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大模型时代Tool Learning的
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Introduction of LLM
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The Three Paths to Achieving AI

将知识通过规则等

方式教给计算机，

进行符号处理

输入经验
解明人脑机制，基

于相同原理实现

人类智能

实现人脑机制

从数据中学习

通过数据驱动，ML

方法模仿人类智能

LLM = 通过数据学习 + 受人脑启发 + 输入经验知识
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What Are Large Language Models?

大规模语言模型（LLM）是基于Transformer 架构的模型，它们通过自监督或半监督学习在大量
未标记的文本上进行广泛训练。这些模型旨在生成听起来自然且与上下文相关的文本，适用于各种
风格和格式。

https://becominghuman.ai/

大模型

大规模预训练语言模型
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Language Models

N-gram LM Word2Vec

RNNLM

Transformer 

PLM 

LLM
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Large-scale PLMs become the foundational infrastructure of Modern NLP

Geoffrey Hinton
（图灵奖获得者）

将GPT-3的壮观表现推断到未来，
表明生命、宇宙和万物的答案只是

4.398万亿个参数。

将语言模型在学习预测下一个
字符的过程中来学习对整个宇
宙的规律。

Ilya Sutskever
（OpenAI首席科学家）

Ding, CCL2023
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The timeline of existing LLM

(Xin Zhao et al., 2023)
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The Evolutionary of LLM

(Yang et al., 2023)

•GPTImproving Language Understanding by Generative Pre-
Training. 2018
•GPT-2Language Models are Unsupervised Multitask Learners. 2018. 
•GPT-3"Language Models are Few-Shot Learners". NeurlPS 2020. 
•OPT"OPT: Open Pre-trained Transformer Language Models". 2022. 
•PaLM"PaLM: Scaling Language Modeling with Pathways". 
Aakanksha Chowdhery et al arXiv 2022. 
•BLOOM"BLOOM: A 176B-Parameter Open-Access Multilingual 
Language Model".2022. 
•MT-NLG"Using DeepSpeed and Megatron to Train Megatron-
Turing NLG 530B, A Large-Scale GenerativeLanguage Model". 2021. 
•GLaM"GLaM: Efficient Scaling of Language Models with Mixture-
of-Experts". ICML 2022. 
•Gopher"Scaling Language Models: Methods, Analysis & Insights 
from Training Gopher", 2021. 
•chinchilla "Training Compute-Optimal Large Language Models". 
2022. 
•LaMDA"LaMDA: Language Models for Dialog Applications".2021. 
•LLaMA"LLaMA: Open and Efficient Foundation Language Models". 
2023. 
•GPT-4 "GPT-4 Technical Report".2023.
•BloombergGPTBloombergGPT: A Large Language Model for 
Finance, 2023, 
•GPT-NeoX-20B: "GPT-NeoX-20B: An Open-Source Autoregressive 
Language Model".2022. 
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The Development History of GPT (Generative Pre-Trained Transformer)
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Existing Models

(Xin Zhao et al., 2023)

• 近年来大规模语言模型（在本次
调查中规模超过100亿的模型）
的统计数据，包括容量评估、预
训练数据规模（以令牌数量或存
储大小计算）以及硬件资源成本。

• 在这张表格中，我们仅包括了那
些有关技术细节的公开论文的大
规模语言模型。
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Dataset Statistics

• 信息量估计：
• 人一生要说的话 5TB
• 所有语言的wiki百科 5PB （1PB=1024TB）
• 所有记录在纸上的内容 200PB
• YouTube所有视频 400PB，Facebook总信息

量 500PB
• 2000年互联网上的信息量 1000PB，2010年

互联网信息量 450EB；目前互联网总信息量
3600EB（1EB=1024PB）

• 世界上所有的电子数据约 100ZB
（1ZB=1024EB）

• LLM训练（ChatGPT）用了320TB文字信息，
约3000亿单词/字

• 320T/5T=64个人

https://www.zhihu.com/question/365920362

(Xin Zhao et al., 2023)
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Dataset Distribution

