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LangChain makes it as easy as possible to develop LLM-powered applications.



Building Blocks
(Integrations, chains)

Document
Loaders

Document
Transformers

Storage +
Embeddings 

Prompt LLM

Use-cases
(Applications)

RAG Chatbots Summarize Extraction SQL Agents . . .

Platform
(Debug, Test, Monitor)

LangSmith Blog

. . .

Platform (LangSmith) and Library (LangChain)

https://blog.langchain.dev/announcing-langsmith/


Central concepts



Two ways pre-trained LLMs learn

Weight updates via fine-tuning Prompt (e.g., via retrieval)

OpenAI, Fine-tuning and hallucinations, Anyscale 

Cramming before a test

Bad for factual recall, good for tasks

Form (e.g., extraction, text-to-SQL)

Open book exam

Good for factual recall

Facts (e.g., QA)

https://github.com/openai/openai-cookbook/blob/main/examples/Question_answering_using_embeddings.ipynb?ref=blog.langchain.dev
https://www.youtube.com/watch?v=hhiLw5Q_UFg
https://www.anyscale.com/blog/fine-tuning-is-for-form-not-facts?ref=blog.langchain.dev


LLM
(Memory only)

Search engines
(Retrieval only)

Retrieval Augmented Generation

(Add task-related documents to 
LLM content window / working memory)



Building Blocks



Unstructured

Pu
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ic

Structured
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op
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et
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y

Private / Company Data
.pdf, .txt, .json., ,md, … Datastores

Document
Loaders

Document Loaders: > 140 Integrations

Integrations hub

https://integrations.langchain.com/


Text splitters

Playground

Document
Transformers

https://github.com/langchain-ai/text-split-explorer
https://docs.google.com/file/d/1LObaGsB01QBAFCkBKRsi_Tto9RQNUPTo/preview


Beyond basic splitting: Context-aware splitting, Function calling (Doctran)

Context-aware splitting, Doctran 

Document
Transformers

Def foo(...):
for section in sections:

  sect = section.find("head")

Code:

# Introduction 
Notion templates are effective . . . 

Markdown:

PDF:

Abstract 
The dominant sequence 
transduction models . . . 

Def foo
for section in sections:

  sect = section.find("head")

Introduction

Notion templates are effective . . . 

The dominant sequence  . . . 

Abstract

Document
Loaders

Document
Transformers

Embeddings +
Storage

https://twitter.com/RLanceMartin/status/1674817117475188737?s=20
https://python.langchain.com/docs/integrations/document_transformers/doctran_extract_properties


> 40 vectorstore integrations, > 30 embeddings Document
Transformers
Embeddings +

Storage

Document Loaders 
(> 140 Integrations)

Document
Transformers

(e.g., Text Splitters, OAI functions)

Vector Storage
(> 40 Integrations)

Embeddings
(> 30 Integrations)



Hosted or Private vectorstore + embeddings

GPT4All embeddings

Document
Transformers
Embeddings +

Storage

Vector Storage

Embeddings

Hosted Private (on device)

https://twitter.com/RLanceMartin/status/1680259157864366080?s=20


Document Loaders 
(> 140 Integrations)

Document
Transformers

(e.g., Text Splitters, OAI functions)

Vector Storage
(> 40 Integrations)

Embeddings
(> 30 Integrations)

> 60 LLM integrations LLM

LLMs
(> 60 Integrations)



LLM landscape LLM

OpenAI Anthropic Llama-2 (SOTA OSS)

Context Window (tokens) 4k - 32k 100k 4k

Performance GPT-4 SOTA (best overall) Claude-2 getting closer to GPT4 70b on par w/ GPT-3.5-turbo*

Cost $0.06 / 1k token (input) 4-5x cheaper than GPT-4-32K Free

Code

Math

Language

*Llama2-70b on par w/ GPT-3.5-turbo on language, but lags on coding

https://twitter.com/lmsysorg/status/1671978910517714944?s=20
https://twitter.com/DrJimFan/status/1678809539846770688?s=20
https://openai.com/pricing
https://twitter.com/DrJimFan/status/1678809539846770688?s=20
https://paperswithcode.com/sota/multi-task-language-understanding-on-mmlu
https://arxiv.org/abs/2307.09288


180B 340B

BLOOM

OPT LLaMA

Falcon

LLaMA-2

Base Model
(Training tokens)

Fine Tune
(Instructions)

1.4T

52k

70kVicuna

Alpaca

Koala150k

800KGPT4All

300kNous
300kNous

2T

15k Dolly

StableLM

1.5T

Tuned1.5M

15kMPT-Instruct

100kLLaMA-2-Chat

GPT-J
GPT-NeoX-20b

MPT

400B 1T

Open Source LLMs LLM

SOTA

https://twitter.com/NousResearch/status/1664848823687028737?s=20
https://huggingface.co/NousResearch/Nous-Hermes-Llama2-13b
https://www.databricks.com/blog/2023/04/12/dolly-first-open-commercially-viable-instruction-tuned-llm
https://huggingface.co/mosaicml/mpt-7b-instruct


OSS models can run on device (private)

