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Typhoon is an advanced research initiative focused on developing open-source language technologies 
for the Thai language. We provide models, datasets, tools, and research to advance Thai language AI 

and multimodal capabilities

What Is Typhoon?

Efficient Speed & Cost
Improved Thai Knowledge 
and Instruction-Following 

Performance
Open Source

Open access to resources fosters collaboration and drives AI innovation
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Text

A Suite of Text & Multimodal 
Language Models

VisionAudio
Input = Text

Output = Text
Input = Audio / Text

Output = Audio / Text
Input = Visual
Output = Text
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Typhoon Text And Reasoning Models

Specific Domains

● Typhoon Translate: Excel 
at THEN and ENTH 
translation at a small size 
4B

Typhoon 2.1 Gemma
Latest Model

● Excellent in Thai and 
English performance, 
comparable to Typhoon 2 
70B, but at smaller sizes 
4B, 12B

● Thinking mode toggle: 
Enable increased test-time 
compute for better results

Typhoon 2

● Available both in pretrained 
and instruct variants

● 1B & 3B: On-device, small 
and efficient
● Llama 3.2

● 7B & 8B: General models
● Qwen 2.5 & Llama 3.1

● 70B: Best model in the family
● Llama 3.1

Reasoning Models

● Typhoon T1 3B: SEAʼs first 
reasoning model; able to 
reason in Thai

● Typhoon2 R1 70B: The 
combination of reasoning 
from DeepSeek R1 70B and 
Thai instruction following 
from Typhoon2 70B
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Typhoon Audio Models

Typhoon 2 Audio
(Research Preview)

Broad Audio Understanding e.g.
● Transcribe this audio
● What's the gender of the 

speaker?
● Describe the emotion of the 

speaker
● Describe the background 

audio
● Listen and answer the 

question
● What does the speaker want?

Thai ASR + TTS

● Automatic Speech 
Recognition Speech to 
Text)

● Text to Speech

Coming Soon
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Typhoon Vision Models

Typhoon OCR
Latest Model

● Small, versatile, high 
accuracy VLM built for 
OCR 

● General-purpose OCR 
model with focus on 
structured documents e.g. 
financial statements, 
government documents, 
books

Typhoon 2 Vision 
(Research Preview)

● A multimodal AI model 
built upon Typhoon2 7B 
designed specifically for 
Thai language and visual 
understanding 

● Thai instruct language 
model integrated with 
advanced visual 
processing capabilities 



© 2024 Typhoon. All rights reserved

Get Started

https://opentyphoon.ai Typhoon Discord Server
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Agenda

Agent

● What is an agent?
● Components of LM agent

● LLMs
● Tools
● Memories

What is an AI Agent?
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9

Agenda

Agent

● What is an agent?
● Components of LM agent

● LLMs
● Tools
● Memories

Context Engineering

● LLMs
● Prompts
● Context

● RAG
● Memory

● Tools

What is an AI Agent? How to make a good agent?
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Agenda

Agent

● What is an agent?
● Components of LM agent

● LLMs
● Tools
● Memories

Context Engineering

● LLMs
● Prompts
● Context

● RAG
● Memory

● Tools

Evaluation And Beyond

● Principles
● Performance evaluation
● Other metrics
● Safety
● Related topics

What is an AI Agent? How to make a good agent? How good is an agent?
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Agenda

Agent

● What is an agent?
● Components of LM agent

● LLMs
● Tools
● Memories

Context Engineering

● LLMs
● Prompts
● Context

● RAG
● Memory

● Tools

Evaluation And Beyond

● Principles
● Performance evaluation
● Other metrics
● Safety
● Related topics

What is an AI Agent? How to make a good agent? How good is an agent?
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What Is An Agent?

12
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What Is An Agent?

13

🤔
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What Is An Agent?

14

🤔
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What Is An Agent?

15

🤔
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What Is An Agent?

16

Someone or something that causes 
changes to the environment
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Someone or something that causes changes to the environment

17

“Execute Order 66.ˮ
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Someone or something that causes changes to the environment

18

“Execute Order 66.ˮ



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Someone or something that causes changes to the environment

19

“Execute Order 66.ˮ

“I want a 3-day trip to 
Maldives next month.ˮ
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Agent

20

Agent Environment

Actions

Observations, Rewards
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Example: Exam

21

Agent Environment

Actions

Observations, Rewards

“Studentˮ

“Take an 
examˮ

“Teacherˮ

“Exam resultˮ
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What Is An Agent?

22

An agent generates 
actions based on 
observations and 
rewards from the 

environment

Agent Environment

Actions

Observations, 
Rewards
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What Are Components Inside An Agent?

23

🧠 Environment

Actions

Observations, 
Rewards

Actuator
Output

Perceptor
Input
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What Are Components Inside An Agent?

24

🧠 Environment

Actions

Observations, 
Rewards

Actuator
Output

Perceptor
Input
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What Are Components Inside An Agent?

25

🧠 Environment

Actions

Observations, 
Rewards

Actuator
Output

Perceptor
Input
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What Are Components Inside An Agent?

26

🧠 Environment

Actions

Observations, 
Rewards

Actuator
Output

Perceptor
Input
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What Are Components Inside An Agent?

27

Environment

Actions

Observations, 
Rewards

Actuator

Perceptor

Large Language Model
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What Are Components Inside An Agent?

