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Why are 
Multi-Agent 
Systems? 
Interesting?
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Imagine a scenario where computers 
could handle increasingly complex 
tasks on your behalf .. 
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“Download  
email 
attachments 
from clients, 
load them into 
Excel ..ˮ
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Back office data entry across multiple systems 



5

“Build an 
Android app that 
can help users 
view and 
purchase 
stocksˮ
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Software engineering
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“File my taxesˮ
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Finance
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Back Office Software Engineering Finance

- Tedious  and repetitive  
- Important  
- Involves many, sometimes proactive steps 
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3 Key Insights
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- Save time (autonomous task 
completion)

- A new digital interface 
- Disrupt current approaches 

to solving tasks

On why agents/multi-agent systems are so 
interesting right now!



The industry is 
reacting ..
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Forbes

https://www.forbes.com/sites/robtoews/2024/07/09/agents-are-the-future-of-ai-where-are-the-startup-opportunities/


Forbes

https://www.forbes.com/sites/robtoews/2024/07/09/agents-are-the-future-of-ai-where-are-the-startup-opportunities/


Forbes

https://www.forbes.com/sites/robtoews/2024/07/09/agents-are-the-future-of-ai-where-are-the-startup-opportunities/


469% 
increase in # of 
agent startups 
YC) over the 
last 2 years

Count of YC companies that explicitly 
mention AI Agents in their company 
description
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Source : YC data

https://github.com/akshaybhalotia/yc_company_scraper
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There seems to be 
universal agreement that 
..

The future is 
Agentic
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But 
.. there are a 
few issues
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Source : langchain

https://www.langchain.com/stateofaiagents


Source : langchain

https://www.langchain.com/stateofaiagents


Autonomous 
Agents have 
the last mile 
problem

Source: Richard Socher CEO, You.com)

http://you.com
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A paradox and 
questions ..

- What are multi-agent systems 
and how to build them?

- What factors drive 
reliability issues? 

- Should I invest in an 
autonomous multi-agent 
system? 



Talk Agenda

● What are 
autonomous 
multi-agent 
systems? 

● How can you build 
them? 

Part 1

Introduction

Part 2

Failure Modes

Part 3

What you can do
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● 10 reasons 
current 
multi-agent 
workflows fail

● Key 
takeaways

 
● Next steps



Victor Dibia

Core Contributor AutoGen, 
AutoGen Studio

Leading OSS framework 
for building multi-agent 
applications. 

 

Previously Worked 
@

- Cloudera - ML 
Engineer 

- IBM Research - 
Research Staff 
Member 

victordibia.com 
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Principal RSDE, 
Microsoft Research

Focused on 
Human AI 
Experiences and 
Agents 

x.com | linkedln | newsletter

http://victordibia.com
https://x.com/vykthur
https://victordibia.com/
https://newsletter.victordibia.com/
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AutoGen 
v0.4 (preview api!

22

- Event driven 
- Asynchronous by design
- Supports conversational 

programming  
- Low Level expressive 

API and high level API 
with presets.

https://github.com/microsoft/autogen 
MIT License | 35k Stars | 5k forks 

https://github.com/microsoft/autogen
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AutoGen 
Studio 
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Low-code developer tool for 
prototyping and debugging 
multi-agent apps built with 
autogen.

https://github.com/microsoft/autogen 
MIT License

https://github.com/microsoft/autogen/tree/main/python/packages/autogen-studio


What are 
Multi-Agent 
Systems?
Part 1
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What is an 
Agent?

Agent = LLM  + 
Tools
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+LLM Tools



Agent

An entity that can 
reason, act, 
communicate 
and and adapt to 
solve tasks
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Agent

Communicate

Reason Act

Adapt

https://multiagentbook.com

https://multiagentbook.com/


Agent

An entity that can 
reason, act, 
communicate 
and and adapt to 
solve tasks
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https://multiagentbook.com

https://multiagentbook.com/


Multi-Agent System

Group of agents 
that follow some 
communication/
collaboration 
pattern 
(orchestration)  
to solve tasks. 

28

For this talk,  groups of agents = workflow = team https://multiagentbook.com

https://multiagentbook.com/
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Expressing 
Multi-Agent 
Systems as 
Code 
with AutoGen
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AutoGen 
v0.4 
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- Event driven 
- Asynchronous by design
- Supports conversational 

programming  
- Runtime that handles message 

delivery and agent lifecycle
- Low-level expressive API 

(Core) and high-level API 
(AgentChat) with presets. 
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AutoGen 
Core v0.4 
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- Unopinionated low-level 
expressive API 

- An Agent simply 
responds to a message 
event.
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AutoGen 
AgentChat v0.4
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- High Level API
- Presets for 

- Agents 
- Teams 
- Termination Conditions
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Define an 
agent

AssistantAgent 
preset.
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Define an 
agent

AssistantAgent 
preset.