(Xin Zhao et al., 2023)
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Dataset Preprocessing

• InstructGPT: 这是GPT-3的一个变体，专门针对用户指令进行了优化。它在2021年底左右
被公开介绍。

• WebGPT: 截至2022年1月，WebGPT还处于研究和开发阶段。具体的发布时间可能在2022年
之后。

• ChatGPT 3.5: 2022年年底发布

(Xin Zhao et al., 2023)
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The Main Architecture of GPT 
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• Introduction of LLM

• LLM Performance in NLP

• Fine-Tuning Strategies & Challenges for LLM

• Machine Translation with LLMs

• LRLs Machine Translation with LLM

• Future of NLP with LLMs
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LLM performance in NLP 
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https://blog.gopenai.com/

LLM performance on NLP down-stream tasks
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Basic Fact - foundational models is rapidly evolving

(Ding et al., CCL2023)

相关信息统计自ACL Anthology: https://www.aclweb.org/anthology/

语言模型论文粗略统计 一堆指令微调模型层出不穷
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LLM Everywhere --- Conversation
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LLM Everywhere --- Conversation, QA

阿里

通义

GPT 4o

Kimi 百度

文心
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LLM Everywhere --- Conversation, QA

智谱

清言

腾讯

元宝

讯飞

星火

字节

豆包
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LLM Everywhere --- Conversation, QA, Outline
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LLM Everywhere --- Conversation, QA, Outline, Recommend
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LLM Everywhere --- Conversation, QA, Outline, Recommend, MT
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LLM Everywhere --- Conversation, QA, Outline, Recommend, MT, Coding 
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LLM Everywhere --- Conversation, QA, … , MT, Coding, Reading Paper
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LLM Everywhere --- Conversation, QA, … , MT, Coding, Reading Paper
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LLM Everywhere --- Conversation, QA, … , MT, Coding, Reading Paper 
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LLM --- Image Generation (DALL-E)
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LLM --- Image Generation (DALL-E)
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Training Procedure of LLM (GPT)

(Prof. Huang., CCL2023)
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Knowledge Representation

(Prof. Liu., CCL 2023)
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Fine-Tuning Strategies & Challenges for LLM
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What Is the Instruction Tuning?

• Instruct tuning指在多个任务上，使用自然语言的形式构建指令数据集，并对模型进行微调
• Instruct通常由人类的自然语言描述与任务输入拼接而成
• 根据人工标注的指令形式，可分为学术性指令和人工自然语言指令

上图为Instruct tuning示例，训练阶段（虚线）在机器翻译、情感分析等多
个任务上构造指令微调LLM，推断阶段（实线）可泛化到文本分类任务上

内容来源：小牛翻译-生成式LLM系列直播, 5期，刘新宇
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Why Instruction Tuning?

• 使大模型的输入与人类习惯“对齐”
• 指令微调可以提高模型的指令理解能力，使得模型能根据输入的Instruction自动识别任务类型，并执行

对应的操作
• Instruct tuning区别于fine-tuning和prompting，需要标注数据更少，可在未见任务上指令泛化

Instruction tuning 与 fine-tuning 和 prompt 对比
Flan-PaLM模型在不同scale下进行instruct tuning性能对比

内容来源：小牛翻译-生成式LLM系列直播, 5期，刘新宇
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What Is the RLHF (Reinforcement Learning with Human Feedback)?

• RLHF是一种基于人类反馈的强化学习方法，使用基于Agent的强化学习框架进行模型参数的更新
• 通过交互界面进行打分，使得模型可以利用人类反馈进行学习
• 评分模型训好后，可与生成模型形成迭代闭环，完成LLM的训练

内容来源：小牛翻译-生成式LLM系列直播, 5期，刘新宇
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Why RLHF?

