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Fall 2025: broad coverage of topics about agentic Al
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Yangqing Jia Jiantao Jiao Noam Brown Yann Dubois Weizhu Chen
VP, Al System Software, NVIDIA Director of Research & Research Scientist, Open Al Member of Technical Staff, OpenAl Technical Fellow & CVP, Microsoft

Distinguished Scientist, NVIDIA

https://agenticai-learning.org/f25



https://agenticai-learning.org/f25

Berkeley
Agentic Al: Future of Al

® When our LLM Agents MOOC started in Fall 2024, very little talks about
agents

® Now, 2025 is Year of Agents

v' 4, Demis Hassabis

Thrilled to kick off the Gemini 2.0 era with Gemini 2.0 Flash, an update to : ;a I I I Alt I I I a I I

our workhorse model that outperforms even 1.5 Pro at twice the speed. It
has really great multilingual skills, and can natively call tools, like Google
Search. It’s the first release in the Gemini 2.0 family of models, with more We are now confident we know how to build AGI as we have

t . -
R.comesoon traditionally understood it. We believe that, [lglA0 ARy =\ASTR1, 1

This is really just the beginning. 2025 will be the year of Al agents and irst Al agents “join the workforce" and materially change the output
Gemini 2.0 will be the generation of models that underpin our agent- QECUeERIEE . We continue to believe that iteratively putting great

based work. We're sh. @l A agems Hackathon 2025 in the hands of people leads to great, broadly-distributed
Flash’s new capabiliti ower i

for a universal Al assi 8% Microsoft

future of human-age r ANTHROME .
an Al-powered code § X

Rt ﬁ Building effective
We’re also sharing a f Z agents |
navigate video gameq Al agents have been making significant strides in their capabilities, driven by
breakthroughs in Al, g advancements in artificial intelligence technologies. With a focus on enhancing

their utility, companies and researchers are continuously explori

ways to improve
JLEECHICIIISERIRVS sl By 2025, it is expected that Al agents will demonstrate
ned developer or just Jsubstantial improvements, including better tool usage, enhanced contextual

ou, his FREE three-week virtual hackathon

lunderstanding, improved coding assistance, and strengthened safety measuresies

carn from 20+ expert-led sessions streamed five on ¥ « Semantic Kerel, Autogen, the new
Azure Al Agents SOK and the Microsoft 365 Agents SOK highlighted by Anthropic's chief scientist Jared Kaplan.




Fast Advancement in Frontier Al
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LLM agents: enabling LLMs to interact with the environment
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Why empowering LLMs with the agent framework

LLM

Reasoning &
Planning

— — — — — — — "

 Solving real-world tasks typically involves a
trial-and-error process

* Leveraging external tools and retrieving from external
knowledge expand LLM'’s capabilities

* Agent workflow facilitates complex tasks

O O O O

Task decomposition

Allocation of subtasks to specialized modules
Division of labor for project collaboration
Multi-agent generation inspires better responses



LLM agents transformed various applications

e Education
* Law
: * Finance
Code generation Computer use
Cursor, GitHub Copilot, Devin, Google Jules... Anthropic Claude, Google Jarvis, OpenAl Operator * Healthcare
e Cybersecurity

Personal assistant Robotics
Google Astra, OpenAl GPT-4o,... Figure Al, Tesla Optimus, NVIDIA GROOT...



Impressive performance on competitive math and coding

RESEARCH

Advanced version of Gemini with Deep
Think officially achieves gold-medal
standard at the International
Mathematical Olympiad

21 JULY 2025

IMO 2024 IMO 2025
Formal Informal Rank First Name Last Name

mathematics mathematics
1 Hengxi Liu
2 Mingyu Woo

Y 3 Sizhe Fan

4 Rares-Andrei Neculau
5 Xinyang Chen

AlphaProof & Advanced Gemini —  OpenAl

AlphaGeometry with Deep Think - -
6 Rain Jiang
7 Ryan Bai
Gemini achieves gold-medal performance OpenAl announced gold-medal level performance of

in IMO 2025 the reasoning model in 101 2025



Sample Topics covered in this course

Fundamental reasoning techniques

Tool using in agents

Agents for software engineering

Agents Stack & Infrastructure

Agentic workflows, real-world applications
Safety and security



Syllabus

(Subject to Change)
Date v Lecture Y Speaker v
Sep 8 Introduction
Sep 15 LLM Agents Overview Yann Dubois, Open Al
Sep 22 Agent Stack & Infrastructure Yangqing Jia, NVIDIA
Sep 29 LLM with Tool Use Jiantao Jiao, NVIDIA
Oct 6 TBD Armand Joulin, Google DeepMind
Oct 13 TBD Weizhu Chen, Microsoft
Oct 20 TBD Noam Brown, OpenAl
Oct 27 TBD TBD
Nov 3 TBD Rao Surapaneni, Google
Nov 10 TBD Oriol Vinyals, Google DeepMind
Nov 17 TBD Pushmeet Kohli, Google DeepMind
Nov 24 TBD Peter Stone, UT Austin
Dec 1 Agentic Al Safety & Security Dawn Song, UC Berkeley

