [ 18 18 7% ] +Codex X 518 GPT-3 &
P e g DXTR S 4 120 BR-H5 MK Codex BEXIXBRYY GitHub 25 M BEHR HH 7 I X
FENXTAIR XA Codex X X 11 52 A A e DX X4 X X e X Bt X e XXX X)

DXUGED #4 B+
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OpenAl Codex Model GitHub

LEEE Provide Editor context JEE

~

-----
GitHub Copilot "

Public code and text

on the internet

B %: Copilot 93 K44

&% : OpenAl B M

OpenAl M&[X GPT-3 &} 1] EZNE X
12 X0 pen AT M Hins (7 28 (6 X M X XU 44 APT (&I X W E R a5 A 2 X 38+ GPT-3

EES HXIXERRMENX RN Python BRI XIERIAS MR IERK LI+ GPT-3 4t 11+

OpenAICLI:

openal a ate -m <FIME_TUNED_MODEL= -p <YOUR_PROMPT=>

cURL:

curl https://api.openai.com/v1/completions \
-H
-H \
-d

Python:

openai
pletion.create(

FINE_TUNED_MODEL,
prompt=YOUR_PROMPT)

BiE: fl# 2 H4 GPT-3 A A fy i 42

R : https://beta. openai.com/docs/guides/fine—tuning
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AL B A5 S PRI

s i DA DR BE DA TR AR 5 1)

GPT-3 X2 X1H HAE F

CROVEE B DX X532 DX X 1 e gl 8 - DX (X e e 2 A e £ 32 X s e 3 DX R
G D5 1 SR G Bt 1) e DX s s B R BA X i D APTH-E X B A7 DXVR SR 4 XU 1) 4 0
DX R g DX HX 8 GPT-3 XEXIHEO pen AT MEGHIBEX s i GPT-3 5 1) DX 47K X i % lf

&N AP XX+

551 3 ARGPT-3 #X & XIEIEX XIXGPT-Neo WX -S| XIXKME 27 BRARXIR SR

R B A TAR R A ES | A XX E-

Model and Pile Pile Wikitext Lambada Lambada Winosrande | Hellaswa
size BPB | PPL PPL PPL Acc d 9

GPT-N

A [P [ 32.285 30.266 37.36% 50.43% 28.67%
125M
GPT-3

_______________ 9 o
125M 18.6 427% 52.0% 33.7%
GPT-Neo
.......... 0, 0,
350M 22.5657 13.876 47.27% 51.14% 32.16%
GPT-3
..... 0, 0, 0

350M 9.09 54.3% 52.1% 43.6%
GPT-3 Ada 09631 | ----- | ==--- 9.954 51.60% 52.90% 35.93%
GPT-N
138 22 0.7527 6.159 13.10 7.498 57.23% 55.01% 38.66%
GPT-313B | ===-= | ===== | ==ee- 544 63.6% 58.7% 54.7%
GPT-2 1.5B 1.0468 ———— 1748 10.634 51.21% 59.40% 40.03%
GPT-N
278 o 0.7165 5.646 11.39 5.626 62.22% 56.50% 42.73%
GPT-3 2.7B ———— ———— ———— 460 67.1% 62.3% 62.8%

B % : GPT-Neo #= ) B HLAL 69 GPT-3 AL /2 ) BEAE 4 L & M Ae 3T Lk

%% : https://github. com/EleutherAl/gpt-neo
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ATERRDIMYX) AT B0 7 X B O

32 AT 5 1R 5 DXE DX D475 i D) e [ D 4 470 D 78 X X 3 D) [ [ s e 4 44 X 7L s e e
Ity I DX 2 e SR SR DX DX D 3 28 475 ) DX DX DX DX DX DX 44 4 2 DX G 25 D ety S 5
R AR DX 57 {7 A D DA D 3 A2 M D ARDD AT R DX 47 9 D -Hs AT i D -HX] X e+

X1 D1 DR DX 4% DA <) AT kit s B % D) DX 8 -5 X 4 B uge D 12+

X XX B4 RecBole XA X AR B

2020 N g7 ] 22 X DX i D 2 DX R £ DX DX DX R 5 S 2 % RecBole XX
Bemi R X XX X i 1.0 THXIEGitHub 283% 1400 figX+RecBole %5 PyTorch X'1H#E
DX A A% A s DX i - DX IR - 3= XS ife X g X X) RecBole XIE#E 72 25
DXUHE DX AR S 1 4% 7 e 8 v R 4 DX X0 A it DX 4 X0 X DX DX e+ D) i (X 4ol 6 e i =
i Context-aware X #) DRl 1% 19 DIME X-+HRecBole XIwk#eBASH A BE-H-XI D4 XK [X]
BRI 2 EE 28 SRR T DIIIE-F XK X SIEIEX RecBole X XK IA%S F#)
XU DX AR 47 B 2 X X 7R a3 X B 44 X >R 3 DX B -HX DA AR IR GPU il DX AR ecBolee i i X 2 B