Ollama, Llama.cpp

LLM

Llama2-13b running ~50 tok / sec (Mac M2 max, 32gb)

https://twitter.com/RLanceMartin/status/1688966280790118400?s=20
https://twitter.com/RLanceMartin/status/1681733901042196482?s=20
https://docs.google.com/file/d/13f0xKutam0AQmumq9j5ABG4XpEZJ9yw1/preview


Integrations Hub

Integrations hub

https://integrations.langchain.com/


Use Cases



RAG: Load working memory w/ retrieved information relevant to a task

Use case documentation

Splits

Question

Relevant 
Splits

Query

PDFs

Prompt

URLs

Database

Documents LLM Answer

Document Loading Splitting Storage Retrieval Output

RAG

https://python.langchain.com/docs/use_cases/question_answering/


Pick desired level of abstraction

Use case documentation

VectorstoreIndexCreator

RetrievalQA

Answer

Answer

Load_QA_chain Answer
Relevant 

Splits

Abstraction / Simplicity

RAG

https://python.langchain.com/docs/use_cases/question_answering/


LangSmith trace for RetrievalQA chain RAG

LangSmith trace

Retrieved docs

Question

Trace

Response

Prompt

https://smith.langchain.com/public/dbca4e7f-3896-4ed3-9b27-f057801bf38c/r


Chat: Persist conversation history Chatbots

Use case documentation

Question AnswerPrompt

Memory

Retrieval (Optional)

Retrieved ChunksStorage

LLM

https://python.langchain.com/docs/use_cases/chatbots


LangSmith trace for LLMChain w/ chat model + memory Chatbots

LangSmith trace, also works with retrieval

Response

Prompt

Chat history

https://smith.langchain.com/public/dce34c57-21ca-4283-9020-a8e0d78a59de/r
https://smith.langchain.com/public/18460363-0c70-4c72-81c7-3b57253bb58c/r


Summarization: Summarize a corpus of text

Use case documentation

Summary

Final 
Summary

Final 
Summary

Embed-and-cluster

Cluster
Summaries

Summarize each cluster

Prompt
Summarize themes in 
the group of docs

LLM
Prompt
Extract final summary
from input list

LLM

Prompt
Summarize themes in 
the group of docs

LLM

Does not fit in LLM 
context window

Prompt
Extract final summary
from input list

LLM

Stuff document in context window

Distill into summary (reduce)
Summarize chunks (map)

Sample from clusters

Fits in LLM 
context window

Document Loader

Summarize

https://python.langchain.com/docs/use_cases/summarization


Case-study: Apply to thousands of questions asked about LangChain docs

Blog Post

Summarized themes from LangChain questions using different methods and LLMs

User Questions
(Thousands)

Summarize

https://blog.langchain.dev/llms-to-improve-documentation/


Extraction: Getting structured output from LLMs

Use case documentation

Input

Alex is 5 feet tall. Claudia is 1 feet taller Alex and jumps higher 
than him. Claudia is a brunette and Alex is blonde.

{'name': 'Alex', 'height': 5, 'hair_color': 
'blonde'}

 {'name': 'Claudia', 'height': 6, 
'hair_color': 'brunette'}

LLM
Function call

Schema (tell LLM schema we want)

schema = {
    "properties": {
        "name": {"type": "string"},
        "height": {"type": "integer"},
        "hair_color": {"type": "string"},
    },}

Function (tell the LLM function)

"name": "information_extraction",

"description": "Extracts information from the passage.",

"parameters": {schema}

Extraction

https://python.langchain.com/docs/use_cases/extraction
https://github.com/langchain-ai/langchain/blob/618cf5241e7b5c71ff1e34cf8c82d195a8f8a025/libs/langchain/langchain/chains/openai_functions/extraction.py#L20


LangSmith Trace

Extraction

Response

Prompt

Output from function call JSON parser

LangSmith trace for LLMChain w/ function call + output parsing

https://smith.langchain.com/public/72bc3205-7743-4ca6-929a-966a9d4c2a77/r
https://github.com/langchain-ai/langchain/blob/618cf5241e7b5c71ff1e34cf8c82d195a8f8a025/libs/langchain/langchain/chains/openai_functions/extraction.py#L62C5-L62C18


Use Case Documentation

Text-to-SQL

Question AnswerLLM

Query

LLM

Optional: SQL Agent

SQL

https://python.langchain.com/docs/use_cases/sql


LangSmith trace, Paper

LangSmith trace for text-to-sql SQL

CREATE TABLE description for each table and 
and three example rows in a SELECT statement

Response

Prompt

https://smith.langchain.com/public/c8fa52ea-be46-4829-bde2-52894970b830/r
https://t.co/Sr8qgFN45D


Chat Chains
ConversationalRetrievalChain

Agents

Basic LLM API / Function Chains
APIChain

Access to tools

Ac
ce

ss
 t
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m

em
or

y
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s
N

o

YesNo

Agents

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


Tools

Memory

PlanAgent

Action

Tools
(> 60 tools + toolkits)

LLMs
(> 60 integrations)

Agents
(> 15 agent types)

Long-term
(> 40 vectorstores)

Short-term
(Buffers)

