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How | got into
Agents ..





https://docs.google.com/file/d/1hGoOMBcJNyxhajhBVzVMm9t1vVQxJc4O/preview

€ Cars.csv

RULES +LLM

§) summaRrizErR

Convert datasets into a rich but
compact natural language
representation (context).

----------------- (]1) ;1 EEETEEEEEELEELELER

“ The cars dataset contains
technical specifications for
cars and has 9 fields - Name,
Miles_per_Gallon, Cylinders,
Displacement, Horsepower,
Weight_in_lbs, Acceleration,
Year, Origin .. ¥

LLM

() GOAL EXPLORER

Generate a set of potential
“goals*” given the dataset
context.

----------------- OUpIR. =m=smncemmsc=cene

+ Histogram of Miles per
gallon

 Plot of miles per gallon vs
horse power

* Trends in miles per gallon
over time

+ Average horsepower per
country

% goals may also be directly provided by
the user. Supports multi-lingual input.

k- @ VIZ GENERATOR

Generate code in visualization
based on context and goal

LLM

Generate, evaluate, repair, filter
and execute visualization code
to yield specifications* .

----------------- OMpI  ===zoncoronmsoess

Count of Records
3 8 8 8 8 3 8 8 8

e 3

5 10 18 % 45 50

20 25 30 as
Miles_per_Gallon (binned)

% specification may be in any
programming language or grammar.

August 2022 | LIDA: Automatic Generation of Visualizations .

----------- >

IGM

[ [~J INFOGRAPHER

Generate stylized infographics
based based on visualization
and style prompts.

----------------- OUtpiR. =m=smncemmsc=cone

5 10 15 22 25 30 3B 4 45 N
Miles_per_Gallon (binned)

% Style prompt: line sketch art, line
drawing


https://microsoft.github.io/lida/
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AutoGen AG

https://github.com/microsoft/autogen

45k stars

X Follow @pyautogen

AutoGen

(3 Important

* (10/13/24) Interested in the standard AutoGen as a prior user? Find it at the actively-maintained AutoGen

An O pe n 'SO U rCG ( M I T) 0.2 branch and autogen-agentchat~=0.2 PyPi package.

. . * (10/02/24) AutoGen 0.4 is a from-the-ground-up rewrite of AutoGen. Learn more about the history, goals
fra m eWO rk fO r b u I I d I n g and future at this blog post. We're excited to work with the community to gather feedback, refine, and
improve the project before we officially release 0.4. This is a big change, so AutoGen 0.2 is still available,
t. A I I . t. maintained, and developed in the 0.2 branch.
ag e n I C a p p I Ca I O n S - AutoGen is an open-source framework for building Al agent systems. It simplifies the creation of event-driven,
- distributed, scalable, and resilient agentic applications. It allows you to quickly build systems where Al agents
S u p po rte d I n AZ u re AI collaborate and perform tasks autonomously or with human oversight.

* Key Features

Foundry

o Quickstart

* Roadmap
* FAQs
S e t : 2 O: 2 3 AutoGen streamlines Al development and research, enabling the use of multiple large language models (LLMs),
p integrated tools, and advanced multi-agent design patterns. You can develop and test your agent systems locall

then deploy to a distributed cloud environment as your needs grow.


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

Team Builder

Teams 2 <]
Recents

Web Agent Team (Operat...
team ¢ 3 agents
1 hour ago

Default Team_17388
team & 1agent
2 hours ago

10 From Gallery

Default Team_17388

team ¢ 1agent

Web Agent Team (Operat...

team & 3 agents

Deep Research Team
team ¢ 3 agents

Maintained by the AutoGen Team.

Teams > Web Agent Team (Operator)_17388

Visual builder mode (experimental)

Component Library

Drag a component to add it to the team

A

v

v

v

€3 Agents (4)

€3 AssistantAgent

£3 MultimodalWebSurfer

€3 AssistantAgent

€3 UserProxyAgent

&P Models (2)

22 Tools (6)

& Terminations (3)

2\ Web Agent Team (Ope... team 4

Model 3 Agents

A group chat team that have participants
takes turn to publish a message to all,
using a ChatCompietion model to select
the next speaker after eac..

Show more

Selector:
You are the cordinator of role play game. The
following roles are avadable: {roles}. Given a
task, the websurfer_sgent will be tasked to
address b,

Show more "
MODEL
gpt-do-mini
Orop model here
AGENTS (3)

@ websurter_agent
@ assistant_agent
@ user_proxy

Drop agents hore

TERMINATIONS

@ MultimodaiWebs... sgent & [

websurfer_agent
MultimodalWebSurfer is a muitimodal
agent that acts as a web surfer that can

‘ search the web and visit web pages.

MODEL

gpt-do-mini

Drop model here

) AssistantAgent went @ O
Model 0 Tools.

assistant_agent

An agent that provides assistance with

tool use.