DXV 4 e I DX 5 DX e Bkt ) e -+
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Execution Train Utils .
Automatic

T t Parameter
Data Model Evaluation Tuning

=
DataLoader Sequential )

General ( Value Evaluation J Sampler
(. /

Knowledge

Test

-’I

Dataset Interface

)

[ Ranking Evaluation j Data
Formator
|

Configuration [Command Line) [ Config Files J (Parameter DictsJ [m]

Public Dataset Context

-o"

B f: RecBole #9424y

%% : https://github. com/RUCAIBox/RecBole/blob/master /README_CN. md

FENXXZEIRXIHR6 XfEFacebook T XD Z&E X 5+XI XX Habitat2. 09% 2 245 A 2 X X]
Ak D R D D D) 28 447 i ) D) D47 4 1 X D 47 D g X Bt e D) e -1 D DX 1l DX 0% 4 1
AR DAsE TR D5 M XD 8 S E AR XU 3E DX D-HHabitat 2.0 Ja 3RS My 3= B Ve
FAEXH3D DX 3 Yt R ARDX] & 8 X e DU #4449 DX 8 DX 44 1 gt R DX 18 DX D DX X DX 2 4

XIR-+-
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(c) Set Table

B iZ: Habitat 2.0 AMBAZR BN — 4t 4, OIEEEER, AELEN. HEEARS

%R : https://arxiv. org/pdf/2106. 14405. pdf

Bif: EIMLE AL Habitat 2.0 B ¥ 5 3)

kB : https://arxiv. org/pdf/2106. 14405. pdf
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DeepMind [X|7#1%) < 5 X & X MuJoCo

10 X %% DeepMind [X] 445 [X] 5% X [X] &5 X MuJoCo 4% M4 i 52 DX s B <) SOA% 22 92 X X IR
#Multi-Joint Dynamics with Contact[X¥&X-+MuJoCo B X153 1545 Wi [X| W58 He A HEE A7 47%
G DX 5 5 DX 7 D R 2 [ = D) 5 X1 e D) 32090 DX DX LA DX 2 8 DX ez #4714 DX X0 DX {8 140 28
DX e i S DR IX] DX 28 45 4 s X4 5 DX XU BE-HD eepMind. (X DAEIX] S BRfRt D i22 2022

m s+

B iE: MudoCo ¥ KAt 8 2% 89 4k 3L B 3 AT AL 4ok

k& : https://deepmind. com/blog/announcements/mujoco
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WifE)1 Sea AT Lab XXM & X DX MHa& % DX 4 X 4 1A X) EnvPool
XXM SRR X8 11 XI#E LT 'L Sea AT Lab XXX T X X PH g ik X it X 1 pk i X EnvPool %
XA 256 56 CPU 4 X 5% % DX 1EL [X] 126 R A5 15 4 65 (X 478 24 22447 DX DX M e s [X) v 38 X A -

VizDoom X#EMWHE DeepMind 18 OpenAl #JXXInHj# APT XX+

envs[0].step(act) | Blk0O

| 11| 16 | 3 6 | - oo—
| envs[1].step{act) | Blk1
3| 14 7 0 5 | P
envs[2].step(act) | Blk2 [ )
| | 1 C ftt Batched
: ) | g 3 W ) I onvert o > (ohsre_;\.ra%cf:n,
.envs[ 1.step(act) | | . Blk3 Numpy Array rew:nv.i;} Q,
| envs[4],step{act) | L E ’ E Blk4

| envs[N].step(act) |
L —— BIkN

ThreadPool BufferQueue pvbindl1 /
B 7%: EvnPool 94 RZ424)
kR

https://events. rainfocus. com/widget/nvidia/nvidiagtc/sessioncatalog/session/163023958349

0001Z5dE

X #eHif? 5% Faster Transformer4.0
B AT S 1R A X4 XITEX B kif% 5% Faster Transformer4.0 1HIES G LA ER R
A NXIR ST GPT-3 22485 Faster Transformer #iEXI XERE K15 Pipeline MIANX Ik~ GPU

XX+
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Batch size IpCt ot i FT* (ms) FT* speedup
Seqlen SeglLen (ms)
1 128 8 660.38 488.86 1.35
2 128 8 687.34 509.47 1.35
4 128 8 1004.88 629.64 1.6
8 128 8 1705.07 749.86 227
16 128 8 31M11.57 1037.47 3
1 512 32 2384.78 1719.96 1.39
2 512 32 2503.24 1830.56 1.37
4 512 32 3658.65 2092.56 175
8 512 32 6238.79 2629.97 2.37
16 512 32 1140953 3706.23 3.08

