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LLMs and Tools

Part 1: Incorporating Tools during Fine-tuning (Tool Augmentation)

Part 2: Teaching LLMs to Use APIs and Functions (Function Calling)

Part 3: Automating Complex, Multi-step Tasks (Agentic Workflows)

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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Motivation

1. How do we work on programming assignments? 

2. How do we write research papers? 

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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Motivation

1. How do we work on programming assignments? Agentic Flow

2. How do we write research papers? Agentic Flow
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Agentic Workflow

Screenshot from https://www.youtube.com/watch?v=sal78ACtGTc
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Agentic vs Non-Agentic Workflows 

Screenshot from https://www.youtube.com/watch?v=sal78ACtGTc
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Agentic Workflow Example: SWE-Bench

Image credits: http://www.swebench.com

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
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http://www.swebench.com/
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Outline

• ReACT

• Self-Refine

• Reflexion

• ReWoo & HuggingGPT

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

Example from HotPotQA 
[Yang et. Al., 2018]

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://hotpotqa.github.io/index.html
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ReACT
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

What if the model has access to a 
TOOL for searching over a corpus 

of documents?

https://www.lcs2.in/
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https://home.iitd.ac.in/
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

Consider an agent interacting with the environment.

Only ACT: 
• See an observation 
• Sample an action based on observation (and the 

trajectory so far) following a policy

ReACT: 

• expands the action space with natural language
• as language is extremely large, strong priors are 

needed

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

PaLM-540B prompting results on HotpotQA and Fever
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ReACT

* ReAct: Synergizing Reasoning and Acting in Language Models, Yao et. al., Mar 2023

Scaling results for prompting and finetuning on HotPotQA with ReAct and baselines
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SWE-Agent uses ReACT

Image credits: http://www.swebench.com; SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024

https://www.lcs2.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
https://home.iitd.ac.in/
https://lcs2-iitd.github.io/ELL881-AIL821-2401/
http://www.swebench.com/
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SWE-Agent* uses ReACT

*SWE-agent: Agent-Computer Interfaces Enable Automated Software Engineering, 2024
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Outline
• ReACT

• reasoning + act to arrive at the final answer

• Self-Refine

• Reflexion

• ReWoo & HuggingGPT
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Self-Refine

* SELF-REFINE:Iterative Refinement with Self-Feedback, Madaan et. al., May 2023
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Outline
• ReACT

• reasoning + act to arrive at the final answer

• Self-Refine
• iteratively improving initial results based on model feedback
• can be combined with ReACT

• Reflexion

• ReWoo & HuggingGPT
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Reflexion

* Reflexion: Language Agents with Verbal Reinforcement Learning, Noah et. al., Oct 2023
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Reflexion

Image source: https://langchain-ai.github.io/langgraph/tutorials/reflexion/reflexion/
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Reflexion

* Reflexion: Language Agents with Verbal Reinforcement Learning, Noah et. al., Oct 2023

Overall accuracy  for HumanEval and MBPP
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Outline
• ReACT

• Reasoning + act to arrive at the final answer

• Self-Refine
• iteratively improving initial results based on model feedback
• can be combined with ReACT

• Reflexion
• iteratively improving initial results based on model feedback
• uses of tools and LLMs for reflection
• can be combined with ReACT

• ReWoo & HuggingGPT
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ReWOO

* ReWOO: Decoupling Reasoning from Observations for Efficient Augmented Language Models, Binfeng et. al., May 2023
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HuggingGPT

* HuggingGPT: Solving AI Tasks with ChatGPT and its Friends in Hugging Face, Shen et. al., Dec 2023
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Outline
• ReACT

• reasoning + act to arrive at the final answer

• Self-Refine
• iteratively improving initial results based on model feedback
• can be combined with ReACT

• Reflexion
• iteratively improving initial results based on model feedback
• uses of tools and LLMs for reflection
• can be combined with ReACT

• ReWoo & HuggingGPT
• decouples reasoning from observation
• reduce token consumption and execution
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Multi Agent Systems

Image credits: AgentLite: A Lightweight Library for Building and Advancing Task-Oriented LLM Agent System, 2024

Individual Agent Multi Agent System
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Multi Agent Systems

Image credits: AgentLite: A Lightweight Library for Building and Advancing Task-Oriented LLM Agent System, 2024

Philosophers ChattingOnline Painter
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