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def bubble_sort(arr):
n = len(arr)
for i in range(n):
for j in range(@, n-i-1):
if arr[j] > arr[j+1]:
arr[jl, arr[j+1] = arr[j+1], arr[j]
return arr

TERUHER, SRBA—THE, AMERERAFEENEHATHF, RERbAIFER
#R:

arr = [64, 34, 25, 12, 22, 11, 90]
sorted_arr = bubble_sort(arr)
print(sorted_arr)

BHERAWT:

[11, 12, 22, 25, 34, 64, 90]

XE—TEXRNERAFEE, AIMRBESRYE#TERNYT R,
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KB IR E BEf I
— AR IUERECIE: A “Westworld” with 25 agents; Auto-GPT; AgentGPT...

AR TR B SX R RS PR AR

‘j'

Taking a walk

in the park :
3 [Abigail] : Hey Klaus, mind if

I join you for coffee?
[Klaus]: Not at all, Abigail.

How are you?

morning routine » a2 o b | @io 8 [John]: Hey, have you heard
<~ e S T ’ - v . - - B anything new about the
(VR | 5 * - Pl V) - upcoming mayoral election?
i [Tom] : No, not really. Do you
know who is running?

Finishing a




AgentBench: A KER ZSERICIERES (Imbench.ai)

‘igentBench

gif


https://llmbench.ai/

A EPN

AgentBench: 1

e 25 LLMs as of its

Initial release
— API-based
— Open models

* 8 Environments
Operating System
Database
Knowledge Graph
Digital Card Game
Lateral Thinking Puzzles
House-holding

AR FTHIMEE

35277(/Imbench.ai)

Web Shopping
Web Browsing

©® NG WD~

Model Model Size Form Version Creator
gpt-4 [36] undisclosed api 0613

gpt-3.5-turbo [33] undisclosed api 0613 OpenAl
text-davinci-003 [5§] undisclosed api -

text-davinci-002 [58] undisclosed api -

claude [6] undisclosed api vl.3 .
claude-instant [6] undisclosed api vl.1 Anthropic
text-bison-001 [3] undisclosed api - Google
chatglm?2 [100;21] undisclosed api v0.2 _ _
chatglm-6b [100;21] 6B open vl.l Tsinghua & Zhipu
codegeex2-6b-chat [10Z 6B open -

vicuna-13b [14] 13B open vl.l

vicuna-7b [14] 7B open vl.1 LMSYS
1lama2-chat-13b [80] 13B open 3 Meta
llama2-chat-7b [80] 7B open -

openchat-8192-13b [&3] 13B open vl .
openchat-13b [&3] 13B open v3.2 Tsinghua
wizardlm-30b [93] 30B open v1.0 )
wizardcoder-15b [4§] 15B open v1.0 Microsoft
wizardlm-13b [93] 13B open v1.0

koala-13b [26] 13B open - UC Berkeley
internlm-chat-7b [79] 7B open - InternLM Team
baichuan-13b-chat [36] 13B open - .
baichuan-7b [36] 7B open ] Baichuan Inc.
dolly-12b [16] 12B open v2 Databricks
oasst-sft-4-12b [4Z] 12B open - LAION

Liu et al, AgentBench: Evaluating LLMs as Agents. arXiv:2308.03688, 2023. github.com/THUDM/AgentBench 12
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Question: Who is the director of the 2003 film which has scenes

hl

_____________________ 4;_—__’__T_T_T_T__—_____________ St S
/: Ql,ja“ty Cafe Quality Cafe (diner) Los A\Fgeles
- ! (jazz club)
BN ! Los Angeles
- # ! Quality Cafe was a location featdred in a number of officially the City
W IKIPEDIA i 1-hop historical Hollywo s, including "Old of Los Angeles
The Free Encyclopedia E restaurant and School™; “Gone in 60 and often known
: jazz club... Seconds”... ~ _ by its initials
i Z S LA.,...
: / R -
i Old Scho Gone in 60 Seconds
< i Old Schoo Gone in 60 Seconds is a
i 2_h0p American ¢ 2000 American action heist
| film...
i directed by Dominic Sena.
| 3.
| ; i \\
| correc { Dominic
i 3—h0p Phillips answer \\ Sena /’
& Rt

1. Ding et al. Cognitive Graph for Multi-Hop Reading Comprehension at Scale. ACL'19.
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Probabilities
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GLM-130B

R552

tEixEENS RIRIRE
ZIRSHR
icIgiEE (FMR)
CodeGeex, QA, Web, KG...

