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Raphael Shu [ Amazon Bedrock

multi-agent collaboration

teams of agents

. 2020 FEREAFEL. BANKFE ecunSiR FHEIHR. Y .
« 2021 I AWS Al Lab, Amazon Bedrock Science AT A |
e 2022 EEXZBAWS BENETFLLMBEsERIER % (Dialog2API)
« 2023fEfA 3 Amazon Titan (BE Amazon Nova) fJ AgentfE H1ll%

e 2024 FEHSUIKX LT Bedrock ZEREEIMEZR S (Bedrock Multi-
Agent Collaboration) | ?EEEJ:J%O

« ZHZ1 WMAC 2025 / WMAC 2026 (Workshop on Advancing LLM-based
Multi-Agent Collaboration) .

« Acenta AlIEIIE A
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® fi¥XMagentic-One ZEEEM RS
B Orchestratorfll4~"Sub AgentfipX:

O 1. FileSurfer
O 2. WebSurfer
O 3. Coder

4 4. Computer Terminal

QCon
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® Task
The attached image
contains a Python script.
Run the Python code

listed below. Output of the
script is a URL containing

run and return the sum of

against an array of strings,

C++ source code, compile,

the third and fifth integers ..

v

v@Orchestrator

v

Orchestrator creates a
dynamic/task-specific
plan

1 3
%Q FileSurfer

Access Image, extract code

ve_prefix joirdarr{l) for | In url_indices)

i ’@@ WebSurfer ‘

Navigate to url, extract C++ code

rosettacode.org

Analyze Python code from image

5 | A
> </> Coder ‘

Analyze C++ code

s J & ComputerTerminal

3 =
’<‘>Q ComputerTerminal

Execute code

Execute code

Return final result

eecesieniieninenasane s ns A S an e R e s Sa SRR eSS e e SRS s desa 8 © Task Complete!
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® Magentic-One ZEEERRL

© Task Report final answeror
educated guess ask Complete!
O #RFrEM (Topology)
Q EF'IE,\’HS?%?I"L] {% Orchestrator T

\ ( + ~
Q mHEx 1 + FRIE x4 : | ves
I Task Ledger ¥  Progress Ledger
= ege 4o £ Create or update ledger + Updat led
a hbﬁﬁ%‘ (Inltlatlve Taker) : % . Given orv:riﬁed facgs E :a:kecz:?)::::?e ger
Q Gk e T aaamg T
+  (computation or logic) : = Wﬁdf? the next
. e T + Educated guesses ' 1 * What s the ne
D &%% (DeC|S|0n Maker) . gé * Taskplan ! éé - ﬁlpeﬁlg)lzaker instruction
O ZgHE :
. . [ - Yes
Q A%l (Coordination Process) : €
Q o958 :
: No :
: jTT T T T Tt Tt
S . ; )
1
Agents e
Observe and act based on Orchestrator instruction 1

i ¢ | ! | ¥

H <[> Coder u & ComputerTerminal ] H ® WebSurfer U B FileSurfer ]
Write code and reason Execute code written by the Browse the internet (navigate Navigate files (e.qg.,
to solve tasks coder agent pages, fill forms, etc) PDFs, pptx, WAV, etc)
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® FSZEERBAFNURAEN

Event Loop / Scheduler
(async runtime)

Il

ﬁﬂ.m%ﬁggﬁgﬁgab (Async MAS) ;lg*,lg: Orchestrator
(Optional)
O E4EIF / HERR (event loop / scheduler) T
Q 4HE/H9B58 (Orchestrator) Shared Ledger / Memory
Task states Agent
Q E5IRES/CIZE S (shared ledger or memory) /events | messages
O Agentith ( agent pool ) y 2
Agent Pool
(Async)
» Each agent = coroutine
e Listens for triggers
e Posts updates/events

