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W& LangChain

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



W& LangChain Platform (LangSmith) and Library (LangChain)

Use-cases RAG Chatbots Summarize Extraction SQL Agents
(Applications)
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LangSmith Blog



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

W& LangChain

Central concepts



W& LangChain Two ways pre-trained LLMs learn

Weight updates via fine-tuning Prompt (e.g., via retrieval)
Cramming before a test Open book exam
Bad for factual recall, good for tasks Good for factual recall

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

OpenAl, Fine-tuning and hallucinations, Anyscale



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

W& LangChain

Search engines
(Retrieval only)

Google
[

Retrieval Augmented Generation

)

N

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

LLM
(Memory only)

@OpenAI



W& LangChain

Building Blocks



W& LangChain
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Proprietary

Document Loaders: > 140 Integrations
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https://integrations.langchain.com/

‘W& LangChain Text splitters e

Transformers

Playground


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

W& LangChain

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

Document
Loaders

Code:

Def foo(...):

for section in sections:

sect = section.find("head")

Markdown:

# Introduction
Notion templates are effective . . .

PDF:

Abstract
The dominant sequence
transduction models . . .

Document
Transformers

Embeddings +
Storage

for section in sections:

sect = section.find("head")

Notion templates are effective . . .

e

The dominant sequence . ..

e

Transformers

Def foo

Introduction

Abstract

Context-aware splitting, Doctran



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

W& LangChain

> 40 vectorstore integrations, > 30 embeddings

Document Loaders
(> 140 Integrations)

P
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Embeddings
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W& LangChain

Hosted or Private vectorstore + embeddings

Hosted

Embeddings @ OpenAI

Private (on device)

ML

Ol

Vector Storage
Milvus

Chroma

Embeddings +

Storage

GPT4All embeddings



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

W LangChain > 60 LLM integrations

Document Loaders
(> 140 Integrations)
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W& LangChain LLM landscape LLM

OpenAl 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

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

Benchmark (shots) GPT-3.5 GPT4 PaLM PalM-2-L Lramaz2
IMMLU (5-shot) 70.0 86.4 693 78.3 68.9 | Math
TriviaQA (1-shot) - - 81.4 86.1 85.0

Natural Questions (1-shot) - - 29.3 37.5 33.0

GSMBS8K (8-shot) 57.1 92.0 56.5 80.7 56.8 | Language
HumanEval (0-shot) 48.1 67.0 26.2 29.9 |Code

BIG-Bench Hard (3-shot) - - 52.3 65.7 512



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

&& LangChain

Fine Tune
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Open Source LLMs
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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

W& LangChain OSS models can run on device (private)

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

Ollama, Llama.cpp



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

W& LangChain

Integrations Hub

W& LangChain

[ 421 mlegrations} 4+ Request an integration

Document Loaders (140]  Vector Stores Embedding Models (33) ~ Chat Models(8)  LLMs Callbacks (24)  Tools (87)  Toolkits (16] ~ Message Histories (12)
& Search Popularity v
ElasticVectorSearch Qdrant ‘ SupabaseVectorStore ﬁ Milvus ®

Wrapper around Elasticsearch as a vector databas..

Wrapper around Qdrant vector database. To use...

VectorStore for a Supabase postgres database...

Initialize wrapper around the milvus vector..

Docs © Github ® 130 Docs © Github ®Mm Docs © Github @ 95 Docs © Github @ 94
p— " - o
Zilliz * OpenSearchVectorSearch \} Pinecone {*} Weaviate -

Initialize wrapper around the Zilliz vector database...

Docs © Github @ 83

Wrapper around OpenSearch as a vector databas...

Docs © Github ®75

Wrapper around Pinecone vector database. To us...

Docs © Github ® 73

Wrapper around Weaviate vector database. To us...

J Docs ©) Github @ 59

LanceDB P

Wrapper around LanceDB vector database. To use...

Redis &

Wrapper around Redis vector database. To use, yo...

Marqo .

Wrapper around Marqo database. Margo indexes...

Deeplake

Wrapper around Deep Lake, a data lake for deep..

