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Fall 2025: broad coverage of topics about agentic AI 

https://agenticai-learning.org/f25

https://agenticai-learning.org/f25


Agentic AI: Future of AI

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

● Now, 2025 is Year of Agents



Fast Advancement in Frontier AI
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LLM agents: enabling LLMs to interact with the environment 



• 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
○ Task decomposition
○ Allocation of subtasks to specialized modules
○ Division of labor for project collaboration
○ Multi-agent generation inspires better responses
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Why empowering LLMs with the agent framework



Code generation
Cursor, GitHub Copilot, Devin, Google Jules…

Personal assistant
Google Astra, OpenAI GPT-4o,…

Computer use
Anthropic Claude, Google Jarvis, OpenAI Operator 

Robotics
Figure AI, Tesla Optimus, NVIDIA GR00T… 

• Education
• Law
• Finance
• Healthcare
• Cybersecurity

        …

LLM agents transformed various applications



Impressive performance on competitive math and coding

Gemini achieves gold-medal performance 
in IMO 2025

OpenAI announced gold-medal level performance of 
the reasoning model in IOI 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)



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



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, …



AI & Agent Evaluation is Important

● AI’s evolution is upper-bounded by eval
○ You can only improve what you can measure

● Eval serves as goalpost for the community for AI advancement

ImagNet
(for visual recognition)

MMLU
(for language understanding)

MATH
(for math problem solving)



Problem: Open Agent Evaluation are Challenging

● 📏 Lack of Standardization

○ Agents aren’t served like LLM APIs (e.g. OpenAI Assistants still beta, limited tools)

○ Agents need manual tweaks to run on each benchmark.

○ Inconsistent workflows block fair comparisons.

● 🔒 Limited Openness

○ No public access to agents or environments.

○ Unlike LLM benchmarks, there’s no clear leaderboard or transparency.

● ♻ Low Reproducibility

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



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


Quiz

● What is a green agent?

● What is a white agent?



Agent Card 
TOML

Python tool functions

MCP tools

Other resource

AgentBeats 
SDK

Agent Instances
(red/blue-teaming / 
general purpose / 
env hosting …)

Other A2A- 
Compatible 

Agents

AgentBeats
Service

Evaluations

Leaderboard

Execution 
Trajectories

Agent Registry

…

▪ 📏 Standardization → Unified SDK + A2A/MCP + consistent workflows
▪ 🔓 Openness → Public agents, benchmarks, and hosted environments
▪ ♻ 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…

AgentBeats: An Open Platform for Agent 
Evaluation and Risk Assessment



AgentBeats: Use Cases
📊Evaluate Run agents on popular benchmarks easily
🏆Compete Rank your agent in public or private challenges
🤝Contribute Share new environments or benchmarks
👥Collaborate Let others test and improve with your agent
📈Improve Get detailed insights for agent improvement

Benchmark Mode with 
Single-Agent

🏆 Best for scoring & ranking 
agents with absolute metrics

Supported Evaluation Mode

Arena Mode with 
Multi-Agent

🧠 Best for adversarial multi-agent 
evaluation & competitions



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-4o 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-4o 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



Example Ideas for Green Agents



L2

L1

L3

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

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

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. 

2-unit only

2 or 3 units 

2, 3 or 4 units 

Different Levels of Green Agents



SciCode Coding Agent

Capability
Vision
CLI Use
Web Browsing
Computer Use
Run Generated Code ✅

Impl Hints
- The green agent should check if 

the generated code satisfies and 
signature and pass the test cases

https://arxiv.org/pdf/2407.13168 

Coding for scientific questions

L1 HAL

https://arxiv.org/pdf/2407.13168


Online-Mind2Web Web Agent

Capability
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 

Online web-browsing tasks

L1 HAL

https://arxiv.org/abs/2504.01382


CORE-Bench Research Agent

Capability
Vision ✅
CLI Use ✅
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 

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”

L2 HAL

https://arxiv.org/pdf/2409.11363


GAIA QA Agent

Capability  + Tabular
Vision ✅
CLI Use
Web Browsing ✅
Computer Use
Run Generated Code ✅

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

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

HALL2

https://arxiv.org/pdf/2311.12983


τ-bench Tool-use Agent

Capability No
Vision
CLI Use
Web Browsing
Computer Use
Run Generated Code

Impl Hints
- The green agent needs to 

maintain the database state as 
well as provide tools.

- It’s recommended to separate 
the “User” as a default white 
agent (to support potential 
model change)

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

L2

https://arxiv.org/abs/2406.12045


SWE-bench (verified) Coding Agent

Capability
Vision
CLI Use ✅
Web Browsing
Computer Use
Run Generated Code ✅

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

Resolve real-world Github issues 

L2 HAL

https://arxiv.org/abs/2310.06770


USACO benchmark Coding Agent

Capability
Vision
CLI Use
Web Browsing
Computer Use
Run Generated Code ✅

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 

Solve Olympiad programming / algorithm coding 
problem. 

