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(Data 1s the fossil fuel of Al)

Ilya Sutskever
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Pre-training as we know it will end

Compute is growing:

- Better hardware
- Better algorithms
- Larger clusters

Data is not growing:

- We have but one internet
- The fossil fuel of Al
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Sequence to Sequence Learning
with Neural Networks
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What we got right: Autoregressive models

Our main idea

Target sequence

Input sequence
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LSTM: Transformer Z A[#IFE K
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LSTM &7t Transformer HILZ Fl, FIPHIRE S ARN AR ARG . BEA EE—
W 7 90 FEfY) ResNeto VRAIUAE BIBEER ik ZEE (AR ZER) , HiF —ut
FerkizH . Bt ResNet FHTIE A — o XA IRATAN HH.

What we got wrong: the LSTM

The heart of the LSTM

e The integrator

FAHI: FRA T

AN BRI R SR IHAT IR, BAME 7B T, B GPU AeHE )R
EIAT RS ? BEE K, EEIFAT AR AR SB B 2 8 . g 8 /> GPU,
ARG T 3.5 MR AERT

Early distributed training

Parallelization

Use an 8 GPU machine

One layer per GPU, softmax for remaining GPUs
3.5x speedup over a single GPU

8x more RAM

e Model can be run on a single K40
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What we got right: early scaling hypothesis

Conclusions

e |If you have a large big dataset
e And you train a very big neural network
e Then success is guaranteed!

The core idea

o |f: Bio neuron ~= artificial neuron
e Then: Human Brain ~= Very large artificial neural network
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The age of Pre-Training

GPT-2 [Radford et al., 2019]
GPT-3 [Brown et al., 2020]
Scaling laws [Kaplan et al. 2020]
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Pre-training as we know it will end

- We have but one internet
- The fossil fuel of Al

d =

| Internet. We have, but one Internet. You could even say you can even go as far as to say.
k That data is the fossil fuel of Al It was like, created somehow. And now we use it.
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What comes next? Example from nature

Brain mass (g)
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From: The evolutions of large
brain size in mammals: the
‘over-700-gram club quartet’

[Manger, et al, 2013]
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say that it's definitely also impossible to predict the future. Really. All kinds of stuff
is possible. but on this uplift,
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AGENT ECOSYSTEMS
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Upgrade Bot to Al Agent, benefit Open Source Communities
Agenda

Al Agentt&HY

Agent Runtime

T8 5 B TR Ea—
Spipelinelf&a B || e
HETFReAct, ToTZXHITIE

CYTAS + Figure 1. General agent architecture and components
FEERRS 5L

A=A

Al Agent

Orchestration Tools

Scan code FS Tool =i FS

Make Function
tree(AST) AST Tool

Check if comments / Checking Tool

—

Update comments into | |
code

! I

Model(DeepSeek)

Ask LLM for comments

FS Tool M FS
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Orchestration

Get SBOM

Get CVE info

Get CVSS score and
merge

Ask LLM for comments

|

Model(DeepSeek)

Al Agent

Orchestration

L1 data

Tools

SBOM generation tool ~—— FS

|

CVE generation tool

l

Fetch through CVSS
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/ Print out

Tools
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FS

Generate L2 data
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Model(DeepSeek)
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Running in Pipeline

Trigger by manual/PR/
Push/Schedule

Al Aaent
Orchestration Tools

L1 data FS

|
L2 data

Generate L2
‘ Prompt ‘

Following ¥ '
Model(DeepSeek) PR push back

“ as Dependency
Bot
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LS 2 PRy o) 2

Al Agent
Orchestration Tools
- EE ‘ L1 data FS
.+ 1R |
L2 data ¢ » Generate L2
 ERRE l
* ﬂjiﬁ'ﬁiﬁ Pr}mpt

« BN U)
@ollowing action

o JERAN Model(DeepSeek)
. L)%

From LLMs to LLM-based Agents for Software Engineering: A Survey of Current,
Challenges and Future
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ReActit X 1B RigENIE?

REAC T : SYNERGIZING REASONING AND ACTING IN
LANGUAGE MODELS

s B ATSENE=AEMNTIRS
LLM3 F el BRA0IEARR, 1RSI
K, BXHERTWKIEAE=
FIMNEREETR .

| Type Definition Redct CoT
Success True positive Correct reasoning trace and facts 94% 86%
- False positive Hallucinated reasoning trace or facts 6% 14%
Reasoning ermor ‘Wrong reasoning trace (including failing to recover from repetitive steps)  47% 16%

Falure | Sedrch result emor  Search retum empty or does ot contain useful information 2% 3
Hallucination Hallucinated reasoning trace or facts 0% 56%

Label ambiguity  Right prediction but did not match the lbel precisely 2% 2%

Table 2: Types of success and failure modes of ReAct and CoT on HotpotQA, as well as their
percentages in randomly selected examples studied by human.

