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• Interactive world
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• AI assistant

November 28, 2023 4



数据挖掘实验室

Data Mining Lab
1. Motivation

• Technological revolution (Omnic Crisis)
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https://www.bilibili.com/video/BV1x84y1R7Mv
https://www.bilibili.com/video/BV1x84y1R7Mv
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1. Brief Intro to LLM

• Evolution tree
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Data Mining Lab
1. Brief Intro to LLM

• Structure of LLM
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2. Taxonomy of Open Problems 

1. Basic theory: what, how, why

2. Network architecture: Transformer

3. Efficient computing: quan, distillation, compression 

4. Efficient adaptation: RLHF, prompt learning, lora

5. Controllable generation: instruction tuning, CoT

6. Security and trustworthy: OpenAttack, OpenBackdoor

7. Cognitive learning: tool learning, agent

8. Innovative applications: lawFormer, weather forecast

9. Data evaluation: by auto / model / human
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大模型LLM领域，有哪些可以作为学术研究方向？ - zibuyu9的回答 -知乎
https://www.zhihu.com/question/595298808/answer/3047369015



数据挖掘实验室

Data Mining Lab
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• Find and try to solve defects (hallucination, complex t.)

• Analyze LLM (interp./safety, psychology, sociology) 

• Explore the potential of LLM (specific application)

• Combine with previous fields (Boost or Complementary)
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Kojima, T., Gu, S. S., Reid, M., Matsuo, Y., & Iwasawa, Y. (2022). Large language 
models are zero-shot reasoners. Advances in neural information processing 
systems, 35, 22199-22213. 

• Complex tasks 

• CoT
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3. What Can We Do?
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Ding, R., Zhang, C., Wang, L., Xu, Y., Ma, M., Zhang, W., ... & Zhang, D. (2023). 
Everything of Thoughts: Defying the Law of Penrose Triangle for Thought 
Generation. arXiv preprint arXiv:2311.04254.

• Complex tasks 

• XoT
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November 28, 2023 12

Pan, K., & Zeng, Y. (2023). Do llms possess a personality? making the mbti test 
an amazing evaluation for large language models. arXiv preprint 
arXiv:2307.16180.

• Analyze (psychology)

• MBTI
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• Analyze (Interp.)

https://link.zhihu.com/?target=https%3A//openai.com/research/language-
models-can-explain-neurons-in-language-models
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Liu, H., Li, C., Wu, Q., & Lee, Y. J. (2023). Visual instruction tuning. arXiv preprint 
arXiv:2304.08485.

• Application 

• LLaVA
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3. What Can We Do?
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Wu, S., Fei, H., Qu, L., Ji, W., & Chua, T. S. (2023). Next-gpt: Any-to-any 
multimodal llm. arXiv preprint arXiv:2309.05519.

• Application 

• Any-to-any



数据挖掘实验室

Data Mining Lab
3. What Can We Do?

November 28, 2023 16

Wu, S., Fei, H., Qu, L., Ji, W., & Chua, T. S. (2023). Next-gpt: Any-to-any 
multimodal llm. arXiv preprint arXiv:2309.05519.

• Application 

• Any-to-any
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• Frameworks

• OpenAI API

• Hugging Face

• LangChain

• milvs + towhee

• DeepSpeed

• 百度千帆

• ……
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• OpenAI API

• Chat
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• OpenAI API

• Fine-tune
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• Hugging Face

• Transformers
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• Hugging Face

• Community
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• Hugging Face

• Online deployment (gradio)
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4. Key Skills
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• LangChain

• Managing and optimizing prompts

• Chain

• Memory

• Evaluation

• Agent

• Data-augmented generation
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4. Key Skills
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• milvus + towhee

• vec database + pipeline
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4. Key Skills

November 28, 2023 25

• DeepSpeed

• Parallel
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• DeepSpeed

• Code
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•百度千帆

• Platform (Hugging Face, 飞桨AI Studio, ModleScope…)
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4. Key Skills

November 28, 2023 28

• Tricks……
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• Model bases

• LLaMA 1/2 - 7B/13B/30B/65B 

• Vicuna(7B/13B)

• ChatGLM 1/2/3 -6B

• Alpaca（LLaMA-7B）

• OPT - 2.7B/13B/30B/66B 

• Bloom - 7B/13B/176B

• ……
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5 Case Study

• Human-machine interconnection framework
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Model Understanding

Knowledge Editing

Exchange & DiscussionKnowledge Transfer
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5 Case Study

• Methodology
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Function

Embedding

LLM
Reverse

Embedding

Alignment

Learning

Neural Network Function Embedding Large Language Model Human

Illustration

Prompt

Talking

(a) (b)
(c)

(d)
(e)(f)

Reverse

Alignment

Machine-human Connection

Human-machine Connection

Machine-machine Connection
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5 Case Study

• Alignment
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Embedding

Mapping

LLM

Word

Embedding

Functional

Embedding

Embedding

In Unified Space

Pivot-based

Transformation

Prompt:

What is 

the mean-

ing of the 

neuron?

Prompt:

Make it 

more 

logical.
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5 Case Study

• Embedding

• Cross Entropy, KL/JS , Neg Sampling 

• Mutual Information, InfoNCE

• Spectral Sim, Lap Norm (W distance, OP?)
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5 Case Study

• Future work
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Function

Embedding

LLM

Reverse

Embedding

Neural Network Function Embedding

Large Language Model Human

Illustration

Prompt

Talking

Alignment

Learning

Reverse

Alignment

Knowledge

Base

Neural Networks
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Data Mining Lab
5 Discussion

• Future is coming

• Analyze & Explore LLM

• Combine with previous fields 

• Innovation applications across domains

• Talking is cheap, show me your code
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