28

Large Language Model Environment

Actions

Observations, 
Rewards
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Wait,...

29
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Large Language Model LLM

30

Large Language Model
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Large Language Model LLM

31

Large Language Model
Can you help 

me turn on the 
light switch?
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Large Language Model LLM

32

Large Language Model
Can you help 

me turn on the 
light switch?

“Okay! To turn on a 
light switch, you can 
start by locating the 

light switch …ˮ

��
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Large Language Model LLM

33

Large Language Model
Can you help 

me turn on the 
light switch?

“Okay! To turn on a 
light switch, you can 
start by locating the 

light switch …ˮ

��Text-to-Text Generative Model
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How To Turn An LLM Into An Agent?
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Tool-Augmented Generation

35

Large Language Model

⚒ Tools



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Tool-Augmented Generation

36

Large Language Model

⚒ Tools

Can you help 
me turn on the 
light switch?

turn_off()
turn_on()
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Tool-Augmented Generation

37

Large Language Model

⚒ Tools

Can you help 
me turn on the 
light switch?

turn_off()
turn_on()

turn_on()

Tool Parser

��
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⚒ Tools

📚 Information 🧩 Actions



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
39

⚒ Tools

● get_current_weather(city)
● query_db(sql_command)
● search_web(keyword)
● read_file(file_path)
● calculate(a, b, op)
● list_docs()
● .
● .
● .

📚 Information 🧩 Actions
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⚒ Tools

● get_current_weather(city)
● query_db(sql_command)
● search_web(keyword)
● read_file(file_path)
● calculate(a, b, op)
● list_docs()
● .
● .
● .

● toggle_switch(id)
● reserve(booking_details)
● write_file(file_path, content)
● send_email(addr, subj, content)
● send_message(user, msg)
● call(tel_num)
● .
● .
● .

📚 Information 🧩 Actions
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Example: Quiz Generator

41

LLM

⚒ Tools

search_web(query)
write_file(path, content)

Agent Loop
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Example: Quiz Generator

42

LLM

⚒ Tools

search_web(query)
write_file(path, content)

Generate 30 multiple-choice 
questions about the immune 
system at a Grade 6 level, 
focused on foods. Save two 
files: one for the quiz and 
another for the answer key.

Agent Loop
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Example: Quiz Generator

43

LLM

⚒ Tools

search_web(query)
write_file(path, content)

Generate 30 multiple-choice 
questions about the immune 
system at a Grade 6 level, 
focused on foods. Save two 
files: one for the quiz and 
another for the answer key.

Agent Loop

questions.txt

answer_key.txt
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Example: Quiz Generator

44

LLM

⚒ Tools

search_web(query)
write_file(path, content)

Generate 30 multiple-choice 
questions about the immune 
system at a Grade 6 level, 
focused on foods. Save two 
files: one for the quiz and 
another for the answer key.

Agent Loop

questions.txt

answer_key.txt

Let the LLM decide what to do
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LLM Agents

45

AutoGen
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Whatʼs Better Than An LLM?
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Whatʼs Better Than An LLM?

47

Environment

Actions

Observations, 
Rewards

LLM LLM

LLM LLM

LLM LLM

LLM LLMM
ul

tip
le

 L
LM

s!
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Agentic Workflow: Predefined Steps

48

Generate 30 multiple-choice 
questions about the immune 
system at a Grade 6 level, 
focused on foods. Save two 
files: one for the quiz and 
another for the answer key.

Agentic Workflow

questions.txt

answer_key.txt
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Agentic Workflow: Example

49

Generates follow-up 
questions for further 

clarifications

Generates multiple 
search queries for 

each subtopics

LLM

🌐 search_web(query)
🌐 search_web(query)
🌐 search_web(query)

Tools

Filter and list key 
information

Generates a questionGenerates a questionGenerates a question

📁 write_file(path, content)

Check and organize 
questions

📁 write_file(path, content)



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Agentic Workflow

50

AutoGen
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Get Started With n8n

51

Integrating Typhoon with n8n: Supercharge your 
automation workflow with Typhoon AI

blog.opentyphoon.ai
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Agents vs Agentic Workflow

52
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Agents vs Agentic Workflow

53

Task Complexity
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Tool-Augmented Generation

54

Large Language Model

⚒ Tools
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Tools Can Be Anything!

55

⚒ Tools

Code

Image Generative 
Models

LLMs
OCR Models

Translation Models
Web Search

Computer

Database

Other 
Programs
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Where To Find More Tools?

56

Awesome 
MCP Servers

mcpservers.org
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Model Context Protocol MCP

57

Large Language Model ⚒ Tools

💬 Prompts

📚 ResourcesMCP Client

MCP Server

MCP
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Get Started With MCP

58

Build a Powerful AI Assistant with Typhoon and 
MCP Full Code & Step-by-Step Guide

blog.opentyphoon.ai
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Tool-Augmented Generation

59

Large Language Model

⚒ Tools

Can you help 
me turn on the 
light switch?

turn_off()
turn_on()

turn_on()

Tool Parser

��
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Large Language Model
Hi! My name is 
Pete. Nice to 

meet you.
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Large Language Model
Hi! My name is 
Pete. Nice to 

meet you.

Nice to meet you, 
Pete! What can I help 

you with?
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Large Language Model
Hi! My name is 
Pete. Nice to 

meet you.