B %: Faster Transformer 5 Megatron #& GPT-175B _L#9utiE 5ok pb

k& : https://zhuanlan. zhihu. com/p/363517823

X#eHi{% 52 Canvas EEENXNX X

=i

FRW

i

e Xt X 1E6 R BerEFIEE 2019 B 1= GauGAN X X 1E(% 5 #E 15 MX Canvas#i

L AR D DX DX AR D6 D988 DX DX ) D i 45028 D X DX 2 AR DX R D RAAIRARE DX B AT DX DX DX A

RIOYE X =R A+

B E: Canvas 8 & 4k @ A 5 kA ) Al & AR 893 52 89 B 1%

kR : https://www. nvidia. com/en-us/studio/canvas/
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AIKAIXIRXIX TR BN XX EitGAN

11 XI5 /S7 DX /A7 DX DD skt DX 47 i X e o i 1 DX g i A X ) R B AU X X
EditGANE™ DD D449 X X X e e 16 [ 58 52 5 D 58 DX DA AU e X0 ) DX s s DX AR
R BEXAREERUN - FEJItGAN FIfE GAN [XI X9 e = 25 1= X X X X A 5 {5 e
S5 X DX 6 DX 7 DX A DX T A AR GAINT e [X] 25 (X 4 DX S e 1 X (X4 ‘= B A ol [X)

XIS s 2 D7 R DX PR DX 5440 S A £ A X1 DX 7% DX D D s DI DX S B X -

-1- Train EditGAN -4 - Real-time Editing
with Editing Vectors B g8

FiZ: EditGAN 3b47 B 1% 20 5 09 i A2 Ao R 32

kB : https://arxiv. org/pdf/2111.03186. pdf

iy X X456 PR NES B % 410 7 TS itk LibCity

il e S e DA 1.1 DX A7 e D) X0 D D -2 D D A7 48 A ] 7 P ) B R G 0 1 TSk
M LibCity % D /A 43¢ 15 A X L o4 B0 B S 1) 1% 72 E X A 4 X DX DX S5 4 44 £ e+
LibCity &% 30 AU XIS IAE 50 AIgakfsaingy |9 i DR X 57 ia-HiEhX 24
S D DK 9 B A2 e A% D D462 DA DA A s e 4 DX i 7 X -HIK X LibCity D0

EANETERIEIR ACM SIGSPATIAL 2021 #aENX X+
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O Configuration Module
© Data Module © Model Module

O’ Setup
Config File

E Loading

@ Execution Module © Evaluation Module
| Trajectories

Y Preprocessing
Traffic State
Normalization

| Traffic State
| External Information

Trajectories Filtering

5‘ Evaluation

Value-Based Metrics

Traffic Speed Prediction
Traffic Flow Prediction
On-Demand Service
Prediction
Trajectory Location
Prediction

B iE: LibCity 9 8B AK4 m,

@ Model
Reproduced Models
Custom Models

"Ra;ﬂ:—Bas‘;d Marics

Window Settings

. Negative Sample -

kB : https://dl. acm. org/doi/10. 1145/3474717. 3483923

b R 7 g 1D e DX i P s DA DX X

TR BRI XIIR 11 DR i A 4 D 7 52 1) de X s P s DX DX DX-H X X BE S AT XX~ I
XIS XA B AR ST 114785 DA DA IR BRI e e RIX e DM 30 st
DXIMEE (€84 1000 228 D49 28 i A U X Wi X il CogNet DX/S) DI DX AT DX DX A0 5 X0 5 42 B
(R DX e 5 X — B AR R 0% (X1 DX 32 B 4y e DX AR sl D etk Bio DBIXI DX i@ 4 X I
WL s A i S 44 8 5 s Bl AL DX X Bradn Py X X [X] 4 (X e DX ok X 2 5 £ X 48k DX 7 T X

DNNBrain X & B s XHrsi e s () DA ke r s s gh DS e k1
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3AAL BA CogNet BioDB Model Tookitv B& %F E3

EMEREFFABTES

ZRE. 2HE. 3ET. SNAESTSEEOERNIMAEMIRE

FRBES HE
= = . 3 £ ¥
-9 roEr
HPERUSWE
AsARIT R R EMEUBES BRATARNMREELRNE, AWAHRRRG
CoghetB A TREH AR BN —T ARG B SRE, SME, 383, SUNESNMEDEHA P e BALANIE, R
ABER, REASTETERARESNAL PIRREEHS TR BB IE T B B RBIR R, W, BEMRELLRE)E RS,

