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SIMPLIFYING DATA 
INGESTION FOR LLMs 
WITH UNSTRUCTURED AND 
DATABRICKS



©2024 Databricks Inc. — All rights reserved 4

Why use unstructured data?
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• Powerpoints

• Webpages

• Videos

• Meeting notes

• Internal documents

• Emails

• Codebases

• Audio

• Images
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Unstructured data is a goldmine
90% of enterprise data is unstructured*

*Source: IDC White Paper, Sponsored by Box Inc., “Untapped Value: What Every Executive Needs to Know About Unstructured Data, ” Doc. US51128223, August 2023
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• Embed unstructured data into a 
vector store

• Retrieve relevant unstructured 
context given a query

• Use unstructured data sources 
to augment LLM generation of 
responses

• Allows LLMs to respond with up 
to date info or context specific 
language
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RAG
unstructured data use case #1
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• Improve retrieval by fine-tuning 
sentence-transformer on internal 
documents

• Training of re-ranker models

• Paraphrase mining

• Text clustering
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Embedding Models
unstructured data use case #2
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• Instruction Fine Tune (IFT) an 
LLM to adapt to your use 
case(s)

• Update language understanding 
of model with new information 
or to a new domain with 
continued pre-training (CPT)

• Train an LLM from scratch on 
custom dataset with pre-
training (PT)
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Training LLMs
unstructured data use case #3
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• Ingest all corporate blog posts 
on your platform

• Prepare training dataset: 
• Inputs: “Given the below blog 

post, generate a blog title. Blog 
post: {content}”

• Output: “{blog title}”

• Instruction fine tune a small 
LLM (e.g. Llama3-8b-instruct)
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IFT Example (Solar Farm Inc.)
generate high-quality blog titles in your corporate style

New Blog Content

Blog Title
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INGESTING 
UNSTRUCTURED 
DATA IS HARD
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• Files in PDF and Docx format

• Thousands of multipage 
documents

• Documents contain tables

• Some PDFs have been scanned 
in, don’t have easily extractable 
text.
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Example Use Case: Document RAG
HR Documents
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PYTHON (pypdf)

Sample Python Code

from pypdf import PdfReader

reader = PdfReader("example.pdf")
number_of_pages = len(reader.pages)
all_text = []
for page in reader.pages:

all_text.append(page.extract_text())

Reading common file types
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PYTHON (python-docx)

from docx import Document
document = Document("example.docx")
all_text = []
for paragraph in Document.paragraphs:

all_text.append(paragraph.text)
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PYTHON (pypdf)

Sample Python Code

from pypdf import PdfReader

reader = PdfReader("example.pdf")
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PYTHON (python-docx)

from docx import Document
document = Document("example.docx")
all_text = []
for paragraph in Document.paragraphs:

all_text.append(paragraph.text)
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•.eml

•.html

•.md

•.msg

•.rst

•.rtf

•.txt

•.png

•.jpg

•.tiff

•.bmp

•.heic

•.csv

•.doc

•.docx

•.epub

•.odt

•.pdf

•.pptx

•.tsv

•.xlsx

Common API for all file types
Supported file types
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PYTHON (unstructured)

Sample unstructured Python Code

from unstructured.partition.pdf import partition_pdf
from unstructured.partition.docx import partition_docx

elements_pdf = partition_pdf(filename="example.pdf")
elements_docx = partition_docx(filename="example.docx")

# the partition function can also detect file type on its own
from unstructured.partition.auto import partition
elements_pdf = partition(filename="example.pdf")
elements_docx = partition(filename="example.docx")

Reading common file types

16
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Deep Dive, Canonical JSON Schema
How does it all come together?
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Deep Dive, Canonical JSON Schema
How does it all come together?
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Deep Dive, Canonical JSON Schema
Elements
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Deep Dive, Canonical JSON Schema
Metadata
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Deep Dive, Canonical JSON Schema
Metadata in action
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Deep Dive, Canonical JSON Schema
Metadata in action
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Connect Route Transform
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Under the hood 1 of 2

• Source

• Destination

• 30+ Today

• BYO

• Fast

• High Res

• Generative

• Third Party APIs

• Canonical Schema

• Elements

• Reading Order

• Metadata

Capabilities to produce RAG-Ready data
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Chunk Embed Synchronize
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Under the hood 2 of 2

• Simple

• Semantic

• Open AI

• AWS Bedrock

• OctoML

• Databricks Embedding 
Endpoint

• BYO

• Write data to store of your 
choice

• Databricks Volumes

• Databricks Delta Tables

• Multiple Vector DBs

Capabilities to produce RAG-Ready data
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Product Offerings
Open Source, Commercial API, Enterprise Platform

Open Source 

Prototype Grade

Commercial 
API

Commercial 
Platform

Perfect for prototyping.
Build your own preprocess ing pipeline to 

transform 25+ document types  (PDF, Word, 
PowerPoint) to JSON.

