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The free Massive Open Online Course Cubes & Clouds - Cloud Native Open Data 

Sciences for Earth Observation (https://eo-college.org/courses/cubes-and-clouds/) 

introduces data cubes, cloud platforms, and open science in Earth Observation. 

Aimed at Earth Science students, researchers, and Data Scientists, it requires basic 

EO knowledge and basic Python programming skills. The course covers the entire 

EO workflow, from data discovery and processing to sharing results in a FAIR 

(Findable, Accessible, Interoperable, Reusable) manner. Through videos, lectures, 

hands-on exercises, and quizzes, participants gain both theoretical knowledge and 

practical experience in cloud-native EO processing. Students who successfully 

completed the course should confidently use cloud platforms for EO research and 

share their work following open science principles.

The course is freely accessible on EO College, an e-learning platform dedicated to 

Earth Observation (EO) topics. The course materials are also available on GitHub 

and Zenodo under the CC-BY-4.0 license. Not only is the course itself open, but the 

main software used in the interactive exercises is also open source. Recently, the 

course was updated to include exercises using the Pangeo ecosystem, in addition 

to the openEO API. Both projects are community-based open-source initiatives, 

and this additional effort aims to reach an even broader audience. The course is 

community-driven: every user can report potential issues found during the course, 

suggest improvements to the material, and report broken links to external 

resources via the corresponding GitHub Issues. This allows participants to 

transition from course learners to active contributors.

The course content combines animated lectures and hands-on coding exercises, 
structured into three blocks: "Concepts“, "Discovery" and "Process and Share“. The 
course begins with theoretical foundations, progresses to data discovery and 
metadata roles, and culminates in complete processing workflows using cloud 
infrastructure. It includes 11 written chapters, 13 videos, 17 interactive content 
pieces, and 23 coding exercises, ensuring participant engagement and 
comprehension through quizzes at the end of each lesson.

Figure 2: in lecture 2.4 Formats and Performance cloud-native data formats are presented, 
explaining their history and benefits.
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Figure 1. The three key topics of an EO workflow are represented in the course logo: discover, process and 
share.

All the Python exercises are hosted on the EOxHub premises, which can be 

accessed directly with an EO College account and have dedicated resources for 

running interactive notebooks. Users can start an exercise with a single click on the 

exercise button on EO College: JupyterLab will launch automatically, and the 

notebook will be ready in seconds. Additionally, with the latest course update 

released in May 2025, every user is provided with more resources to experiment 

with parallel and chunk-based processing, which are fundamental topics of cloud-

based EO workflows.

Integrated and Interactive Exercise Experience

Figure 4: one of the latest addition in the interactive Python exercises. Users are confronted with the energy 
need and carbon footprint of their workflows and algorithms. How can you make it more efficient and reduce 

your carbon footprint?

Figure 5: the openEO API and the Pangeo ecosystem are extensively used in the practical exercises, 
giving the users freedom to choose the best tool fitting their need.
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Figure 3: the picture highlights the enrolled user's growth during the past year, with a 
completion rate over 10%.
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