=) = =D
Bik: 4R £ TR T AR &

& : https://brain. baai. ac. cn/index. html

A DRI DX X D D T XU BAE D A 2022 g X1 A B DX DX BRARIKI A DR DX e DX e A DX DX e
(e R DUMRL D 75 P-4 i Pl s D EIRA D) DX R {5 5 48 A e~ DX e 26 22 ) BEUBIR AP XU -4 2R 2 [
(A DX SR 1|5 R X SR 5 X s s o e A e MR 3 D) 205 B 5 PR XU R X4 DX X X

WAfE R 7+
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BXNN

AT BN X zEar X g2 FI5i DX X

Al 1% 2 et DX e DX 449 DX DXt DX 6t AR DX DX O DX DX T e 4758 D g3 e DX DX 8% e -F-AT it
[X0 4 D 5 7 e 49 ) 8 (X1 X147 D) 228 (X1 S D) AL 44 28 e D i S 4 1 M X s e DU A
@t X+ e ERLHEE TOPS00 X IAANITA P HRMLTE X X 5@ DX vk I IR B A AR I s 1 i @
I PEDIFERR32 Ji DX XS 2 D i@ g R e DA R FE P X% B T IR B XER DA AT

gEE I NN A XX XA X R X R KX+

IR IR a2 DX W i X i [

3 DR GED X XI5 #E X R RTKEN DX DM (XI DX AT i D DX e #5475 X DX 315 X Xt X
ARM X & #5h [X] X & #57 X Jid 48 3 WXL 4% 22 2021 18 6 [X] TOP500 [X] X 78 T 3% #59 X M 442
PetaFLOPS#EHPL-AT XX &#@X & 2000 PetaFLOPS#42 ExaFLOPSX| 1 & & 3: 154 e+
A1 DA R DX DXk 2 100 /g DX 54 s D 5 4 (X0 41 5 X0 47 [X) D P-4 D - X e P X 9 45

PEMDIDINAL DX AT B DD oAt DX e i 1A i D DX X DX e 3 44 DX+
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Rmax Rpeak Power
Rank System Cores (TFlop/sl  [TFlop/s] (kW]

1 Supercomputer Fugaku - Supercomputer Fugaku, A64FX 48C 7,630,848 4420100 537,212.0 29,899
2.2GHz, Tofu interconnect D, Fujitsu
RIKEN Center for Computational Science

Japan

2 Summit - IBM Power System AC%22, IBM POWER$Y 22C 2414592 148,600.0 200,794.9 10,096
3.07GHz, NVIDIA Volta GV100, Dual-rail Mellanox EDR
Infiniband, IBM

DOE/SC/0ak Ridge National Laboratory
United States

3 Sierra - IBM Power System AC922, IBM POWER®Y 22C 3.1GHz, 1,572,480 24,6400 1257120 7,438
NVIDIA Volta GV100, Dual-rail Mellanox EDR Infiniband, IBM /
NVIDIA / Mellanox
DOE/NNSA/LLNL
United States

4 Sunway TaihuLight - Sunway MPP, Sunway SW26010 260C 10,649,600 93,0146 1254359 15371
1.45GHz, Sunway, NRCPC
National Supercomputing Center in Wuxi
China

5 Perlmutter - HPE Cray EX235n, AMD EPYC 7763 64C 706,304 64,590.0 89,7945 2,528
2.45GHz, NVIDIA A100 SXM4 40 GB, Slingshot-10, HPE
DOE/SC/LBNL/NERSC
United States

BEE: 2021 4 6 A 4 3 TOP500 A2 H 4% % Top5 &ML

KB : https://top500. org/|ists/top500/2021/06/

HEDX DX e Pt AR X i@ B 7 52 AT @ Ml )2

5 [XE DX X e [X) B 548 DX M @ 4 AR ER S CM: 58 W FEBYE AT 5@ RN X 78R Perlmutter D%
IREsEMX 6159 SAXI#EHE A100 GPUARX X XEE XA X X2 5@ M4~ 4000 PetaFLOPSHH4
ExaFLOPSHX [X] Mg i [X) 7+ ZE U B Phase 1086 X M 4/ 2021 8 6 X315 TOP500
XX 8 7 2 5 X 4 64.6 PetaFLOPSHE i 5 (X #8 fiw 7 HPL-AT [X) X 45 44 78 % 2 X M 590
PetaFLOPSHE & 5 XX Wik iR Ea@ XKWk 20 a2 X 450 ne X 7 v 1 X R X - Bl

XIP-D ez -+
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Rank Site Computer Cores HPL-AI TOP500 HPL Rmax Speedup
(Eflop/s) Rank (Eflop[s)