OpenlE

® Freebase Cye

GooNames

ConceptNet

. GDelt .

. KNOWLEDGE
St GRAPH
3d ’ PROSPERA
YAGO .
. WordNet Metaweb

. . Knowiledge Vault

"“BEIR" RER
ARRIZRSRE

IAKIHERE

"R &l
BREXNFIESIZE

Self-Instruct
IZASEN
- artificial
intelligence
\ - perceptron
\ expert system
\
\
\
\ 7R -
icizfgg: S
) Eig’gg&g \\ - neural network
discovery

782 -

- information search
- deep learning

- neural network

- association rule

ChatGLM
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Why large models?
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¢ “You shall know a word By the company it Eeegos.” —John Rupert Firth
¢ PRI

T T
China:

Beijing
w(t-2) w(t-1) w(t+1) w(t+2) 15} Russia
Japan
‘Moscow
1 -
Turkey Ankara “Tokyo
05
Poland:
0 Germany:
France ‘Warsaw
< ~Berlin
05 Italy- Paris
L )
« - ~Athens
Greece:
1 | Spain Rome
N . ‘Madrid
-1.5 - Portugal Lisbon
w(t)
. 2 1 1 1 1 1 1 1
-2 -1.5 -1 -0.5 0 0.5 1 1.5 2

W(" China") — W(" Beijing") ~ W(" Japan") — W(" Tokyo" )

0.8/0.2/0.3|...]0.0(0.0
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softmax( : | )

x —> query
network

i‘ Self-attention

TransformerfYsiSER~6E

key selection

A

keys values
k1 U1
ko Uy
ki Uj

kik| e

Feed-forward | ‘ _ Memory layer | ,
layer (FFN) ' Self-attention —N!}—L (PKM)

1 N
~—>{ Add & Norm }

Feed
Forward

A

_

Nx | —(Add &Norm )

Multi-Head
Attention

L
k_ )

Positional @_@
Encoding

Input
Embedding

T

Inputs
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KiEEHFRAin-contextgE] (FRSETNEE)
ik LB, S REIO 1 4E
BEE T, o - 1E4A

R E S R R R SR E g I 2k gige=t

I
Uy

p(output|prompt) = / p(output|concept, prompt)p(concept|prompt)d(concept).
concept

B, 28, FES AL

Number of Examples in Context (K) 22
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W(" China") — W(" Beijing") ~ W(" Japan") — W(" Tokyo")

- -1
Poland:
0 Germany- e
France ‘Warsaw
< ~Berlin
05 aris 4
reece:
i

Irtg, R NTE G ChatGLM, 3T iEE kK
~2GLM-130B T & i . & i1 A 2 75 B N\ 25k
S S IR ER A ) R R 1L

o). R A K B B A — N K4 280K,
W 27K, IRBOEKAI LR K AR g, WA
XANBEENIOT K, IKHIVAE 2L /D EK?
[[]25: 1F+=1000°7 )5 JE K .

R B RS 2K, A DA BRI 2 42-2=40 JF K
, WEBTESE27-2=25]H K,

it LAZK VR B 30X 1000/ (40X 25) =30JH K,

B AR BRI, Sk T 160, F
VIR 2040, T HIEAT R H20. 30, BT L
REE5E?
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« Whatis 16 mod 127

» 16 divided by 12
equals 1 remainder
4. So the answer is 4!