Source Communities

env =
env
Action Space Wy
interactive informg
the corresponding
‘Wikipedia search e
containing st ring

actions to support
t 5 sentences from
ar entities from the
entence in the page
hl[answer], which
Iy can only retrieve a
er than state-of-the-
ract with Wikipedia,

stepl(env, action

attempts = @
attempts

(action)
tions.Timeout:

(1,
1

tion = Uim(prompt +

ht, action = thought
pt:
print(
n_badcalls

n_cal
thought

Lit('\n')[0]

hought {thought

Upgrade Bot to Al Agent, benefit Open Source Communities

ToTiEX Z/%iEH

Tree of Thoughts: Deliberate Problem Solving
with Large Language Models

o BT FADE R LLMZ IR
Rt (EFCoT-SC, ¥y
BHOERIRT) .

Method Success {b) Sampies failed at each siep
10 prompt 7.3% ot ey

CoT prompt 4.0% us os

CoT-SC =100) 9.0%

ToT (ours) (b=1) 45% 04 o4

ToT (ours) o=s)  74% .

10 + Refine a=10)  27%

10 (best of 100) 33%
CoT (best of 100) 49%

Table 2: Game of 24 Results.

i
Input Input Input ' thought
' £
i
' A
- S
@ ¢ ] <
Wajorkyvote | ¥
i
Output Output. Output ' Output
' 2
{a) Input-Output [c) Chain of Thought  (c) Self Consistency {d] Troe of Thoughts (TaT]

Prompting 10}~ Prompting (CoT)  with CoT (CoT-SC)
Figure 1: Schematic illustrating various approaches to problem solving with LLMs. Each rectangle
box represents a thought, which is a coherent language sequence that serves as an intermediate
step toward problem solving. See concrete examples of how thoughts are generated, evaluated, and

searched in Figures/2/4.6,

Thought Generation
4+9=T3 0T
——{ LM —— 0-4=slers9n)

(a) Proposs Prompt

Input 491013
Possible next steps:

o (b) Value Prompt |
Evaluate if given mumbers can
resch 24 [surellkelyfimpossibie]

- 101410 + 142 24, sure

Thought Evalustion
(810 B3 1339

——| LM > 0833 There s noway
o obtain 24 with these big
numbers.impossible

063

Figure 2: ToT in a game of 24. The LM is prompted for (a) thought generation and (b) valuation.
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X#EHH ——Active RAG? Or One shot Prompt

REPOAUDIT: An Autonomous LLM-Agent for Repository-Level Code Auditing

riptor.c B

[3) sre/sofaspbrpe/pbisen. ce
N

1. bool is_optional(ud2 member_offset) {-} | | 1. bool is repeated() const {.} e e —
/| 3. value® fielezjon(Fleldbescriptor *field, Value® defaulty(

unwieéﬁm_uspma( )

1
2 -

3.

2. Valugs gson s O ;
s

£f

7

s

»
[B) sressofa/pbrpe/pbisan. cc

const Message “nsg, Valve::AllocatorTypeh allocator)( (repeated) {

b fedl) o
1. Value* pars ¥
e : e e VLTRSS
AR : Tk e B ; - [ 350n = oo ValustharrayToe)
Field2ison HE) Velves FEHAIMOHERR, Y Rrasssteaiig e 1
’ 1% DOURLE:
R ros enver SHIEW tield json NATHIL, field json MAHHTEBREN, - e ST S
o (n oot -»AddMesi f9sen, allecator); 12,
ERtHEE 9 » B 130\ (Irepeated || Fleld->valus.GetType() 1= KarrayType)
MR field2json 15 NULL, EIEMESIF =field json SEHFE o G . @ Wer Rottie Dursbucsm N 3% —— 4
2 et e " ey
s —

[ src/rapidisen/docunent.h
static_castTypes(Flags_ & KTypeMask); }

MR field2json HETAE,

B sre/rapidison/document .h
1 er(Ch* name, GenericValued value, Allocatord allocator) {.) 1. Type Getlype(){ retu

BRI

BUFRBGABMIE, #i0T AFEE

Figure 1. A simplified code snippet from the project sofa-pbrpc contains a real NPD bug found by REPOAUDIT. The blue dashed
arrows indicate the edges in the call graph. The red solid arrows show the data-flow facts indicating the null value propagation. The call
graph of the project contains 1,508 nodes and 6,196 edges, while its data dependence graph contains 160,875 nodes and 360,096 edges.

on(msg, field, alloc

Upgrade Bot to Al Agent, benefit Open Source Communities

RERRS 2% miniER?

