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What is DuckDB?

Lightweight in-process SQL Analytics Engine 



DuckDB is a new category of database

In-Process

Client-Server

Transactional Analytical
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And it’s very popular



And it’s very popular



Swiss army-knife for data



World’s best CSV parser

● An absurd amount of the world runs on CSV files
● An absurd amount of the world has broken / 

wonky CSV files
● An absurd amount of data engineering time is 

spent dealing with CSV file peculiarities
● Wouldnʼt it be nice if they just … worked?



pip install duckdb

install.packages('duckdb')

DuckDB runs anywhere

ODBC, ADBC, & ~10 more 
languages!

org.duckdb:duckdb_jdbc

npm install duckdb

cargo add duckdb

Web browsers (WebAssembly)

curl https://install.duckdb.org | sh



Input and output formats

JSON

Parquet

CSV

.duckdbIceberg



Data sources and destinations

s3://

gcs://

PostgreSQL

SQLite

http(s)://

MySQL

.duckdb
azure://



But is it fast???



YES!



YES!



What can Postgres learn?



What can Postgres learn?

1. Ease of use

2. Performance

3. Extensibility



Ease of use



Demo time

$ duckdb -ui



Generic types

1. MAP(TEXT, INT)

2. UNION(i INT, f FLOAT)

3. STRUCT(t TEXT, i INTEGER)

4. Sensible arrays: TEXT[2][6] and TEXT[][]



Performance



Postgres storage format

Row-based (tuples)

Optimized for:
* low memory footprint
* transactional workloads



DuckDB storage format

Source: https://duckdb.org/2022/10/28/lightweight-compression.html

https://duckdb.org/2022/10/28/lightweight-compression.html


… with lightweight compression



Constant vectors

Source: https://duckdb.org/2022/10/28/lightweight-compression.html

https://duckdb.org/2022/10/28/lightweight-compression.html


Run-Length Encoding (RLE)

Source: https://duckdb.org/2022/10/28/lightweight-compression.html

https://duckdb.org/2022/10/28/lightweight-compression.html


Dictionary Encoding

Source: https://duckdb.org/2022/10/28/lightweight-compression.html

https://duckdb.org/2022/10/28/lightweight-compression.html


Fast Static Symbol Table

Source: https://duckdb.org/2022/10/28/lightweight-compression.html

https://duckdb.org/2022/10/28/lightweight-compression.html


How about execution?



Morsel-Driven Parallelism

Source: https://db.in.tum.de/~leis/papers/morsels.pdf

https://db.in.tum.de/~leis/papers/morsels.pdf


Morsel-Driven Parallelism



Execution on compressed data

Flat Constant SequenceDictionary

Source: https://duckdb.org/docs/stable/internals/vector

https://duckdb.org/docs/stable/internals/vector


Factorized joins



Extensibility



Built-in package manager

INSTALL spatial



FDWs on steroids

ATTACH 'host=my-postgres.com' AS postgres TYPE postgres);

FROM postgres.myschema.users WHERE age > 21;



Custom filesystems

FROM 's3//my-bucket/myfile.parquet';

FROM iceberg_scan('az://metadata/v1.metadata.json');



Runtime added native functions

CREATE FUNCTION my_native_extension_func()
RETURNS void
LANGUAGE C AS 'MODULE_PATHNAME';
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There’s more!

● duckdb.org/news

● github.com/duckdb/duckdb

● github.com/duckdb/pg_duckdb

● MIT licensed

Questions?

https://duckdb.org/news
http://github.com/duckdb/duckdb
http://github.com/duckdb/pg_duckdb

