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Prompts

Context Management

RAG

Subagents



Problem

3

Context is well 
managed.

Predefined tools 
are restricted.



Predefined Tools
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Tool Description Permission Required

Bash Executes shell commands in your environment. See Bash 
tool behavior Yes

Edit Makes targeted edits to specific files. See Edit tool behavior Yes

Glob Finds files based on pattern matching. See Glob tool 
behavior No

Grep Searches for patterns in file contents. See Grep tool behavior No

Read Reads the contents of files. See Read tool behavior No

Write Creates or overwrites files. See Write tool behavior Yes



Problem

5

How to efficiently add a new tool?
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4 Model Context Protocol



7

A unified interface to add tools for agents.



MCP Workflow
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User LLM MCP 
Client

MCP 
Server Data

Analyse latest commit

Need read git history

Call tool: list_commit()

JSON-RPC Request

Fetch Git Logs

Return Logs

JSON-RPC Response

Tool Output

Analyse results



Architecture
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User LLM MCP 
Client

MCP 
Server Data

Within agents



Architecture
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User LLM MCP 
Client

MCP 
Server Data

External serversRegister as a tool



Example: FastMCP
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User LLM MCP 
Client

MCP 
Server Data

https://gofastmcp.com/
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Let us build a simple MCP server



JSON-RPC Protocol
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{
  "jsonrpc": "2.0",
  "id": 1,
  "method": "tools/call",
  "params": {
    "name": “add",
    "arguments": {
      "a": 3, 
      "b": 5,

    }
  }
}



Protocol

14

https://gofastmcp.com/servers/server

https://modelcontextprotocol.io/docs/learn/server-concepts

{
  "jsonrpc": "2.0",
  "id": 1,
  "method": "tools/call",
  "params": {
    "name": "get_weather",
    "arguments": {
      "city": "Zurich"
    }
  }
}



Example: Web Browser
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https://browsermcp.io/



Agent VS Human

16https://radar.cloudflare.com/traffic#bot-vs-human



MCP Market
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https://mcpmarket.com/



Next Problem
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Are these tools safe to execute?
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5 Sandbox



Sandbox 1 (Isolated env)

Tool Sandbox
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• Environment isolation
• Trackable execution
• Recoverable to snapshot

Sandbox 2 (Isolated env)



Multi-Layer Sandbox

• 1. Running bash commands in the sandbox via /sandbox
• 2. Running the MCP server in a sandbox

• {
• "mcpServers": {
• "risky-server": {
• "command": "npx",
• "args": ["@anthropic-ai/sandbox-runtime", "npx", "-y", "risky-mcp-server"]
• }
• }
• }

• 3. Running the entire coding agent in a sandbox
• npx @anthropic-ai/sandbox-runtime claude

• 4. Running OS in sandbox
21



Sandbox Discussion

• Every day coding on my own laptop

• Coding on shared servers

• Trying out a random MCP server from the internet 
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→ Bash sandbox via /sandbox

→ wrap it with the sandbox runtime, or run in a VM

→ container/VM or sandbox runtime



Next Problem
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How to reuse the workflow of using agents?
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6 Skills
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Debug this issue <issue description>:

1. Reproduce the failure locally
2. Collect stack traces
3. Identify the smallest failing component
4. Write a regression test
5. Implement the fix
6. Run the test check script

Rules:
- Never modify tests to hide failures
- Every bug fix requires a regression test

How do you 
debug this issue?
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Debug this issue <issue description>:

1. Reproduce the failure locally
2. Collect stack traces
3. Identify the smallest failing component
4. Write a regression test
5. Implement the fix
6. Run the test check script

Rules:
- Never modify tests to hide failures
- Every bug fix requires a regression test

Here is my prompt.
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Debug this issue <issue description>:

1. Reproduce the failure locally
2. Collect stack traces
3. Identify the smallest failing component
4. Write a regression test
5. Implement the fix
6. Run the test check script

Rules:
- Never modify tests to hide failures
- Every bug fix requires a regression test

Debug this issue <issue description>:
…

Copy it
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Debug this issue <issue description>:

1. Reproduce the failure locally
2. Collect stack traces
3. Identify the smallest failing component
4. Write a regression test
5. Implement the fix
6. Run the test check script

Rules:
- Never modify tests to hide failures
- Every bug fix requires a regression test

Reusable workflow description: Skills



Memory?
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- [user description]
- [ feedback/preference]
- [project status]
- [reference doc]

MEMORY.md
Debug this issue <issue description>:

1. Reproduce the failure locally
2. Collect stack traces
3. Identify the smallest failing component
4. Write a regression test
5. Implement the fix
6. Run the test check script

Rules:
- Never modify tests to hide failures
- Every bug fix requires a regression test

It is not a global workflow polluting context.