We can test the agent by calling `.run()`
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The Eiffel Tower stands at a height of 
approximately 1,083 feet 330 meters) 
including its antennas. The structure 
itself is about 1,063 feet 324 meters) 
tall without antennas. 

TERMINATE
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Define an 
agent

AssistantAgent 
preset.
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I'm unable to provide real-time data 
including current weather updates. 
You can check a reliable weather 
website or app for the latest information 
on the weather in San Francisco. 

TERMINATE
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Define a  
tool
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Define a  
tool

A tool may be a 
python function or 
LangChain Tool
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Giving 
agents 
access to 
tools

A tool may be a 
python function or 
LangChain Tool



41

41

The weather in San Francisco is 
currently 73 degrees and sunny.
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Defining a 
team
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Defining a 
team

Uses the 
RoundRobinGroupChat 
preset.

A team may contain 
one or many agents.
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Defining a 
team

Uses the 
SelectorGroupChat 
preset.

Multiple agents
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The 
configuration 
space for 
multi-agent 
systems is 
exponential 
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With configurations on a  spectrum of predefined 
to autonomous behaviors



Exponential 
Configuration Space
Planning / Orchestration

- Centralized / explicit 
- Implicit (after each 

step)

Agent Definition
- Developer defined
- Automated/task 

based

Tool Definition
- Developer defined
- Automated/task 

based
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Memory 
- What to learn/index 
- When to learn/index

Termination 
- LLM/task based 
- Resource budget 

based (time, tokens, 
cost, rounds)

- External monitor/tool 

Human Delegation
- After each 

turn/action
- Intelligent delegation



Improper configuration can 
lead to mistakes and can 
drive poor performance
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Frameworks can 
help/simplify the process
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10 Reasons 
Agents Fail

Part 2
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● Agents are driven by LLMʼs which in 
turn require careful prompting

● Good agents have lengthy,  detailed 
instructions - from how to respond, 
tools to use and behaviors to avoid

1. Your agent 
lacks detailed 
instructions
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● Smaller models show significantly 
reduced instruction-following 
capabilities. 

● Your LLAMA 7B etc models will not 
work well for agents out of the box 
without specific optimizations.

2. Stop using 
small models
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● System messages are not portable 
across versions of the same model and 
especially across model providers.

● Simply changing the model and 
expecting similar behaviours is often a 
mistake!

3. Your agent 
instructions do 
not match your 
LLM
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● Tools dictate the action space of 
agents  

● Your agents actions are as good as 
the tools available to them - with 
implications for reliability.
General purpose vs task-specific tools)

4. Your 
agents lack 
good  tools 
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● Defining the right termination 
condition is critical especially to 
manage resource and latency

● Termination conditions depend on 
the agent and team configuration.  

5. Your agents 
do not know 
when to stop 
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● Should you use a predefined 
chain, a chain with autonomous 
steps, or a fully autonomous 
team workflow? 

6. You have 
the wrong 
multi-agent 
pattern
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Note: finding the right pattern is an evolving area of research and 
community practice. See 
https://multiagentbook.com/labs/multi-agent-patterns

https://multiagentbook.com/labs/multi-agent-patterns


● Most agents today are like the 
classic forgetful goldfish 

● A good memory implementation 
addresses

○ Ability to learn from explicit feedback
○ Learning from implicit feedback
○ Intelligent recall  (when and what to 

retrieve given the task)

7. Your agents 
are not learning 
(memory)
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● Long-running complex tasks often 
benefit from the ability to plan, review, 
monitor progress. 
○ Assess task state 
○ Abandon compromised 

trajectories 
○ Reset state 

8. Your 
agents lack 
Metacogniti
on 
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Magnetic-One - A Generalist 
Multi-Agent System for Solving 
Complex Tasks

https://www.microsoft.com/en-us/research/articles/magentic-one-a-generalist-multi-agent-system-for-solving-complex-tasks/
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Of the cities within the United States 
where U.S. presidents were born, which 
two are the farthest apart from the 
westernmost to the easternmost going 
east, giving the city names only? Give 
them to me in alphabetical order, in a 
comma-separated list

An example task from the GAIA benchmark solved by Magentic-One
Task requires web searching for presidents' birthplaces, retrieving city coordinates, finding westernmost/easternmost points 
coding/computation for distances

https://arxiv.org/abs/2311.12983
https://arxiv.org/abs/2411.04468
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Source Magnetic-One 

https://www.microsoft.com/en-us/research/articles/magentic-one-a-generalist-multi-agent-system-for-solving-complex-tasks/
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Source Magnetic-One 

https://www.microsoft.com/en-us/research/articles/magentic-one-a-generalist-multi-agent-system-for-solving-complex-tasks/


● Competitive generalization 
results across multiple task 
types (web search, file 
handling, coding, interactive 
web tasks).

