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OUR RESEARCH INTEREST: SIMULATION OF MULTIPHASE FLOWS
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OUR TOOL: OPENFOAM
AN OPEN-SOURCE COMPUTATIONAL FLUID DYNAMICS (CFD) LIBRARY
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§ Based on Finite Volume Method (FVM)
§ Written in C++ by Engineers
§ Domain specific language – data structures and operators tailored for CFD

§ Object-oriented and extendable design facilitates addon development
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OUR APPROACH: ADDON DEVELOPMENT
CENTERED AROUND CODEBASE.HELMHOLTZ.CLOUD
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Multiphase Code 
Repository (GitLab)

OpenFOAM Multiphase Cases 
Repository (GitLab)

Manual rebase in 
“Sprint Cycles”

Interface requests, 
occasional contributions

Agile development

Test, validation & model 
evaluation runs

(among others)



OUR STATUS: VALIDATION/MODEL EVALUATION RUNS
USING SNAKEMAKE WORKFLOW MANAGEMENT SYSTEM
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Multiphase Code 
Repository

Multiphase Cases 
Repository (GitLab)

Scalable execution

Job submission
Set up as

workflow

Docker image / Debian package / Compiled from sources

Hemera

Compiled from sources (module environment)
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OUR STATUS: MERGE REQUEST TEST PIPELINE
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Multiphase Code 
Repository

Multiphase Cases 
Repository (GitLab)

Scalable execution

GitLab 
“performance” 

runners

SINGLE TIMESTEP RUNS FOR TESTING CASE INPUT SYNTAX COMPATIBILITY WITH CODE

Triggers test run in 
downstream project
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Workflow commands are sent 
to Hemera as
Ø user “ofuser”
from
Ø “internal”-tagged GitLab 

runners
using
Ø Python Fabric library for 

ssh communication

OUR STATUS: VALIDATION/MODEL EVALUATION PIPELINE
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Multiphase Cases 
Repository (GitLab)

Job submission

BRANCH-SPECIFIC, WEB-TRIGGERED FROM GITLAB

Hemera

ofuser

We’d like it to be the user triggering the pipeline.
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MID TERM GOAL: MERGE REQUEST VALIDATION PIPELINE
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BRANCH-SPECIFIC, TRIGGERED FROM GITLAB

Multiphase Cases 
Repository (GitLab)

Job submission
Triggers validation run 
in downstream project

Hemera

apptainer pull docker://<branch_specific_image> 

ofuser

We’d like it to be the commit author.



BACKUP SLIDES
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OUR STATUS: VALIDATION/MODEL EVALUATION PIPELINE
USER INTERFACE (USING GITLAB’S PREFILLED VARIABLES) 
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OUR STATUS: VALIDATION/MODEL EVALUATION PIPELINE
VALIDATION REPORT (DEPLOYED TO GITLAB PAGES)
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