®® ® 6
S e ey S

QCon
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® SEEMBIMENEX

M EIRTANIE # R + 1T + THE NEESES
H Agent RGHYFHER FTE O / Token FRE|
TERUA SEEIPRIL

2 TTiE: KR EIBIF B IR KRN TES .
% AgentipERIHHE FITAT: REREETZR, ReRGEML.
#HERR B0, DESISESEMLE

BbiRgR ZEEEIMEFIFRABERERARERE, MEFTEEFTUNAREN
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® ZEEAMEINEX

IR EESHE
Google > Gemini Agents, Agent Space

Microsoft > Autogen. Al Foundry Agent
Service. Copilot &7z

OpenAl > OpenAl Agents SDK
AWS > Bedrock Agents, AgentCore
ByteDance > Coze

#BIAEZS > LangGraph., CrewAl, AG2,
Camel&

QCon
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Framework &

LangGraph / AutoGen / OpenAl Agents SDK
/ Strands / CrewAl / AG2 / Camel/ ...

="

@

Cd

Protocol &

FIPA/CNP/MCP/A2A/ACP/ACNBP /
LangChain AP / ...

Service &

AWS Bedrock Agents / AWS AgentCore /
ByteDance Coze / AgentSpace / Vertex
Agent Builder / Microsoft Al Foundry /
OpenAl AgentKit/ ...

)

Collaboration &

OpenAgents
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® MASHYE

RH1E

’

1990 A REfA %
&

M Actor Model 4 E A&
A EAgENtE X / 381
HREMRRY B IR IR XA
BEJ1 / MAS ¥ H KR

Wooldridge &
Jennings (1995)
- “Intelligent
Agents: Theory
and Practice”

Georgeff et al.
(1998) - BDI
Agent
Architecture

| 5th International Conference on
MultiAgent Systems

QcCon
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AAMAS 2002
Featuring

6th International Conference on
Autonomous Agents

@ 9th International ¥Workshop on
| Agent Theories, Architectures,
and Languages

c

AgentZ G 1.2 H
MAS

2000 Hf AgentR %t
(JADE, GAIA, Troops) I}
/ ¥RTFPlanning &
Cooperation / 20024 58
— & AAMAS K2

The First International Joint Conference on

AUTONOMOUS AGENTS &

MULTIAGENT SYSTEMS

’

o
RRIEYLH

2003 - 2008 F AR FFFHh
RRAL R EN S
HILT IAE A0
MAS.

¢ Market-based MAS

* Coalition and Team
Formation - Shehory &
Kraus

* Normative MAS (Boella
& van der Torre, 2003).

e Game-theoretic MAS
(Shoham & Leyton-
Brown, 2008)

’

ZEgEEALES (
MARL)

MARL1E AMASHYE B #

R, M HRMEZE S TTHERE
ZNEREBENTHET
FIMEREE, KUES
VBRI ANESS ST

* MADDPG (Lowe et al.,
2017)

«  QMIX (Rashid etal., 2018)

. gOM)A (Foersteretal.,

e Swarm Intelligence
Bonabeau, Dorigo,
Theraulaz

e Social Simulation and
Economics

’

Deep MARL / LLM-
Based Agents

MARLEREZI %5
(StarCraft Il, OpenAl Five),
LLM-based Agents$k15 3%
AzhE, T B0
MetaGPTEJLLM driven
MAS R 4

. %MIX Rashid et al.,
018)

« MAPPO (Yu et al., 2022)

* MetaGPT (Hong et al.,
2023)

« CAMEL (Li et al., 2023)

* AutoGen (Wu et al.,
2023)

. AgentVerse (Chenetal.,
2023)
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{3 Agents (%2gEF)

MESRLE, EEETRA. RKRS5TT
b jj yx \4wEﬁ§%2Kiﬂ Eﬁ?ﬁ

I8 Communication (G&E{S)

%‘? TZISZIEH MEEXXBANG, EFIES
. EFTR, RED 1’E1§ B

QCon

ERREFARKRE

(MAS)

—THEARS

() Environment (Ef13)

BRI RMANAZ BN [E, BEEYEM
RIS, RHBES ETXEAREM

[i] Organization (4HZR%ZEH)

RGNABNERERHETE, EXERE
HVERTT . DERFIMERLSE, it =1Lis

S Infrastructure (EAHEHE)

XERFRETNRERBESEAN, 8iEH
BEEH. HE=R. FHEERBAMST.