1 RIKEN, Japan Fugaku 7,630,848 2.0 1 0.442 45

2 ORNL, USA Summit 2,414,592 145 2 0.149 77

3 NVIDIA, USA Selene 555,520 0.63 6 0.063 9.9

4 LBNL, USA Perimutter 761,856 0.59 5 0.065 9.1

5 FZJ, Germany JUWELS BM 449,280 0.47 8 0.044 10

B 7z: HPL-Al 2021 4 6 A 45 Top5

kB : https://hpl-ai.org/doc/results

D SN 2 1 e 2R 4 XEEE XX Dojo
6 DX Atk [X) Sk in 57 Ve 6 22 e 0 X 72238 X X) DojotE MK 5760 ZANX BEME A100 FEXIFEEAN 720
satgmREEN AN X BN R 1800 PetaFLOPSH1.8 ExaFLOPSX#ENX 14 10PB 4

XIS XU 1 Dojo #4049 X% 5 48 [X] DX 37 DA D440 78 DX DX DX A H TR ) SE 4 (6 3 25

E X JUWELS Booster @& 5 Top500 X X

6 DX 1 XU 1 1 15 S o i - 222 e X -G it X0 1) - DX 5 DX M 450 48 A 245 52 #5238 JUWELS
Booster #J[X X X7 HeiE@yiX# 3744 EX#EHE A100 GPU {8 HDR200 InfiniBand X/##
AR REEELE 11 X Top500 XX &S g E@ XM~ 44.1 HPL PetaFLOPS-HE#EX

SANA AP AT i@ me REmRmE XX X Top500 XIXHENX et XXX # AT EE@ XA+
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IR T e (B DIl

D07 X 4 35 DX AR S A LA AR T 1 R AL

#RLAFBenchmark D X D IR R SR 5 14 X XI5 7 SR AT S@ RS 11459 DX HAR RL 3 A <) D e
RFRESA D~ 2R X B -HRE AN A 25D e DR DX s 53 X4 T8 ol L 44 Skl 2 B 7R
PEIRIR - 7 Aty AT DX A7 RUIXI R0 2% $5 A A D) X140 DXL 5 XU bt e e R A 2
St 1P PR B AR DX DA 5 £ D DX X s it 24 ) (X1 D0 2 5 i o) 3L DX X5 e (X feEL PR

SRR T4 7 SR Hi A7 Tt e D ot 22 R D SRR DX DA s i D T s X 3 11+

b PR P 4 X 7 52 X 4 P e DX 5 1L

12 Mtk F Bl X752 X 4 2 X) GUGE I RLAR I 3¢ 3 e X b e 52 v g X DX e g+ 22
DA DX 22 K X i X X 7 Mt e = D) [ A 4 8 X X DX 227 DX DX X e o DX 0 DX DX <0 X EXUARA X4
X it D s s DX DX [X) DX - A7 DX e i 40 DX DX i s 0 A X g i R R XU 2 DX SR BE R
DX DX 5% 28 18 S5 A 22 VR IXQ B 2 RS S B - 1 D g e B -~ 2R v DR L
17 SR X+

BiRiaEHELR

BIREHIZR "0 -5 HIRR NRRSEMETIEARERNREERIESE

FrEkEh @

ESER-ITR @D EEER-RER @ ERATRTE @ EEEN @ WEXE @ ZiEE @ B¥EE @

THEIESE

BE: BIRAGEOE S 6N IFRE ) A BB R

% B : http://cuge. baai. ac. on/#/task
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CMU-HX XX Sttt DA T 1) i X7~ B XU BB TR ™~ B2 X (L iE X ExplainaBoard

Aol 2 7 X1 DX o o7 e D) it RL T 2 DX R 5 0 6 1) 2 O i AT AR D P i A AR 7 XU I
DIEDX] D5 X1 D D #4751 L i D B T 24 5 1)1 0 DX D BEAA D4 77 Al DX i e DA L DX 22 X
SRR BEA 2 X A 13851 X7 DX CM U= [X) DX f e i 22 X DX R A i DX T 2 0%
RUX ExplainaBoard #4751 R T 12 52 Ik X% i DX RL A 1 RL T D F e e 8 D A X D R X
1% 55 D) P DX A R 47 D) ™ A D) D)7 ¢ X X044 D A 2 X B A D 24 25 25 DX 8 X <~
20 AT DIRG9 )R XA XA 7 B DX AR DX DX A 55 XU B 35 D A+HB+-C XU
1 DX il 2 L 25 D D 2 3 i DX K D R 7 A )~ 4 DX A P9 XA XA ) D D i e 225 5

XX #RExplainaBoard XIXI4 400 £ AT KIAHH-50 AN IE-H40 HERIRX (€ 12 S+

ExplainaBoard
F1 Fl
Leaderboard
v v - -y " elLen elLer
Rank | Model| Score 1 2 3 >4 12334
1 Iron 93 Single-system Pairwise
2 Thor 92
3 Loki 91
4 Hulk 90 .
o MMz M3
Data Bias . :
System Comb.
Fl1
0 2 > Lo . . ~ ol ~
kv Rt Fine-grained Errs. Common Errs.
Confidence Calibration