Nice to meet you, 
Pete! What can I help 

you with?

Chat Session 1

Large Language Model
Write a poem 

about my 
name.

Chat Session 2
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Large Language Model
Hi! My name is 
Pete. Nice to 

meet you.

Nice to meet you, 
Pete! What can I help 

you with?

Chat Session 1

Large Language Model
Write a poem 

about my 
name.

Okay! I can help you 
with that. However, 

can you first provide 
your name?

Chat Session 2

��
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Large Language Model
Hi! My name is 
Pete. Nice to 

meet you.

Nice to meet you, 
Pete! What can I help 

you with?

Chat Session 1

Large Language Model
Write a poem 

about my 
name.

Okay! I can help you 
with that. However, 

can you first provide 
your name?

Chat Session 2

��LLMs are stateless = They cannot remember 
whatʼs beyond the current chat session!
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What Can We Do?
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Introduce Memory To LLMs!
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Agent

67

Large Language Model

⚒ Tools 📒 Memory
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Agent

68

Large Language Model

⚒ Tools 📒 Memory

This makes an LLM stateful



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
69

How?
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Agenda

Agent

● What is an agent?
● Components of LM agent

● LLMs
● Tools
● Memories

Context Engineering

● LLMs
● Prompts
● Context

● RAG
● Memory

● Tools

Evaluation And Beyond

● Principles
● Performance evaluation
● Other metrics
● Safety
● Related topics

What is an AI Agent? How to make a good agent? How good is an agent?
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What is Context?

Large Language Model
Hi! My name is 
Pete. Nice to 

meet you.

Nice to meet you, 
Pete! What can I help 

you with?

⚒ Tools 📒 Memory
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What is Context?

Large Language Model
Hi! My name is 
Pete. Nice to 

meet you.

Nice to meet you, 
Pete! What can I help 

you with?

⚒ Tools 📒 Memory
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Actual Input: Part 1  Tools
|im_start|system

# Tools

You may call one or more functions to assist with the user query.

You are provided with function signatures within <tools></tools> XML tags:

<tools>

[...tools…]

</tools>

For each function call, return a json object with function name and arguments within <tool_call></tool_call> XML 
tags

<tool_call>

{"name": <function-name>, "arguments": <args-json-object>}

</tool_call>|im_end|
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Actual Input: Part 2  Chat History
|im_start|user

[...additional_context..]

Hi! My name is Pete. Nice to meet you.
|im_end|

|im_start|assistant

Nice to meet you, Pete! What can I help you with?
|im_end|
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Context Window
|im_start|>system
# Tools
You may call one or more functions to assist with the user query.
You are provided with function signatures within <tools></tools> XML tags:
<tools>
[...tools…]
</tools>
For each function call, return a json object with function name and arguments 
within <tool_call></tool_call> XML tags
<tool_call>
{"name": <function-name>, "arguments": <args-json-object>}
</tool_call><|im_end|
|im_start|>user
[...additional_context..]
Hi! My name is Pete. Nice to meet you.
|im_end|
|im_start|>assistant
Nice to meet you, Pete! What can I help you with?
|im_end|

75

a.k.a context length, 
Numbers of tokens 
used up in the same 
sessions
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Context Window
|im_start|>system
# Tools
You may call one or more functions to assist with the user query.
You are provided with function signatures within <tools></tools> XML tags:
<tools>
[...tools…]
</tools>
For each function call, return a json object with function name and arguments 
within <tool_call></tool_call> XML tags
<tool_call>
{"name": <function-name>, "arguments": <args-json-object>}
</tool_call><|im_end|
|im_start|>user
[...additional_context..]
Hi! My name is Pete. Nice to meet you.
|im_end|
|im_start|>assistant
Nice to meet you, Pete! What can I help you with?
|im_end|

76

a.k.a context length, 
Numbers of tokens 
used up in the same 
sessions

Maximum context 
window = maximum 
number of tokens an 
LLM can process
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Context = Input Provided To LLMs
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Types of A Chat Message

System/Developer

User

Assistant

Context
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Types of A Chat Message

System/Developer

User

Assistant

Context

User Prompt

System Prompt
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Context Engineering
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Context Engineering
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Context engineering is the delicate art and 
science of filling the context window with 
just the right information for the next step
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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Large Language Model
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Large Language Model

TYPHOON
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Reasoning Models

Reasoning Model
Hi! My name is 
Pete. Nice to 

meet you.
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Reasoning Models

Reasoning Model
Hi! My name is 
Pete. Nice to 

meet you.

<think>
Okay, Pete just 

introduced himself to 
me. That's friendly! 
He seems like he's 
initiating a casual 

conversation, 
probably wanting to 

establish a 
connection. 

</think>
Nice to meet you, 

Pete! What can I help 
you with?
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Reasoning Models

Reasoning Model
Hi! My name is 
Pete. Nice to 

meet you.

<think>
Okay, Pete just 

introduced himself to 
me. That's friendly! 
He seems like he's 
initiating a casual 

conversation, 
probably wanting to 

establish a 
connection. 

</think>
Nice to meet you, 

Pete! What can I help 
you with?

