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feature learner Scaling language models 202151

Specific task ELMO. BERT. GPT-1/2 Prompt based completion Tima; (Year-Moanth)
helper Word2vee (NPLM), NLP§ Context-aware representations  Solve various real-world tasks

Pre-training + fine-tuning
Solve various NLP tasks

Pre-trained LM

Static word representations
Neural context modeling
Solve typical NLP tasks

Neural LM

n-gram models

Statistical methods
Probability estimation
Assist in specific tasks
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Real-world Challenges 8 Distinct Environments r=-na 7 =
LLMos: T 0T N

{On an Ubuntu bash terminal)
Recursively set all files in the directory to
read-only, except those of mine.

(Given Freebase APIs)

What musical instruments do Minnesota- ]ﬁ ( L L M -as- A ge n t

born Nobel Prize winners play? (
A -
% . Large ‘K’; :
f “

Operating
System

Database

(Given MySQL APIs and existed tables)
Grade students over 60 as PASS in the table.

Language Knowledge Digital Card
Models Graph Game

(On the GUI of Aquawar)
This is a two-player battle game, you are a
player with four pet fish cards ......

N\

“ Interaction

(A man walked into a restaurant, ordered a bow/ % 7 .
of turtle soup, and after finishing it, he Interactive House
committed suicide. Why did he do that? : i Lateral Think
Environments Holding -ing Puzzles

= = = Environ
(In the middle of a kitchen in a simulator) -ment
Please put a pan on the dinning table. \ J

—

i = _-

(On the official website of an airline) v I ‘
Book the cheapest flight from Beijing to Los Wel:?

Angeles in the last week of July. Shopping  om

AgentBench (Single Agent)

2% LLM Multi-Agent Framework

S 19
e . . . fmemmemeemeeeeeeeeeeee--
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: ‘%‘ Models

O ——

Multi-Agent

m Construction Cooperation Task

A1 dig block
Cooperation § build ladder

Interaction /
43 § ‘ open chest
| [@ Interactive | @ place block
o i

{0} Environments |
MINECRAFT \emmmm SIS ) 2

e How do agents collectively assign tasks?

o Farm-to-Table Cooking Task & Escape Room Challenge Task

21 dig block | equip item

‘ craft item ’. toggle switch

@ cookitem @ open chest

3 kill entity @ place block

Q How do agents adapt to dynamic environments? e Can agents execute tasks in a specific order?

VillagerBench (Ours) Overcookeeai Benchmark
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AV [Environment] ‘

Look at the sky,

do you think it

will rain tomorrow?

"o If so, give the
}'~'< umbrella to me.

=

Reasoning from
the current weather
conditions and the

eather reports on

the internet, it is
likely to rain 2
tomorrow. Here is
your umbrella.

Agent
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[ (&
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[ Perception ] Yy

@_ @
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Calling API ...

~

{ Embodiment |

=
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b Mh © LLM Agent

’
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41 i 4
CSummaryl lRecall Learn

Decision Making

=

Generalize / Transfer

Planning
/ Reasoning

o An autonomous agent is a system situated
within and apart of an environment that
senses that environment and acts on it, over
time, in pursuit of its own agenda and so as
to effect what it senses in the futdre.

Franklin and Graesser (1997)
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Profile

@

Profile Contents

Demographic Information
Personality Information
Social Information

Generation Strategy

Handcrafting Method
LLM-Generation Method
Dataset Alignment Method

( Memory |

s o @
ok s @,

- o“"".‘o
v Y

Memory Structure
> Unified Memory

» Hybrid Memory
Memory Formats
» Languages » Databases
» Embeddings > Lists
Memory Operation
» Memory Reading
» Memory Writing
» Memory Reflection

( Planning )

/

Planning w/o Feedback

» Single-path Reasoning
» Multi-path Reasoning
» External Planner

Planning w/ Feedback

» Environment Feedback
» Human Feedback
» Model Feedback

.