1. J Wei, et al. Emergent Abilities of Large Language Models. arXiv: 2206.07682

(A) Mod. arithmetic

o0 |

Accuracy (%)

— (W) w N

= (=, = ()
[ [

(=
n
i

GPT-3 (OpenAl)

LaMDA (&)

10M 1B

100B

24



—eo— LaMDA —s— GPT-3 —4— Gopher

(A) Mod. arithmetic
50

Accuracy (%)
o N w I
o [en} o [en}

e}

10M 1B 100B

(E) TruthfulQA
70

60 |
50
> 40 |-
30
20
10
OF oo smm

100M 10B

(%)

Accurac

1T

VA

(B) IPA transliterate
50

40 |

30

BLEU (%)
S

10M

1B 100B

(F) Grounded mappings

~{Z,(100B)AH#E

—aA— Chinchilla —@— PaLM

(C) Word unscramble

- = = Random

(D) Persian QA

50 50
5 40 | X 40 |
S 30 S 30
= 2
< < - - -
g 920 E 20
-+ -+
Q Q
10| S 10
S @
0f-e g 0
10M 1B  100B 10M 1B  100B

(G) Multi-task NLU

70 70

60 60 |
X 50 X 50 x
> 40 > 40 >
3 & 3
:5« 30 :5 30 VY YA :5
S 20 S 20 S
< < <

10 10

0 o .

100M 10B 1T 100M 10B 1T

. J Wei, et al. Emergent Abilities of Large Language Models. arXiv: 2206.07682

(H) Word in context

70
60
50
40
30
20
10

0

100M 10B 1T

25
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XAxiHE{t Spike

BRAIN DENSITY

1000 o H%/HH%:IA \,
3 100 4 o L : ,r.*
§ / ’..: - s
£ 0 "b a5
2 v a N o
g 1 .’.’l % A } : { -
2 4 A ey ) Homo sapiens sapiens
= ol Primates “ :‘.‘:
{
106 107 108 10° 100 0" - I
Number of neurons . Lang uag

Homo sapiens
Neandertalensis

ElS)=12
(BEFRFRHETURERIMRIAA)

E[37)

/& Homo erectus

BEAER "‘E:c‘% 1000 cc

i ;; Homo habilis
~

sl S . N
%/\5& &\Tf\
\*-,.é Australopithecus
o africanus
Singe Tool 500 cc
Anthropoide
Millions of years ago: 4 -3 -2 -1 O

Disclaimer: The instructor is not an expert on this topic at all



Consciousness
Tool Use
Language
Morality Culture
\

%4

=

Homo sapiens sapiens

o

O4m ys!
Homo sapiens
Neandertalensis
/€ Homo erectus
‘_ ‘Nhéi.\. 1000 cc
(% ') K%‘;é"
~ i_;'; Homo habilis
N -
h -,é Australopithecus
== africanus
Singe 500 cc
Anthropoide
o
Millions of years ago: 4 -3 -2 -1 0

Disclaimer: The speaker is not an expert on this topic at all

WuDao 2.0

1800
Google 1757

= Switch Transformer
21440 1.6T
=
£
£1080 o © ¥l
o NLP model size and computation are increasing exponentially pen
5 GPT:3
¥ 720 B® Microsoft 1}05
g TNLG |
2 ® 17B .
) <ANVIDIA .
% 360 Google OpenAI Google OpenAI MegatronLM""
= Transformer GPT  BERT GPT-2 838

. 0058 OB OMB . oe =

2017 2018 2019 2020 2021

Year

RS

Wiz Tsinghua Universit

Accuracy (%)

= \&) w "N

) () () ()
I T T

o
L)
1
1
1

PC: Web & Google



GLM-10B
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SRR —IE
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GLM-130B
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5x10=50(T1)
_JFF$%1 O7TU / _JF_I_@}]:\KSE I
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GPT-4

ChatGPTRILLIRRIBFANEXIREL ERIAFRIEFE(ITE

gpt-4

gpt-4 (no vision)

Exam results (ordered by GPT-3.5 performance)

Estimated percentile lower bound (among test takers)

100% —

gpt3.5 W

|
R
o)
o

60% —

40% —

20% —

31




GPT-4

User

GPT-4

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

% - Tm = ey

A %

AN '

Source: https://www.reddit.com/r/hmmm/comments/ubab5v/hmmm/

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

Panel 1: A smartphone with a VGA connector (a large, blue, 15-pin con-
nector typically used for computer monitors) plugged into its charging port.

Panel 2: The package for the "Lightning Cable" adapter with a picture of
a VGA connector on it.