🧐 Extended reasoning
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LLMs vs Reasoning Models

91

Aspect LLMs Reasoning Models

Core strength Vast pattern recall & fluency Extended reasoning

Typical output Fast, creative, wide‑ranging text Long and extended response

Error profile Hallucinations, shallow logic gaps Slower, risks of overthinking

Compute at runtime Vary in number of tokens Heavier extended reasoning

Best for Open‑ended generation Difficult and complex tasks
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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Prompt Engineering

93

Prompt Engineering

Prompt Components Prompt Formatting Few-Shot Prompting

Chain-of-Thought 
CoT Prompting

Automatic Prompt 
Optimization APO

Self-Refine Self-ConsistencyTest-Time Scaling

And more..
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Prompt Engineering

A practice of designing a prompt to achieve a desired behaviors

94

System/Developer

User User Prompt

System Prompt

Large Language Model
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Basic Prompting: Four Main Components

95

Context

Instruction

Input

Output
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Basic Prompting: Four Main Components

96

Context

Instruction

Input

Output

Background information

What do you want?

Dynamic input of the task

Expected output format
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Basic Prompting: Four Main Components

97

Context

Instruction

Input

Output

Background information

What do you want?

Dynamic input of the task

Expected output format

“You are an AI assistant 
designed to summarize 
long-form …ˮ

“Summarize the following 
text into a concise …ˮ

“In recent years, climate 
change has had a significant 
impact  …ˮ

“A single paragraph 
summary (max 100 words) 
capturing …ˮ
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Use XML for Prompt Segmentation
<task>

You are an AI assistant designed to summarize long-form…
</task>

<instruction>

Summarize the following text into a concise…

</instruction>

<input>

In recent years, climate change has had a significant impact…

</input>
<output_format>

A single paragraph summary (max 100 words) capturing…

</output_format>

98



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
99

Put the most important instruction at 
the beginning or the end of the prompt!
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Put the most important instruction at 
the beginning or the end of the prompt!

Lost in the middle!
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Few-Shot Prompting: Examples Reduce Ambiguity

<instruction>

Translate the following English sentence to French
</instruction>

<examples>

<example1
Input:**
"Good morning."
Output:**
"Bonjour."
</example1
</examples>

101
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Few-Shot Prompting: Examples Reduce Ambiguity

<instruction>

Translate the following English sentence to French
</instruction>

<examples>

<example1
Input:**
"Good morning."
Output:**
"Bonjour."
</example1
</examples>

102

a.k.a, In-Context Learning
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Chain-of-Thought CoT Prompting

Large Language Model
Why 11  2? 

Letʼs think 
step-by-step.
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Chain-of-Thought CoT Prompting

Large Language Model
Why 11  2? 

Letʼs think 
step-by-step.

Okay, let's 
break down 
why 1  1  2 

step-by-step. 
This might 

seem obvious, 
but …
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Chain-of-Thought CoT Prompting

Large Language Model
Why 11  2? 

Letʼs think 
step-by-step.

Okay, let's 
break down 
why 1  1  2 

step-by-step. 
This might 

seem obvious, 
but …
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CoT Prompting ≠ Reasoning Models
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Letʼs See This Problem

107

If a doctor gives you three pills, telling you to 
take one every half hour, how many minutes will 
pass from taking the first pill to the last pill?
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Chain-of-Thought Prompting
To determine how many minutes will pass from taking the first pill to the last pill, let's break it 
down step by step:

1. First Pill: You take the first pill at time 0 minutes.

2. Second Pill: You take the second pill after 30 minutes (half an hour). So, the second pill is taken 
at 30 minutes.

3. Third Pill: You take the third pill after another 30 minutes (half an hour). So, the third pill is taken 
at 60 minutes.

4. Total Time: The time from the first pill 0 minutes) to the last pill 60 minutes) is 60 minutes.

Thus, 60 minutes will pass from taking the first pill to the last pill.

108Generated from DeepSeek V3
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Reasoning Model?
Okay, let's see. The doctor gives me three pills and tells me to take one every half hour. I need to figure out how many minutes will pass from taking the first pill to the last one. Hmm, let's break this down.

First, if I have three pills, that means I have to take them at different times, right? The first pill is taken immediately, I guess. Then the second one half an hour later, and the third one another half hour after that. Wait, but how many intervals are there between the pills?

Let me think. If I take the first pill at time zero, the second pill would be at 30 minutes, and the third pill at 60 minutes. So from the first to the third pill, that's 60 minutes. But wait, maybe I need to check that again.

Let me visualize it. Let's say I take pill 1 at 1200 PM. Then, since I need to take one every half hour, the next one would be at 1230 PM, which is pill 2. Then the third pill would be at 100 PM. So from 1200 PM to 100 PM is one hour, which is 60 minutes. So the total time from first to last is 60 minutes. That 
seems straightforward.

But sometimes these problems can be tricky. Let me consider another approach. If I have three pills, the number of intervals between taking them is two. Because between pill 1 and pill 2 is one interval, and pill 2 and pill 3 is another. Each interval is 30 minutes. So 2 intervals times 30 minutes each is 60 
minutes. That matches the previous answer.

Wait, but I've seen similar problems where people might think it's 90 minutes. Maybe they thought three pills, each 30 minutes apart, so 3 times 30. But that would be 90 minutes. But that's incorrect because the first pill is taken at the start, so the time starts counting from there. So the first interval is 
between the first and second pill, then the second interval is between the second and third. So two intervals. Hence, 30 times 2 is 60.