([ Action )

.
-

Action Target

» TaskCompletion » Exploration
» Communication

Action Production
» Memory Recollection
> Plan Following
Action Space
» Tools > Self-Knowledge

Action Impact

» Environments 3» New Actions
» Internal States

/

A unified framework for the architecture design of Liblslsed autonomous agent
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Profile

@

Profile Contents

Y

Demographic Information

Y

Personality Information
Social Information

Y

Generation Strategy

Y

Handcrafting Method
LLM-Generation Method
Dataset Alignment Method

Y

Y

"

Name Alex Anchor Agents
Profile Engineer
Goal Write elegant, readable,

extensible, efficient code
Constraints  The code you write should conform

i
2

Engineer
Agent

-
—o
—a
-0

to code standard like PEPS, be
modular,easy to read and maintain

= Role Template: You are a
{profile}, named {name},

your goal is {goal}, and the
constraint is {constraints}.

:msgB:

------ msgA
o Observe v -
subscription
Q Think & Reflect ) [roleA,msgA]

© > -

o Knowledge precipitation & Act
o State management
o Broadcast messages

lDilevery

. Next agent

|[msgA, actionA] .

Publish

msgBI i

<Environment>

I
: ** : Architect :
i o Designer mp (=

A : Engineer New State

Round 1

A unified framework for the architecture design of Liblslsed autonomous agent
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Memory retrieval

Self-querying

Query constructor Vector store

“What did bar Query: oo A search: foo”
say about foo" Filter: eq("author”, bar") LRt where: ("author™: bar}

( Memory )
) ..?:". .g-

C.®

Memory Structure
> Unified Memory
» Hybrid Memory
Memory Formats
» Languages » Databases
» Embeddings » Lists
Memory Operation
» Memory Reading
» Memory Writing
» Memory Reflection

Memory capability

Reflexion

rowA

Agent

External feedback {7

Evaluator (LM) Experience
(long-term memoary)

Trajectory | N :
(short-term memory) [ Gl ()

Self-reflection (LM)
Internal o Reflective
feedback text

—Dbszeward{ Environment |» Action

Algorithm 1 Reinforcement via self-reflection

Initialize Actor, Evaluator, Self-Reflection:

My, M., Mg,

Initialize policy 7o (a;|s;), @ = {M,, mem}

Generate initial trajectory using 7y

Evaluate 7y using M,

Generate initial self-reflection srp using M,

Set mem < [sry)

Sett =10

while A, not pass or { < max trials do
Generate 74 = [ag, 0p, . - . a;, 0;] using my
Evaluate 7; using M,
Generate self-reflection sr; using M,
Append sy to mem
Increment ¢

end while

return

Figure 2: (a) Diagram of Reflexion. (b) Reflexion reinforcement algorithm

A unified framework for the architecture design of Liblslsed autonomous agent
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- q (] R \
et ‘ H Aggregating Aggregating ) ' #
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& " Output Abandonachain | (Output '
Depeadeiscics %ﬁ ' novelty (beyond ToT): Output .
between thoughts o lq-nan Selecting new! .:..:: mmm.u H mw(mw Problem (P) —% Plan
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[ Abandon thought | Inlermediate hh-dwf:f: e e - ok also s H Jiif o Planncr
e RSN (% — | - Planning w/o Feedback
Problem PDDL PDDL Plan

[

(1) Hotspot QA | (1d) ReAct (Reason + Act) }— P Single_path Reasoning LLM + P (In-context Learning)

search Apple R\r‘ma-ti' . . b HMAS'1
L » Multi-path Reasoning (2) DMAS © LLM%‘P'“

find the
ct with.

Question: Aside from the Apple Remote, what other device Thought 1: I need t

program it was o

Act 1 ch (Appl

Obs 1 Apple Remote is a remote control introduced in
5 s

can control the program Apple Remote was originally

Remq

designed to interact with?

October )5 by Apple ori lly designed to control the
e » External Planner L@ L@ L@
R
Answer: iPod 1 el Thought 2: Applc Remote was origin signed to control

remote control ..

o e T e Planning w/ Feedback S (@) “Sitogues (@R “iatogues

ow]

{{ (1b) CoT (Reason Only) :
find [Front Row]. Similar: ['Front Row

Thought: Let's think step Act 2: Search[Front Row]

by step. e ote was d not find [Front ] !, *Front Row Motorsports’,’ - = -
A i oty ’ S - » Environment Feedback (c) CMAS LLM {d) HMAS 2

originally designed to

interact with Apple TV. Thought 3: Front Row is not found. I need to search HEGHE Action Plan
Apple TV can be controlled : search (NN Row (software) . ¥ Human Feedback
by iPhone, iPad, and iPod ] Act 3: rch [Front Row (software)’ |