Docs © Github ® 49 Docs © Github @ 45 Docs © Github @ 36 Docs © Github @ 35
AwaDB Cassandra = DocArrayHnswSearch DocArraylnMemorySearch

Interface implemented by AwaDB vector stores.

Docs © Github ® 33

Wrapper around Cassandra embeddings platform...

Docs ) Github » 30

Wrapper around HnswLib storage. To use it, you...

(J Docs ©) Github » 26

Wrapper around in-memory storage for exact...

Docs © Github w24

Inteqgrations hub



https://integrations.langchain.com/

W& LangChain

Use Cases



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

Document Loading Splitting Storage Retrieval Output

A N (Y () ( N ™\

URLs

Relevant

- oocumens [ | s ]| | 2 N o

]
Bt
o
3
=
=

o
>
2
5

Database Query

\ ) / Cuestion ) \ /

Use case documentation



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

W& LangChain Pick desired level of abstraction

Abstraction / Simplicity

M) N

|:> VectorstoreIndexCreator |:> Answer
~——/ )
Y ) ( \ )

|:> |:> |:> RetrievalQA I:> Answer
~——/ \ y . J \. J
) —\ [ N\ ~

Relevant

:> |:> |:> |:> Load QA chain |:> Answer

— \_ J L _J \_ _J

Use case documentation



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

W& LangChain LangSmith trace for RetrievalQA chain

Trdce = ChatOpenAI &, Share * RateRun  + AddtoDataset (®) Open in Playground
Run Feedback Metadat
. (Chain RetrievalQA peclect Metadeta Prompt 9
©583s ©578 K START TIME
SYSTEM Jumptonext [0 Copy 07/14/2023, 10:25:35 PM
% Retriever Retriever 1, Use the following pieces of context to answer the users question. END TIME
©015s 0 2 | If you don't know the answer, just say that you don't know, don't try to make up an answer. 07/14/2023, 10:25:41 PM
. cmeemeeee -
}” set into a train and a validation split. So, in particular, we're going to take the first 90% of the data set and consider that to be the \‘\ STATUS
@ Chain StuffDocumentsChain ’ training data for the transformer. And we're going to withhold the last 10% at the end of it to be the validation data. And this will help us Al @ Success
@567: (@578 understand to what extent our model is overfitting. So, we're going to basically hide and keep the validation data on the side, because we don't \
want just a perfect memorization of this exact Shakespeare. We want a I TOTAL TOKENS
1
) 5 ) ) ) ) _ | 578 tokens
® | Chain LLMChain 6 Now, the batch size here is how many independent sequences we are processing every forward-backward pass of the transformer. The block size, as I |
G567 (o678 explained, is the maximum context length to make those predictions. So, let's say batch size 4, block size 8, and then here's how we get batch ! LATENGY
for any arbitrary split. If the split is a training split, then we're going to look at train data, otherwise at val data. That gives us the data : e
1

~

~«— Retrieved docs

8 | each other, and so on. So, let me basically just generalize this and introduce a batch dimension. Here's a chunk of code. Let me just run it, and
then I'm going to explain what it does. So, here, because we're going to start sampling random locations in the data sets to pull chunks from, I
am setting the seed in the random number generator so that the numbers I see here are going to be the same numbers you see later if you try to
reproduce this. Now, the batch size here is how many independent

LLM ChatOpenAl <

©567s (o578

10 | when I call the set constructor on it, I'm just going to get the set of all the characters that occur in this text. And then I call list on that
to create a list of those characters instead of just a set so that I have an ordering, an arbitrary ordering. And then I sort that. So,
\ basically, we get just all the characters that occur in the entire dataset and they're sorted. Now, the number of them is going to be our
N vocabulary size. These are the possible elements of our sequences. And we see ’

1
I
1
1
1
1
1
1
1
] array. And then, when I generate random positions to grab a chunk
1
1
1
1
1
1
1
1
1
1
|

HUMAN ) Copy

< Question

1 | What is the purpose of using a validation set?

# Response D copy

1  The purpose of using a validation set is to understand to what extent the model is overfitting. It is withheld from the training data and kept
aside to test the model's performance on unseen data. This helps ensure that the model is not just memorizing the training data but is able to
generalize and make accurate predictions on new, unseen data.