• 使大模型的输出与人类期望“对齐”
• RLHF可以提高模型的鲁棒性与安全性，使得生成结果更加遵循指令和事实，并大幅度减少有毒输出
• RLHF使得模型具备了Say no的能力

内容来源：小牛翻译-生成式LLM系列直播, 5期，刘新宇

使用了RLHF的InstructGPT比GPT-3更加遵循指令

可以拒绝回答

使用了RLHF的InstructGPT相对于GPT-3产生的谎言更少(TruthfulQA)，毒
性更少(RealToxicity)，同时不会频繁的编造事实(hallucinates)
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What Is the Scaling Law?

• 语言模型的Scaling law是一条log-linear曲线，指模型性能随着模型规模呈指数级增长而线性增加
• 模型规模包括计算规模、数据规模以及参数规模

内容来源：小牛翻译-生成式LLM系列直播, 5期，刘新
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Making the LLM getting Larger



米尔阿迪力江http://www.miradeljan.com 2024/10/24 42

Scaling Law

• Scaling Law 昭示了更大的计算量一定会带来更好的效果（更低的预训练损失）

• 更大的计算量也会带来更好的下游任务表现

PhD. Ding CCL2023
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Big Model Fine-tuning Task

• BERT时代的模型微调：对预训练模型在特定任务的全量数据上进行全参数微调

• 缺少多任务之间的泛化能力

Prof. Liu CCL2023
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Main Challenge --- Difficult to fine-tune LLM

• 大模型在微调中更新所有参数，需要在计算中占用庞大的显存

• 大模型在微调中对每一个任务存储一个大模型，需要占用庞大的存储空间

模
型

参
数

量

模型发布时间

模型的参数规模越来越大，使之更加难以微调

任务种类繁多，难以对所有任务都进行全参数微调

Prof. Liu CCL2023
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Key Points for Fine-tuning the LLM

• 大模型时代的模型微调：具备少数据、少参数、强任务的泛化能力

• 少量数据上的提示微调

• 少量参数上的增量微调

• 多种任务上的指令微调

任务 B
信息抽取

任务 A
问答

句子中的实体有哪些..

“比尔盖茨创办了…”

Δ𝜃

“北京”

“比尔盖茨”

“放宽心…”

设定每种任务的提示

仅微调少量参数

完成多种任务

任务 C
闲聊

Prof. Liu CCL2023
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• 微调是大模型适配到各种场景的关键技术

• 数据高效：使用提示微调组织训练和任务格式
• 统一预训练与下游任务形式

• 仅需少量样本就可适配新任务

• 参数高效：使用增量微调激活大模型能力
• 计算 & 存储高效

• 仅需少量参数就可与全参数微调相当

• 任务泛化：使用指令微调打破任务壁垒
• 极大增强了大模型的意图理解能力

• 构建ChatGPT的关键一步

Fine-tuning the LLM

微调、提示学习以及指令学习对比
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Categorization of Tools
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Tools and Intelligence

Image from Internet

• Tools are extensions of human capabilities designed to enhance productivity, 
efficiency, and problem-solving

• Throughout history, humans have been the primary agents in the invention and 
manipulation of tools 

• Question: can artificial intelligence be as capable as humans in tool use?
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Tools and Intelligence

• The answer is yes with foundation models

• Strong semantic understanding

• Extensive world knowledge

• Powerful reasoning and planning capabilities…

Image from Internet
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Tools and Intelligence

• Tool Learning [1]: foundation models can follow human instructions and manipulate 
tools for task-solving

[1] Qin, Yujia, et al. "Tool Learning with Foundation Models." arXiv preprint arXiv:2304.08354 (2023).
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Categorization of Tools

• Deterministic tools: 

• Tools with fixed functionalities and stable input-output mappings

• e.g., calculator, clock…

• Black-box API:

• Tools with their internal workings undisclosed

• e.g., Bing search API, Google Translation API…

• Neural models:

• Neural networks optimized for specific tasks

• Robots:

• Tools that interact with the physical world through actuators, sensors, and 
control systems
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Categorization of Tools

工具学习的基本框架

人类语言指令的LLM工具学习组成与关系

模型
认知空间

人类
指令空间

工具
动作空间

1.指令理解 2.认知
Grounding

3.认知泛化
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Categorization of Tools

• Tool-augmented learning

• Augment foundation models with the execution results from tools

• Tools are viewed as complementary resources that aid in the generation of high-
quality outputs

Image from Internet
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Tool-augmented learning

Tool Documentation Enables Zero-Shot Tool-Usage with Large Language Models Preprint 2023.