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

32
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GPT-2
ZAREL

GPT-3 +
RLHF

GPT

[ code-davinci-002 ]
ASEET)|1Zx%

text-davinci-002

AKRIHR

T8E |_((ToF 505
68 ) 28 _5H |
1. HZEEHEE

-GS ChatGPT
Bl (RLHF)

GPT-3.5

New Bin% [ P 4]

(GPT-4)

22 23

Codex
5 InstructGPT
U
BHORE yrme s
: text-davinci-003
GitHub [ ]
A ST
7B _ JE
S L — 3
2. BEEIESHIE

118 2

3. ARRiTEE

D35

3H

#3

33



=)

GPT-3

GPT-2 ] S
davinci

+{ZA=E

T ERE
GPT-3™N

RLHF
(T8 _(oF 205 ) (205 (2
65 25 5 115 5

!

GLM
S|4

GLM Z5t=81

[ code-davinci-002 ]

AAREEETT) |45

p— ARI%
Codex tler)l(:tjﬁ;/é:ntc(;;lg?rz | BHFY EeEEld (New Bin [GPT— 4]
=R VR & - OGERN | (GPT-4)
e GPT-3.5

GitHub [text-davinc 003
Copilot (RLHF)

WebGPT (RLHF)

D15

235 _[@

mGLM GLM-130B
[-HZ%E%] Figpgm | GACLM

CodeGeeX
mizmm | WebGLM

[ VS Code/JetBrains ]

CodeGeeXiiH&

ChatGLM-6B
(SFT + RLHF) |

VisualGLM
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MTFZAERIFChatGLMATR AR EE L
ChatGLMS#T

GPT-3.5. GPT-4ZR51=BIRYETE KB —Bast

#iE: ~0.2TB, 4096

ﬁﬂﬁ%lfﬁ&ﬂﬁ

GLM-130B++(GLM 3.5) W7=pepra:s

EERIF, )=l QT N————
IV REN: text & code N IR B g+ TE+~m

(ACL’22, ICLR’23)

THZEERR
¥iE: ~1TB, 4096

RLHF

ZIEE
Visual-ChatGLM

(NeurlPS'21/22, ICLR'23)
RS SRS




RIRBIR A TR

Framework NLU Cond. Gen. Uncond. Gen.
Autoregressive (GPT) — — i
Autoencoding (BERT) v X X
Encoder-Decoder (T5) — V —

Autoregressive Blank-Infilling J J J
(GLM)

Du and Qian et al. All NLP Tasks are Generation Tasks. ACL’22. arxiv: 2103.10360
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General Language Model (GLM)

; Key
.175 J'(; [E] .1'3 [E] E 2 T2 [‘\I] T4 I\l] [Sl Ts5 Te
L1 L2 I3 Ty I5 Ie I x I I T Iy s
o % | x| X
(a) Sample spans from the input text GLM M] X | x| X
(Transformer w/ masked self-attention) i Ty X X X
: M] X X X
N N I B - Queny
: [S] X X
Part A: ry x2 [M] z4 [M] E - "
I €2 [I\I] €Iry4 [1\1] [S] Ty Te [S] 3
; , i Positonl 1 2 3 4 5 5 5 5 3 3 : 8
< .1/;) H ¥ ) .11,: : ]
rarb: ‘ ’ ' Position 2 0 0 0 0 0 1 2 3 1 2 ' e
(b) Divide the input into Part A and Part B (c) Generate the Part B spans autoregressively ; (d) Self-attention mask

Loim =Ezuz,

m l;
Z z o logp (Szi J |Xcorrupt, Szcir 327;,<j)

i=1 j=1

=

X [X X X X X X EX

w

X X X X X X X X X
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General Language Model (GLM)

Like a

position ids 0 1 5

-
tokens Like [MASK]

lavjer1 (( —"( )

lager70 (. ) ( )

bidirectional attention

Lom =Ezuz

complete unknown, like a rolling stone

(L e
.
et
o
ot
Ny
.
N L
-
.
.
LA

.......... 3 4 5 6 @ 1 1
like a rolling stone [sop] éc'omplete

Ecomplet'e ; unknown

m l;
Z Z o lng (Szi J |XC°mlPt’ Szcir 327:,<j)

i=1 j=1

1

R
: unknown
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Accuracy

82

80

~
(0]

~
(@)

~
S

~
N

~
o

(@)]
o

66

64

GLM?