MODEL

gpt-do-mini

Orop model here

To0LS

©rop tools have

) UserProxyAgent  agent @& @

user_proxy
An agent that can represent a human
user theough an input function.

o

e Guest User

G -

(ag

Vi </>

Rea

AutoGen Studio | video walkthrough



https://youtu.be/oum6EI7wohM?si=hkvjSh-3Zac1l2Qy

AN AutoGen Studio vO.4

PP SOt comy i roactt sutooen



http://www.youtube.com/watch?v=oum6EI7wohM&t=10

But ..

this

IS
al.engineer




Let's
something
from
scratch!




BlenderLM - a
multi-agent N
system for 3D

tasks




Blender LM -O-

() Connected to Blender S Che

d8 Blender Controls (@) Blender Viewport G Refresh ¢

D Chat ® Presets 8 Projects

7= Execution Plan ®© 5.21s 4 1936 tokens >_ plan_generated

Set up the scene environment with a ground plane,
o complete 3-point lighting (adding fill and rim lights), and a
properly positioned camera for clear composition.

Create two spheres with correct spatial separation, assign
e a glossy silver material to both, and position them above
the ground plane.

() Event: step_start ® 5.22s
@ Step 1/2: Set up the scene environment with a
ground plane, complete 3-point lighting (adding fill
and rim liahts) and a3 nronerlv nositioned camera for




What is the plan
for today?

- Part O: I'll show you a demo

- Part 1: I'll walk you through how it
was built from scratch

- Part 2: We will discuss a set of
design principles that you can apply
to your own agentic applications.

- Part End: Takeaways

13



Demo

Part O








https://docs.google.com/file/d/1SSkitGvgCxOxSnjsAC8pJWW_kYeBBe4j/preview

“"Create a
scene that -»
contains a

low poly well”



How do you
build an
agentic
system for
this? ...




Workflow?

- a set of
deterministic

steps with sprinkles
of LLM calls

Highly reliable ... but they require that we know the exact solution to the task



Workflows help
us build reliable,
production-ready
software

.. but...

they



Autonomous
Multi-Agent
Systems?

= an LLM drives

control fjow of the
application

Enables software that takes actions, observes
results and interactively explores the solution space




Multi-Agent System

- Autonomy | Can do many
different things

- Action | Can take action with
side effects

- Duration | Complex long-
running tasks



https://multiagentbook.com/

Demo SN

https://github.com/victordibia/blenderim



How is it built?
Aka - the
process

Part 1



Building a Multi-Agent

System - from scratch

Goal definition
Baseline

Tools

Eval testbed This comes last,

Agent \/ e

25



1. Goal
definition

e A system that can
translate natural
language tasks to
actions to 3D artifacts
in Blender




2. Baseline

Blender “Hello World”
script to “Create a Cube”
o Blender Addon
o Client library with
Socket connection
Valuable to test feasibility
and mechanics of this
entire process



28 ; Your agent is only as good as the tools you

3. Tools .

‘o Build a set of task
specific and general
purpose tools related to
the system goals
o Create object ..

o Execute code!




from blenderlm.client.tools import
create_blender_object, execute_code

result: Any = await create_blender_object
(type="CUBE", name="MyCube", location_x=0,
location_y=0, location_z=0, session_id=None,
wait_for_result=True)

result: Any = await execute_code(code="bpy.data.
objects['MyCube'].location.x += 1",
session_id=None, wait_for_result=True)



4. Eval Test

(@)

O

Bed

e The ability to run rapid experiments that
inform system update decisions

v1: Jupyter notebook

v2 : a full interactive React web Ul
with viewport capture / streaming.
v3: automated test suites, metrics
and evaluation harness



Blender LM 20~ e Guest User v

(% Connected to Blender G Check Connection

38 Blender Controls (0 Blender Viewport G Refresh & Download

rAa
[}

[3 Chat (Agent) ® Tools <> Code B Projects

Clear Scene R Add Sphere D
Delete all objects from the scene Add a sphere with random position

Add Cube ) Render Scene %)
Add a cube with random position Create a full render of the scene

Add Camera (%)

Add a new camera to the scene

+ Add Camera

[ Scene 14 objects - J

‘= Job History v

interactive Ul to rapidly test capabilities



9. Agents

e Base Agent Loop

O

LLM Call (task +
prompt)

Process tool calls in a
loop until final results
Return Results




from blenderlm.client.agents import OpenAIAgent
from blenderlm.client import get_blender_tools

o B W N B

blender_tool_functions: List[Callable[..., Any]] = await
get_blender_tools()

6

7 # Instantiate the agent, passing the tool functions

8 agent = OpenAIAgent(

9 tools=blender_tool_functions,

10 model_name="gpt-4.1")

11

12 updates: AsyncGenerator[BaseAgentMes... = agent.run_stream(

13 task="add a cube to the scene") E—
14 async for update in updates:

15 print(update.role,":", update.content, str(update.metadata))