For enterprises and high-growth 
companies  looking to automatically and 

continuously retrieve, transform, and 
s tage their data for LLMs.

For single -batch, production-grade 
document preprocess ing without 

worrying about any custom code to get 
s tarted.

Production Grade
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WHAT ABOUT 
SCALABILITY?
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• Stateless

• Containerized Version Available

• BYO dependency management 
and scalability

• Can run in CPU only mode

• Stateless

• Horizontally auto scaling Azure 
& AWS Marketplaces

• Horizontally auto-scaling 
Unstructured SaaS offering

• Improved performance on 
tables, OCR and natural reading
order

Unstructured OSS Unstructured API Unstructured Platform
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SCALING UNSTRUCTURED
3 APPROACHES FOR 3 PRODUCTS

• We take care of everything

• Horizontally auto-scaling 
Unstructured SaaS offering

• VPC Option Available

• Kubernetes Underpinned

• Splits large documents into 
multiple pages and scales 
instances as required

Me too!
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PYTHON (pdf ingestion)

distributed document ingestion

@F.udf("string")
def read_pdf_file(path : str) -> str:
# Partition the single pdf file (read as binary)
elements = partition_pdf(file=io.BytesIO(path)) # unstructured’s built in pdf parsing
# Convert all of the returned elements into a json string
return elements_to_json(elements)

proc_files = (
spark
.read
.format("binaryFile")
.option("pathGlobFilter","*.pdf") # Only read the pdf files
.load(f"/Volumes/{CATALOG}/{SCHEMA}/{DOCS_VOLUME}")
.withColumn("elements_json", read_html_file("content"))

)

SCALING W/     OSS ON
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PYTHON (chunking w/ table extraction)

distributed document chunking

@F.udf(ArrayType(StructType([

StructField("content", StringType(), True), StructField("category", StringType(), True),
StructField("char_length", IntegerType(), True), StructField("chunk_num", IntegerType(), True)

])))

def get_chunks(elements_json : str, max_characters : int, new_after_n_chars : int) -> list:
elements = elements_from_json(text=elements_json)
chunks = chunk_elements(elements, max_characters=max_characters, new_after_n_chars=new_after_n_chars)

# Iterate through the chunks, keep HTML if it is a table else just keep the text.
ret = [

{

"content" :  _chunk.text if (_chunk.category != "Table") else _chunk.metadata.text_as_html,
"chunk_num" : i,
"category" : _chunk.category

} for i,_chunk in enumerate(chunks)
]
return ret

proc_files_chunked = (proc_files.withColumn("chunks",get_chunks(F.column("elements_json"), F.lit(1500), F.lit(500))))

SCALING W/     OSS ON 
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PYTHON (pdf ingestion)

one and done  

@F.udf("string")

def distributed_unstructured_partition(bin : bytes, fn : str) -> str:
client = UnstructuredClient(api_key_auth=API_KEY,server_url=API_URL)
_file = shared.Files(content= bin,file_name=fn)

req = shared.PartitionParameters(files=_file, strategy="auto")
try:

resp = client.general.partition(req)

except SDKError as e:
return json.dumps({"error" :  str(e)})

return json.dumps(resp.elements)

files = (
spark

.read

.format("binaryFile")

.option("pathGlobFilter","*.pdf") # Only read the pdf files

.load(f"/Volumes/{CATALOG}/{SCHEMA}/{DOCS_VOLUME}") # Load from databricks volume

.withColumn("partitioned", distributed_unstructured_partition(F.col("content"), F.col("path")))
)

SCALING W/     API ON 

30



©2024 Databricks Inc. — All rights reserved©2024 Databricks Inc. — All rights reserved 31

WHAT’S NEXT?



©2024 Databricks Inc. — All rights reserved 32

End-to-End RAG pipelines
Unstructured Enterprise Platform

Embed

Microsoft One 
Drive

Databricks

MongoDB®

Slack

Google Drive

Salesforce

Elastic Search

Snowflake

Microsoft Azure

Amazon 
Web Services

PostgreSQL

SingleStore

PDF

TAR

HTML

SQL

MS Office

OST

PST

EML

Zip

XLS/CSV

JPEG/PNG

Audio

EPUB

MD

TXT

RST

RTF

TSV

Sync

Third Party 
API’s

High res

Fast

JSON ChunkCache Summarize
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Platform 
Source Connectors
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Platform 
Connectors
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Platform 
Workflows
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Platform 
Jobs
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Check out end-to-end RAG demo 
Databricks dbdemos llm -rag-chatbot

• End-to-end demo of RAG using 
unstructured, Databricks Vector 
Search, and DBRX (in the 
advanced section)

• Ingests Databricks ebooks and 
creates a chatbot interface to 
facilitate asking questions

• Code is re-usable and easily 
imported into your databricks 
workspace

https://notebooks.databricks.com/demos/llm-rag-chatbot/index.html

https://notebooks.databricks.com/demos/llm-rag-chatbot/index.html
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THANK YOU
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