LangSmith trace


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

W& LangChain Chat: Persist conversation history

Retrieval (Optional)

_____________________________

Question > Prompt Answer

Use case documentation



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

W& LangChain LangSmith trace for LLMChain w/ chat model + memory

Trace E ChatOpenAI

Chain  LLMChain Run Feedback Metadata PrompT
©105s o113
SYSTEM \
ChatOpenAl 1  You are a nice chatbot having a conversation with a human.

®104s =113

HUMAN

Al

1  Hello! How can I assist you today?

> Chat history

HUMAN

1 Translate this sentence from English to French: I love programming.

1  Sure! The translation of "I love programming" from English to French is "J'adore programmer."

HUMAN

1 Now translate the sentence to German.

M Response

1 Certainly! The translation of "I love programming" from English to German is "Ich liebe das Programmieren."

LangSmith trace, also works with retrieval



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

W& LangChain Summarization: Summarize a corpus of text

from input list

Final
Stuff document in context window Summary
Fits in LLM A N
context window !
: Prompt
| Extract final summary - LLM
|
1

Document Loader

Unstructured Structured

o0 :fxi\élm Ea Sample from clusters
D v@ N L.
— Embed-and-cluster .
____________________ Summarize each cluster
! L
4 | 0L | CTITITITTITIITIIIILIIIIIIIINY
| © | i :
1

. 0%0 | 11 [ Eromet . | Cluster
! O 1 L Summarize themes in - > LLM 1 Summaries
: O 1 [ the group of docs |
1 O ! Mt 1
1 6 : e 1

Does not fit in LLM
context window

Summarize chunks (map) SU::T"':;r

o ccc—comooooco—oooosoooomoo oy Distill info summary (reduce) Y
L Y - TTTTTTETTTETETTE TSSO I N
[ \ ] \
[ | 1 1 1
\_ [ : Prompt : : Prompt :
: : | Summarize themes in - LLM \ Summary | Extract final summary - LLM \
[ the group of docs : : from input list :

A 1

'\\! U \ U
~ 4 A 7

Use case documentation



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

W& LangChain

User Questions
(Thousands)

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

Summarized themes from LangChain questions using different methods and LLMs

OpenAl Anthropic OpenAl
Approach Map-Reduce Map-Reduce Clustering
Model GPT3.5-16k, GPT4 Claude-2 GPT4
Langchain Usage and Implementation 55% 55% 48%
RAG QA / Chat N/A N/A 28%
Prompt Engineering and Customization 10% 15% 7%
Tools and Agents 15% 15% 7%
Vector Stores N/A 8% 5%
Document Loaders N/A 8% N/A
Integration with External Tools and Services |10% N/A N/A
Language Models and Embeddings 10% N/A 5%

Blog Post


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

W& LangChain

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.

Schema (tell LLM schema we want)

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

Function (tell the LLM function)

"name": "information_extraction”,

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

"parameters”; {schema}

Extraction: Getting structured output from LLMs

{'name”: 'Alex’, 'height": 5, 'hair_color".

LLM 'blonde'}

Function call

X\

{'name”: 'Claudid’, 'height": 6,
'hair_color": 'brunette'}

Use case documentation



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

W& LangChain LangSmith trace for LLMChain w/ function call + output parsing

Trace = ChatOpenAl &, Share

Chain LLMChain Run Feedback Metadata

®228s o229

Prompt

ChatOpenAl Extract and save the relevant entities mentionedin the following passage together with their properties.

®228s ©229
Only extract the properties mentioned in the 'information_extraction' function.