80.2

Zero-shot SOTA (PaLM 540B)

GPT-3 175B OPT 175B BLOOM 176B GLM-130B (bi)

LAMBADA

Zeng, Liu, et al. GLM-130B: An Open Bilingual Pre-trained Model. ICLR’23

39


https://openreview.net/pdf?id=-Aw0rrrPUF

Accuracy

82 Context Mask(s)
X X
80 | <
Zero-shot SOTA (PaLM 540B) >
78 ______________________________ X X
76.2 X X
76 X
74.7
74
Bidirectional Attention
77 (e.g., GLM)
X X X X X
:> X X
68 67.2 P
04

GPT-3175B  OPT175B  BLOOM 176B GLM-130B (bi) GLM-130B (uni) U"(igfg?cgg}‘g'fatmt;°"

LAMBADA

Zeng, Liu, et al. GLM-130B: An Open Bilingual Pre-trained Model. ICLR’23
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VisualGLM-6BAYi]

fRBILNH
. ViT + QFormer + ChatGLM-6B

Contrasti
545 VIiT 71 ChatGLM &% - oo Contrastve
nput image: Pt .
B}‘J— JJ: xx& I\iLlu\ (genrated by CogView) Visual %mantic
QFormer *D ChatG LM LO ra # T?g A embeddings Question: Answer: /,' embeddings
What is depicted A tiger is playing
. in the picture? football on the grass.
— ° ,‘
d "ﬁ E *’T o l // Autogressive loss

- BEIARE (RIEERERIEFRRINA) el i ;
+ MUK AAChatGLMESIEISESSS | s Transfommer
RSO U AHERSS) — |

@ o - m | ( Lora Parameter ] |

'["I ﬁ%& -E . Learnable queries
+ CogView T{FFHERIZOMAPIZEIZRY

« fEIELAION+CC12MAYT100M IR ESTXT
- BCUENSRENKAEESHMBETES
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VisualGLM-6B = ChatGLM-6B + Visual

A — TR B

RiBERS, NRMBELERLAE.,

SRRET, MNSRUMLEREA.

KER, SRBLERR.
MNNRNEZESFREMEE. EXETP, BNBRIZIZHORNS
ES 5

ERITRE, EREEEIRRE.

N ZEER GBI EALR, KIERE.
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Chest X-Ray Diagnosis

Xray-VisualGLM

Are there any visible indications of enlargement or abnormalities in the patient’s
lymph nodes in this chest x-ray image?

The chest x-ray shows bibasilar opacity with overlying edema, indicating pulmonary edema. There
is also a moderate left-sided pleural effusion. The heart size and cardiomediastinal contour are
unremarkable. Based on these findings, the impression is pulmonary edema with pleural effusion.
The patient may also have underlying pulmonary disease.

Based on findings, does the x-ray have any serious issues ?

Yes, it shows pulmonary edema with pleural effusion.

Suggest treatment to cure pleural effusion.

The best way to start treatment is to discuss the pleural effusion with a general physician, since
the underlying cause may be infectious and could require removal via thoracoscopic technique. A
chest CT scan is recommended to confirm the effusion, and to determine if it is superimposed
upon other issues that could be causing the effusion. Please consult your physician to determine
the best treatment strategy for your condition.
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Relay Diffusion

https://github.com/THUDM/RelayDiffusion

[Submitted on 4 Sep 2023]

Relay Diffusion: Unifying diffusion process across resolutions for image synthesis

Jiayan Teng, Wendi Zheng, Ming Ding, Wenyi Hong, Jiangiao Wangni, Zhuoyi Yang, Jie Tang

Diffusion models achieved great success in image synthesis, but still face challenges in high-re
we find the main reason is that \emph{the same noise level on a higher resolution results in a
present Relay Diffusion Model (RDM), which transfers a low-resolution image or noise into an ¢
block noise. Therefore, the diffusion process can continue seamlessly in any new resolution or
RDM achieves state-of-the-art FID on CelebA-HQ and sFID on ImageNet 256X256, surpassing|
and checkpoints are open-sourced at \url{this https URL}.
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Cevali FlllzE5R

