
MARIS-IHM Breakout session: 
Beacon high-performance data lake
1. Data lake using Beacon - introduction (Peter) 5’
2. IHM Proof of Concept Beacon application (Pim) 5’
3. Beacon demo’s (Tjerk) 10’

a. Studio demo 
b. Jupyter notebook application

4. Discussion 20’

Peter Thijsse (MARIS)
Pim van Avesaath (IHM)
Tjerk Krijger (MARIS)
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Data lake using Beacon - Introduction

A HIGH-PERFORMANCE DATA LAKE AND PROCESSING PLATFORM DESIGNED FOR ACCESS 
AND SUB-SETTING LARGE QUANTITIES OF CLIMATE DATA

Peter Thijsse (MARIS)

07-11-2025



Origin of Beacon
Challenge:
◼ Large collections of observation data (e.g. SeaDataNet CDI) can contain millions of files.
◼ Access to files (datasets) is possible, but data sub-setting proves to be difficult.
◼ How to optimize the systems for Machine2Machine access to subsets, enabling easy 

access to Jupyter Notebooks and other applications.

◼ How to go from files to serving applications as an actual “Data lake”?

Example:
◼ Request: Give me all the temperature data in the North Sea, from 2000-2010, in 

degrees Celsius, at a depth of 0-5 m.
◼ Response: One NetCDF file containing exactly this data, which is then on the fly, directly 

usable in a Jupyter notebook and for HPC.

The goal of Beacon is to provide an easy-to-use, fast, reliable, and scalable solution for 
storing, processing, and retrieving large amounts of climate data.

Beacon has been part of various EU projects such as PHIDIAS HPC, FAIR-EASE & 
EOSC-Future and is currently part of Blue-Cloud 2026 and national initiatives (a.o. IHM).

SeaDataNet CDI
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https://www.phidias-hpc.eu/
https://fairease.eu/
https://eosc-future.maris.nl/
https://blue-cloud.org/blue-cloud-2026


Beacon – DATA LAKE SOLUTION

◼ Beacon (open-source) provides users with fast and easy access to multidisciplinary 
data originating from large collections, on the fly, with high performance, and is able 
to extract specific data based on the user’s request. 

◼ It returns one single harmonized file as output, regardless of whether the input 
contains different data types.

◼ Allows for:
◼ Provider: To set-up their own Beacon ‘instance’ to enhance the access to their 

data;
◼ User: To use one or more existing Beacon instances from for example well-known 

data infrastructures such as Euro-Argo, SeaDataNet or the World Ocean Database 
for fast and easy access to harmonized data subsets.

◼ Beacon fast and easy to deploy: Allows to set-up individual data lakes for any type of 
large data collection in a very timely and simple manner (less than 1/2 day for 10 
million+ datasets). 

◼ Support harmonised access: Parameter mappings/grouping, unit conversion, from 
different data collections, on the fly.

◼ High performance: Gives really fast results on large collections (i.e. 20 seconds 
request time for source set containing 100 million rows of data).

◼ Developments started from the perspective of the marine domain 🡪 Applied to 
well-know marine data infrastructures 🡪 But proven to work in other domains too.

SeaDataNet CDI
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• Open-Source High Performance ARCO Data Lake
• Written in Rust + C
• Runs on any platform using Docker
• Consists of:

• Rest API
• Core Libraries (heavy lifting)
• Data Harmonization Libraries (single output file)

• Supports Reading & Writing data from/to
• Any S3 Compatible Storage

■ AWS S3
■ MinIO
■ Any other S3 bucket

• Local File System
• Supported Data Formats (s3, local, nas)

• CSV
• Zarr (any structure, timeseries, gridded, cruises & supports parallel chunked 

reading)
• Parquet
• Apache Iceberg
• Arrow
• NetCDF (any structure, timeseries, gridded, cruises & supports chunked 

reading)
• Beacon Binary Format (also ARCO)
• Icechunk (Work in Progress)

• Creating Real Time Collections (Logical Tables)
• On top of existing files:

■ Eg: seadatanet/*.nc
■ Eg: era5/*.zarr
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Beacon in a nutshell (more in webinar soon!)