Dec 8 No lecture(RRR week)



Course Work

= Quizzes after each lecture
= Due midnight PT Sunday before the next Monday’s lecture

= Semester-long course project
= Agent Track
= Research Track



Grading

lecture attendance & weekly quizzes
+

1 unit: article about the topic of a lecture (at least 2 pages)
2 units: project
3 units: project with implementation

4 units: project with significant implementation and end-to-end
demo



Grading

Participation

Quizzes
Article
Project
[phase 1]

- Green agent proposal

- Green agent early demo (with a 2-min video demo that
includes 1-minute task description and 1-minute evaluation

walkthrough) & milestone report
- Green agent implementation

- Green agent documentation (with step-by-step use guideline,
improvement suggestion) & updated 3-min walkthrough demo

video
[phase 2]

- Competition agent proposal
- Competition agent implementation
- Competition agent report (1~2 page)

- Competition agent ranking

1 unit
40%
20%
40%

2 units
30%
10%

/

Sum: 40%
5%

10%
15%

10%
Sum: 20%
5%
10%
5%
0~10%
bonus

3/4 units
20%
10%

/

Sum: 40%
5%

10%
15%

10%
Sum: 30%
5%
20%
5%
0~10%
bonus



Class Project

= Agent Track:

2-3 students per group

Focus on designing agents for both evaluation and task solving
= Phase 1: Each team designs “green agents” for evaluating different task
=  Phase 2: Top-3 green agents are selected and each team designs

“white/competition agents” to compete in the tasks of top-3 green agents.

(Does not necessarily need to contribute novel research)

Example ideas proposed

Students can propose other ideas; but need approval

Best performing students may be invited to be co-authors on papers

= Research Track:

2-3 students per group

Conduct novel research under the supervision of postdocs and graduate students
Goal of publishing in a workshop or conference

Students must apply to participate via Google Form

Application process has closed; applied students can stay tuned for next steps



https://docs.google.com/forms/d/e/1FAIpQLSc_QNfW96xJ1dltQudz3q4YZs108y6gSZO1AGFaXK-ZxVLaLA/viewform?usp=dialog

Introduction to Agent Track



LLM Agent are evolving fast

- Many agentic libraries, packages, and products

- Open agent standards such as MCP for tool use, and A2A for
task comm

- Many proposed evaluations: AgentBench, WebArena,
AgentDojo, ...

. @mosaicomentprotocol Qe omk  Bog Gt
Google for Developers Products +  Solutions  Events  Learn  Community v  Developer Program  Blog
New tools for building agents Q sercnasics =3 @ oo~ ovnion
Announcing the Agent2Agent
‘ Protocol (A2A) Connect your Al
applications to the world

A protocol




Al & Agent Evaluation is Important

e Al’s evolution is upper-bounded by eval

o You can only improve what you can measure

ImagNet
(for visual recognition)

MEASURING MASSIVE MULTITASK
LANGUAGE UNDERSTANDING

Dan Hendrycks Collin Burns Steven Basart Andy Zou
UC Berkeley Columbia University UChicago UC Berkeley
Mantas Mazeika Dawn Song Jacob Steinhardt
uIuC UC Berkeley UC Berkeley

MMLU
(for language understanding)

Measuring Mathematical Problem Solving With the
MATH Dataset

Dan Hendrycks ~ Collin Burns  Saurav Kadavath Akul Arora Steven Basart

UC Berkeley ~ UC Berkeley UC Berkeley UCBerkeley ~ UChicago
Eric Tang Dawn Song Jacob Steinhardt
UC Berkeley UC Berkeley UC Berkeley

MATH
(for math problem solving)

e Eval serves as goalpost for the community for Al advancement



Problem: Open Agent Evaluation are Challenging

e % Lack of Standardization
o  Agents aren’t served like LLM APIs (e.g. OpenAl Assistants still beta, limited tools)
o  Agents need manual tweaks to run on each benchmark.
o Inconsistent workflows block fair comparisons.
® ;) Limited Openness
o No public access to agents or environments.
o Unlike LLM benchmarks, there’s no clear leaderboard or transparency.
e 3 Low Reproducibility

o  Without shared hosting or open setups, reproducing results is painful—often not even possible.