16



9. Agents

e Reliability Improvements
o Enriched context (scene
info, blender viewport)
o Verifier Agent (self-eval,
retry) | structured output
o Planner Agent (atomic

task decomposition) |
structured output




Design

Principles

These principles are still early and non-exhaustive

Part 2

https://multiagentbook.com



https://multiagentbook.com/

Capability
Discovery

- Itemize key system
capabilities, communicate
reliability

- Proactive suggestions
based on user context

Help users understand what the agents can do




Try asking:

create a low poly well with two trees

two balls with glossy silver finish Add a red cube

Create a blue sphere Add a green cone at [2, O, 0]

Clear the scene
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Observability
and
Provenance

- Activity log visualizations
- Debugging and provenance
tools

Ensure users can observe/trace agent actions




Blender LM -O-

() Connected to Blender S Che

d8 Blender Controls (@) Blender Viewport G Refresh ¢

D Chat ® Presets 8 Projects

7= Execution Plan ®© 5.21s 4 1936 tokens >_ plan_generated
Set up the scene envirgnment with a ground plane,

o complete 3-point lighting (adding fill and rim lights), and a
properly positioned camiera for clear composition.

Create two spheres with \correct spatial separation, assign

e a glossy silver material to
the ground plane.

O 5.21s 4 1936 tokens >. plan_generated

() Event: step_sta
@ Step 1/2: Set u;

ground plane, CONpicie v pun HYLILUY \Guuiy
and rim liahts) and a3 nronerlv nositioned camera for _




Interruptibility

- Persist agent and
application state

- Provide pause, resume,
cancel or feedback controls

Allow users to pause, resume or cancel agent
actions




Create two low poly trees with trunk and foliage materials,
e and position them on either side of the well for balanced

composition.

() Event: step_start O® 5.26s

@ Step 1/2: Create a low poly well with wooden and
stone materials, and position it centrally on the
ground plane.

() Event: step_execution O 5.95s
“\ Executing step 1/2 (attempt 1)

{3 Blender Assistant o
Processing... (step 1/2)

& Processing...

a Scene 1objects

Try asking:



Cost-Aware
Delegation

- Estimate and communicate
the cost of agent actions

- Provide controls on when
to delegate actions to
humans

Communicate the cost of agent actions, allow
users decide when agents can act




ACYVAELCEVVEVE

Part End
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0. Know when
to use a
multi-agent
approach!

e Multiple agents collaborating, with
autonomy increases the surface for
errors and reliability issues

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




Tasks

most -

teams

heed to

address.
O
Tasks that

<— penefit from an

autonomous
multi-agent

approach

https://multiagentbook.com



https://multiagentbook.com/

46

How do |
know if my
task benefits
from a
multi-agen
approach?

https://multiagentbook.com

46


https://multiagentbook.com/

47

A Complex Task
Perspective / Checklist

Is your task complex?

Planning Diverse Perspectives Extensive Context
- Task can be - Steps in the solution - Task involves
decomposed into a can be mapped into processing extensive
set of steps that lead distinct context per step

to a goal state domains/expertise

Adaptive Solution

- Task exists in a dynamic
environment, solution is
unknown until actions
taken

https://multiagentbook.com



https://multiagentbook.com/
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1. Eval driven
design

Define your task

e Define evaluation metrics and test
harness
Build a non-agent baseline
Build and improve your agents and
monitor progress on metrics

e Academic benchmarks, while helpful
are NOT your task.
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2. Human
Centered

DQSlgn e Your agents must be

interruptible. Ability to

e Ensure users can discover pause, resume, give
the ideal happy path for your feedback
agents

e Your agents should quantify
e Provide user facing the risk/cost of actions and

observability and traces delegate to users as needed




3.Don't build a
multi-agent
system from

scratch for a
talk :)

e It's fun, but a lot of work

e If you do, consider a
framework (AutoGen) for a
quick and dirty prototype!




Further Reading

1. AutoGen Studio: A low code tool for building multi-agent
applications | Microsoft Research , Arxiv

2. Magentic-One: A Generalist Multi-Agent System for Solving
Complex Tasks | Microsoft Research , Arxiv

3. Magentic-Ul, an experimental human-centered web agent |
Microsoft Research

4. Challenges in Human-Agent Communication. Microsoft
Research | Arxiv

51


https://www.microsoft.com/en-us/research/blog/introducing-autogen-studio-a-low-code-interface-for-building-multi-agent-workflows/
https://www.microsoft.com/en-us/research/blog/introducing-autogen-studio-a-low-code-interface-for-building-multi-agent-workflows/
https://www.microsoft.com/en-us/research/articles/magentic-one-a-generalist-multi-agent-system-for-solving-complex-tasks/
https://arxiv.org/abs/2411.04468
https://www.microsoft.com/en-us/research/blog/magentic-ui-an-experimental-human-centered-web-agent/
https://www.microsoft.com/en-us/research/publication/human-agent-interaction-challenges/
https://www.microsoft.com/en-us/research/publication/human-agent-interaction-challenges/
https://arxiv.org/abs/2412.10380

Thank You!

- Follow along book (Chapter 3) -
multiagentbook.com

- BlenderLM code
https://github.coml/victordibia/bl
enderim



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