- BE
. EMESEEM, EERTRS Al Aaent
HEREEZEM, HRRETE2EMN Orchestration Tocils

- RTEERE? L1 data ]
= AlLAone shot? FHIEIERFBE0]/7? l

+ RRAERLER? L2 dataq: ™ Generate L2

» BACoT F#8ZIDeep Seek R1EE?
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« HES ‘ Pr‘o_mpt

ERNERAMESIBET, AMREAREERD

WRAN, BTREEEOANGEERL, RIRAAE
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Ethical Considerations

Question about usage of Al-assisted coding tools

© Closed

FOLICY

Guidance Regarding Use of Generative Al Tools

for Open Source Software Development

bout contri code to Linu ation projects,

We have received a from our project
Open source software has thrived for decades based on the merits of each technical contribution that is openly contributed to and
reviewad by community peers. Development and review of code generated by Al taois should be treated no differantly.

Code or other content generated in whole or in part using Al tools can be contributed to Linux Foundation projects, However, there are
i hould factor into their

some unique considerations related to Al generated content that d
1. Cantributars should ensure that the terms and conditions of the generative Al tool do nat place any contractual restrictions on haw the
t00l's OutpUE £an be Lsed that are Inconsistent with the project’s open source software license, the projects Inteliectual property

policies, ar the Oper 5

2. if any pre-existing copyrighted materials (including pre-existing open source code) authored or owned by third parties are included in
the Al taofs output, prior to contributing suich output ta the project, the Contributor should confirm that they have have permission
from the third party owners-such as the form of an open source license or public domain declaration that complies with the project's
licensing policies-to use and modify such pre-existing materials and contribute them to the project. Additionally, the contributor should
provide natice and attribution of such third party rights, along with information about the applicable licanse terms, with their

contribution
Some tools provide features that can assist contributors. For example, some tools provide 2 feature that suppresses responses that are
similar ta third party materials in the Al tools output, or a feature that flags similarity between copyrighted training data or other materials
owned by third parties and the Al tool's output and provides information about the licensing terms that apply to such third party materials.
ific guidance and r egarding
have mare stringent guidelines related to use of Al for software

Individual Linux Foundation projects may develop their own project-
content. Similarly, organizations that employ open source developers m:
development. Cantributors should comply with their employers policies when contributing

ALRABEBSHEAT :
FETFIRSEE, #RTT AL Agent 403
HHET AT Agent FIKEBEHEIER, W TEMEZ R B IEKZE R

sRILA AR TR MRS .

R FER A R, X ek T =TS
AT /R IEEARA T AT Agent H LA H .

24



W] DeepSeek Wi e M\ 7 BT 7r 21 e P i 34

COPU

H [E YR E SRR (DeepSeek) B it KA DeepSeek—V3. DeepSeek-R1, Kimi KI1.5 =/
N LR e, BiRREAELS, JURDL G st 7.

¥ B DeepSeek-V3 MEAZ E £ H AL

FARER, PEFEERZE AT WG A 7 KA DeepSeek-V3 KA, 71 35 B 4i 37 P HL
F Artificial Analysis biEATMIK, 7E35E APP  Store HEATH; L& —, JIEKH
PR E 0 ChatGPT, 3EEMEARF P, N2 — BB R R A, AN, X
ST H 5 KB Y A T R [ 22 R OR B B ) g, A2 H O RS AR R T U i T 3 [ R A
BREmAR 2., FARHMZE, RIE DeepSeek-V3 FIHE R, % KB M LKA £ (1
G CRA AT A100 [ F ki 19 H800 IR & /13t By IR AN 550 Ji5Eo6) » il
ZRFE I 2 A, NGRS PERE AT LLHL B ChatGPT &35 il i KA AL (ChatGPT Il 45 A%
AR 1. 144390, N DeepSeek ) 20 %) . DeepSeek-V3 Wl AT, JFRE T K AR E U
K AR I 25 R AR Y 3R 15 5 M BE B BT 1) B% 42 o DeepSeek-V3 AN[E] T ChatGPT, 2z Wty U
LR 4
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B, 30 T HMEF B 4EEE, oV AL aE i 0% A0 Ab 2 A o HE EE A AR )
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FELEA T A AIME B350 |, Kimi  K1. 5 X35 J5 fix 5 R A5 20 1 47 Wb 22 = O R )
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