BB so the answer is Obs 3: it Row is a discontinued media center software » Model Feedback lFeedbac

Phone, iPad, and iPod n i i fa ‘conte
= + n discontinued media center Thought 4: Front Row (software) is controlled by an Apple
T software Remote or the keyboard function keysil So the answer is
keyboard function keys. - 7
1:?::: Phone, iPad, iPod Act 4: Finish ([l x Act 4: Finish[keyboard function keys|| \/

A unified framework for the architecture design of Liblslsed autonomous agent
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LLM4RL

Mediator LLM as planner Gap

Observation:

=

text | | fobserve green door, carry green key]
————* Planner text |
description | Action:
| [go to green door, toggle green door]
. option | Plan [, .. wr] 4 I
) Mediator — —'—-" — - | planof v £
asking toact | |options
0,
__ g i + -
B ' feter Action
5 (ylo) ¥
Actor
I option policies
option : * 0bs o, n(alo,w) ‘-._qﬂ-
L - ad observations actions [—
= Action a,
Env v :
—
—
(1d) ReAct (Reason + Act) .
: o [ , ) ‘ ) Action Target
Embeddings Token Dist. Reasomng mode %)) Thought 1: I need to search Apple Remote and find the
L - program it was originally designed to interact with. % 4 * H
— it ”‘—Dj—D\ H Question: John has a rectangular garden, of which the length is 64 Act 1: Search(Apple Remote] » Task Comp|£‘tl0n » Exploratlon
— | meters and the width is 48 meters. He wants to divide the garden into Obs 1: The Apple Remote is a remote control intreduced in > Communication
Word 1 — identical s h with the | ibl What' October 2005 by Apple .. originally designed to control the
Tokens D:‘I]j ] identical square sections, each with the largest possible area hat's T orogram . .
o [ find IE]:D ] the area of each section? [“Gcp (64, 48) Action Product.on
(,,\ Thought 2: Apple Remote was originally designed to control
Answer: The maximal side length of each section is 16 meters. | the Front Row media center program. I need to search [Fromg i
; B g ReW next and find what other device can control it. } Memory Re‘:OIIECtlon
|—4 ] 256
KB winner_of . = Therefore, the {eé E— 3) fill i Act 2: Search[Front Row] .
Toolkens [fGThef of] ’7 ‘ T ,——"_—_—— S —c Oﬁ in text ) Obs 2: Could r‘mt find [Front Row]. Similar: ['Front Row ;' Plan FO”OWIng
= - ’/ 2 Seat to Earth', 'Front Row Motorsports',' Front Row
—_— . (software) ', _) &
[T I ]| = ®mode switch ~~ Action Space
Math —{_square | | ® =
- - — — hought 3: Front Row is not found. I need to search [Eront
Toolkens | cp Lm ! Tool mode | \ e
L6 J o — Bow (software)] . » Tools » Self-Knowledge
square l demonstrations Execution\ Act 3: Search[Eront Row (software)] g
{7 ‘ - o Obs 3: Front Row is a discontinued media center software . =
g:Robot r grab | Dj:]j: ] * | The maximal side length of each section is : ‘ - i Action Impact
Toolkens [—[—[—[—I* j 16 t th i >(16 _Square | (16) 256 Thought 4: Front Row (software) is controlled by an Apple
“—{ walk ‘ meters, so the area is <square>( B v Remote or the keyboard function keys. So the answer is }\. Environme nts } New Actions
N . i — = keyboard function keys.
Argument completion @ call the tool :ct 4: Finishkeyboard Function Keys|) v »> Internal States

\ /

A unified framework for the architecture design of Liblslsed autonomous agent
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Stanford Altown Generative Agents: Interactive Simulacra of Human Behavior

Taking a walk
in the park

Finishing a
morning routine

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

How are you?

oo TS | —

- IGEEEEN

[John] : Hey, have you heard
anything new about the
upcoming mayoral election?
[Tom] : No, not really. Do you
know who is running?