Introduction to AgentBeats



https://docs.google.com/file/d/14jM67qL3nRkCzEfG2tFr8nfS65j2cs5X/preview

Quiz
e What is a green agent?

e Whatis a white agent?



AgentBeats: An Open Platform for Agent
Evaluation and Risk Assessment

= %, Standardization — Unified SDK + A2A/MCP + consistent workflows

. &1 Openness — Public agents, benchmarks, and hosted environments

= 2 Reproducibility — Auto-reset + hosted runs + automatic multi-level trace logging

=  Easy-to-use — One-file instantiation with CLI + on-platform & self-hosted options

= % Rich integration — Web agents / coding agent / prompt injection scenario / jailbreaking...

N [ ) : Other A2A- [ \ [ Evaluations
éﬂ ; Compatible < \ ’
I Agents \ Leaderboard
AgentBeats | i _ _ o o ___._ ; ( Execution
SDK " 5\ Trajectories
k ) : Agent Registry
: > Agent Instances I - <
i Python tool functions | > (red/b'ule"teaming/ <«+—»| AgentBeats
general purpose : L y
! Service
:
1

1
env hosting ...)
MCP tools ! \_ )
|
1

Other resource _J



AgentBeats: Use Cases

;| Evaluate

V' Compete
< Contribute
@0 Collaborate
~/Improve

Supported Evaluation Mode

@ Benchmark Mode with @0®

Single-Agent

'V Best for scoring & ranking @ @ @

agents with absolute metrics :
@ e
7—on—1 FFA
e.g. Adversarial (e.g. Infiltrate &

Run agents on popular benchmarks easily
Rank your agent in public or private challenges
Share new environments or benchmarks

Let others test and improve with your agent
Get detailed insights for agent improvement

Arena Mode with
Multi-Agent
. Best for adversarial multi-agent
evaluation & competitions

&S @é@ dt

Team tht
(e.g. CTF-s ty\

Occupy) Attack/Defense)



Concept Walkthrough

- AgentBeats Agents

Any service with A2A interface that supports task fulfilling, tool using, memory, etc.

- Agent Types

In AgentBeats, “Benchmarks” are managed by hosting agents named green agents
Agents participating in benchmarks or adversarial evaluations are named white agents
E.g. for a chess game between a GPT-40 agent and a GPT-5 agent

- Green agent: chess match judge that maintains the board status and ask white agents to
submit when their turn comes (with A2A)

- White agents: GPT-40 and GPT-5 based game agents

- Assessment

An assessment is a multi-agent procedure between one green agent and many white
agents

Each assessment reflects one or more metrics of the participating white agents
Green agent is responsible for reporting the assessment result in the end



What does AgentBeats provide?

Basic features (for completing the assessment)

- Agent Registry for discovery

- Agent Controller for state management

- Assessment kickoff and management, metrics tracing
Extended use

- Assessment tracing & recording

- Leaderboard for each green agent

- MCP proxy and access control

- Agent hosting & auto-scaling

- Environment container hosting (via MCP)

- SDK for config-based a2a agent scaffolding

- Templates for fast development

For more information, please refer to the project documentation (which will
be released soon)



Agent Track Timeline

= 2-3 students per group
= each group needs to only contain students taking the same number of units

= Focus on designing agents for both evaluation and task solving
= Phase 1: Each team designs “green agents” for evaluating different task

=  Phase 2: Top-3 green agents are selected and each team designs
“white/competition agents” to compete in the tasks of top-3 green agents.

= (Does not necessarily need to contribute novel research)



Agent Track Timeline

Released Due
Project group formation 9-15 9-22
Phase 1
Green agent proposal 9-15 10-1
Green agent demo submission & short report 9-20 10-15
Green agent [impl & doc & recording]
submission 10-20 11-3

Phase 2 (top 3 green agents selected &
announced by 11-9)

Competition agent proposal 11-10 11-17
Competition agent [impl & report] submission 11-17 12-12



Example Ideas for Green Agents



Different Levels of Green Agents

2-unit only Just a matter of understanding what is in the existing
benchmark / task description, and connect the interface.
No specific system construction requires.

2 or 3 units

Integrate existing benchmarks that requires moderate
interface conversion effort or some system building.
Or, design simple and intuitive new assessments.

2, 3 or 4 units - . . g
Integrate existing benchmarks that requires significant

interface translation effort or complicated environment.

Or, propose new assessments that require significant
design, data collection, and implementation effort.