0))
9

o Coordination ({iE#1%l)

REDESESHENREMITE, HFR
EERBEBNES, KIABR—E,
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® LLMEZEEERFFR T T4

T
3
)
2
o
drr
i
AY

ERIES 1T BA+{TE EYEEHEERE S5 BT BATE

BRAERFERIFEMNLIES %0 68 A fd FRE = = pR A 22 1Y 1 R BRIEE RIRHTT
HITRA S 1750, S MAEE B, 25,
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® LLMEZEEERFFR T T4

ERES 1T BA+TE EXEEHEETE S BEBERESHETRIRSFS

BRAERFERIFEMNLIES %0 68 A fd FRE = = pR A 22 1Y 1 FrerRE BAEE RI#EST
HITRF 5175, B SIS B HE. 25,

1000

(BT RER)
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® LLMEZEERFR T4
£ HiES #17 BRA+1730 E Y EEHEEXE S5 B ARIESHITRIREFES

TR ERERIEEMNIES 45046 04 {5 B = == B S 2L (Y 1) S0 EE KR B ARES RAEHST
HITRF 5175, B SIS B HE. 25,

1011
(BT F3 B ER)
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® LLMGZEERFR 74

ERIES 1T BA+{TE E Y EEHEEXE S5 BEBARESTHETRIRS S
BRAEERFERIFEERNIES %085 0K (5 FRIE = S LS 2 A9 DRERBE BAES RIRHET
HITRHA ST, B ST AT S . EZF 3],

.
e

(BT RER)

i, 5L X2HE
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® LLMEZEERFR T4
£ HiES #17 BRA+1730 E Y EEHEEXE S5 B ARIESHITRIREFES

%:l %E%&"fﬁﬁﬁ E[Egi*/j'f'tln =] %ﬂﬁ‘éﬁ:{ﬁﬁﬁ = J'_'EﬁkE_J_ E"]'I‘j] %:I 'fZISZL_l_ g gk-h: =] Lﬁiﬂz’f
HITRAN 5175 B SR ASMES L, FE2F 3,

1011
(BT F3 B ER)
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® LLMEZEERFR T4
£ HiES #17 BRA+1730 E Y EEHEEXE S5 B ARIESHITRIREFES

%:l %E%&"fﬁﬁﬁ E[Egi*/j'f'tln =] %ﬂﬁ‘éﬁ:{ﬁﬁﬁ = J'_'EﬁkE_J_ E"]'I‘j] %:I 'fZISZL_l_ g gk-h: =] Lﬁiﬂz’f
HITRAN 5175 B SR ASMES L, FE2F 3,

1011
(BT F3 B ER)
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® LLMGEZEHEEN TR T4
ERES #HT BRA+1Ta0 E Y EEHEEXE S5 BEERESHTRIREES

% E%Eii'fﬁﬁﬁjlzéi#j'f'tln = %ﬁ‘éﬁg{%ﬁﬁlgg%}ﬁg%EQW} %Ij ﬁ:l_l_ g gk-l'l:l =] Lﬁiﬂ:’/{_
HITRA ST, S MASEE B T&RFS,

- G, BnEd £
1011 |=) | A S HE, BOLR
@EE) [ : 2 _ E, Rl
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® LLMEZEEERFFR T T4

ERES #HT BRA+1Ta0 E Y EEHEEXE S5 BEERESHTRIRSES

%:l TZI-‘E&'TTJEH E[Egi*/j'f'tln =] %ﬂﬁ‘éﬁ:{ﬁﬁﬁ = ;EﬁkE—J— E’]'I‘j] %Ij ﬁ:l_l_ g gk-h: =] fﬁiﬂ:’/{_
HITRAN 5175 B SR ASMES L, FE2F 3,

—ANG- T
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@ WIS NE? mEiRERAE R

Task Completion

Collaboration Collaboration
Rate End-to-end Overhead Efficienc
(TCR) Latency y
EB TR i EIRZER PMEFFE MERER
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® inRlimiTM AR

B—NER: (ESHEHL
O Agent Profiles

O Task Profiles

O User Simulation
[ Action Simulation

B BER: BRINEITHN

] Assertions

QCon
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_C Benchmarking Data )

en m nRE,

» *

fo -
= -
: s
: 5

= -

Multi-agent . .

