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FORCE on Nextflow: Scalable Analysis of Earth 

Observation data on Commodity Clusters
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Crete: rangeland degradation analysis
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How to execute a distributed workflow

?
?

?

How to 

distribute my 

Workflow?
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Workflowsystems
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How to adopt a BASH-Script to Nextflow

generateAnalysisMask

generateTileAllowList

Preprocess

processHigherLevel

processPyramid

processMosaic
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generate-AnalysisMask (1) generateTile-AllowList (1)

Preprocess (2,794)

mergeBOA (88) mergeQAI (88)

processHigherLevel (28)

processPyramid (280) processMosaic (10)

checkResults (1)

Stage: Preprocess

Stage: Higher level processing

Stage: Merge

Stage: Prepare

Original FORCE WF Ported Nextflow WF
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How to run a distributed workflow

? ?

But isn’t it 

faster if I 

optimize it?
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Test environment

Gigabit Network

Distributed Storage

➢Input data

➢Intermediate data

➢Output data

Workflow Execution Engine

➢Orchestration

Ressource Manager

➢Calculation

➢Analysis

➢Execution

➢Quad-Core

➢16GB RAM

➢56 Cores

➢750GB RAM

VS.



Workshop on Complex Data Challenges in Earth Observation, Nov. 1, 2021 [Online] – Fabian Lehmann 10

Geography DepartmentGeography Department

Scalability analysis
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Conclusion

➢ Learn additional workflow language 

➢ Workflow Engine supports scalability

➢ I/O heavy tasks hardly scale

➢ Compute heavy tasks scale quite well

➢ Parallelism is defined implicitly
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Outlook

➢ Test scalability on larger cluster

➢ Run workflow for larger region

➢ Location aware scheduling

2

1
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Thank you

for your attention!

Contact:

fabian.lehmann@informatik.hu-berlin.de

david.frantz@uni-trier.de

soeren.becker@tu-berlin.de

leser@informatik.hu-berlin.de

patrick.hostert@geo.hu-berlin.de
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