SciCode L1 Coding Agent AT

Capability

https://arxiv.org/pdf/2407.13168

Vision
. .. . CLI Use
Coding for scientific questions Web Browsing

Computer Use

Wain Probiem Subproblem 2
Question: Generate an array of Chern numbers for the Background: Source: [CITATION]
Haldane model on a hexagonal lattice by sweeping the Here we can discretize the two-dimensional Brillouin zone into grids Run Generated COde
following parameters: [MORE QUESTION TEXT] with step [MORE BACKGROUND TEXT]
D rin = m e
de?ccsz):;utgfchern_number_grld(delta, a, t1, t2, N): (" Calculate the Chern number using the Haldane Hamdtoman.)
Args: Docstrings
delta (float): The grid size in kx and ky axis. def compute_chern_number(delta, a, t1, t2, phi, m):
[MORE ARGUMENTS] °
Function to compute the Chern number. I l H t
Returns:
results (ndarray): 20 array of shape(N, N), the Chern numbers. 5 mp ln S
[MORE RETURN VALUES] delta (float): The grid size in kx and ky axis.
o [MORE ARGUMENTS]

import cmath chern_number (float): The Chern number.

Subproblem 3 the generated code satisfies and

Question: Here we can discretize the two-dimensional Brillouin zone
{a;} are the vectors from a B site to its three nearest-neighbo into grids with step [MORE QUESTION TEXT]

Asites, then we have [MORE BACKGROUND TEXT] (Docstrings B Signature and pass the te St C&S@S

Question: Write a Haldane model Hamiltonian on a def: compute_chern_number_grid(delta, a, t1, 2, N):
hexagonal lattice.

Docstrings

def calc_hamiltonian(kx, ky, a, t1, t2, phi, m): Args:
delta (float): The grid size in kx and ky axis for discretizing the
Function to generate the Haldane Hamiltonian. Brillouin zone.

[MORE ARGUME]

Subproblem 1
[Backround: Source: [CITATION]

i ] e - The green agent should check if
']

unction to calculate the Chern numbers.

kx (float): The x component of the wavevector. Returns:
[MORE ARGUMENTS] results (ndarray): 2 array of shape(N, N), The Chern numbers.
£ RETURN VALUES]

Returns:
hamiltonian (ndarray): matrix of shape(2, 2).

Figure 1: A SciCode main problem is decomposed into multiple smaller and easier subproblems.
Docstrings specify the requirements and input-output formats. When necessary, scientific background
knowledge is provided, written by our scientist annotators. The full problem is shown in subsec-
tion A.3


https://arxiv.org/pdf/2407.13168

Online-Mind2Web Web Agent

https://arxiv.org/abs/2504.01382

Online web-browsing tasks

Task: Look for the newest refrigerator that is 34-36 inches wide, priced between $1,000 and $2,000, and have a customer
review rating of 4 stars or higher.

4( Key Points é}

1. Filter by newest.

2. Filter by width between 34-36 inches.

3. Filter by price between $1,000 and $2,000.

4. Filter by customer review rating of 4 stars or higher.

A 4

v

Outcome
Judgement @

v'Success X Failure

Figure 3: Illustration of WebJudge. (1) Key Point Identification: The model is prompted to
identify several key points that are necessary for completing the task, based on the given
task description. (2) Key Screenshot Identification: From a sequence of screenshots, key

ones are selected to retain relevant visual evidence while discarding uninformative frames.

(3) Outcome Judgement: Output the judgement result based on the task description, key
points, key screenshots, and the action history.

Capability

N

Vision
CLI Use
Web Browsing
Computer Use

Run Generated Code

Impl Hints
- WebJudge should be integrated
into the green agent.
- Need to integrate baselines as
white agents for comparison.


https://arxiv.org/abs/2504.01382

CORE-Bench

https://arxiv.org/pd1/2409.11363

Evaluate the agent ability to reproduce the results
of a study using the provided code and data.

“the agent must install libraries, packages, and
dependencies and run the code. If the code runs

successfully”

* Task Prompt

Run 'IAQ-PostCollection-Analysis.R
using Rscript.

? Task Questions

1. From the Experimental IAQ Data
graph, report the y-axis
label.
2. From the Indoor Air Quality -
Kitchen - Autumn plot, report >
the correlation between hum
and gas.

M Vijrtual Machine

ws Agent
© Code Repository

@ code @ data
= readme.txt = expData.csv
= IAQ-PostColle. = MScDataKit.

1

3

~ Report

“From the Experimental IAQ (V)
Data graph, report the
y-axis label.”:
“Gas Resistance”
“From the Indoor Air Quality
- Kitchen - Autumn plot,
report the correlation
between hum and gas.”:
-0.642

Research Agent

Capability

Vision 4
CLI Use 4
Web Browsing

Computer Use

Run Generated Code

Impl Hints

- Sort out the overall evaluation
pipeline first

- Then, have a clear A2A task
template and a clear answer
format

- Make the green agent to judge
the result

- Be careful with containerization


https://arxiv.org/pdf/2409.11363

GAIA

https://arxiv.org/pd{/2311.12983

“real-world questions that require a set of
fundamental abilities such as reasoning,
multi-modality handling, web browsing, and
generally tool-use proficiency.”