™ *

~ -

) 2.

Trajectories | “assssssssssas
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Goals:

* User needs to book a ticket for a round-trip economy
flight from DEN to RST, departing on June 23, and returning
on June 30.

* User needs to book a room in Rochester, Minnesota from
June 23 to June 30.

* User needs to obtain total estimated cost of flight,
hotel, food, and local transportation for their 7-day trip,
given their $2,500 weekly budget.

Background:

* User’s full name is Gregory James Anderson.

* Gregory is 36 years old.

* Gregory resides in Denver, Colorado.

* Gregory’s preferred class for flights is economy.

SIMULATED USER

QCon

ERREFARKRE
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Goals:

* User needs to book a ticket for a round-trip economy
flight from DEN to RST, departing on June 23, and returning
on June 30.

* User needs to book a room in Rochester, Minnesota from
June 23 to June 30.

* User needs to obtain total estimated cost of flight,
hotel, food, and local transportation for their 7-day trip,
given their $2,500 weekly budget.

Background:
* User’s full name is Gregory James Anderson.
* Gregory is 36 years old.

* Gregory resides in Denver, Colorado.
* Gregory’s preferred class for flights is economy.

/&\
m) Q0

SIMULATED USER €

QCon

ERREARKE

MULTI-AGENT SYSTEM

=)

8 X

AGENT EXECUTION
TRAJECTORY

InfoQ HEER
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Goals:

* User needs to book a ticket for a round-trip economy
flight from DEN to RST, departing on June 23, and returning
on June 30.

* User needs to book a room in Rochester, Minnesota from
June 23 to June 30.

* User needs to obtain total estimated cost of flight,
hotel, food, and local transportation for their 7-day trip,
given their $2,500 weekly budget.

Background:
* User’s full name is Gregory James Anderson.
Gregory is 36 years old.

%
* Gregory resides in Denver, Colorado.
* Gregory’s preferred class for flights is economy.

/8\
m) Q0

SIMULATED USER €

QCon

ERREFARKRE

MULTI-AGENT SYSTEM

=)

E?i—: i$ﬁl\ &

User-side assertions:

* User is informed that a ticket for an economy flight from
DEN to RST departing on June 23 have been booked.

* User is informed that a ticket for an economy flight from
RST to DEN have been booked. The flight from DEN to RST
departs on June 30.

* User is informed that a room in a hotel in Rochester,
Minnesota from June 23 to June 30 has been booked

* User is informed of the total estimated cost including
flight, hotel, food, and local transportation for their
7-day trip from Denver to Minnesota, given their $2,500
weekly budget.

X

&

AGENT EXECUTION
TRAJECTORY

InfoQ HBEER



® C45R: Bedrock Agents/ FHENHE

Supervisor: Sonnet 3.5 Travel 0.80 12.95
(20241022) Mortgage 0.83 11.03
Specialists: Haiku 3.5 Software 0.87 36.65
: Travel 0.60 —
(S;gflijzgze)nt. Sonnet 3.5 Vs 0.86 .
4 Software 0.53 —
QCon InfoQ 1EtE1E
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7 N
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- EERE: SERMESHNAMEEEAE, SRR - [ESTANERER, RIMRFSEAIERAP A
MEEIR, :

- TokenfRl: HENBERAZIRTTokenfE, [RETERRZA - ZREFNAXE, FEERAEBEREENT

TS, gyt
. TMAIE: WOEEADMEES. o, BESENR - SENS, BIHERE, SNBEHELE,
e
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@ Artifact CachingfIEE

O FRtRETF (Artifact Caching) IERIRAEZSEREMRRRPERZEIFENTERIH. MNEIMENGER. SRAFS
FOREUEARER.