] v Passage:

1

2

3

4

5 If a property is not present and is not required in the function parameters, do not include it in the output.

6

7

8 | Alex is 5 feet tall. Claudia is 1 feet taller Alex and jumps higher than him. Claudia is a brunette and Alex is blonde.
9

i Response
1 function_call:
2 name: information_extraction
3 arguments: |-
4 f
5 "info": [ N
6 {
7 "name": "Alex",
8 "height": 5,
9 "hair_color": "blonde"
10 S o
7 4 >~ Output from function call —— JSON parser
12 "name": "Claudia",
13 "height": 6,
14 "hair_color": "brunette"
15 f
16 1 _J
17 }
YAML $

LangSmith Trace



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

W& LangChain Text-to-SQL

Query

FISELECT *
FROM dbo.Users u
WHERE Location = N'Boise, ID'
ORDER BY DisplayName;

Question Answer

o VAW

Optional: SQL Agent

Use Case Documentation



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

W& LangChain

Trace

@ Chain RunnableSequence

© 084s © 2345
©  Chain RunnableMap
©009 o0

= Chain RunnableLambda

©000s =0

@ Chain RunnableLambda

©000s (S0

Chain  RunnableLambda

o]

©000s ©0

% Prompt PromptTemplate

©000s ©0

ChatOpenAl
®075s © 2,345
@ Parser StrOutputParser

©000s ©0

% Chain RunnableLambda

©000s ©0

LangSmith trace for text-to-sql

= ChatOpenAl

Run Feedback Metadata
HUMAN Prompt
5 Pay attention to use date('now') function to get the current date, if the question involves "today".
6
7 | Use the following format:
8
9, Question: Question here
10 SQLQuery: SQL Query to run
ag SQLResult: Result of the SQLQuery
12 | Answer: Final answer here
13
14 | Only use the following tables:
15
16 , CREATE TABLE "Album" ( 2
17 "AlbumId" INTEGER NOT NULL,
18 "Title" NVARCHAR(160) NOT NULL,
19 "ArtistId" INTEGER NOT NULL,
20 PRIMARY KEY ("AlbumId"),
21 FOREIGN KEY("ArtistId") REFERENCES "Artist" ("ArtistId") . .
2 ) . CREATE TABLE description for each table and
23 Q
el A and three example rows in a SELECT statement
25 3 rows from Album table:
26 | AlbumId Title ArtistId
27 1 For Those About To Rock We Salute You 1
28 | 2 Balls to the wall 2
29 | 3 Restless and Wild 2
30 | %/ ~
31
Al Response
1 | SELECT COUNT(*) FROM Employeg|

LangSmith trace, Paper



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

&.(9 LangChain

Access to memory

Yes

No

Chat Chains
ConversationalRetrievalChain AJm
Basic LLM API / FuAr;fC'r,:zl? Chains
No Yes

Access to tools



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

W& LangChain Large agent ecosystem (will focus on ReAct as one example)

Short-term Long-term
(Buffers) (> 40 vectorstores)

(>_60 integrations)

R S . Action
TOOlS I‘ : i .. (Repeated many times)
(> 60 fools + toolkits) | : :
. Memory oo T |
\: o J E i Agents < Simulation
I,I i | i (>_15 agent types)!
I.i pandas : ST T T T T T T ~ Vo i _____ N i :
Lo ‘. .' B |
M > i Tools 54_ Agent _>i Plan i < - Autonomous 'él%' ﬁ
@le : ! i LLMs

¥
>
0
=,
o
>


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/

W& LangChain

v

w o

% g Say-Can ReAct
L

g

c

2

=

o

>

S

@

n

o

o

c

.g_ 2| Standard Prompting Chain-of-thought*
(8]

<

No Yes

Multi-Step Reasoning
*Condition LLM to show its work


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

W& LangChain LangSmith trace for SQL ReAct agent

Trace = LLMChain

Run Feedback Metadata

% Chain AgentExecutor

© 4,707 ( START TIME
INPUT Prompt D Copy  08/07/2023, 05:39:24 PM
@ Chain LLMChain 1 | stop: END TIME
© 1025 © 650 2 = 08/07/2023, 05:39:26 PM
3
4 Observation: STATUS
OpenAl 5 I= @ Success
®102s © 650 6
7 Observation: TOTAL TOKENS
8 input: List the total sales per country. Which country's customers spent the most? 717 tokens
# Tool sql_db_list_tables 9 agent_scratchpad: |- .
SR (o0 10 Action: sql_db_list_tables «——— TOOI / action Ly
11 Action Input: ©1.29s
12 Observation: Album, Artist, Customer, Employee, Genre, Invoice, InvoicelLine, MediaType, Playlist, H
=/ (Chain| LLMChain < PlaylistTrack, Track . Observation
©129s o717 13 Thought : Chain
Uses tool at vam ¢
OpenAl
neXT STep ©129s o717
OUTPUT Response ) Copy
| #  Tool sql_db_schema 1 text: |[2-
T (oo 2 ema of the Invoice and Customer tables. . .
3 <—— (Chain-of-thought) reasoning
4 Customer
® | Chain LLMChain
®186s | © 1600 \ HAMESC