Question: What was the actual enrollment count of the clinical trial on H. pylori in acne vulgaris
patients from Jan-May 2018 as listed on the NIH website?
Ground truth: 90

Level 2

Question: If this whole pint is made up of ice cream, how many percent above
or below the US federal standards for butterfat content is it when using the
standards as reported by Wikipedia in 20207 Answer as + or - a number rounded
to one decimal place.
Ground truth: +4.6

Level 3

Question: In NASA’s Astronomy Picture of the Day on 2006 January 21, two astronauts are visible,
with one appearing much smaller than the other. As of August 2023, out of the astronauts in the
NASA Astronaut Group that the smaller astronaut was a member of, which one spent the least time
in space, and how many minutes did he spend in space, rounded to the nearest minute? Exclude any
astronauts who did not spend any time in space. Give the last name of the astronaut, separated from
the number of minutes by a semicolon. Use commas as thousands separators in the number of minutes.
Ground truth: White; 5876

QA Agent

Capability + Tabular
Vision 4

CLI Use

Web Browsing 4
Computer Use

Run Generated Code  |[4

Impl Hints
- Need to handle file processing
(potentially with generated
code)
- Be careful with the answer
matching when building the
green agent


https://arxiv.org/pdf/2311.12983

T-bench Tool-use Agent

Capability No
Vision

CLI Use

Web Browsing

https://arxiv.org/abs/2406.12045
Test tool-use in various applications, with
simulated users.

(a) t-bench setup (b) Example trajectory in t-airline C omputer Use
! get_user_details book_reservation & ???nge Hignt Run G Cl’lerated C (0) de
. X . get_reservation_details[JK9019]
Tools cancel reservation update_reservation_flights
. {‘cabin’: ‘basic_economy’,
5 2 S , (Read database) °
ted at’: “20240514-1800°...
Domain policy as system prompt s b I mpl Hlnts
@9 Current time is 2024-5-15 15:00:00 EST. JK9019 is basic economy and cannot
- Basic economy cannot be modified. be changed. But since it is within h d

= - Basic economy cannot be cancelled after 24 hours 24h, I can cancel it and book a new = T e green agent nee S tO
Agent of booking... (more rules omitted) one. Do you want me to do it?

| £ R maintain the database state as

'ser instruction as system prompt
You are mia_li 2017, and want to change the your . 11 b d 1

& most recent reservation to fly to SF instead of LA on cancel_reservation[JK9019] w¢E asS prOVI (& tO OlS.
U the same day. If change is not possible, you want the P

S€r'  agent to cancel and rebook ... You are concise. {..., status’: ‘cancelled’} (Write database) It bJ

- - s recommended to separate
Figure 1: (a) In 7-bench, an agent interacts with database API tools and an LM-simulated user to h “U 99 d f 1 h <
’ the “User as a default white

complete tasks. The benchmark tests an agent’s ability to collate and convey all required information

from/to users through multiple interactions, and solve complex issues on the fly while ensuring it .
follows guidelines laid out in a domain-specific policy document. (b) An example trajectory in agent (tO SllppOI't pOtentlal
T-airline, where an agent needs to reject the user request (change a basic economy flight) following

domain policies and propose a new solution (cancel and rebook). This challenges the agent in mOdel Change)

long-context zero-shot reasoning over complex databases, rules, and user intents.


https://arxiv.org/abs/2406.12045

SWE-bench (verified)

https://arxiv.org/abs/2310.06770

Resolve real-world Github issues

® Issue > ( @ Language Model ) E) Unit Tests
data leak in GBDT due to warm ¢
start (This is about the non- Pre PR Post PR
histogram-based version of... 11 Generated PR A — v
() Codebase ® sklearn > :
I sklearn/ D regs.txt [ gradient_boosting.py
I® examples/ [ setup.cfg D helper.py v
D README.rst [ setup.py B utils =] v

Tests
join_struct_col
vstack_struct_col
dstack_struct_col
matrix_transform

euclidean_diff

Coding Agent

Capability

Vision

CLI Use 4
Web Browsing

Computer Use

Run Generated Code 4

Impl Hints
- The green agent should run the
test before / after the patch, as
well as
- It’s ideal to use a sandbox on the
green agent side for isolation.


https://arxiv.org/abs/2310.06770

USACO benchmark

https://arxiv.org/abs/2404.10952

Coding Agent

Solve Olympiad programming / algorithm coding

problem.

Farmer John has N cows (2 < N < 10%). Each cow has a breed that is either
Guernsey or Holstein. As is often the case, the cows are standing in a line,
numbered 1--- N in this order.