L2 HAL

https://arxiv.org/abs/2404.10952


Agent Battle Royale CTF Agent

Capability
Vision
CLI Use ✅
Web Browsing
Computer Use
Run Generated Code ✅

Impl Hints
- Green agent needs to manage 

the shared environment.
- The exclusive task needs to be 

carefully designed. 

Idea from: 
https://x.com/SIGKITTEN/status/193795081191
0234377
 
Create a shared virtual environment for agents to 
"kill" each other and see who survives.

Potential enhancements:
- Extend to a multi-step exclusive task 

completion competition (e.g. each agent 
writes one file in a code repo of a web 
service within given time, in potentially 
multiple rounds, and try to control the 
served content)

NEWL2

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


Chess game 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 

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

L2

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


WebShop 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 

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)

L2 VERL

https://arxiv.org/abs/2207.01206


AppWorld Coding Agent

Capability
Vision
CLI Use
Web Browsing
Computer Use
Run Generated Code ✅

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

https://arxiv.org/pdf/2407.18901

“Interactive Coding” tests with 
application-specific simulated APIs

Enhancement: Consider convert APIs to tool calls 
for more standard agent evaluation

L2 VERL

https://arxiv.org/pdf/2407.18901


DeFi Operations DeFi Agent

Capability
Vision
CLI Use ✅
Web Browsing
Computer Use
Run Generated Code ✅

Impl Hints

- The green agent should setup 
the test environment

- The green agent should generate 
required operation description

- The green agent should check if 
the end state is expected

Design and build an environment to evaluate if an 
agent can conduct on-chain operations, either via 
tool-call or by generating code. 

Reference operations to be included:
- Send ERC20 tokens
- Swap (Uniswap)
- DAO voting
- Lending (1inch)
- Bridging (rollups, ..)

Green agent -> <start state, sequence of 
operation, desired end state> -> natural language

L3 DEFI



Smart Contract Exploit Coding Agent

Capability
Vision
CLI Use ✅
Web Browsing
Computer Use
Run Generated Code ✅

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 

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.

L3 DEFI
NEW

https://arxiv.org/pdf/2507.05558


BrowserGym Web Agent

Capability
Vision
CLI Use
Web Browsing ✅
Computer Use
Run Generated Code

Impl Hints
- The green agent needs to 

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 

6-in-1 web agent benchmark, include: 
● MiniWoB
● WebArena
● VisualWebArena
● WorkArena
● AssistantBench
● WebLINX 

L3

https://github.com/ServiceNow/BrowserGym


TheAgentCompany General-purpose

Capability
Vision
CLI Use ✅
Web Browsing ✅
Computer Use
Run Generated Code ✅

Impl Hints
- Green agent needs to manage 

the environment and track 
completion.

- It’s recommended to separate 
the simulated colleagues also as 
white agents and provide a 
default. 

https://arxiv.org/abs/2412.14161 

Tasks encountered in everyday workplaces

L3

https://arxiv.org/abs/2412.14161


OpenAgentSafety Security Agent

Capability
Vision
CLI Use ✅
Web Browsing ✅
Computer Use
Run Generated Code ✅

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 

“evaluating agent behavior across eight critical 
risk categories”

L3

https://arxiv.org/abs/2507.06134


Agent CTF CTF Agent

Capability
Vision
CLI Use ✅
Web Browsing
Computer Use
Run Generated Code ✅

Impl Hints
- Green agent can provide a 

vulnerable env and provides 
participants with ssh access with 
limited privilege

- It’s helpful to track the CLI 
operations from each 
participants in the log

Design a vulnerable environment for multiple 
red-teaming agents, see who is the first to 
infiltrate and occupy (with a web service on 80 
claiming the winner name). 

Need to think about:
- What kind of CTF vulnerabilities are proper 

for agent to exploit?
- How to check if the exploit is leveraged?
- How to prevent destructive actions from 

certain users that make the assessment 
trivial?

L3 NEW



Werewolf Game Game Agent

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/ 

Werewolf game to involve multiple white agents.
Potentially use tool calling to enforce format.

L3 NEW

https://werewolf.foaster.ai/


Minecraft Gaming Game Agent

Capability
Vision ✅
CLI Use
Web Browsing
Computer Use ✅
Run Generated Code

Impl Hints
- The green agent should manage 

the game state and explain the 
task to the white agents.

- Port the gaming-related IO 
format to be A2A compatible 
and allow general agents to 
participate. 

Wrap the game control under standard A2A 
protocol / Port MineStudio for general interface 
https://arxiv.org/pdf/2310.08367 

L3

https://arxiv.org/pdf/2310.08367


ALFWorld Real-world Agent

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

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

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

L3 VERL

https://arxiv.org/abs/2010.03768


OSWorld Computer-use Agent

Capability
Vision
CLI Use
Web Browsing
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

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

Multimodal agents for open-ended computer use 
tasks

L3

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


Course Website

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

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