(The leaderboard is earlier than the models evaluated, except GPT-4/ChatGPT/Claude)

Submissi Social o
# Model Creator u 31::'0" Avgv Avg(Hard) STEM Sc‘i):rllie Humanities Others
0 ChatGLM2 Ll SR 2023/6/25  71.1 50 64.4 816 73.7 71.3
Zhipu.Al
1 GPT-4* OpenAl 2023/5/15  68.7 54.9 67.1 77.6 64.5 67.8
2 AILM\?; 00B APUS 2023/7/25 67.7 55.3 65.4 72.3 71.2 64
3 Sa%%GZPT' 4Paradigm 2023/7/25  66.6 61.1 67.9  76.6 66.9 54.9
4 SenseChat SenseTime 2023/6/20 66.1 451 58 78.4 67.2 68.8
SenseTime &
Shanghai Al
5 InternLM Laboratory (equal 2023/6/1 62.7 46 58.1 76.7 64.6 56.4
contribution)
ChatGLM2- Tsinghua &
6 125 Zhipu Al 2023/7/26  61.6 42 554  73.7 64.2 59.4
7 UniGPT Unisound 2023/7/26 60.3 46.4 57.7 69.3 58 59
Instruct-
8 DLM-v2 DeepLang Al 2023/7/2 56.8 374 50.3 711 59.1 53.4
GS-LLM-  #43EEFERE OR
9 Alpha U ARRLAE] 2023/7/26 55.6 35.8 47 69.7 61.8 52
10 DFM2.0 AlSpeech & SJTU 2023/7/10 55.4 38.3 47.5 64.6 58.7 58.2
11 ChatGPT* OpenAl 2023/5/15  54.4 41.4 529  61.8 50.9 53.6
12 Claude-v1.3* Anthropic 2023/5/15  54.2 39 519 617 52.1 53.7

Screenshot 2023, 0801



ChatGLM-6BFHR

° ChatG LM _6 Ba::;)g : 62127&3%&\ I NT4§ B Spaces using THUDM/chatglm-6b
1{ (12_::'!1;%6G mﬁj’ ‘::EE) * multimodalart/ChatGLM-6B ¥ gingxu98/gpt-academic

_ . * — e ——— * ysharma/ChatGLM-6b_Gradio_Streaming
* 3:-7)/§E,\Jl‘)| zﬁ;&./r—"lE1 '4512%17.]-5/\]1:%?[: # ChallengeHub/Chinese-LangChain @ DrSong/ChatGLM-6B-ChatBot
o P_Tuning V2%§i} ::EE B ysharma/OSChatbots_ChatGPT_ToeToToe
josStorer/ChatGLM-6B-Int4-API-OpenAl-Compatible

o ChatG LM-GB;:;)?, SH Star & OptimalScale/Robin-7b € qingxu98/academic-chatgpt-beta

. N M |jsabc/Fujisaki @ shibing624/ChatPDF
« Huggingface F&iaid~10007
« & _FGithub Trending 1E5E—

@ OedoSoldier/chatglm_int4_demo €& Dao3/ChatGLM-6B

¢ Hugging Face Trending T%%_ @ elitecode/ChatGLM-6B-ChatBot € suchun/chatGPT_acdemic

=y hahahafofo/ChatPDF & fkhuggingme/gpt-academic
E E j:§7|i * aodianyun/ChatGLM-6B

=

@

~ Kevin676/Shanghainese-TTS-demo

@

hahahafofo/ChatGLM-Chinese-Summary

==
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@OpenAl Researchv APIv  ChatGPTv  Safety Company v

Search Login Get started ~

Introducing
Superalignment

We need scientific and technical breakthroughs to
steer and control Al systems much smarter than us.
To solve this problem within four years, we're starting
a new team, co-led by llya Sutskever and Jan Leike,
and dedicating 20% of the compute we’ve secured to
date to this effort. We're looking for excellent ML
researchers and engineers to join us.
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