Skills

• A record of experience (Standard Operating Procedure) of a 
certain type of task

• For example:
• How to type log fields
• How to query slow SQLs
• How to write commit message

30



Skill Distillation
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https://github.com/titanwings/coll
eague-skill

https://titanwings.github.io/colleagu
e-skill-site/gallery/



Skill.md

A skill = Prompts + scripts + other reference files
32



How to Trigger a Skill?
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---
name: systematic-debugging
description: Use when encountering any bug, test failure, 
or unexpected behavior, before proposing fixes
---

# Systematic Debugging

## Phase 1
…
## Phase 2
…

SKILL.md

Meta data

Instructions



How to Trigger a Skill?

• If the prompt matches the 
metadata:
• Load full instructions and 

follow them.
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---
name: systematic-debugging
description: Use when encountering any bug, test failure, 
or unexpected behavior, before proposing fixes
---

# Systematic Debugging

## Phase 1
…
## Phase 2
…

SKILL.md

Debug this issue



How to Trigger a Skill?

• If the prompt matches the 
metadata:
• Load full instructions and 

follow them.
• Execute scripts only when

necessary.
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---
name: systematic-debugging
description: Use when encountering any bug, test failure, 
or unexpected behavior, before proposing fixes
---

# Systematic Debugging

## Phase 1
…
## Phase 2
…

SKILL.md

Debug this issue

Lazy load for saving context window



Example
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https://www.skillhub.club/skills/obra-superpowers-
systematic-debugging

You can share your skills at: 
https://www.skillhub.club
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Let us build a simple Skill
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Are your skills good enough?



SkillOpt: Optimize Your Skills

39https://github.com/microsoft/skillopt



COBRA-Skills: Spend Evaluations Selectively

40https://arxiv.org/abs/2609.11682

https://arxiv.org/abs/2609.11682


Skill Issue: Do optimized skills really help?
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On three Kotlin repositories, observed skill-optimization gains remain difficult to 
distinguish from agent run-to-run variance.
https://arxiv.org/abs/2609.12742

https://arxiv.org/abs/2609.12742


Subagents vs Agent Skills: Invocation Matters

42https://arxiv.org/abs/2609.09233

With clear I/O contracts, subagent execution can improve results, at the cost of extra 
communication tokens.

https://arxiv.org/abs/2609.09233


SkillSpec: Check Intent Against Behavior
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SkillSpec compares declared intent with encoded behavior and validates suspected 
skill defects in an isolated sandbox.
https://arxiv.org/abs/2609.06052

https://arxiv.org/abs/2609.06052


Who Maintains Agent Skills?

44

Original paper crop: Figure 2, PDF p. 7  |  arXiv posted 04 Sep 2026

Across five repositories, all 254 substantive skill edits were human-authored or human-
merged, while 62% carried AI co-author trailers.
https://arxiv.org/abs/2609.05677

https://arxiv.org/abs/2609.05677


Mine Reusable Procedures From Code
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Code2Skill builds a retrievable skill bank from source code, using reconstruction and 
source-aware checks.
https://arxiv.org/abs/2609.05571

https://arxiv.org/abs/2609.05571
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Prompts

Context Management

RAG

Sandbox

MCP

Subagents

Skills



All Agents Do is Prompt Organization

• Model system prompts
• Not visible

• Project system prompts
• Claude.md in each project folder

• Memory/Skills
• Extended capabilities

• User prompts
• Your inputs

48



Other Agents

• Coding agents are major agents
• Share similar architectures with other agents

49



MiMo Code

50https://mimo.xiaomi.com/coder?lang=en



Other Coding Agents
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Visual Studio Code 
extension

Terminal



Other Coding Agents
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First-generation coding agent by GitHub.
https://github.com/copilot



Other Coding Agents
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Coding agent by OpenAI.
https://openai.com/codex/



Other Coding Agents
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Coding agent by Google.
https://geminicli.com/



Other Coding Agents
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Popular open-source coding agents.
https://opencode.ai/



Other Coding Agents
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Cursor, a fork of VSCode with AI coding support. 
https://cursor.com/
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Project Announcement



Questions

58

Next class: How to write a prompt
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