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Why DuckDB™
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Q Documentation v Blog GitHub Y 23.8k

DuckCon #6 is going held in m on January 31, 2025.

DuckDB is a fast
in-process|
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DuckDB supports a feature-rich SQL dialect
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complemented with deep integrations into client APIs.

( Installation ¢ ) Documentation

Live demo »>

DuckDB at a glance
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Simple Portable Feature-rich

DuckDB offers a rich SQL dialect. It can read

Power of the Present - Force of the Future

DuckDB is easy to install and deploy. It has
zero external dependencies and runs
in-process in its host application or as a
single binary.

Read more >

DuckDB runs on Linux, macOS, Windows,
and all popular hardware architectures. It
has idiomatic client APIs for major
programming languages.

Read more -»

and write file formats such as CSV, Parquet,
and JSON, to and from the local file system
and remote endpoints such as S3 buckets.

Read more >


https://duckdb.org

RAM based
In-process Database
OLAP Tool

single node

open source
portable

bring the engine to
where the data is

* »classic« Database

* client server

« data storage

* multi user

» vendor specific

* bring the data to the engine

Fal



small footprint

blazingly fast! . ¢}
available on all platforms
iInteresting feature set &

can access online and offline data sources
multiple formats supported

data analysis & ETL ~/



* load and process data
 CSV, Parquet, JSON, Excel
* tolerant parser

« column optimized storage

* modify, filter, aggregate

» extended SQL

« Swiss Army Knife for Data!




» friendly SQL
* shortcuts
 wildcards

* RegEX
 nesting, unnesting, lists, arrays, JSON \\
 CTEs, macros, subqueries

* rich function set for date, time, strings, ...
* lots of extentions (e.g. geo spatial data)




SQL Power ~ 600 Functions

FileMaker Standard SQL DuckDB
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Speed / Performance  1000x ~ 10.000x

FileMaker Standard SQL DuckDB
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RAM-based

hardware optimized
multi-threading

vectorized

streaming

columnar storage format
best-in-class query optimizer
lots of nifty tricks




qow to make use of it ?
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DuckDB

Claris FileMaker
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http://127.0.0.1:3000/query

{"format":"json","query":"SELECT 'hello world';"}
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Input:
SELECT 'hello world';
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Claris FileMaker



result:
[{"'hello world'":"hello world"}]
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low barrier

multi platform

easy to deploy

easy to maintain

can run locally

can run on another machine

REST API mechanism allows
microservice architecture




node.js

g no@de

Claris FileMaker

insert c

from URL DuckDB
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Building a REST API
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Step 1: create a local WebService

—— o~

const express = require(’'express’);
// Init express for API Server

const app = express ();
app.use(express.json());

const PORT = 3000;

app.listen(PORT, () => {
console.log("Server Listening on PORT:", PORT);
3



R EST AP I Step 2: create a DuckDB database

with node.js L
\/

//---- setting up DuckDB ----//
const duckdb = require(’'duckdb’);

// Init in-memory Database
const db = new duckdb.Database(':memory:"');
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R EST AP I Step 3: define POST request handler

with node.js
\ /

//---- POST Request handler ----//

// Query
app.post(’'/query’, (req, res) => {

// extracting parameters from body
const sqlQuery = req.body.query;

// call DuckDB and get result
db.all(sqlQuery, (err, result) => {
if (err) {
return res.status(400).json({ error: err.message });

}

// return result as JSON
res.json(result);

Eangagelj IR
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REST API

with node.js

K] ~/WWW/nodejs/duckdb-rest-apifduck.js ¢

engageU
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/* duck.js v1.5 2024-06-04

/*

/* simple REST API interface for DuckDB
/* © 2024 Marcel Moré

/* http://blog.marcel-more.de

/*
Send POST request

Header: "Content-Type: application/json”
Body : JSON object
{
"format”: "json",
"query": "SELECT 'hello world’;"
}

format: text|json|html|html-css
query : valid query-text for DuckDB

response will be formatted according to 'format’ option:

text: result as raw text
json: result as JSON object
html: result as HTML table

x/
*/
x/
*/
*/

complete node.js script available ...

\ /

duckdb-rest-api

Name

> [0 data
> B2 node_modules

©» package-lock.json
®» package.json

> I7 public

=

=

html-css: HTML table with nice CSS formatting (experimental)

Sample POST request:
URL : http://127.0.0.1:3000/query

body: {"format":"json","query"”:"SELECT 'hello world’';"}

Sample result:
[{""hello world'":"hello world"}]

..*/



Connecting

from FileMaker

Power of the Present - Force of the Future



Step 1: put parameters into JSON

™

# Parameter: Query

Set Variable [ SQuery ; Value: Get ( ScriptParameter ) ]
# get Format from global field

Set Variable [ SFormat ; Value: Lower ( DuckDB API::Format ) ]

# Build complete JSON for REST API call: query, format

Set Variable [ $JSONdata ;
Value: JSONSetElement ( "" ;

;[ "query" ; SQuery ; JSONString ]