OpenAl

®©1.86s | © 1600

# Tool sqgl_db_query
®001s o0

= Chain LLMChain LanquIth trace

©137s| © 1740



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

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

Document

Transformation Document Retrieval + QA

Document Loader

Vector Retrieved
Storage Chunks

=T e

Research

! Answer
Question

®

Blog Post


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

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

Hosted streamlit app



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

W& LangChain

Tooling



W LangChain LangSmith Case study: Fine-tuning for extraction

Weight updates via fine-tuning

Cramming before a test

Bad for factual recall, good for tasks

Form (e.g., extraction)

Prompt (e.g., via retrieval)
Open book exam
Good for factual recall

Facts (e.g., QA)

OpenAl, Fine-tuning and hallucinations, Anyscale



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

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

W& Text-to-graph playground

This playground explores the use of OpenAl functions and LangChain to build knowledge graphs
from user-input text. It breaks down the user input text into knowledge graph triples of subject
(primary entities or concepts in a sentence), predicate (actions or relationships that connect subjects
to objects), and object (entities or concepts that interact with or are acted upon by the subjects).

Enter your text (<2000 characters):

We created a guide for fine-tuning open source LLMs using a single GPU in CoLab, HuggingFace, and
LangSmith for dataset management / evaluation. As a test case, we fine-tuned LLaMA2-7b-chat for
an extraction task (knowledge graph triple extraction) using training data exported from LangSmith
and also evaluated the results using LangSmith. CoLab guide is here.

Submit
subject predicate object
guide created for fine-tuning open source LLMs
guide using asingle GPU
guide in Colab
guide in HuggingFace
guide in LangSmith
guide for dataset management / evaluation
test case fine-tuned LLaMA2-7b-chat
test case using training data exported from LangSmith
test case also evaluated  using LangSmith
Colab guide s here

Feedback:

Streamlit app



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

W LangChain LangSmith Case study: Fine-tuning
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https://blog.langchain.dev/using-langsmith-to-support-fine-tuning-of-open-source-llms/

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

® ©® Y c012f3ad0dobai3caasabeby X +

<« C @& smith.langchain.com/projects/p/77088c6a-1a78-4db7-9f34- 808aaf d B'field"%3A"latency"%2C"sort"%3A"desc"%7D%5.. @ ( % ® 0O 0

X & e012f3ad0d9b413caa54b6b7f33197b8-RunnableSequence

-
o TOTAL RUNS TOTAL TOKENS LATENCY FEEDBACK
g 10 29,994 Ps0: 327365 Po9: 367008 EVALUATETRIPLETS ;049
Traces All Runs
Q  and(eq(feedback_key, "EvaluateTriplets"), lt(feedback_score, 0.25)) X #° I Columns V Filters
Experiment Metric FullToxt Search
Run Type Output Latency | Feedback Reference Example Status
Searct Q
> Chain [{7s" "she", "object”: "There .. @ 352395 EVALUATETRIPLETS :016 > (3 #3lee @ Carb-IE-test )
Few-shot GPT-4 59% Fesdback
> Chain ome of the water mol. @ 347615 EVALUATETRIPLETS :0.10 - (3 #8b8e @ Carb-IE-test ] -
EvaluateTriplets 100
> Chain 145" "Lotus’, "object’: "more...  © 34743 EVALUATETRIPLETS :020 > [ #aaf4 @ Carb-IE-test © EvaluateTriplets==0 1
i )
Fine-tuned GPT-3.5-turbo 56% EipiuatiTibla )
> Chain [{"s": "Dangaioh's characters... @ 345205 EVALUATETRIPLETS :020 - [ #d242 @ Carb-IE-test Q
Feedback Source
2 > Chain [{"s" "these rebellions”, "obj...  © 344815 EVALUATETRIPLETS :0.20 > (3 #5453 @ Carb-IE-test 9
Fine-tuned LLaMA2-7b-chat 49% Modet
> Chain [{"s" "This", "object": "its ow.. © 340118 EVALUATETRIPLETS :020 - ([ #aScl @ Carb-IE-test (]
Name
FeW-ShOt G PT_ 3 5'tu rbO 40% > Chain [{"s": "the taxpayer”, "object..  © 219925 EVALUATETRIPLETS :0.20 - = (3 #847a @ Carb-IE-test o P — .
> Chain [{"s": "King", "object": "the c... @ 311755 EVALUATETRIPLETS :020 > [ #a790 @ Carb-lE-test o Run Typs
100
LL MA2 7b h t 380/ > (Chain [{"s": "New York bonds", "obj..  ©® 311295 EVALUATETRIPLETS :020 - = (3 #663e @ Carb-IE-test o Chain
a -/D-Cha (]
@ Status
> Chain <table border="1" style="bord... ~© 290775 EVALUATETRIPLETS :0.20 - @ #6b82 @ Carb-|E-test 9
Success 100