STATUS

● Beacon freely available under Open Source license at:
○ https://beacon.maris.nl/

● Docs: https://maris-development.github.io/beacon/ 
● GitHub: https://github.com/maris-development/beacon 
● Studio (user interface for IHM POC):

○ https://beacon-ihm.maris.nl/studio 
● Python library:

○ https://pypi.org/project/beacon-api/ 
○ Example from IHM POC:

■ https://github.com/maris-development/beacon-poc
-rws/blob/main/IHM_beacon.ipynb 

● Allows you to set-up your own Beacon instance
○ With your data collection
○ See: 

https://maris-development.github.io/beacon/docs/1.3.0-in
stall/ 
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https://beacon.maris.nl/
https://maris-development.github.io/beacon/
https://github.com/maris-development/beacon
https://beacon-ihm.maris.nl/studio
https://pypi.org/project/beacon-api/
https://github.com/maris-development/beacon-poc-rws/blob/main/IHM_beacon.ipynb
https://github.com/maris-development/beacon-poc-rws/blob/main/IHM_beacon.ipynb
https://maris-development.github.io/beacon/docs/1.3.0-install/
https://maris-development.github.io/beacon/docs/1.3.0-install/


EXAMPLE: (DRAWING 20M TEMPERATURE POINTS)



EXAMPLE: 1950 - 2020 NORTH SEA TEMPERATURE
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ERA5 - Climate and Atmosphere
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More technical details will follow in a Beacon Webinar

When: December 2025 (tbd.)
Where: Online, organised as part of DigiShape
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IHM and Beacon
Background
Application cases for Beacon

Pim van Avesaath (IHM)
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IHM Mission
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New

Core tasks:

1. NL Platform for marine data
2. MSFD - coordination (data) reporting
3. Liaison
4. Datamanagement Wozep-MONS-DEM
(x)  Innovation

Digishape day topic:

Efficient

● inwinnen
● uniformeren
● harmoniseren

van data 
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1. Inspiring presentation by Peter during Digishape Day, Marin, 14-12-2023

2. IHM’s ambitions with respect to international disclosure of 
marine data 

harmonisation 
at the ‘back’

findable

alternative use  as 

archive

1 query 
1 export file

large 
datasets

many 
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very fast
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IHM and Beacon - triggers
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exchange bulky datasets

triggers applicability

EMODnet



IHM, Beacon - Pilots PoCS
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Feasibility study focussed on biological data - completed:
Beacon can handle large datasets, biological data!, 
integrated (cross domain) queries of several (federated) Beacon instances

PoC User friendly interface - completed:
UI several levels: novices, experienced users,  experts 
PoC exchange towards Emodnet - ended
Physicochemical data (AQUO -> SeaDataNet standard)
Biological data (AQUO -> Darwin Core archive)
BEACON can handle the transformations perfectly 
Ran out of time because of mapping issues …need to be settled

DEMO

Feasibility study Beacon as backend IHM geoviewer - in progress
Integrated single query several (cross domain) map(layers) with 1 (!) export
Export of (rel.) large datasets, demonstrator of ease and speed
Subsitute of PostGIS database and Geoserver?

Funded by LVVN

in progress



Beacon demo’s - LIVE!

Tjerk Krijger (MARIS)
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◼ Retrieve specific data based on your 
requirements

◼ JSON query object and sending POST 
request to query endpoint
◼ Select columns
◼ Define filters for the columns
◼ Query!

◼ Using Python library
◼ Retrieve data that matches your 

specified parameters, units, filters and 
other criteria

Querying Beacon

07-11-2025



Discussion around these questions:

- About the future use of the NL marine data lake itself:
- Do you see directions for further expansion in services/use cases? 
- How can we make this NL marine data lake usable for 

researchers/consultants in NL? 

- About the use of Beacon tech in other organisations:
- Do you know/use comparable software?
- Are there more data collections within the Digishape community to test 

on? Also non-marine, e.g. fresh water observations, climate data, etc.
- Who would like to deploy?
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