;[ "format" ; SFormat ; JSONString ] ) ]
) ]



Step 2: call WebService via CURL

-

# Call node.js WEB API — WebService must be running on local host port 3000

# cURL options: Timeout = 10 Sec

Set Variable [ Scurl; Value: "-m 100 -H \"Content-Type: application/json\""
& " -d @$JSONdata" ]

Set Variable [ Surl ; Value: "http://127.0.0.1:3000/query" ]

Insert from URL [ Select ; With dialog: Off
; Target: SResponse ; SURL ; cURL options: Scurl ]



FileMaker

talks to node.js

Step 3: display result

<> 200

Records

54
Total (Unsorted)

DuckDB API

New Window

Layout: [ DuckDB API v

View As:

=

A [ Edit Layout

Index 37

Query

SELECT 'hello world';

Result [

engage
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"'hello world"'" : "hello world"
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[ NON ) DuckDB API

< > o g.;samt (Unsortiert)

Datensatze

Neues Fenster

Layout: | DuckDB API v | Anzeige: B = B | Seitenansicht

A" [ Layout bearbeiten |

Index 38

Query CREATE OR REPLACE TABLE Results AS SELECT

epoch ( strptime ('1970-01-01 "' || rpad ( Duration, 15,'0' ), '%Y-%m-%d %H:%M:%S,%f' ))as Duration_ms

FROM read_csv('data/Pathfinder_Results.tab’,
delim = '\t',
header = false,
decimal_separator = ', ',
ignore_errors = true,
columns = {
'‘Index': '"INT',

IMadan~!l « ITMTH

Result [

"avg(Delta_Optimized_Percent)" : 0.0726345577402552,
"avg(Delta_PartOptimized_Percent)" : 0.040060901601516,
"sum(Delta_Optimized)" : 2274188.62000004,
"sum(Delta_PartOptimized)" : 1481485.61000002,
"sum(Duration_ms)" : 997.155917000003,

"sum(Len)" : 12509633.259999,

"sum(Len_Optimized)" : 10235444.6399998,
"sum(Len_PartOptimized)" : 11028147.6499996,
"sum(Nodes)" : "470070"




Performance
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&+ ~/WWW/nodejs/duckdb-rest-api/data/Pathfinder_Results.tab ¢
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Query: read CSV + calculate + aggregate

1 CREATE OR REPLACE TABLE Results AS SELECT
2 *,
3 epoch ( strptime ( '1970-01-01 ' || rpad ( Duration, 15,'0" ) , '%Y-%m-%d %H:%M:%S,%f' ) ) as Duration_ms
4 FROM read_csv('data/Pathfinder_Results.tab’,
5 delim = "\t',
6 header = false,
7 decimal_separator = ', ',
8 ignore_errors = true,
9 columns = {
10 "Index': "INT',
11 'Nodes': '"INT',
12 'Len’: 'DOUBLE’,
13 'Len_PartOptimized': 'DOUBLE’,
14 'Delta_PartOptimized': 'DOUBLE’,
15 'Delta_PartOptimized_Percent’': 'DOUBLE’,
16 "Len_Optimized': 'DOUBLE’,
17 'Delta_Optimized': 'DOUBLE’,
18 'Delta_Optimized_Percent': 'DOUBLE’,
19 'Duration’: 'VARCHAR'
20 b;
21
22
23 SELECT
24 SUM( Len ),
25 SUM( Len_PartOptimized ),
26 SUM( Len_Optimized ),
27 SUM( Delta_PartOptimized ),
28 SUM( Delta_Optimized ),
29 AVG( Delta_PartOptimized_Percent ),
30 AVG( Delta_Optimized_Percent ),

e U 31 SUM( Duration_ms ),
ngage 32 SUM( Nodes )
33

FROM Results;
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FileMaker native DuckDB

Aggregation (sec.) 1,3774 0,0014

Factor 084 1

1000 times faster!l! (&)



FileMaker native DuckDB
Aggregation (sec.) 1,3774 0,0014
Export Data as CSV = 0,9217
Import Data from CSV 0,0397 &=
Factor 23 1
Total time (sec.) 1,3774 0,9628
Factor 1,4 1

still faster!



Really complex scenario:

unpacking nested groups of labels
normalizing multiline keys
aggregating on missing relational data
generating data on if-then-else logic

calculation of statistical weights upon
aggregated results of the whole dataset

normalizing the weights upon subsets
of the data in several dimensions

extrapolation of the whole dataset by a
cross product of labels, weights and
several measures

Complex Scenario

FileMaker native DuckDB

12 Tables, 25 TOs 6 CSV Files

86 Helper Fields 1 Query

10 Custom Functions |27 SELECT Statements

56 Scripts
1524 Script-Steps

360 Lines of Code §6

Performance
FileMaker native DuckDB
10 Hours 4 Seconds @,
pure magic!!!