● Use of a ledger shows up to 
31% increase in task 
performance

Insights
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● Evals are critical to understanding 
the state of your application and 
how updates to the vast 
configuration stack impacts your 
task. 

9. You do not 
have evals for 
your tasks! 
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● Agents that can act should model the 
cost/risk of actions before they are 
performed 

● Intelligently delegate 
high-risk/irreversible actions to users.

10. Your 
agents do not 
know when to 
delegate to 
humans 
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To agents, actions are equal?

“ I made a call to 
fetch the weather.
It is Cloudy in San 
Francisco today ˮ

Action 1

Low

Action 2

Medium

Action 3

High
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“To free up 
space, I deleted 
2 video  filesˮ

“I transferred 
$xxxx to 
Victor. He 
asked for it.ˮ



Really .. you very likely do not.

Bonus. 
You probably 
DO NOT need a 
multi-agent 
system.
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What you can 
do!

Part 3
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● Multiple agents collaborating, with autonomy 
increases the surface for errors and reliability 
issues 

● Like any other tool, they should be selected 
when they are the right tool for the job.

0. Know when 
to use a 
multi-agent 
approach! 
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Tasks  
most 
companie
s need to 
address.

Tasks  that 
benefit from an 
autonomous 
multi-agent 
approach
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How do I know 
if my task 
benefits from a 
multi-agent 
approach?
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A Complex Task 
Perspective / Checklist
Planning 

- Task can be 
decomposed into a 
set of steps that lead 
to a goal state

Diverse Perspectives
- Steps in the solution 

can be mapped into 
distinct 
domains/expertise

Extensive Context
- Task involves 

processing extensive 
context per step
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Adaptive Solution 
- Task exists in a dynamic 

environment, solution is 
unknown until actions 
taken

Is your task complex?



● Define your task 
● Define evaluation metrics and test 

harness
● Build a non-agent baseline 
● Build and  improve your agents and 

monitor progress on metrics 
● Academic benchmarks, while helpful 

are NOT your task.

1. Eval driven 
design 
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● Invest in building and testing a 
catalog of high quality tools or 
functions.

● Attach tools to agents, leverage 
highly reliably too-calling 
capabilities in modern LLMs   

2. Constrained, 
tool-focused 
implementation
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Most production agents today use the 
LLM to encapsulate battle-tested 
reliable business tools.



● Invest in observability and 
provenance tools to help make 
sense of agent behaviour (e.g. 
AutoGenStudio)

● Visualize control flows, loops, cost 
etc

3. 
Observability 
and Debugging 
Tools
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https://github.com/microsoft/autogen/tree/main/python/packages/autogen-studio
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Future looking: 
Consider neuro-symbolic approaches that apply the 
reasoning capabilities of LLMs but enforce known 
business logic using clear rules.

4. Combinations 
of soft  LLM and 
hard Logic 
(programs)
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- Let your benchmarks and metrics help you 
decide

- Models are getting better and many issues 
are/will be addressed at the model level 

- Does your business have disruption exposure?

Should You 
Invest in 
Multi-Agent 
Systems?
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Note: The right patterns are still 
emerging



Next Steps

Part 3
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What we 
covered 
today 

What are 
Multi-agent 

Systems

How to build 
them with 
AutoGen

10 common 
reasons 

multiagent 
workflows fail

Insights on 
steps to take
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What we 
did NOT 
cover 
today 
If interested in any of 
these topics, I am 
writing a book. 

multiagentbook.com

UX for Multi-Agent 
Systems

Interface Agents Optimizing 
Multi-Agent 

Systems

Responsible AI 
Considerations

Multi-Agent 
Patterns

Use Cases
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And more …

http://multiagentbook.com


Published 
by Manning
Expected Spring 2025  
First 3 Chapters available 
on Manning.com

multiagentbook.com
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http://multiagentbook.com


- Multi-Agent Systems with 
AutoGen
multiagentbook.com

- Code notebook shown today     
- Contribute - AutoGen on GitHub 

Thank You!
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https://github.com/victordibia/multiagent-systems-with-autogen
https://github.com/microsoft/autogen