Stanford Altown Generative Agents: Interactive Simulacra of Human Behavior

. _ S 8 A . P j B danom
Co-Living —% B8 fewt e A < o AR 3 'h, =
. ¥ = Pl — -" L' d . | " ,4‘ .. k ~

i e=r Kitchen
%IL-‘ 1 H
g l

8 Grocery and o [ Sl LT ”. Bedrooms
Pharmacy ;

Book Shelf

Common Room

Figure 2: The Smallville sandbox world, with areas labeled. The root node describes the entire world, children describe areas
(e.g., houses, cafe, stores), and leaf nodes describe objects (e.g., table, bookshelf). Agents remember a subgraph that reflects the
parts of the world they have seen, maintaining the state of those parts as they observed them.



Stanford Altown Generative Agents: Interactive Simulacra of Human Behavior

Morning routine

= =}

LJL‘H -F_‘

Memory Stream

Beginning workday

Generative Agent Memory

Retrieve ]—»

Reflect
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ChatDev » An Ly

| Co-Tracking AN

{ Develop a Tetris variant where bomb blocks ] @
e

xplode and clear nearby blocks when aligned.

Design a basic Tetris game.

main.py game.py

Add rule: bomb blocks can explode ...

FREDE2 LD

game.py [Srule.py

Complete the Game.run() method.

game.py

Fix the bug: “numpy not imported”.

Srule.py

FBELDE2 LD

Co-Memorizing AN

=
(2]
—
=
C
(2]
—
o
=

Experience Pool

| {K:V} Key and Value

O<_J
J

— |nstruction
Q Response
@ Environment

- =» Shortcut

[ILIBRILGOL ) Reason ing




Voyager

Automatic Curriculum

/..,..

Mine Wood Log

Iterative Prompting Mechanism

async function combatZombie(bot) {
// Equip a weapon
const sword = bot.inventory.findInventoryItem(
cData. itemsByName[“stone_sword"].id);
if (sword) {

Skill Library

Mine Wood Log
Make Crafting Table
Craft Stone Sword

Make Furnace

Combat Zombie

Environment Self-Verification

ake Craftlng Table lawa}t bot.equip(sword, "hand”);:} .{
eLse
New await craftStoneSword{bot);} DE0O=00=00 f Skill .
Combat Task // Craft and equip a shield Retrieval
Zombie await craftSheild(bot);  -------=----oa--. . — . Craft Shield
} & Cook Steak
1 Env Feedback Code as Refine Program 1
Execution Errors Actions Q
HIHEF_EFIF'E- I
Mine Diamond Update Add N Kill
Exploration 0 dd New Ski
Progress
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x_N_rounds

Feedback

: Architect
! Designer mp
L__n : Engineer

pmmmm—————————

New State 9 Action Execution
e .
Sl ! Agen+5' l L o

Achons NA ”\E W%

Meta Programming

\ '
N g 7 ! L
: : . i Lo
I Logger P 3 B : Designer ”» P .
i— 1 : Worker mp .3 — "1 . Worker ™ EEI Lo N Ny 1
1 : - : : o= | Testing = '
New sState ;. : Engineer New State o .. Engineer  New Stafe } ) . !
T Ramda T T ey © ¢ Acceptance Check e L

AgentVerse (T yt ° MetaGPT O 1 y1t *

1/5 One-line requirement
Define Write a classic and
simple Flappy Bird
‘/ game,
2/5 3
Design
Boss makes acceptance
check and payment
— Pretty good ! I can
3/5 directly use the
Plan&Code interface and
keyboard to play
» Flappy Bird.
4/5 @4
Check ‘i

Human interaction

ZHEJIANG UNIVERSITY
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% LLM Multi-Agent Framework

. .

P large |
; Language |
. [« lodels |
Multi-Agent 0
Cooperation
"
e
w Environments |
MINECRAFT

‘ Farm-to-Table Cooking Task

2 dig block
@ craftitem
@ cook item
5 kil entity

o How do agents adapt to dynamic environments?

@ Construction Cooperation Task

2 dig block

§ build ladder
@ open chest

@ place block

e How do agents collectively assign tasks?

| equipitem
¥ toggle switch
@ open chest
@ place block

o Can agents execute tasks in a specific order?

VillagerBench= 1, |

€ n Minecraft = |

VillagentAgentv
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