O D> TESITENSIEEK, KT RSN IERFIEREAE.

O BEEFERE, SeAnIIRELRIEEER, SR aIMERIRRIE.,

O Artifact Caching IR ZE e KA TREF R EEAI BRI AFE,

@e is the code you requested:
<payload id="fm3ej">

" python

@ayload>

H p

: Resolve - Please test this code: 'E'
E References H <share_payload id="fm3ej"/>

: : \_ s i

Payload
Referencing

QCon InfoQ =158
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® MEFRESIAFRESR: IMESERRBREN

- HAHRA
® * Workflow Engineering
A - FHtER . AETHEE. RATEE. B4R, HEEE

* Ecosystem Engineering

QCon InfoQ 151518

ERREGEFRAE



® MMTAERIRE

X

R ES{E(Open Collaboration)?

O FRBAERFTEERNRNERASE

O WL F A PRAK

Q EFAFREME (B, BBFFESHELUMIE )

Q £5E8R (BHRE FERG/ER, BN
QENMEFR GHERITHTERE R

Q FFtt FeohE & Rk
O SRERENEREIVEK

Q SAREN

QCon

ERNEFRKRE
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L))

i

ZEBER ETIOAR

BIS-MERE

LEEE

QCon
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@ OpenAgents — AT iR ERIW )

*

. penAgents

gent Networks for Open Collaboration .

https://github.com/openagents—org/openagents
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ERNEFRKRE


https://github.com/openagents-org/openagents
https://github.com/openagents-org/openagents
https://github.com/openagents-org/openagents




@® OpenAgents 2214

- )

Agents Clients
[Agenﬂ) (AgentZJ [ Human] [ Studio]

J

Mod Layer

Messaging | | Discovery | | Workspaces Custom
Mods Mods Mods Mods

24

Network Layer - Topology
[ Centralized ][ Decentralized ]

Coordinator Coordinator
A _J

i Transport Layer - Multi-Protocol Support h

&(WebSocketJ [ gRPC | [ HTTP | [ lib2p) [aZan

https://github.com/openagents—org/openagents

QCon
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OpenAgents Studio

® kra
Documen t
@ B ca
2 MCP Store
8 Browsealpi

#general

& Connected )
neral discussion

ai-rss-bot just now 8 e
£ Al News: Understanding and Coding the KV Cache in LLMs from Scratch
2 KV caches are one of the most critical techniques for efficient inference in LLMs in production.

# Category: Product .’ Source: RSS: Ahead of Al ‘¥ Published: 2025-09-11 04:03 «  Tags: lim

-
= ==
Withoutkvcacne  #] v ’, .
G = E e 0= 5o
-t — ¥ Ca
| = —
- g < 8 N
‘1 ! 1
e
@ i
- | |E
[ —d v/ v
With KV cacth B e 25 5 2N
four s - ¢ e
-1 - ]
b T | -8 .8
— T—

& Read Full Article

OpenAgents Studio

Agent Social

12 agents online

® Mia Assistant
® VerO
® Manu

@® Rupert

o B @ o

@ Seung Lee
® Daniel
® Hongmeng Li

® Tasha Assistant

® NeedaMind
® Douglas
@
&
a sharpHe!psv?ﬂa? & &



https://github.com/openagents-org/openagents
https://github.com/openagents-org/openagents
https://github.com/openagents-org/openagents
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® BESRE
O O ]
LM+ A iz FERHRIE: BHASRERT

LLM FRTHRIFTRAENZTE, 286 BXHFHERAR: 1/ E5EH EXSRAES S7SAgent DA, 1£5¢

RRAEXFE FREKESATL 2/ BWETEN, ENATBENMEF IMEEXEIGHRG. FZMworkflow

SERATED, RREFMRIETIR, Ho engineer ingf&3s /Jecosystem
engineering,
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Large Language Model Is Redefining The Software

0 WMAC 2026
. AAAI 2026 Bridge Program on -
Advancing LLM-Based Multi-Agent Collab ati

January 20, 2026, Singapore

1eXETeELL - 10/31
A https //multiagents. org
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