Autonomous

Simulation

Action

AgentsLarge agent ecosystem (will focus on ReAct as one example)

https://github.com/langchain-ai/langchain/blob/master/libs/langchain/langchain/agents/load_tools.py
https://python.langchain.com/docs/integrations/toolkits/
https://integrations.langchain.com/
https://python.langchain.com/docs/modules/agents/agent_types/
https://integrations.langchain.com/
https://python.langchain.com/docs/modules/memory/types/


Say-Can ReAct

Standard Prompting Chain-of-thought*

Multi-Step Reasoning
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*Condition LLM to show its work

Agents

https://say-can.github.io/
https://arxiv.org/pdf/2210.03629.pdf
https://ai.googleblog.com/2022/05/language-models-perform-reasoning-via.html
https://ai.googleblog.com/2022/05/language-models-perform-reasoning-via.html


LangSmith trace

LangSmith trace for SQL ReAct agent Agents

Response

Prompt

Tool / action
Observation

(Chain-of-thought) reasoning

Uses tool at 
next step

https://smith.langchain.com/public/a86dbe17-5782-4020-bce6-2de85343168a/r


Blog Post

Case-study on reliability: Web researcher started an agent, retriever was better

Research
Question

Answer

Vector 
Storage

LLM

Query 1

Query N

Query 2

HTML 
pages

LLM

Retrieved 
Chunks

Document Loader Document Retrieval + QADocument 
Transformation

Agents

https://blog.langchain.dev/automating-web-research/


Case-study on reliability: Web researcher started an agent, retriever was better Agents

Hosted streamlit app

https://docs.google.com/file/d/1D3PAuT2HLRDnY08pIY9iik-rv7t8E4Nb/preview
https://web-explorer.streamlit.app/


Tooling



Weight updates via fine-tuning Prompt (e.g., via retrieval)

OpenAI, Fine-tuning and hallucinations, Anyscale 

Cramming before a test

Bad for factual recall, good for tasks

Form (e.g., extraction)

Open book exam

Good for factual recall

Facts (e.g., QA)

LangSmith Case study: Fine-tuning for extraction

https://github.com/openai/openai-cookbook/blob/main/examples/Question_answering_using_embeddings.ipynb?ref=blog.langchain.dev
https://www.youtube.com/watch?v=hhiLw5Q_UFg
https://www.anyscale.com/blog/fine-tuning-is-for-form-not-facts?ref=blog.langchain.dev


Streamlit app

LangSmith Case study: Fine-tuning for extraction of knowledge graph triples

https://auto-graph.streamlit.app/?ref=blog.langchain.dev


Blog

LangSmith Case study: Fine-tuning

DatasetApp generations

Train

Test

Data 
Cleaning

LLM

Synthetic
Data Eval

Fine-tune

https://blog.langchain.dev/using-langsmith-to-support-fine-tuning-of-open-source-llms/


CoLab for LLaMA fine-tuning, CoLab for GPT-3.5 fine-tuning

LangSmith evaluation: fine-tuning vs few-shot prompting for triple extraction

https://colab.research.google.com/drive/1tpywvzwOS74YndNXhI8NUaEfPeqOc7ub?usp=sharing#scrollTo=ZsVBNPfBBUKD
https://colab.research.google.com/drive/1YCyDHPSl0d_ULubCVshrP5hLqUCorr7d?usp=sharing


CoLab for LLaMA fine-tuning, CoLab for GPT-3.5 fine-tuning

LLaMA-7b-chat informal answers with hallucinations

https://colab.research.google.com/drive/1tpywvzwOS74YndNXhI8NUaEfPeqOc7ub?usp=sharing#scrollTo=ZsVBNPfBBUKD
https://colab.research.google.com/drive/1YCyDHPSl0d_ULubCVshrP5hLqUCorr7d?usp=sharing


CoLab for LLaMA fine-tuning, CoLab for GPT-3.5 fine-tuning

LLaMA-7b-chat fine-tuning closer to reference

https://colab.research.google.com/drive/1tpywvzwOS74YndNXhI8NUaEfPeqOc7ub?usp=sharing#scrollTo=ZsVBNPfBBUKD
https://colab.research.google.com/drive/1YCyDHPSl0d_ULubCVshrP5hLqUCorr7d?usp=sharing


Case-study lessons

● LangSmith can help address pain points in the fine-tuning workflow.                             

Data collection, evaluation, and inspection of results

● RAG or few-shot prompting should be considered first!                                              

Few-shot prompting GPT-4 performed best

● Fine-tuning small open source models can outperform much larger generalist models. 

Fine-tuned LLaMA2-chat-7B better than GPT-3.5-turbo

Blog

https://twitter.com/rachel_l_woods/status/1692577254914638340?s=20&ref=blog.langchain.dev
https://www.tidepool.so/2023/08/17/why-you-probably-dont-need-to-fine-tune-an-llm/?ref=blog.langchain.dev
https://twitter.com/karpathy/status/1655994367033884672?s=20&ref=blog.langchain.dev
https://blog.langchain.dev/using-langsmith-to-support-fine-tuning-of-open-source-llms/


Questions
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