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Data Warehouses




Data Warehouse
Analytics on Big Data
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Compute Engine
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File Format

(Semi-)structured data

Separation of Storage and
Compute

Massively Parallel
Processing



Cloud Data Warehouses

SQL champions
SQL support
Cloud native architecture é:o:g snowflake
Separation of Storage and Compute
Massively Parallel Processing (MPP) @ Bi%?glf i
Support for Modern Data Formats ) | O Synapse Analytics

amazon @
REDSHIFT

databricks



Cloud Data Warehouses
SQL champions

Simplicity of use and administration
Decouples storage and compute
Infinitely scalable

Contains a storage engine that
optimizes data layout

Data stored in proprietary format

Need to land data in cloud storage to
ingest

Expensive ($5S)

Cannot handle unstructured data nor
non-SQL workloads



Data Lakes

Analytics on Big Data

Parquet / Avro

Hadoop-like architecture

Separation of Storage and
Compute

Massively Parallel
Processing



Data Lakes

Analytics on Big Data

y

Location of db1.table1?
APACHE a
Sp Qr K,., [data/tablel

Enumerate files at
storage location
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Data Lakes

Analytics on Big Data

y

Update metadata dbl.tablel
S APACHE aﬁ

l Write new files
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Data Lakes

Analytics on Big Data

Fully open-source storage formats
Modular architecture

Lower cost ($S)

Can process unstructured data

Provides SQL and Python/R/Scala APlIs
for data processing

Complex tuning of computation
engines

Generally less performant than
equivalent data warehouses

Lack of ACID transaction guarantees



The hot format
The new shiny thing
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Data Lakes on Iceberg

Open-source champion

Iceberg catalog
dbl.tablel
Current metadata pointer

Metadata layer

lceberg catalog points to location of a metadata file. MetadsE e
file file
Metadata file contains references to one or more data 50 g
snapshots, current snapshot, partition information and !
schema. fin R
e |
Manifest list is a snapshot of an Iceberg table at a l$ $+_Il
. . . . . . Manifest Manifest Manifest
point in time. Contains references to manifest files. (_ fle L_“'f-\l 1oL

. 7

Manifest files keep track of datafiles and stats (e.g. ' |
partition membership, record counts, max/min, etc.). Da‘aﬁ'95| Dawﬁ*6| [ Dataﬁ'es\

Data layer
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Data Lakes on Ice(berg)
Upright spin

y

Latest metadata of db1.tablel?
APACHE a
Sp Qr K,,, /data/tablel/metadata-5326

l Read metadata file => manifest files => data files
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Data Lakes on Ice(berg)

Triple axel jump

y

Publish new metadata file for db1.tablel
S APACHE aﬁ

l Write new data files, new manifest files, new metadata file
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Vector Stores




Vector databases
New kids on the block

RAG (Retrieval-Augmented Generation)

> Store billions of vectors

- Hybrid storage
o Unique ID
o  Vector (384/512 doubles)
o Metadata (tags, timestamp, ...)

o Raw data (text, image, pdf, ...)

> Fast lookup of similar vectors
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Vector databases
New kids on the block

RAG

Answer



Vector databases
New kids on the block

RAG

——  Search Prompt

Context —)l
LLM

Answer

Better answer

Knowledge Base



Vector databases
New kids on the block

RAG

@ etrieval

——  Search Prompt

context : ‘1’ @ugmented
LLM

Answer

Better answer

Knowledge Base @eneration



Vector databases
New kids on the block

RAG

@ etrieval

- Search
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Vector databases
New kids on the block

RAG

Similarity
Search
— [] Prompt
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Vector database



Vector databases

Random Projection

Rondom Matrix
Generator
n-sized Vector \l/ wm-sized Vector
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Vector databases

Product Quantization

Vector 7
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Vector databases

Locality-sensitive hashing

v3

Bucket 1
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Result vector



@ dataiku

() dataiku

Meet Dataiku

The Universal Al Platform™

Thank You

Do you have any questions?