B f: ExplainaBoard &9 KB4

R : https://arxiv. org/pdf/2104.06387. pdf
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X IX g X 47 e D 7L

Aspect Functionality Input Output
F1
Single-system Performance Histogram: the input model is
Analysis One model good at dealing with short entities, while achiev-
«en ing lower performance on long entities.
Y12 s >4
F1
s Performance Gap Histogram (M1—-M2): M1
il Pairwise Two models
Interpretability Anlyeis (M1.M2) is better at dealing with short entities, while M2
’ b «en 18 better at dealing with long entities.
1 2 3 >4
Q.L'/’_\.‘,,I Data Bias Chart: For the entity length
Data Bias / il attribute, the average entity length (We average
T Multi-dataset the length of all test entities on a given data set.)
Analysis h
N of these datasets order by descending is BN>
eLen BC> CN0O3> WB.
) "o pe Error Table: Error analysis allows the user to
Fine-grained ‘S“‘lgle' or print out the entities that are incorrectly pre-
Error Analysis Pall"Wl-‘iff-S)’Stem Lo ™ dicted by the given model, as well as the true
diagnostic results label of the entity, the mispredicted label, and
5 the sentence where the entity is located.
Interactivity
) Ensemble Chart: The combined result of
System Multi-models model M1, M2, and M3 is shown by the his-
Combination ~ (M1,M2,M3) togram with x-label value comb. The combined
O i v M3 result is better than the single models.
Fi
Error Bars: the error bars represent 95% con-
Confidence One model fidence intervals of the performance on the spe-
" .. Cific bucket.
o 1 2 3 24
Reliability ‘|
ag® Reliability Diagram: Confidence histograms
Calibration One model a8 (red) and reliability diagrams (blue). that indi-

cate the accuracy of model probability estimates

B iz: ExplainaBoard &9 £ &0 8k, WA & EARIR%] (NER) 4£ 4 A7)

F R : https://arxiv. org/pdf/2104.06387. pdf

e DN B 7 4 D B A D T DU D R D SR 38 MATH

11 DARACE DAPRE A 7= (B A 188 D IR A 452 A D T DU Ut D R DX SR 3 MA TH AR+

12500 [X] DR 4k 788 X 2 A% DX S8 741K X s L e e e (X3 DX £ DX 4 e X DX s 5 1) 48 (X0

X &R XX X A e s A S X 1 X SR XX R 38 AMPSHe Auxiliary Mathematics

Problems and Solutions X4 X &R 10 EEERGHHE G XN DX 4 ik G ek R X

3AAI
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500 % Mathematica RN HBL &I K MifEARTRSHE GPT-3 #PHIX 1RIBST |

# MATH XJerg8i™ XX 2.9%-6.9% 8%+

MATH Dataset (Ours)
Problem: Tom has a red marble, a green marble,
a blue marble, and three identical yellow marbles.
How many different groups of two marbles can
Tom choose?
Solution: There are two cases here: either Tom
chooses two yellow marbles (1 result), or he
chooses two marbles of different colors ((5) = 6
results). The total number of distinct pairs of

marbles Tom can chooseis 1 +6 =7 |

Problem: The equation 2% + 2z = i has two
complex solutions. Determine the product of their
real parts.

Solution: Complete the square by adding 1 to

each side. Then (z +1)2 = 1+1i=eT /2,50
z +1 = +e’s /2. The desired product is then

(~1-+ cos () ¥3) (~1 - cos (%) ¥2) =1

oo (5) VB =1 - (2e2E) | 1= V2|

Biz: MATH ZEEH AR

%% : https://arxiv. org/pdf/2103. 03874. pdf
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MIT X fiifEMi KT Python Programming Puzzles f X% X X 18

11 IR MIT-H{X] X 2 et X450 1 DX 0 ) 2 #4450 8 22 05 X T4 BE = 450 AR DX 41X DX MRS -
XD 741X XIFESH Python JTDBKHRARAX DI XU~ RESAX X x AR L XX T TruetdtEEXH-
SIS DT % B M X T3 08U Python Programming Puzzles (P3)#A X #&HX X3k

BRI 2 X R XXX B AT @ HR A A D &A% L 208 i IR IRIEEEX 14

%\-}

_|_

# Find a string that when reversed and concatenated with "world" gives "Hello world"
def fi(y: str):
return y[::-1] + "world" == "Hello world"
# Tower of Hanoi, often teaches recursion. Move [i, j] means move top disk on toweritoj, with 1 <ij<3
def f2(moves: List[List[int]], num_disks=8):
state = [1] * num_disks # All disks start at tower 1.
for [i, j] in moves:
assert state.index(i) <= (state + [1, 2, 3]).index(j), "bigger disk on top"
state[state.index(i)] = j # Move smallest disk from tower i to tower j.
return state == [3] * num_disks # All disks must end on tower 3.
# Find a non-trivial integer factor d of a large number n

def £3(d: int, n=100433627766186892221372630609062766858404681029709092356097) :
return 1 <d<nandn ) d==0