Let me test with a smaller number. Suppose I have two pills, take one every half hour. Then, take the first at time zero, the second at 30 minutes. So total time is 30 minutes. Which is one interval. So number of pills minus one gives the number of intervals. Therefore, three pills would have two intervals. So 
two times 30 is 60.

Yes, that makes sense. So the answer should be 60 minutes.

But wait, just to confirm. Let's take another example. If I had four pills, taking one every half hour. Then the intervals would be three, so 3 times 30 is 90 minutes. So from first to last would be 90 minutes. So the formula is (number of pills - 1) multiplied by interval time.

Therefore, applying that here: 3 pills, minus 1 is 2, times 30 minutes equals 60 minutes. Correct.

So the confusion might come if someone counts the number of pills and multiplies by the interval, but that's not the case here because the first pill starts the timer, and each subsequent pill is after an interval. So the total time is intervals between the pills, not the number of pills.

So yeah, the answer is 60 minutes. So when the doctor gives you three pills and tells you to take one every half hour, the duration from the first to the last pill is 60 minutes.

Final Answer

The total time from the first to the last pill is \boxed{60} minutes.

The doctor gives you three pills and instructs you to take one every half hour. To determine the total time from taking the first pill to the last pill, we need to consider the intervals between each pill.

1. First pill: Taken at time 0 minutes.
2. Second pill: Taken 30 minutes after the first pill.
3. Third pill: Taken 30 minutes after the second pill.

The intervals between the pills are calculated as follows:
- Between the first and second pill: 30 minutes.
- Between the second and third pill: 30 minutes.

There are 2 intervals between 3 pills. Each interval is 30 minutes, so the total time is:
\[ 2 \times 30  60 \text{ minutes} \]

Thus, the total time from taking the first pill to the last pill is \boxed{60} minutes.

109Generated from DeepSeek R1
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A Closer Look At The “Thoughtˮ of The Reasoning Model

Okay, let's see. The doctor gives me three pills and tells me to take one every half hour. I 
need to figure out how many minutes will pass from taking the first pill to the last one. 
Hmm, let's break this down.

First, if I have three pills, that means I have to take them at different times, right? The first 
pill is taken immediately, I guess. Then the second one half an hour later, and the third 
one another half hour after that. Wait, but how many intervals are there between the 
pills?

Let me think. If I take the first pill at time zero, the second pill would be at 30 minutes, and 
the third pill at 60 minutes. So from the first to the third pill, that's 60 minutes. But wait, 
maybe I need to check that again.

…more...

110

Planning

Evaluation



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
111

There are so many more prompt 
engineering techniques!
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More Bad News! LLMs Are Very 
Sensitive to Prompt Formatting



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
113

Isnʼt Prompt Optimization Tedious?
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Automatic Prompt Optimization

114

Large Language Model

Prompt Task InputTask InputTask Input
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Automatic Prompt Optimization
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Large Language Model

Prompt Task InputTask InputTask Input

OutputOutputOutput
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Automatic Prompt Optimization

116

Large Language Model

Prompt Task InputTask InputTask Input

OutputOutputOutput

Evaluator  
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Automatic Prompt Optimization

117

Large Language Model

Prompt Task InputTask InputTask Input

OutputOutputOutput

Evaluator  Feedback

Evaluate performance of 
the prompt on the task
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Automatic Prompt Optimization

118

Large Language Model

Prompt Task InputTask InputTask Input

OutputOutputOutput

Evaluator  Optimizer Feedback

Evaluate performance of 
the prompt on the task
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Automatic Prompt Optimization

119

Large Language Model

Prompt Task InputTask InputTask Input

OutputOutputOutput

Evaluator  Optimizer Feedback

Evaluate performance of 
the prompt on the task

Generate a 
new prompt 
based on the 

feedback
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import dspy
from dspy.datasets import HotPotQA

dspy.configure(lm=dspy.LM("openai/typhoon-v2.1-12b-instruct"), api_key="", 
     model_type="chat")

def search_wikipedia(query: str) -> list[str]:
    results = dspy.ColBERTv2(url="http://20.102.90.50:2017/wiki17_abstracts")(query, k=3)
    return [x["text"] for x in results]

trainset = [x.with_inputs('question') for x in HotPotQA(train_seed=2024, 
 train_size=500).train]

react = dspy.ReAct("question -> answer", tools=[search_wikipedia])

tp = dspy.MIPROv2(metric=dspy.evaluate.answer_exact_match, auto="light", num_threads=24)
optimized_react = tp.compile(react, trainset=trainset)
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How About Let The LM Optimize 
On Its Output Automatically?
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Self-Refine

122

Large Language Model

Input
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Self-Refine
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Large Language Model

Input

Output
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Self-Refine

124

Large Language Model

Input

Output

Generates feedback 
based on the output
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Self-Refine
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Large Language Model

Input

OutputFeedback

Generates feedback 
based on the output



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Self-Refine

126

Large Language Model

Input

OutputFeedback

Generates feedback 
based on the output

Uses feedback to 
generate a new output
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Self-Refine

127

Large Language Model

Input

OutputFeedback

Generates feedback 
based on the output

Uses feedback to 
generate a new output
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Now, We Have Ways to 
Automatically Optimize Both 

Prompts and Responses



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
129

What Else Can I Do to 
Get Better Results?
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Whatʼs Better Than One Output?
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Self-Consistency

Large Language Model
11  ?