Over the course of the day, each cow writes down a list of cows. Specifically,
cow 7’s list contains the range of cows starting with herself (cow i) up to and
including cow E; (i < E; < N).

FJ has recently discovered that each breed of cow has exactly one distinct leader.
FJ does not know who the leaders are, but he knows that each leader must have
a list that includes all the cows of their breed, or the other breed’s leader (or
both).

Help FJ count the number of pairs of cows that could be leaders. It is guaranteed

that there is at least one possible pair. e
% Problem

INPUT FORMAT: The first line contains N. The second line contains a
string of length IV, with the ith character denoting the breed of the ith cow (G
meaning Guernsey and H meaning Holstein). It is guaranteed that there is at
least one Guernsey and one Holstein. The third line contains E; - - - En.

OUTPUT FORMAT: Output the number of possible pairs of leaders.

# 1/0 Format

SAMPLE INPUT: SAMPLE OUTPUT:

Only one possible leader pair:
Cow 2's list has all cows of its breed (%)
Cow Ts list has the other breed's leader (cow 2)

Capability

Vision

CLI Use

Web Browsing

Computer Use

Run Generated Code  |[4

Impl Hints

- A default white agent should be
able to run test cases on their
generated programs and debug
accordingly.

- The green agent should also
report exec time and memory
use as separate matrics.


https://arxiv.org/abs/2404.10952

Agent Battle Royale CTF Agent NS

Idea from: \C/.al.)ablhty
https://x.com/SIGKITTEN/status/193795081191 =
CLI Use 4
0234377 Web Browsing
Computer Use
Create a shared virtual environment for agents to Run Generated Code  |['4
"kill" each other and see who survives.
Impl Hints
Potential enhancements: - Green agent needs to manage
- Extend to a multi-step exclusive task the shared environment.
completion competition (e.g. each agent - The exclusive task needs to be
writes one file in a code repo of a web carefully designed.

service within given time, in potentially
multiple rounds, and try to control the
served content)


https://x.com/SIGKITTEN/status/1937950811910234377
https://x.com/SIGKITTEN/status/1937950811910234377

Chess game

https://www.kaggle.com/game-arena

Build an environment for multiple white agents to
play chess against each other.

Chess arPT41 %

Game Over!
Winner: White (03)

Game Agent

Capability

No

Vision

CLI Use

Web Browsing

Computer Use

Run Generated Code

Impl Hints

- Need to provide reasonable
tools / input-output format
guides to allow general agents
to operate in this task.

- Need to think about how to
present the game in the log.



https://www.kaggle.com/game-arena

WebShop

https://arxiv.org/abs/2207.01206

Web-browsing tasks with textual interface.

Can be enhanced to compare agents in different
operation modes: web-browsing mode (html
mode) vs. text mode (simple mode)

A o
search
WebShop search ||«
p
Instruction:
i'm looking for a small portable folding desk that
already fully assembled; it should have a khaki
w and pi han 140.00 dollars
o wod (1) = -
=
J, @ results 5 WE!
e e:
ice: $400.0 .
el — A -
(¢ L ecciption] overviow T L @
e JOICS
* || Color . Reward:
btack]ehai] i) (3 ) L10

U (Instruction): I'm looking for a small portable...

Y (Description): MENHG Folding Laptop Table Bed...
Yprice : $109.0

Y:)pt (Options): { black, khaki, white }

Y.+ (Attributes): { steel pipe, no assembly, portable }

Web Agent

Capability
Vision

CLI Use

Web Browsing

Computer Use
Run Generated Code

Impl Hints

- Green agent should setup the
website.

- It’s recommended to compare
the performance of different
web-browsing agents in
different modes.


https://arxiv.org/abs/2207.01206

AppWorld Coding Agent

https://arxiv.ore/pdf/2407.18901 C?Pablllty

Vision

¢ : LD . CLI Use
Interactive Coding” tests with Web Browsing

application-specific simulated APIs Computer Use
Run Generated Code (/4

Enhancement: Consider convert APIs to tool calls

for more standard agent evaluation Impl Hints

- By default, the green agent
should specify what are the APIs,
and the white agent should
generate the code according to
these APIs, then the green agent
should execute the generated
code to test correctness

Here are my all my everyday app accounts. Q

S000M=ETI30 &

aor

yseL ddy-niny
1odws) [euosiad

Play my Spotify playlist with enough songs for the entire

workout today. My workout plan is in SimpleNote.

[ Let me find Joe's today's workout duration. Q Q ]

token = simple_note.login(...)["token"]
notes = simple_note.search_notes(query="workout", token=...)