Biz: W53 RE A GA2 A B 4 0 o By A

R : https://arxiv. org/pdf/2106.05784. pdf

UCLA-HXXIXMIT X et X T e B v v XX X e 38

12 XG5 DA DX DX 7= =X DX DX DX HA-MITT (X0 s 4 45 i X 1 B A o 8 X £ DX DX 47 (X
T4 XUE 1 XX X F ZL % (2 MU PTR#5-HPTR X T %t 22t i 1 X XU B g it 1) 4% 7= XD
XUET-L X-Hi & -HXRE 4 X X XM 7 88X RGBD & X =B ¥H#HE Ground Truth

A0 DD D8 D443 DX DX X 2 X X7 DX -HX DX DX A DX i 1 S DXty 4 D5 X DA
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[X0 ez e B 8 ) X2 D) DX A X1 DX e 2 DA 47 5 1) DU T e AR B A AL 2 X A R e A6 DX 42

X BAL AR DS ST IR+

: Q1 (Concept): How many objects with purple legs are there? Al: 2

: (hint: bed&chair)
Q2 (Arithmetic): What is the sum of the number of lcgs in the chair,

. and number of wheels in the cari? A2: 7 (hint: 5+2=7)
* Q3 (Physics):How many objects are siable? A3: 4

(hint: only the chair is unstable)
o Q4 (Physics): Towards which direction shall the -t move to become

+ stable? A4: front
(hint: to make the contact area between the cart and the table larger)

: Q1 (Same Attribute): /s the back of the chair and shelf of the 1able of
the same color? Al: Yes (hint: Both are yellow)
- Q2 (Geometry): What's the color of the part in the c/iuir that can be

: considered a line, and is perpendicular to the purple part of the

: refrigerator? A2: blue

(hint: the blue leg bars of the chair is perpendicular to the doors)
Q3(Analogy:): The blue part of the hair has certain geometric

‘ relation to the purple part of the r/rigeraior, By analogy, the blue part
- of the 1u/°/c has the same relation to a part of what color in the

: chair?A3: brown

(hint: the blue leg bar and the purple doors have relation: line-plane

perpendicular)
Functional Program of Quesrian "How many objects with purple legs are there? " Objeet Category
dart Catecory
Ob R Expan.d Filter Part Filter Part Filter Part o @ Pat (‘.lkrm_\.
! ory Colm- Exist Object @ Part Color
‘? } - Physics
purple ] [__Objeets B Geometry

BiZ: PTR AR o 69 438 £ A ot B4R AL 32 A M 584 409 1L

kB : https://arxiv. org/pdf/2112. 05136. pdf

HuggingFace X T M #E#I XX X X 38
9 M#EHuggingFace M X XIRGME F NLP XIFI818E % ki X S 650 X IR X b
1 P 0 DX #0 ~ Ai A oR RL 0 DXk X0 7 5 M- DX £ DX DX A7 0 s DX T G e A DX 1R A

ik 250 221
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from datasets import list_datasets, load_dataset, list_metrics, load_metric

# Print all the available datasets
print(list_datasets())

# Load a dataset and print the first example in the training set
squad_dataset = load_dataset('squad')
print(squad_dataset['train'][@])

# List all the available metrics
print{list_metrics())

# Load a metric
squad_metric = load_metric('squad')

# Process the dataset — add a column with the length of the context texts
dataset_with_length = squad_dataset.map(lambda x: {"length": len(x["context"])})

# Process the dataset - tokenize the context texts (using a tokenizer from the & Transformers libra
from transformers import AutoTokenizer
tokenizer = AutoTokenizer.from_pretrained('bert-base-cased')

tokenized_dataset = squad_dataset.map(lambda x: tokenizer(x['context']l), batched=True)
BiE: AR HIEE 6 TR

%% : https://github. com/huggingface/datasets

AT R0 it D MEUBE D IR D DS B AR ATE D DL 5 4

SR 4 DU AEE R D5 R DR A7 0% DX 20 3 DX DX e DX s e 47 X B DX e e 2 - 2o e
P e O a2 DX 1% DX DU FLBRARDAAX. AT XD DX 17 DX D47 5 AL R R -5 D
IXIHATER 2 A2 DU me e DX DA DX 47 25 D474 122 AT e D e D4 AR XA DA X 1y i e A s X