Letʼs think 
step-by-step.

2
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Self-Consistency

Large Language Model
11  ?

Letʼs think 
step-by-step.

2

2

3

2
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Self-Consistency

Large Language Model
11  ?

Letʼs think 
step-by-step.

2

2

3

2

🤔 How to determine the final answer?
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Self-Consistency

Large Language Model
11  ?

Letʼs think 
step-by-step.

2

2

3

2

💼 Majority 
Vote!
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Self-Consistency

Large Language Model
11  ?

Letʼs think 
step-by-step.

2

2

3

2

💼 Majority 
Vote!
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Test-Time Scaling: Increase Test-Time Compute

136
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Get Started With Prompt Engineering

137

Practical Guide to Agentic Self-Reflection and 
Other Methods to Improve LLMs Inference 

Performance on Complex Questions

blog.opentyphoon.ai
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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ReAct Prompting: Reasoning + Tool-Use With Prompting

139

Agent Environment

Actions

Observations
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ReAct Prompting: Reasoning + Tool-Use With Prompting

140

LLM Tools

Actions

Observations
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ReAct Prompting: Reasoning + Tool-Use With Prompting

141

LLM Tools

Actions

Observations
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ReAct Prompting: Reasoning + Tool-Use With Prompting

142

LLM Tools

Actions

Observations

create_react_agent()
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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Context Manipulation

Write Context Select Context Compress Context Isolate Context

Long-term Memory

Short-term Memory

Scratchpad

State (session)

Retrieval

Tools

Data

Memory

Summarization

Trimming

Partitioning

Sandbox

Centralization
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Context Manipulation

Write Context Select Context Compress Context Isolate Context

Long-term Memory

Short-term Memory

Scratchpad

State (session)

Retrieval

Tools

Data

Memory

Summarization

Trimming

Partitioning

Sandbox

Centralization
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Memory

Remember important content for later
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Memory

Remember important content for later

For example

● Long-running tasks: TODO list and status
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Memory

Remember important content for later

For example

● Long-running tasks: TODO list and status
● Personalization: Key information of users, e.g., names, preferences, 

and configurations
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Memory

Remember important content for later

For example

● Long-running tasks: TODO list and status
● Personalization: Key information of users, e.g., names, preferences, 

and configurations
● Continuation: Key information from the previous session
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LongTerm vs ShortTerm Memory

Long-term Memory Short-term Memory

● Remember across sessions
● Usually, not session-specific 

information
● Persistent across sessions
● Vector databases, traditional 

databases, files
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LongTerm vs ShortTerm Memory

Long-term Memory Short-term Memory

● Remember across sessions
● Usually, not session-specific 

information
● Persistent across sessions
● Vector databases, traditional 

databases, files

● Important information for 
current context (session)

● Session-specific information
● Persistent within the current 

session
● Chat session (context 

window), scratchpad, 
temporary files
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Short-Term Memory
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State - Turn 1

Large Language ModelInput
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State - Turn 1

Large Language ModelInput

messages = [
{"role": "user",
 "content": "message 1"
}

]
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State - Turn 1

messages = [
{"role": "user",
 "content": "message 1"
}

]

|im_start|>user
message 1
|im_end|

Large Language ModelInput
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State - Turn 1

Large Language ModelInput Output

messages = [
{"role": "user",
 "content": "message 1"
},
{"role": "assistant",
 "content": "res 1"
}

]
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State - Turn 2

Large Language ModelInput

messages = [
{"role": "user",
 "content": "message 1"
},
{"role": "assistant",
 "content": "res 1"
},
{"role": "user",
 "content": "message 2"
}

]



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
158

State - Turn 2

messages = [
{"role": "user",
 "content": "message 1"
},
{"role": "assistant",
 "content": "res 1"
},
{"role": "user",
 "content": "message 2"
}

]

|im_start|>user
message 1
|im_end|
|im_start|>assistant
res 1
|im_end|
|im_start|>user
message 2
|im_end|

Large Language ModelInput
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State - Turn 2

Large Language ModelInput Output

messages = [
{"role": "user", "content": "message 1"},
{"role": "assistant", "content": "res 1"},
{"role": "user", "content": "message 2"},
{"role": "assistant", "content": "res 2"}

]
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State - Turn 2

Large Language ModelInput Output

messages = [
{"role": "user", "content": "message 1"},
{"role": "assistant", "content": "res 1"},
{"role": "user", "content": "message 2"},
{"role": "assistant", "content": "res 2"}

]

This is State!
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messages = [
{"role": "user", "content": "message 1"},
{"role": "assistant", "content": "res 1"},
{"role": "user", "content": "message 2"},
{"role": "assistant", "content": "res 2"},
.
.
.
.
.
.
.
.
.
.
.

