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Course Project – Final Report

• Due: 12/6

• Page limit: 7 pages (excluding reference)

• The report should include

• Introduction to the topic you choose and problem definition

• Related literature and overview of existing progress and challenges

• Proposed solutions, novelty, and contributions

• Implementation details

• Experimental settings, including dataset, models, baseline descriptions, 
evaluation metrics

• Results, findings, and conclusion

• Make it a complete report!
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Final Presentation

• Each team has 7 minutes for presentation

• You have to stop once you reach 7 minutes

• The presentation should include

• The topic you choose

• Novelty/challenges

• Your approach

• Experiments/evaluation

• Results, findings, insights

• Clarity is important

• Teach your classmate about your topic

• Time management is also important
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Presentation Order

11/30

1. Faaiz Umer , Oseluolemen Inotu

2. Yiming Xiao, Shuning Gu

3. Mingyang Wu, Siyuan Yang

4. Chedi Morchdi

5. Jason Kim, Andrew Vong

6. Akshay Hitesh Shah, Saisugash 
Senthil

7. Christopher Kim, Yihong Yang

8. Ali Taheri, Damandeep Singh

9. Amir Suhail, Fredy Cortez
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12/2

1. Vaishnavi Poti, Ed Stone

2. Taeyoon Kwon, Ming Yan

3. Karan Pramod Sharma, Mrunalini 
Thamankar

4. Han-Ju Chen

5. Lawrence Wong, Omer Burak Cinar

6. Raphael Zhu, Ruei-Chi Chen

7. Chenghao Qiu

8. Prithvi Patel

• Final presentation is online



Invited Talks

• Date: 11/23 online @ Zoom

• https://tamu.zoom.us/my/khhuang?pwd=oAdWOKVOCGPApqDbJnVtktdW2AE6nb.1

• Talk: TBD

• Speaker: Da Yin, Founding Member of Technical Staff at NeoCognition
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https://tamu.zoom.us/my/khhuang?pwd=oAdWOKVOCGPApqDbJnVtktdW2AE6nb.1
https://tamu.zoom.us/my/khhuang?pwd=oAdWOKVOCGPApqDbJnVtktdW2AE6nb.1


Recap: Retrieval-Augmented Generation (RAG)

• Information Retrieval + Large Language Models

5
https://blog.gopenai.com/langchain-and-its-role-in-building-robust-rag-systems-2808b7e5ddb9



Tool-Augmented Language Models

• We can treat search engine as an external tool for LLMs

• Can we let LLMs use more tools?
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LLMs Lack of Domain Knowledge
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Give LLMs a database



LLMs Don’t Know News
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https://www.espn.com/mlb/story/_/id/48201228/team-usa-beats-canada-set-world-baseball-classic-semifinal-showdown-vs-dominican-republic

https://arena.ai/

Give LLMs a search API



LLMs are Bad at Math

9
https://telefonicatech.com/en/blog/llm-mathematical-challenges

https://www.reddit.com/r/singularity/comments/1e4fcxm/none_of_current_llms_can_truly_reason_and_cannot/

Give LLMs a calculator



LLMs Generate Code with Errors
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Give LLMs a Python interpreter

Self-Edit: Fault-Aware Code Editor for Code Generation, 2023



LLMs Don’t Know Dates
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https://yournerdybestfriend.com/2017/03/31/google-calendar-the-calendar-to-rule-them-all/

Give LLMs a calendar API



Other Tools

• Translator

• Automatic Speech Recognition

• PDF Parser

• Object Detection

• Optical Character Recognition

• Text-to-Speech

• …
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Tool-Augmented Language Models

• LLMs don’t need to be experts in everything

• LLMs act as coordinators that know when to consult experts.
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Tool-Augmented Language Models
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Toolformer: Language Models Can Teach Themselves to Use Tools, 2023



Training Tool-Augmented Language Models
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ToolLLM: Facilitating Large Language Models to Master 16000+ Real-world APIs, 2023



Tool Meta Data
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OctoTools: An Agentic Framework with Extensible Tools for Complex Reasoning, 2025

Potential zero-shot tool use ability



Tool Bank
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https://octotools.github.io/



Hugging Face Provides Many Pre-Trained Models
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https://huggingface.co/



Hugging Face Provides Model Cards
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https://huggingface.co/



Hugging Face Models as Tools
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HuggingGPT: Solving AI Tasks with ChatGPT and its Friends in Hugging Face, 2023



Hugging Face Models as Tools
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HuggingGPT: Solving AI Tasks with ChatGPT and its Friends in Hugging Face, 2023



Agents (New Definition)

• Agents can take actions to achieve goals, not just generate text

• Agent = LLM + tools + memory + iterative decision-making
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LLMs vs. Agents

• LLMs

• One response

• No actions

• Static

• No memory

• Agents

• Multi-step process

• Uses tools

• Interactive

• Memory
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ReAct Framework
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Slide credit: Shunyu Yao



ReAct Framework
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Slide credit: Shunyu Yao



ReAct Framework
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ReAct: Synergizing Reasoning and Acting in Language Models, 2023



Advanced Agent Framework
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https://lilianweng.github.io/posts/2023-06-23-agent/



Agent Memory
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MemoryBank: Enhancing Large Language Models with Long-Term Memory, 2025



Agent Memory
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ReasoningBank: Scaling Agent Self-Evolving with Reasoning Memory, 2026



Harness

• Harness = orchestration of tools, memory, context, and agent loop

• Constructs the model context

• Executes tool calls

• Maintains state and memory

• Controls the agent loop

• Handles errors, permissions, and retries
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Harness

• OpenAI example

• LLM: GPT-5.6

• Agent: Codex coding agent

• Harness: Codex harness

• Anthropic example

• LLM: Claude Opus / Sonnet

• Agent: Claude Code

• Harness: Claude Agent SDK / Claude Code harness
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OpenClaw

32
https://openclaw.ai/



OpenClaw – Identity
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https://docs.openclaw.ai/



OpenClaw – Soul
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https://docs.openclaw.ai/



OpenClaw – Tools and Skills
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https://clawhub.ai/



OpenClaw is Amazing
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A Taiwanese professor uses OpenClaw to generate and post YouTube videos!

https://www.youtube.com/@SpeechLab-m7o



Questions?
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