https://blog.marcel-more.de/2024/06/15/filemaker-and-duckdb-whats-special-about-this-liaison/
https://blog.marcel-more.de/2024/06/15/filemaker-and-duckdb-whats-special-about-this-liaison/
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export FileMaker data as CSV and process it with DuckDB
import Excel or CSV data, get results as JSON

building a Pivot table from FileMaker data

read from external data sources in the cloud

mix and process data sources for analytics



ETL & Dashboards
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Claris FileMaker

master data & transactions
only needed columns!

fast enough export (mins)
repeat daily

o

DuckDB

prepare for analysis
normalize

extend

mix

= evidence

(® Observable

& Looker

push to analytics app
local or cloud
lot of options!
display in Webviewer
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21 4.255 [ 90.310
‘ < > Found (Unsorted)
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Records New Window
FileMaker solution . [ Demo v | ViewAs: EH [ Preview | A [ Edit Layout |
FILEMAKER SOLUTION PRODUCTS
" Mainmenu % / List %/ Search View
Basics Inventory Logistics Prices Purchase Catalog Attributes Notes History
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R
@ Customer @ Workshop Wholesale —_Interactive filter
15 R ‘
WebViewer
. 2024-06-24 | MouseOver
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a ® Customer 12 I _
° Realtime chart
display
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Popover button - 1] Dashboard
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* just what | learned about DuckDB
within a few days....

nice tool for data crunching / analytics
goes beyond regular SQL databases
easy to install

relatively easy to make practical use of

...and to show you some benefits if you want to dive deeper



* this session is meant to open a door
» node.|s for REST API as a template
* FileMaker demo for own experiments

e available for (())

* have fun!

DuckDB
APl.fmp12


https://blog.marcel-more.de/2024/07/11/building-a-rest-api-for-duckdb/
https://blog.marcel-more.de/2024/07/11/building-a-rest-api-for-duckdb/

one more thing...
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DuckDB Web Shell
Database: v1.0.0
Package: @duckdb/duckdb-wasm@1.28.1-dev212.0

Connected to a local transient in-memory database.
Enter .help for usage hints.

It even runs

in the Browser!!! |
a3
WebAssembly e

https://shell.duckdb.org/

duckdb> ||



https://shell.duckdb.org/
https://shell.duckdb.org/
https://duckdb.org/2021/10/29/duckdb-wasm.html

further reading
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References: DuckDB

* https://duckdb.org/

* https://duckdb.org/docs/

* https://duckdb.org/news/

» https://qithub.com/duckdb/duckdb

* https://www.manning.com/books/duckdb-in-action
 https://www.oreilly.com/library/view/duckdb-up-and/9781098159689/
* hitps://github.com/davidgasquez/awesome-duckdb
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https://duckdb.org/
https://duckdb.org/docs/
https://duckdb.org/news/
https://github.com/duckdb/duckdb
https://www.manning.com/books/duckdb-in-action
https://www.oreilly.com/library/view/duckdb-up-and/9781098159689/
https://github.com/davidgasquez/awesome-duckdb

References: DuckDB (explanations)

* Implementing Hardware-Friendly Databases
with DuckDB co-creator, Hannes Muhleisen
https://youtu.be/pZVIFvdKmL c?&t=135

« Software Engineering Daily: DuckDB with Hannes Muhleisen
https://softwareengineeringdaily.com/2024/08/08/duckdb-with-hannes-muhleisen/

e DuckCon #5: DuckDB — Overview and latest developments
https.//youtu.be/xX6gnP2H5wk

 Data Talks on the Rocks 5 - Hannes Muhleisen, DuckDB
https://youtu.be/a-RmhY5RPVg
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https://youtu.be/pZV9FvdKmLc?&t=135
https://softwareengineeringdaily.com/2024/08/08/duckdb-with-hannes-muhleisen/
https://youtu.be/xX6qnP2H5wk
https://youtu.be/a-RmhY5RPVg

References: Dashboards

» https://levidence.dev/ O < ‘open sourceduckdb included

* hitps://observablehq.com/

* https://idl.uw.edu/mosaic/

o https://www.rilldata.com/

* https://streamlit.io/

* https://lookerstudio.google.com/

* https://www.claris.com/studio/

» https://evidence.dev/blog/business-intelligence-tools
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https://evidence.dev/
https://observablehq.com/
https://idl.uw.edu/mosaic/
https://www.rilldata.com/
https://streamlit.io/
https://lookerstudio.google.com/
https://www.claris.com/studio/
https://evidence.dev/blog/business-intelligence-tools

References: node.js

* https://nodejs.org/en/download/prebuilt-installer
* https://hashstudioz.com/blog/install-nodejs-npm-on-window-and-mac/

* https://blog.postman.com/how-to-create-a-rest-api-with-node-js-and-
express/

https://duckdb.org/docs/api/nodejs/overview.html
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https://nodejs.org/en/download/prebuilt-installer
https://hashstudioz.com/blog/install-nodejs-npm-on-window-and-mac/
https://blog.postman.com/how-to-create-a-rest-api-with-node-js-and-express/
https://blog.postman.com/how-to-create-a-rest-api-with-node-js-and-express/
https://duckdb.org/docs/api/nodejs/overview.html

Power of the Present - Force of the Future