5}int(note)

T 3

... Monday: ... 25 minutes ... Tuesday ... 45 minutes ... %


https://arxiv.org/pdf/2407.18901

DeFi Operations DeF1 Agent

Design and build an environment to evaluate if an \C/;Ii):::lhty
agent can conduct on-chain operations, either via CLI Use Z
tool-call or by generating code. Web Browsing
Computer Use
Reference operations to be included: Run Generated Code (/4
- Send ERC20 tokens
- Swap (Uniswap) Impl Hints
- DAO voting
- Lending (1linch) - The green agent should setup
- Bridging (rollups, ..) the test environment
- The green agent should generate
Green agent -> <start state, sequence of required operation description
operation, desired end state> -> natural language - The green agent should check if

the end state 1s expected



Smart Contract Exploit Coding Agent

https://arxiv.org/pd1/2507.05558

Design and build an environment to evaluate if an
agent can discover and exploit on-chain smart
contract vulnerabilities, either via tool-call or by
generating code.

_____________________________

Chain (e.g., Ethereum, BSC)
Contract Address(es)
Block Number (e.g.,
historical or latest)

l Target specification

1

1

1

1

1

1

:

1

X A1 (aggregate data from all tools,
: then generate exploit strategy)
1

1

1

1

1

1

1

1

1

1

Call l T Feedback

Agent Tools (source code
tool, blockchain state tool,
constructor parameter tool, code
sanitizer tool, revenue normalizer
tool, concrete execution tool)

______________________________

Capability

Vision

CLI Use 4
Web Browsing

Computer Use

Run Generated Code 4

Impl Hints

- The green agent should setup
the test environment

- The green agent should check if
the target smart contract is
exploited


https://arxiv.org/pdf/2507.05558

BrowserGym Web Agent

https://github.com/ServiceNow/BrowserGym \C/;Ii):::lhty
) ) CLI Use
6-in-1 web agent benchmark, include: Web Browsing V]
e MiniWoB Computer Use
e WebArena Run Generated Code
e VisualWebArena
e WorkArena Impl Hints
e AssistantBench - The green agent needs to
o WebLINX manage the gymnasium env

- The network should be correctly
configured for white agents to
access the services that the
green agent expose


https://github.com/ServiceNow/BrowserGym

TheAgentCompany General-purpose

. Capabilit
https://arxiv.org/abs/2412.14161 Ll
Vision
. CLI Use
Tasks encountered in everyday workplaces Web Browsing
Computer Use
Run Generated Code
Impl Hints
A Diverse
i eee\ , RealisicTasks  admin = arrange meeting room - Green agent needs to manage
~ -" .
JEREN. . analyze spreadsheet the environment and track
Engineer /( ROCKET.CHAT meL loud ;D prepare code release .
0 v Gittab =8 Plane |~ resume screening Completlon
o int planni ’
o gy 2o ,Agem team sprint planning - It’s recommended to separate
‘e Code  observe Finance reimburse travel bills .
- : | 4 - the simulated colleagues also as
HR Terminal Chedkpoinebased acces; b+ﬂlls o +1consug 1\+/lo1ke ol 2/4 . .
Respél(;ili)csl:)elg EnVIronment Evaluation Chfxfflz(nrteélrl;t]?:}lfase conﬁrar?n ge&nxr}burse Whlte agents and pTOVIde a

default.


https://arxiv.org/abs/2412.14161

OpenAgentSafety

Security Agent

https://arxiv.org/abs/2507.06134

“evaluating agent behavior across eight critical

risk categories”

Stage 1: Task Creation

Stage 2: Task Execution

Risk Factors Intent Tools
A >
PEATPvX@ ©
Ty T )
\\\ ¥ ’,/
el e
-
Seeleask
GPI-do

00@
Sa

atior
Human

Stage 3: Task Evaluation

2 —
 —
@] |-gs
I=——
Environmen t Stat [ —
I Agent_frajectory
B0] |
Rule-based Evaluat LLM as Judge
[T TZ]

1
safe unsafe

Malicious interference

(8

Benign initial task

[

A [Remove my name from
the audit docs
Thinking... Successfully
removed your name!

Done with the task!

)

&

i
Evil NPC

B>
N 7/

al

Q

LLM Agent

m |Please help auditing our
- P company financials using|
our website
@®
User

File System

o[

1 9)

Browsing

Capability

Vision

CLI Use 4
Web Browsing 4
Computer Use

Run Generated Code V|

Impl Hints

Env needs to be properly
virtualized.

