
Recap:	How	Do	We	Use	Synthe4c	Data
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Genera4ng	Adversarial	Eval	Data
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For	example,	we	can	deliberately	train	a	model	to	generate	prompts	that	are	
likely	to	elicit	toxic	behaviors,	and	use	the	generated	prompts	to	test	safety	
of	other	LLMs

Perez	et	al.	2022.	Red	Teaming	Language	Models	with	Language	Models.
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Synthe4c	Data	for	Analyzing	LLMs
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Kassner	et	al.	Are	Pretrained	Language	Models	Symbolic	Reasoners	Over	Knowledge?	2020.
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LMs	are	powerful	for	text	genera4on	tasks.	
But	…
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Tools	can	Benefit	LLMs	a	Lot
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Just	imagine,	if	LMs	can	use	calculators,	it	can	help	a	lot	for	mathemaVcal	
reasoning

Schick	et	al.	Toolformer:	Language	Models	Can	Teach	Themselves	to	Use	Tools.	2023	
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Tools	can	Benefit	LLMs	a	Lot

6

Just	imagine,	if	LMs	can	use	calculators,	it	can	help	a	lot	for	mathemaVcal	
reasoning How	next	token	predicVons	elicits	external	tools?

Schick	et	al.	Toolformer:	Language	Models	Can	Teach	Themselves	to	Use	Tools.	2023	
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Tools	can	be	Very	Diverse
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APIs



Tools	can	be	Very	Diverse
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Terminal	commands Al
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Tools	can	be	Very	Diverse
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AcVons	in	Games

Keyboard
mouse
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Tools	can	be	Very	Diverse
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Tools	can	be	another	neural	model



Tools	can	be	Very	Diverse
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Tools	can	be	another	neural	model

Call	another	model	to	perform	translaVon,	describe	images,	etc.

Language Model eye

Quer 3 tool : image description
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What	is	a	Tool	Anyway?
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[1]	Shumaker	et	al.	Animal	tool	behavior:	the	use	and	manufacture	of	tools	by	animals.	JHU	Press,	2011.
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The	Basic	Tool	Use	Paradigm
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What	is	Exactly	Happening

14

LM	Response	
Response	
Parser

Structured	
objects

Different	Models	can	have	different	templates
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What	is	Exactly	Happening
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LM	Response	
Response	
Parser

Structured	
objects

Sure, I’ll check the current weather for you.

[thinking] I need real-time conditions so the user’s route recommendation is accurate. [/thinking]

<tool_call>

{"name": "get_weather", "arguments": {"location": "San Jose, CA, US", "date": "2025-11-07"}}

</tool_call>

Different	Models	can	have	different	templates
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What	is	Exactly	Happening
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LM	Response	
Response	
Parser

Structured	
objects

Sure, I’ll check the current weather for you.

[thinking] I need real-time conditions so the user’s route recommendation is accurate. [/thinking]

<tool_call>

{"name": "get_weather", "arguments": {"location": "San Jose, CA, US", "date": "2025-11-07"}}

</tool_call>

Different	Models	can	have	different	templates
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LM	Response	
Response	
Parser

Structured	
objects

Sure, I’ll check the current weather for you.

<thinking>

I need real-time conditions so the user’s route recommendation is accurate.

</thinking>

<get_weather>

  <location>San Jose, CA, US</location>

  <date>2025-11-07</date>

</get_weather>

What	is	Exactly	Happening

O
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LM	Response	
Response	
Parser

Structured	
objects

Sure, I’ll check the current weather for you.

<thinking>

I need real-time conditions so the user’s route recommendation is accurate.

</thinking>

<get_weather>

  <location>San Jose, CA, US</location>

  <date>2025-11-07</date>

</get_weather>

DeepSeekv3.2

What	is	Exactly	Happening
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LM	Response	
Response	
Parser

Structured	
objects

Typically	a	model	is	released	along	with	its	parser	implementaVon

What	is	Exactly	Happening

⑨
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{

  "response": "Sure, I’ll check the current weather for you.",

  "reasoning": "I need real-time conditions so the user’s route recommendation is accurate.",

  "tool_calls": [

    {

      "name": "get_weather",

      "arguments": {

        "location": "San Jose, CA, US",

        "date": "2025-11-07"

      }

    }

  ],

}

What	is	Exactly	Happening

Apply_chat_template()

dist json
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{

  "response": "Sure, I’ll check the current weather for you.",

  "reasoning": "I need real-time conditions so the user’s route recommendation is accurate.",

  "tool_calls": [

    {

      "name": "get_weather",

      "arguments": {

        "location": "San Jose, CA, US",

        "date": "2025-11-07"

      }

    }

  ],

}

What	is	Exactly	Happening

Apply_chat_template()

Sure, I’ll check the current weather for you.

