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RESEARCH OUTPUT: SCIENTIFIC PUBLICATION

BASED ON GENERATED DATA
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AVOIDS MANUAL STEPS

HIGH-LEVEL & MACHINE-

READABLE DOCUMENTATION

MAY HANDLE ENVIRONMENT

INSTANTIATION

MAY BE REUSED IN OTHER

WORKFLOWS

ADDITIONAL WORK (INITIALLY)

YET ANOTHER TOOL TO LEARN
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Phase 1

Define a simple exemplary use case

Implement the required components (processes)

Realize the workflow with different workflow tools

Phase 2

Implement a more complex/representative use case

Realize with a subset of the tools of phase 1, filtered by requirements

Phase 3

Evaluate the tools regarding the formulated requirements

Derive recommendations for suitable tools depending on user story
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Reproducible paper

As a researcher, I want to share my paper, such 

that others are able to reproduce the results.

Goal:

Reproducible and transparent 

computational research

Challenges:

Publication of the (self-written) code

Publication of (measurement) data

Sufficient documentation of the

code/workflow

Execution of the workflow by other

researchers
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Research group collaboration

As part of a research group, I want to be able to

interconnect and reuse components of several

different workflows so that everyone may benefit

from their colleagues' work.

Goal:

Reusability of components/modules in an 

interdisciplinary workflow

Challenges:

The workflow may consist of heterogeneous

models

Machine-independent execution

High computational costs

Caching of results

monitoring simulation

model

updating

model

prognosis
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High-throughput simulations

As a materials scientist, I want to be able to

automate and manage complex workflows so I can

keep track of all associated data.

Goal:

Automatically record and keep track of all 

inputs, outputs and metadata of all 

calculations

Challenges:

Data provenance (preserve the full lineage of

all data)

Managing of thousands of processes per hour

Fast graph/database queries

Graphical visualization

Dealing with high computational cost



7,28 12,42

— Seite 

5,03

A simple use case

27.03.2019 34



7,28 12,42

— Seite 

5,03

28.02.2022 35

Mesh generation
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Simulation
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.msh
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Input: domain_size

.pdf
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Mesh generation

Format 

conversion

Simulation

Post-processing

Paper compilation

.msh

.xdmf

.pvd

.csv

Input: domain_size
Project documentation & code available at 

github.com/BAMresearch/NFDI4IngScientificWorkflowRequirements
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Next steps
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More complex use case

Support on HPC systems?

Evaluation of the tools w.r.t. defined requirements

Next SIG status meeting on the 23rd of March

Interested in joining?

dennis.glaeser@iws.uni-stuttgart.de