e > Show10 C Siiher

Latency >=10s

Colab for LLaMA fine-tuning, ColLab for GPT-3.5 fine-tuning


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

W& LangChain LLaMA-7b-chat informal answers with hallucinations

INPUT D) Copy
1 sentence: By this point , Simpson had returned to his mansion in Brentwood and had surrendered to police .

YAML ¢

OUTPUT ) Copy

output: |-
Sure! Here are the knowledge graph triples that can be derived from the given sentence:

1

2

3

4 * s: Homer Simpson

5 * object: police

6 * relation: surrendered
7

8

In this sentence, Homer Simpson is the subject (s), and the object (police) is the entity he is related to (surrendered).

REFERENCE OUTPUT ) Copy

it clusters:

2 s: Simpson

3 object: his mansion and had surrendered to police
4 relation: had returned to

5} s: Simpson

6 object: his mansion

i relation: had returned to

8

9

s: Simpson

object: the police
10 relation: had surrendered to
YAML 2

Colab for LLaMA fine-tuning, ColLab for GPT-3.5 fine-tuning



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

W& LangChain

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

INPUT 0 Copy
1 sentence: Warner is part of Warner Communications Inc. , which is in the process of being acquired by Time Warner Inc
YAML
ouTPUT 0 Copy
1 output: |-
2 [
3 {
4 "s": "Warner",
5 "object": "Warner Communications Inc.",
6 "relation": "is part of"
7 i)
8 {
9 "s": "Warner Communications Inc.",
10 "object": "Time Warner Inc.",
11 "relation”: "is in the process of being acquired by"
12 }
13 J
14 [/INST]</s>
15 [/INST]
16 [
17 {
18 "s": "Warner",
19 "object": "Warner Communications Inc.",
20 "relation”: "is part of"
21 i
22 {
23 "s": "Warner Communications
YAML 3
REFERENCE OUTPUT D) Copy
1  clusters:
2 s: Warner
3 object: Warner Communications Inc.
4 relation: is part of
5 s: Warner Communications Inc.
6 object: Time Warner Inc
7 relation: is in the process of being acquired by
YAML §

Colab for LLaMA fine-tuning, ColLab for GPT-3.5 fine-tuning



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

‘W& LangChain Case-study lessons

e LangSmith can help address pain points in the fine-tuning workflow.
Data collection, evaluation, and inspection of results
e RAG or few-shot prompting should be considered first!
Few-shot prompting GPT-4 performed best
e Fine-tuning small open source models can outperform much larger generalist models.

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


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/

W& LangChain

Questions



Upcoming Events

¢ zilliz

WEBINAR

Build hallucination-free semantic
search applications with OriginTrail

¢ zilliz

WEBINAR
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Yujian Tang
Developer Advocate, Zilliz

Branimir Rakic
Founder and CTO, Trace Labs

September 21, 2023 | 9:00 AM PT
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zilliz.com/event