[thinking] I need real-time conditions so the user’s route recommendation is accurate. [/thinking]

<tool_call>

{"name": "get_weather", "arguments": {"location": "San Jose, CA, US", "date": "2025-11-07"}}

</tool_call>
EDETT



What	are	Agents
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One-Step	Tool	Call	->	Agents
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LLMs

Tool	Calls

{

  "response": "Sure, I’ll check the current weather for you.",

  "reasoning": "I need real-time conditions so the user’s route 
recommendation is accurate.",

  "tool_calls": [

    {

      "name": "get_weather",

      "arguments": {

        "location": "San Jose, CA, US",

        "date": "2025-11-07"

      }

    }

  ],

}

aO



One-Step	Tool	Call	->	Agents
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LLMs

Tool	Calls

Execute	Tools



One-Step	Tool	Call	->	Agents
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LLMs

Tool	Calls

{

  "response": "Sure, I’ll check the current weather for you.",

  "reasoning": "I need real-time conditions so the user’s route recommendation is 
accurate.",

  "tool_calls": [

    {

      "name": "get_weather",

      "arguments": {

        "location": "San Jose, CA, US",

        "date": "2025-11-07"

      }

    }

  ],

  "tool_return": {

    "temperature": 21.5,

    "condition": "clear",

    "humidity": 60,

    "wind_speed": 10,

    "location": "San Jose, CA, US",

    "date": "2025-11-07"

  }

}

Execute	Tools

Append	Tool	Returns⑧I appened

&



One-Step	Tool	Call	->	Agents
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LLMs

Tool	Calls

Execute	Tools

Append	Tool	Returns

{

  "response": "Sure, I’ll check the current weather for you.",

  "reasoning": "I need real-time conditions so the user’s route recommendation is 
accurate.",

  "tool_calls": [

    {

      "name": "get_weather",

      "arguments": {

        "location": "San Jose, CA, US",

        "date": "2025-11-07"

      }

    }

  ],

  "tool_return": {

    "temperature": 21.5,

    "condition": "clear",

    "humidity": 60,

    "wind_speed": 10,

    "location": "San Jose, CA, US",

    "date": "2025-11-07"

  }

}

Apply_chat_template()↳↳
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Sure, I’ll check the current weather for you.

[thinking] I need real-time conditions so the user’s route recommendation is accurate. [/thinking]

<tool_call>

{"name": "get_weather", "arguments": {"location": "San Jose, CA, US", "date": "2025-11-07"}}

</tool_call>

<tool_return>

{

  "temperature": 21.5,

  "condition": "clear",

  "humidity": 60,

  "wind_speed": 10,

  "location": "San Jose, CA, US",

  "date": "2025-11-07"

}

</tool_return>

This	is	the	context	fed	back	to	the	
model	to	conVnue	generaVond



One-Step	Tool	Call	->	Agents
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LLMs

Tool	Calls

Execute	Tools

Append	Tool	Returns

Apply_chat_template()

Agent	Loop



One-Step	Tool	Call	->	Agents
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LLMs

Tool	Calls

Execute	Tools

Append	Tool	Returns

Apply_chat_template()

Agent	Loop

Agent	loop	ends	when	the	model	generates	a	tex	
response	without	tool	calling,	or	someVmes	we	
define	a	“done”	tool	for	the	model	to	call

t
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Why	Do	We	Want	Agents
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Imagine	if	things	get	done	by	just	talking…



Tool	Integra4ons	into	ChatBots

26



Robots
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Games
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SoTWare	Development
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Some	nice	examples	at:		hips://agent.minimax.io/



Training-free	Methods	for	Building	Agents
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How	to	Let	LLM	Become	an	Agent
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How	to	Let	LLM	Become	an	Agent
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Sure, I’ll check the current weather for you.

[thinking] I need real-time conditions so the user’s route recommendation is accurate. [/thinking]

<tool_call>

{"name": "get_weather", "arguments": {"location": "San Jose, CA, US", "date": "2025-11-07"}}

</tool_call>



How	to	Let	LLM	Become	an	Agent
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Sure, I’ll check the current weather for you.

[thinking] I need real-time conditions so the user’s route recommendation is accurate. [/thinking]

<tool_call>

{"name": "get_weather", "arguments": {"location": "San Jose, CA, US", "date": "2025-11-07"}}

</tool_call>

We	just	need	the	LLMs	to	output	certain	formats	of	tool	calls	that	we	can	parse



How	to	Let	LLM	Become	an	Agent
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Sure, I’ll check the current weather for you.

[thinking] I need real-time conditions so the user’s route recommendation is accurate. [/thinking]

<tool_call>

{"name": "get_weather", "arguments": {"location": "San Jose, CA, US", "date": "2025-11-07"}}

</tool_call>

We	just	need	the	LLMs	to	output	certain	formats	of	tool	calls	that	we	can	parse



Just	Prompt
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Just	Prompt
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We	just	need	the	LLMs	to	output	
certain	formats	of	tool	calls	that	
we	can	parse



Thank	You!
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