Cheng-Yu Hsieh, Si-An Chen, Chun-Liang Li, Yasuhisa Fujii, Alexander Ratner, Chen-Yu Lee, Ranjay 

Krishna, Tomas Pfister [pdf]

ToolQA: A Dataset for LLM Question Answering with External Tools Preprint 2023.

Yuchen Zhuang, Yue Yu, Kuan Wang, Haotian Sun, Chao Zhang [pdf] 

Toolformer: Language Models Can Teach Themselves to Use Tools Preprint 2023.

Timo Schick, Jane Dwivedi-Yu, Roberto Dessì, Roberta Raileanu, Maria Lomeli, Luke Zettlemoyer, Nicola 

Cancedda, Thomas Scialom [pdf]

Generalization through Memorization: Nearest Neighbor Language Models ICLR 2020.

Urvashi Khandelwal, Omer Levy, Dan Jurafsky, Luke Zettlemoyer, Mike Lewis [pdf] 

Improving Language Models by Retrieving from Trillions of Tokens PMLR 2022.

…… ……

https://github.com/thunlp/ToolLearningPapers

https://arxiv.org/pdf/2308.00675.pdf
https://camo.githubusercontent.com/5e48d7e81a073b225e4ab9f7313f08634f4fd65292ee31f6510731bba928585b/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f44617461626173652d6f72616e6765
https://arxiv.org/pdf/2306.13304.pdf
https://camo.githubusercontent.com/be7575ff21c8e87b7b93ff606b1e365c9a35954805ce26c0091cd97cf41b9d50/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f5365617263685f456e67696e652d6f72616e6765
https://arxiv.org/abs/2302.04761
https://camo.githubusercontent.com/89f3410a4812bee7bf00187024a0d0bfa5111c0434fb518d590caa626e008425/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f546578745f5265747269657665722d6f72616e6765
https://openreview.net/pdf?id=HklBjCEKvH
https://camo.githubusercontent.com/89f3410a4812bee7bf00187024a0d0bfa5111c0434fb518d590caa626e008425/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f546578745f5265747269657665722d6f72616e6765
https://camo.githubusercontent.com/5e48d7e81a073b225e4ab9f7313f08634f4fd65292ee31f6510731bba928585b/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f44617461626173652d6f72616e6765
https://camo.githubusercontent.com/be7575ff21c8e87b7b93ff606b1e365c9a35954805ce26c0091cd97cf41b9d50/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f5365617263685f456e67696e652d6f72616e6765
https://camo.githubusercontent.com/9f08e2b75bd81b97a98890cb71b8244949881452d2150fac533c3bf5d26b644b/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f43616c63756c61746f722d6f72616e6765
https://camo.githubusercontent.com/10d0420082beaf15450fd495f3ed0fa0644672be37ea9e3bb9b2fdda2eb6dd21/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f43616c656e6461722d6f72616e6765
https://camo.githubusercontent.com/b6698defbec7912ed6e2f2efb874d9e4349de86dd413bf7c52b415f079b51a47/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f57696b6970656469612d6f72616e6765
https://camo.githubusercontent.com/89f3410a4812bee7bf00187024a0d0bfa5111c0434fb518d590caa626e008425/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f546578745f5265747269657665722d6f72616e6765
https://camo.githubusercontent.com/89f3410a4812bee7bf00187024a0d0bfa5111c0434fb518d590caa626e008425/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f546578745f5265747269657665722d6f72616e6765
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Categorization of Tools

Image from Internet

• Tool-oriented learning

• Utilize models to govern tools and make sequential decisions in place of humans 

• Exploiting foundation models' vast world knowledge and reasoning ability for 
complex reasoning and planning
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ToolLLM: Facilitating Large Language Models to Master 16000+ Real-world APIs Preprint 2023.