]

Great! Then why donʼt we just 
keep appending it forever?
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The Issues

Issue #1 An LM has a limited context window (maximum 
number of tokens it can processed at once)
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The Issues

Issue #1 An LM has a limited context window (maximum 
number of tokens it can processed at once)

Issue #2

Lost in the middle!
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Notepad
Scratchpad 
to the rescue!
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Scratchpad

LLM

⚒ Tools

take_note(content)
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Scratchpad

LLM

⚒ Tools

take_note(content)

Take note about this

self-trigger
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Scratchpad

LLM

⚒ Tools

take_note(content)

Take note about this

self-trigger
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Scratchpad

LLM

⚒ Tools

take_note(content)

Take note about this

self-trigger

Great! I have 
noted about this
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Long-Term Memory
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Long-Term Memory

LLM

⚒ Tools

remember(content)
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Long-Term Memory

LLM

⚒ Tools

remember(content) The memory goes 
to the database
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Long-Term Memory

LLM

⚒ Tools

remember(content) The memory goes 
to the database
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Alternatively,

Large Language ModelInput Output
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Alternatively,

Large Language ModelInput Output

Memory Layer
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Alternatively,

Large Language ModelInput Output

Memory Layer
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Context Manipulation

Write Context Select Context Compress Context Isolate Context

Long-term Memory

Short-term Memory

Scratchpad

State (session)

Retrieval

Tools

Data

Memory

Summarization

Trimming

Partitioning

Sandbox

Centralization
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Retrieval Augmented Generation RAG

LLM

⚒ Tools

search_web(query)
get_memory(query)
query_db(query)
get_tools(query)
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Retrieval Augmented Generation RAG

LLM

⚒ Tools

search_web(query)
get_memory(query)
query_db(query)
get_tools(query)

Input
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Retrieval Augmented Generation RAG

LLM

⚒ Tools

search_web(query)
get_memory(query)
query_db(query)
get_tools(query)

Input

search_web(“query”)
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Retrieval Augmented Generation RAG

LLM

⚒ Tools

search_web(query)
get_memory(query)
query_db(query)
get_tools(query)

Input

search_web(“query”)
Retrieved 

Documents
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Retrieval Augmented Generation RAG

LLM

⚒ Tools

search_web(query)
get_memory(query)
query_db(query)
get_tools(query)

Input

search_web(“query”)
Retrieved 

Documents

Output
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Retrieval Augmented Generation RAG

LLM

⚒ Tools

search_web(query)
get_memory(query)
query_db(query)
get_tools(query)

Input

search_web(“query”)
Retrieved 

Documents

Output



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved
183

Whatʼs The Document Retrieval Process?

Input

A Simple Pipeline
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Whatʼs The Document Retrieval Process?

Embedding 
ModelInput

A Simple Pipeline
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Whatʼs The Document Retrieval Process?

Embedding 
ModelInput Query

Vector

A Simple Pipeline
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Whatʼs The Document Retrieval Process?

Embedding 
ModelInput Query

Vector

Vector 
Database

A Simple Pipeline
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Whatʼs The Document Retrieval Process?

Embedding 
ModelInput Query

Vector

Vector 
DatabaseDocuments

A Simple Pipeline
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+ Query Rewriting

Input
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+ Query Rewriting

Input

Query Rewriting

LLM Query
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+ Query Rewriting

Embedding 
ModelInput

Query Rewriting

Query
Vector

Vector 
DatabaseDocuments

LLM Query
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+ Document Reranking

Input
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+ Document Reranking

Input

Query Rewriting

LLM Query
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+ Document Reranking

Embedding 
ModelInput

Query Rewriting

Query
Vector

Vector 
DatabaseDocuments

LLM Query
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+ Document Reranking

Embedding 
ModelInput

Query Rewriting

Query
Vector

Vector 
DatabaseDocuments

LLM Query

Reranking 
Model

Reranked 
Documents

Document Reranking
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Advanced RAG
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Vector 
Database
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Context Manipulation

Write Context Select Context Compress Context Isolate Context

Long-term Memory

Short-term Memory

Scratchpad

State (session)

Retrieval

Tools

Data

Memory

Summarization

Trimming

Partitioning

Sandbox

Centralization
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The Issues

Issue #1 An LM has a limited context window (maximum 
number of tokens it can processed at once)

Issue #2

Lost in the middle!
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System/Developer

User

Assistant

User

Assistant

Context Window
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System/Developer

User

Assistant

User

Assistant

Context Window

LLM

“Summarize the 
following chat historyˮ
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System/Developer

User

Assistant

User

Assistant

Context Window

LLM

“Summarize the 
following chat historyˮ

System/Developer

User

Assistant

Context Window

Summarized history
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System/Developer

User

Assistant

User

Assistant

Context Window

LLM

“Summarize the 
following chat historyˮ

System/Developer

User

Assistant

Context Window

Summarized history

from langmem.short_term 
import SummarizationNode, 
RunningSummary
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System/Developer

User

Assistant

User

Assistant

Context Window
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System/Developer

User

Assistant

User

Assistant

Context Window

System/Developer

User

Assistant

Context Window

trim()
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Trimming
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System/Developer

User

Assistant

User

Assistant

Context Window

System/Developer

User

Assistant

Context Window

from langchain_core.
messages.utils import 
trim_messages

trim()
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Context Manipulation

Write Context Select Context Compress Context Isolate Context

Long-term Memory

Short-term Memory

Scratchpad

State (session)

Retrieval

Tools

Data

Memory

Summarization

Trimming

Partitioning

Sandbox

Centralization
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Partitioning Sandbox Centralization
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Partitioning Sandbox Centralization

Vector DB

Multi-tenancy
Isolate userʼs data
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Partitioning Sandbox Centralization

Vector DB

Multi-tenancy
Isolate userʼs data

Execute 
LLM-generated code in 

secure environment
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Partitioning Sandbox Centralization

Multi-tenancy
Isolate userʼs data

Vector DB

Execute 
LLM-generated code in 

secure environment

Multiple sub-agents 
shared common data
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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Agenda

Agent

● What is an agent?
● Components of LM agent

● LLMs
● Tools
● Memories

Context Engineering

● LLMs
● Prompts
● Context

● RAG
● Memory

● Tools

Evaluation And Beyond

● Principles
● Performance evaluation
● Other metrics
● Safety
● Related topics

What is an AI Agent? How to make a good agent? How good is an agent?
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Why Evaluation Is Foundation To AI Development?