Green agent needs to track both
safety and utility (failure rate as
in the original paper)


https://arxiv.org/abs/2507.06134

Agent CTF CTF Agent S

Design a vulnerable environment for multiple \C/;Ii):::lhty
red-teaming agents, see who is the first to CLI Use V)
infiltrate and occupy (with a web service on 80 Web Browsing
claiming the winner name). Computer Use
Run Generated Code v
Need to think about:
- What kind of CTF vulnerabilities are proper Impl Hints
for agent to exploit? - Green agent can provide a
- How to check if the exploit is leveraged? vulnerable env and provides
- How to prevent destructive actions from participants with ssh access with
certain users that make the assessment limited privilege
trivial? - It’s helpful to track the CLI

operations from each
participants in the log



Werewolf Game Game Agent B

https://werewolf.foaster.ai/

Werewolf game to involve multiple white agents.

Potentially use tool calling to enforce format.

#: Game end condition

Until Werewolves win (#Wolves > #Villagers) or Villagers win (all werewolves eliminated).

< Roles Night

4 Werewolves | x2 1. 4 Werewolves debate and choose a target.
share a private night chat and choose a target to
attack.

2.4 The Witch may use a potion (heal or kill, if
available).

@ Villagers ' xa 3. ® The Seer peeks a player and learns their role.
public-information camp; vote during the day.

Special roles in the village

o & Witch  x1: has one heal potion and one “ Day

Kill potion. Single-use; may self-save.
® 1.6 Announce night events: The Game Master
* ® Seer {x1inspects one player each publicly states the night's outcome (any deaths
night and privately learns their exact role or a *no-kill"), without revealing private role
information.
¢4 Mayor
2. Debate: Players debate in public, ask targeted

one player is elected before Night-1 with tie-break :
questions, compare statements and votes, test

authority during daytime eliminations. If the mayor - X
contradictions, and form alliances to determine a

is eliminated and the game is not over, the mayor
target.

designates a successor.
3.¢ Vote: Each player votes based on the

discussion. In case of a tie, the mayor decides.
4.X The I s: The player with the most
votes s el nd reveals their role. If they

were the mayor, they appoint a successor. The
game proceeds to the next night.

Capability No
Vision

CLI Use

Web Browsing

Computer Use

Run Generated Code

Impl Hints
- The green agent should provide
richer analysis about the
conversation history to derive
finer-grain metrics.
- Need to think about how to
present the game in the log.


https://werewolf.foaster.ai/

Minecraft Gaming Game Agent

Wrap the game control under standard A2A Capability

protocol / Port MineStudio for general interface
https://arxiv.org/pd{/2310.08367

Vision
CLI Use
Web Browsing

Computer Use
Run Generated Code

Atomic Task LLM-based Task Config Generator VLM-based Evaluator

MINE — =N
‘ Mine Dirt (/7 =N

e Impl Hints
= - The green agent should manage
the game state and explain the

task to the white agents.
- Port the gaming-related 1O

Task

Task
A crar sets

descriptions

@9 DIET
Agent Set ‘ Trajectory video

Commands as env
initialization

0 Refine config ( i ey

7 DECORATION
A Decorate the wall 0,

il Eff MineStudio

BUILD
Build a house

0 New tasks

STEVE-1

L & =
ﬁuildawaterfall A Streamlined Package for Minecraft Al Agent Development | :\:‘:;:;3:;:5 ) format tO b e A2A Comp atible

and allow general agents to
participate.


https://arxiv.org/pdf/2310.08367

ALFWorld Real-world Agent

https://arxiv.org/abs/2010.03768

“Interactive TextWorld environments (Coté et. al)
that parallel embodied worlds”

Optionally enhancement: include the environment
visuals as the input to the agent

Looking around you, you see a shelf 1, “put two plates on the coffeetable”
‘J a dining table 1, a sofa 1, a coffeetable 2 ...

0, l g a,

. !
=
S On the dining table 1, o
- PN RN Toxt Agent ol
~ a plate 1, a vase 1, rain, ngine
i © a statue 1, and a statue 2.

OL
Pre-training

Controller take plate 1 from dining table 1
(Body)

e,

Capability

Vision
CLI Use

Web Browsing

Computer Use

Run Generated Code

Impl Hints

- Green agent manages the
environment and format it into
questions and send them to
white agents.

- Need to think about how to log
the environment state to
illustrate the evaluation process.


https://arxiv.org/abs/2010.03768

OSWorld Computer-use Agent

: . F
https://os-world.github.io/ Capability

Vision
. CLI Use
Multimodal agents for open-ended computer use Web Browsing

tasks Computer Use
Run Generated Code

Impl Hints
- Green agent should manage the

computer-use env and pass it to
the white agent

- Need to figure about how to
illustrate the computer-use
trajectory in the log

i : :
g :

§ é -
f— |



https://os-world.github.io/

Course Website

https://rdi.berkeley.edu/agentic-ai/f25


https://rdi.berkeley.edu/agentic-ai/f25/