Yujia Qin, Shihao Liang, Yining Ye, Kunlun Zhu, Lan Yan, Yaxi Lu, Yankai Lin, Xin Cong, Xiangru Tang, Bill Qian, 

Sihan Zhao, Runchu Tian, Ruobing Xie, Jie Zhou, Mark Gerstein, Dahai Li, Zhiyuan Liu, Maosong Sun [pdf] 

TPTU: Task Planning and Tool Usage of Large Language Model-based AI Agents Preprint 2023.

Jingqing Ruan, Yihong Chen, Bin Zhang, Zhiwei Xu, Tianpeng Bao, Guoqing Du, Shiwei Shi, Hangyu Mao, Xingyu 

Zeng, Rui Zhao [pdf]

WebCPM: Interactive Web Search for Chinese Long-form Question Answering Preprint 2023.

Yujia Qin, Zihan Cai, Dian Jin, Lan Yan, Shihao Liang, Kunlun Zhu, Yankai Lin, Xu Han, Ning Ding, Huadong Wang, 

Ruobing Xie, Fanchao Qi, Zhiyuan Liu, Maosong Sun and Jie Zhou [pdf]

CREATOR: Disentangling Abstract and Concrete Reasonings of Large Language Models through Tool 

Creation Preprint 2023. Cheng Qian, Chi Han, Yi R. Fung, Yujia Qin, Zhiyuan Liu, Heng Ji [pdf]

Describe, Explain, Plan and Select: Interactive Planning with Large Language Models Enables Open-World 

Multi-Task Agents Preprint 2023.

…… ……

Tool-oriented learning

https://github.com/thunlp/ToolLearningPapers

https://camo.githubusercontent.com/2bfd9c6e51d61eec19700252943b46dc6b3dd0f6eaba40e68fa64bb385556cd3/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f52617069644150492d6f72616e6765
https://arxiv.org/pdf/2307.16789.pdf
https://arxiv.org/pdf/2308.03427.pdf
https://camo.githubusercontent.com/be7575ff21c8e87b7b93ff606b1e365c9a35954805ce26c0091cd97cf41b9d50/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f5365617263685f456e67696e652d6f72616e6765
https://arxiv.org/abs/2305.06849
https://camo.githubusercontent.com/a5fdaffe70c8e4cb96584f66931cfb8a7df62e9ee4a1e4446e6cdad46c3c6ce0/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f4d6174685f536f6c7665722d6f72616e6765
https://arxiv.org/abs/2305.14318
https://camo.githubusercontent.com/56bdbb51f6c5ca140fa61f535c74dad5a70da12f6a85fc78446cbe411bbc8c9b/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f526f626f74732d6f72616e6765
https://camo.githubusercontent.com/2bfd9c6e51d61eec19700252943b46dc6b3dd0f6eaba40e68fa64bb385556cd3/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f52617069644150492d6f72616e6765
https://camo.githubusercontent.com/be7575ff21c8e87b7b93ff606b1e365c9a35954805ce26c0091cd97cf41b9d50/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f5365617263685f456e67696e652d6f72616e6765
https://camo.githubusercontent.com/a5fdaffe70c8e4cb96584f66931cfb8a7df62e9ee4a1e4446e6cdad46c3c6ce0/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f4d6174685f536f6c7665722d6f72616e6765
https://camo.githubusercontent.com/56bdbb51f6c5ca140fa61f535c74dad5a70da12f6a85fc78446cbe411bbc8c9b/68747470733a2f2f696d672e736869656c64732e696f2f62616467652f526f626f74732d6f72616e6765
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Inability of Foundation Models

• Models cannot provide real-time information
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Inability of Foundation Models

• Models cannot handle specialized tasks
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• From Tool User to Tool Creator