13-+

DX 52 X 2 57 22 ik A XU D H O 1 85 XIS 38
6 DXIRDK X £ DX 48 A 5 DX 7 5 22 Bt Ak B XX O 185 DX e B X e DX A [X] 1 E R e

EI 70 dnm 7 2% D 47 152 i D) ) Ak DX iz (X1 DX D 47D DX #8815 e DX DX B DX i 75 #4705k
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PR B D X e S 45 D e D s DX s X X1 3 BREADXI X X it 4104 Sl me i D D1
X157 D555 X DX DX X e A= HLO 1 X DX A TR 5% DAk DX D A 3 D X DX D 18 DX e X X
147 8 DX < 1 2 X IR 45 49 228 DU DX 47 X i’ DX 22 159 255440 1 D47 8 (X 42 D k2 DX

XU DI~ R X it 1]+

B: AL FEBARERZNTER., £: WEEZEID N, &: $£IEEF 5000 MiErd, Li
M(FE) Feipdit (Lé) R TEZEYTA,

%% : https://ai.googleblog. com/2021/06/a-browsable—petascale—reconstruction—of. html?m=1

AR DX DXk DX e X4 X DX X i A7 5 DX 9 DX 14 DXk [ e [X) >R X 22

DX k2 DX et DX 44 DX [X) 4 DX i 52 A MLCrONS [X) I i (X DX [X) AR 2376 40 5 A o 1 5 48 i 52
fAIntelligence Advanced Research Projects Activity#EIARPAX#ES 2016 B[X X #8422
DX e 37 i I D) SR 77 4 DX BBk A G4 v 4 D i S e 5 e e X0 s X DX M- i 152 2 e e DX ot A -
B DX DB APRMICrONS iR X XD i b DA ikt 2 #5-+7 XAEMICrONS 1% 5% B RASHN K
S ANeR DX (X A X490 DXk X i DX DX e [ 37 ) 22 e X DX DX DX) S #4 4 DX R X488 DX 22 X%

% 20 RREEMAIR DB 5 BREFHRM AN XA (A X XA F R X R R X 2+
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Data types available as data resource

PriMARY DATA Seconpary Data TerTIARY DaTaA
eye movement pupil position
-- videos and diameter
treadmill ivi

neural activity
motion

traces
FuNCTIONAL DATA ELECTHON Microscopy FUNCTIONAL -STRUCTURAL
IMAGERY CO-REGISTRATION 2p calcium
images 2pcalcium g coregistered
e segmentation mask neurons
: 2p structural

images —— correspondence

coregistration

CELL SEGMENTATION CELL MESHES

SYNAPSE CONNECTIVITY

A o N >

NucLeus PROOFREADING CELL TYPES
SEGMENTATION STATUS

BE: ot R Ty 9 AP AR A R R AP A IE LA Z A X R

kB : https://www.biorxiv. org/content/10. 1101/2021. 07. 28. 454025v2. ful |. pdf
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Sl D D DA R DA DA X X

2021 BHEAT XXX A5 Y RMEX X X AT BEibim 1 TPO-HX = X #5X ik X mu sk X

BrE DA DX DI X X+

2021 Mz 47 DR O] B 2 X e DA AR X3 DX DX DA DX X D B DX Kl TPO 170X 8 DA IXI XXX
XX AT TPO 1782 [XI9 DX DX AL D) o X s X DX D1 1 X34 X B XU X [X] AT 4 B -
BRI AT 2= BR X% X #2021 R AT DA X D X1 R DX et OX) B A R DX e DX XD A
DXz 0 X DX 2 X DX X4 DX B AR S = Wl 2 X SR B 44 5G Xk 3R 4 DX XU ER s DX Bt ALY AT+
XXX 2 NEREE X DeepMind AlphaFold2 #75 XIEAEEE X TR 5158 X7 e AT+
AR5 17 8 X RO R A48 1214 ) S A s DX DX DX e e i X0 S 47 DX DX 2 DX XU X XU RL s A 4547 XD
DX DA XU X128 Neuralink 6 DX X457 X574k D) 22 5 245 X e XU R 22 76 X DX A7 s 49 DXk DX 7%

AT+ DR DX DX X0 5 DX o g 4 4 -
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XX D2

AT XIH DX B 0 AT DX AR 4% 2 el tEL % DX 0 X8 DX ok DX SR X+ X DX X188 X X s+
DX X 2 X e 2 R DX X0 7 9094 17 D DX [X] DX £ 8 X0 DX X4 il DX+ S B DX e 5 T
SN AT DX 22 DB 2020 1 3.12 BRI K2R DX AR 22 2023 M&hE 20.60 BRI K2
X DX X370 X (B BB & Fe M 888590152030 M X 41— R BR-12021 1t X g D<) X #4 [X) (X i X
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