“Only through systematic, meaningful evaluation can we 
reliably measure progress and ensure a correct 

trajectory for AI developmentˮ

ChatGPT
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Evaluation

Agentic AI 
Development

Evaluation 
System

Feedback

Result
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Evaluation

Agentic AI 
Development

Evaluation 
System

Feedback

Result

Make this 
loop fast!
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Evaluation

Agentic AI 
Development

Evaluation 
System

Feedback

Result

A good evaluation system allows you to 
iterate quickly and accurately
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Eight Principles of Good Evaluation

Correctness
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Eight Principles of Good Evaluation

Correctness Reliability
Reproducibility)
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Eight Principles of Good Evaluation

Correctness Reliability
Reproducibility)

Unbiased
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Eight Principles of Good Evaluation

Correctness Reliability
Reproducibility)

Unbiased Extensibility
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Eight Principles of Good Evaluation

Correctness Reliability
Reproducibility)

Unbiased Extensibility

Fast
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Eight Principles of Good Evaluation

Correctness Reliability
Reproducibility)

Unbiased Extensibility

Fast Efficient
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Eight Principles of Good Evaluation

Correctness Reliability
Reproducibility)

Unbiased Extensibility

Fast Efficient Debuggable
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Eight Principles of Good Evaluation

Correctness Reliability
Reproducibility)

Unbiased Extensibility

Fast Efficient Debuggable Representative
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Eight Principles of Good Evaluation
Principle Goal Focus Area

Correctness Accurate, error-free evaluation Accurate signal

Reproducibility Same inputs → same results Reliability

Unbiasedness Fair to all models/groups Ethical rigor

Extensibility Easy to expand and adapt Engineering flexibility

Speed Fast to evaluate Productivity

Efficiency Cheap to run Scalability

Transparency Easy to debug and trust results Trust/diagnostics

Representativeness Realistic tasks and metrics Relevance
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What to Measure?
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What to Measure?
Metrics!
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Metrics

Task-Specific 
Metrics

How well can the system 
perform this specific task?

Operational 
Metrics

How well does the system 
behave operationally?
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Task-Specific Metrics

● Classification: Accuracy, Precision, Recall, F1
● Retrieval: MRR, nDCG, Precision@K, Recall@K
● Regression: MSE, RMSE, MAE
● Translation: BLEU, ROUGE, METEOR, Perplexity
● Event: Count, Support (with precision/recall)
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Operational Metrics

● System performance: Latency, Cost (tokens/money), Cache hit/miss
● User: Naturalness, User retention, UX
● Ethics: Fairness, Robustness, Privacy
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Aside: LLM As A Judge

Reference-based Reference-free
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Aside: LLM As A Judge

Task LLM

Input

Output

Reference-based Reference-free
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Aside: LLM As A Judge

Task LLM

Input

LLM Evaluator

Output

Reference-based Reference-free

Ground 
Truth

Judgement
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Aside: LLM As A Judge

Task LLM

Input

LLM Evaluator

Reference-based Reference-free

Ground 
Truth

Judgement

Output

Task LLM

Input

LLM Evaluator

Judgement

Output
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Judgement

LLM Evaluator
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Aside: LLM As A Judge

Task LLM

Input

LLM Evaluator

Reference-based Reference-free

Ground 
Truth

Judgement

Output

Task LLM

Input

LLM Evaluator

Judgement

Output

LLM Evaluator

Judgement
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Tools for LM/Agent Evaluation
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LLMs Are Similar to Human Because 
They Are Non-Deterministic

I CANNOT GUESS 
WHAT YOU WANT!



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Hallucinations

239



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Safety

240



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Safety

241



© 2024 Typhoon. All rights reserved© 2024 Typhoon. All rights reserved

Safety

242

This is Jailbreaking!
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Data Poisoning and Prompt Injection
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Data Poisoning and Prompt Injection
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Mitigation Strategies

Evaluation Red Teaming Defense 
In Depth

Human In 
The Loop
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System/Developer

User

Assistant

Context

⚒ Tools 📒 Memory

Context Engineering
Prompt Engineering

Short Long

Retrieval Augmented 
Generation RAG

ReAct

MCP

Evaluation
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Agent
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LLM Environment

Actions

Observations, Rewards

⚒ Tools

📒 Memory
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Other Aspects To Consider
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Observability/
Monitoring

LLMOps Multilingual Multimodality Aesthetic
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“LLMs are a new 
kind of computer, 
and you program 
them in Englishˮ
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Andrej Karpathy
CEOEureka Labs,

OpenAI Founding Members
opentyphoon.ai