• Humans are the primary agents that created and used tools from Stone Age to 

21st century

• Most tools are created for humans, not AI

• Tools Made for Models

• Modularized: compose tools into smaller units

• New input and output formats: more computable and suitable for AI

Tool Creation
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Tool Creation

• Limitations of Existing Works

• Most existing work tends to concentrate on a limited number of tools

• The reasoning process employed by models for determining the optimal utilization of 

tools is inherently complex

• The current pipelines lack an error-handling mechanism after retrieving execution 

results

• Instead of letting LLMs act as the users of tools, we enable them to be the 

creators [1]

[1] Qian, Cheng, et al. "CREATOR: Disentangling Abstract and Concrete Reasonings of Large Language Models through Tool Creation."
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• Four Procedures

• Creation

• Decision

• Execution

• Rectification

Tool Creation

Qian, Cheng, et al. "CREATOR: Disentangling Abstract and Concrete Reasonings of Large Language Models through Tool Creation."
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Tool Creation

[1] Qian, Cheng, et al. "CREATOR: Disentangling Abstract and Concrete Reasonings of Large Language Models through Tool Creation."

• Experiments

• Datasets: MATH, TabMWP

• Significant improvements over PoT and pure CoT
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WebCPM

• Motivation 

• WebGPT is not public, and its inner workings remain opaque

• WebCPM’s Efforts

• Open-source interactive web search interface

• The first public QA dataset that involves interactive web search, and also the first
Chinese LFQA dataset

• Framework and Model Implementation



米尔阿迪力江http://www.miradeljan.com 2024/10/24 65

WebCPM

• Interface (search mode) and pre-defined actions

https://github.com/thunlp/WebCPM
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• WebCPM contains 5,500 high-quality question-answer pairs, together with 
14,315 supporting facts and 121,330 web search actions

• Data format: <question, web search actions, supporting facts, answer>

WebCPM

https://github.com/thunlp/WebCPM
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https://github.com/thunlp/WebCPM
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• WebCPM’s framework consists of two models:

• Search model, consisting of:
• Action prediction module

• Search query generation module

• Supporting fact extraction module

• Information synthesis model

WebCPM

https://github.com/thunlp/WebCPM
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WebCPM

For an action sequence of T steps, the search model executes actions to 
collect supporting facts, which are sent to the synthesis model for answer 
generation.
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WebCPM

Holistic Pipeline Evaluation (based on human preference)

Model-generated Answer v.s. Human Annotation

Three sources of supporting facts are sent to the synthesis model

(1) pipeline-collected, (2) human-collected, (3) non-interactive search (TF-IDF)
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• Introduction of LLM

• LLM Performance in NLP

• Fine-Tuning Strategies & Challenges for LLM

• Categorization of Tools

• Benchmarking Tool Use

• Open-source Tool-Kit

Outline
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Benchmarking Tool Use
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• Open-source, e.g., LLaMA & Vicuna, remain significantly limited in 
performing high-level tasks, such as tool use

• Reason: current instruction tuning largely focuses on basic language tasks 
instead of the tool-use domain

• This is in contrast to SOTA LLMs, e.g., ChatGPT, which have 
demonstrated excellent tool-use capabilities

• How to bridge the gap?

Tool Bench
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Tool Bench

• Introducing ToolBench, an instruction-tuning dataset for tool use

• Elicit tool-use capabilities within open-source LLMs

https://github.com/OpenBMB/ToolBench
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• Introducing ToolBench, an instruction-tuning dataset for tool use

• Elicit tool-use capabilities within open-source LLMs

Tool Bench

https://github.com/OpenBMB/ToolBench
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Tool Bench

复杂自然语言指令的深度解析以及泛化能力

复杂任务规划策略与逻辑推理机制

1. 理解指令： 对人类语言指令的理解及泛化和推理能力

2. 调用工具：面向通用工具的工具精细化学习与适配策略

Web浏览器工具学习中集成视觉信息实现LLM-Web

针对大规模知识图谱的工具学习策略

各种工具间动态
组合策略

3.协同工具：多类型工
具共同学习策略

执行过程中及结果反馈
上实现信息鲁棒性

综合推理

基于统一交互认知接口
实现多类型工具间的

交互与协作

构建LLM通用

工具学习方法
培养大模型使用
工具的能力

增强LLM的复杂

任务处理能力

Steps

Goal
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• Highlights:

• 16000+ real-world APIs gathered from RapidAPI

• Real API call for building this dataset

• Support single-tool and multi-tool scenarios

• API retriever

• Complex multi-step reasoning

Tool Bench

https://github.com/OpenBMB/ToolBench
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Tool Bench

• Highlights:

• Enhanced reasoning strategy: DFSDT 
(ours) >> ReACT

• Automatic Evaluator ToolEval

• ToolLLaMA performs on par with 
ChatGPT (turbo-16k)

• Robust generalization to unseen 
APIs

https://github.com/OpenBMB/ToolBench
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Tool Bench Construction --- Overview

• Three phases for constructing ToolBench

https://github.com/OpenBMB/ToolBench
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https://github.com/OpenBMB/ToolBench

• Inference and evaluation of the pipeline

Tool Bench Construction --- Overview
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Constructing Tool Bench

• API Collection

• RapidAPI Hub

• https://rapidapi.com/hub

• Filter from 50000+ APIs

• Retain 16000+ APIs

• 49 categories

https://rapidapi.com/hub
https://rapidapi.com/hub


米尔阿迪力江http://www.miradeljan.com 2024/10/24 82

Constructing Tool Bench

• Instruction Generation

• Single-tool + Multi-tool

• (1) sample a few APIs

• (2) generating instructions and their relevant APIs
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• Answer Annotation

• gpt-3.5-turbo-16k: function call feature

• Failure of ReACT / CoT

• Error Propagation: a mistaken action may propagate the errors 
further

• Limited Exploration: although the action space is infinite, CoT 
or ReACT only explores one possible path

Constructing Tool Bench
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• Answer Annotation

Constructing Tool Bench
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Tool Eval

• An automatic evaluator based on ChatGPT

• Two metrics:

• Pass Rate: the proportion of completing an instruction within 
limited OpenAI API calls

• Preference: the quality/usefulness comparison between two 
answers, i.e., which is better?

• High-correlation with human experts (~80%)
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Tool Eval

• An automatic evaluator based on ChatGPT
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Tool LLaMA

• Excellent generalization to unseen instructions and APIs

• Significantly better than ChatGPT+ReACT

• DFSDT >> ReACT
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API Retriever

• Despite sifting through a large pool of APIs, the retriever exhibits 
remarkable retrieval precision, returning APIs closely aligned 
with the ground truth
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Multi-type Tool Collaborative Learning Framework
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• Introduction of LLM

• LLM Performance in NLP

• Fine-Tuning Strategies & Challenges for LLM

• Categorization of Tools

• Benchmarking Tool Use

• Open-source Tool-Kit

Outline
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Open-source Tool-Kit
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ChatGPT Plugins

• OpenAI’s official tool library

• Empower ChatGPT with broader applications

• By simply providing APIs with descriptions, ChatGPT is enabled to call applications 
and complete more complex tasks
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ChatGPT Plugins

• Plugin: web browsing
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• Plugin: code interpreter

ChatGPT Plugins
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• LangChain

• Integrated library to “chain” language models

• Also the first library to leverage tools

Open-Source Solution

https://langchain.readthedocs.io/
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Open-Source Solution

• BabyAGI

• Pull the first task from the task list

• Send the task to the execution agent, which uses ChatGPT to 

complete the task based on the context

• Enrich the result and stores it in Pinecone

• Create new tasks and reprioritizes the task list based on the 

objective and the result of the previous task

https://github.com/yoheinakajima/babyagi
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• BMTools

• An open-source repository that extends language models to use tools and serves as a 

platform for the community to build and share tools

Open-Source Solution

https://github.com/OpenBMB/BMTools/tree/main
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• Features:

• Users can easily build a new plugin by writing python functions and use external 

ChatGPT-Plugins

• Users can host their local models (e.g., LLaMA, CPM) to use tools
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• Features:

• 30+ tools tools supported, welcome contributing!

database Weather API PPT

Google Scholar

Huggingface Models

Image Generation
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• AgentVerse

• From individual intelligence to collective intelligence

• Provide a flexible framework that simplifies the process of building custom 

multi-agent environments for LLMs

• Will support multi-agent collaboration for tool learning

https://github.com/OpenBMB/AgentVerse
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• AgentVerse

• From individual intelligence to collective intelligence
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• Tool Learning paper list

https://github.com/thunlp/ToolLearningPapers
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Future Research Topic for LLM

NLP领域未来科研工作的发展方向掀起广泛的探讨
• LLM

• Challenges

• Opportunities

• Future Directions

• 43 Pages

• NLP down-stream tasks
• 文本分类
• 结构化预测
• 语义分析
• 知识图谱与文本信息抽取
• 情感计算
• 文本生成
• 自动文摘
• 机器翻译
• 对话系统
• 信息检索
• 自动问答

Towards a comprehensive understanding of the impact of large language models on natural language processing: challenges, 
opportunities and future directions^† (sciengine.com)

https://www.sciengine.com/SSI/doi/10.1360/SSI-2023-0113
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Future Research Topic for LLM

• 博士研究生关于大语言模型时代自然
语言处理研究的视角

• 2305.12544.pdf (arxiv.org)

• Multilinguality and Low-Resource 

Languages

https://arxiv.org/pdf/2305.12544.pdf
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Future Research Topic for LLM

• Try Scaling Anyway

• Scale Down

• Reuse and Remaster

• Analysis Instead of Synthesis

• RL! No Data!

• Small Models! No Compute! 

• Work on Specialized Application Areas 

or Domains

• Solve Problems Few Care About (For 

Now!) 

• Try Things that Shouldn’t Work

• Do Things That Have Bad Optics

• Start it Up; Spin it Out!

• Collaborate or Jump Ship! 

• ……

2304.06035.pdf (arxiv.org)

https://arxiv.org/pdf/2304.06035.pdf
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Future Research Topic for LLM

国内外一些优秀的 Survey 文章不能不重视
• A Survey of Large Language Models

• Harnessing the Power of LLMs in Practice: A Survey on ChatGPT and Beyond

• Tool Learning with Foundation Models

• Evaluating Large Language Models: A Comprehensive Survey

• Siren's Song in the AI Ocean: A Survey on Hallucination in Large Language Models

• Interactive Natural Language Processing

• A Survey on In-context Learning

• Large Language Models: A Comprehensive Survey of its Applications, Challenges, Limitations, and future Prospects

• Aligning Large Language Models with Human: A Survey

• A Comprehensive Survey of AI-Generated Content (AIGC)

• Explanation-Based Human Debugging of NLP Models: A Survey

• Augmented Language Models: a Survey

• Training language models to follow instructions with human feedback

• Deep reinforcement learning from human preferences

• A REVIEW ON LARGE LANGUAGE MODELS: ARCHITECTURES, APPLICATIONS, TAXONOMIES, OPEN 

ISSUES AND CHALLENGES

https://arxiv.org/abs/2303.18223
https://arxiv.org/abs/2304.13712
https://arxiv.org/abs/2304.08354
https://arxiv.org/abs/2310.19736
https://arxiv.org/abs/2309.01219
https://arxiv.org/abs/2305.13246
https://arxiv.org/abs/2301.00234
https://arxiv.org/abs/2301.00234
https://arxiv.org/abs/2307.12966
https://arxiv.org/abs/2303.04226
https://arxiv.org/abs/2104.15135
https://arxiv.org/abs/2302.07842
https://arxiv.org/abs/2203.02155
https://arxiv.org/abs/1706.03741
https://www.techrxiv.org/articles/preprint/A_Review_on_Large_Language_Models_Architectures_Applications_Taxonomies_Open_Issues_and_Challenges/24171183
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Thank You!


