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EXECFLOW –
TOWARDS A SEMANTIC DESCRIPTION OF WORKFLOWS
Workflow executor that combines…
use of pipelines (i.e. documented datasinks and sources) for data 
handling
diverse ways of handling simulations
 AiiDA/ExecFlow plugins designed for each sw
 Has generic plugin for running executables
 ++

… and provides full provenance.

TECHNOLOGY FOR A BETTER SOCIETY

Advanced workflow users
(understand how workflows are constructed).

https://github.com/H2020-OpenModel/ExecFlow

https://github.com/EMMC-ASBL/oteapi-core/
OTEAPI – data documentation

https://github.com/SINTEF/dlite/
DLite – interoperability framework

Other used technologiesBased on AiiDA

https://github.com/EMMC-ASBL/oteapi-core/
https://github.com/SINTEF/dlite/
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WHAT WE HAVE SEEN ALREADY

How to retrieve data

How to parse data into a datamodel
(our interoperability framework)

How to map data to a common language
(ontology)

TECHNOLOGY FOR A BETTER SOCIETY

Data sources
How to save/store data

How to generate data from a data 
model in our interoperability framework

How to map data to a common
language (ontology)

Data sinks
Documentation of data with partial pipelines

How to combine partial pipelines to pipelines create desired input/output.
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WHAT IS OUR USE CASE?

TECHNOLOGY FOR A BETTER SOCIETY

What is the
density og 

water?

We can run a 
simulation to 

find out.
I don’t know

how.

OK, we can
have 

OpenModel
help us running
lammps, let me

show you

Q: What is the density of water?

Translates to make and instance of this

OntoFlow (built on OntoKB) will
provide the workflowData Model
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WORKFLOW: DECLARATIVE WORKCHAIN
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https://github.com/H2020-OpenModel/Public/tree/OntoTrans2ndWorkshop/OntoTrans2ndWorkshop



5 |  OntoTrans 2nd –Workshop 07.08.2023

PIPELINES RECAP.
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The datasource
partial pipelines 
populate a «library» 
of DataModels and 
mappings

The datasink pipeline has 
access to everything in 
the «library».
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RUNNING THE PIPELINE

TECHNOLOGY FOR A BETTER SOCIETY

Declarative WorkChain

Pipeline

Pipeline file name

Pipeline name

What to get back from the pipeline
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RUNNING EXECUTABLES

TECHNOLOGY FOR A BETTER SOCIETY

Declarative WorkChain

Input files

Path to executable

Arguments, point to the files below

Output files
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RUNNING EXECUTABLES

TECHNOLOGY FOR A BETTER SOCIETY

Declarative WorkChain

Input files

Path to executable

Arguments, point to the files below

Output files

How are datanodes (AiiDA
data) passed from one step to 

the other? 
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PASSING INFO & AIIDA CALCJOB

TECHNOLOGY FOR A BETTER SOCIETY

Declarative WorkChain

Postprocessing job, own AiiDA calcjob

End of specification of inputfiles to lammps

Outputfiles, that are cast to AiiDA DataNodes

The DataNodes desired in a later 
step are stored in the context

Get the desired input from the context
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AIIDA CALCJOB & FINAL PIPELINE

TECHNOLOGY FOR A BETTER SOCIETY

Declarative WorkChain
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OUTPUT PIPELINE

Verdi process list –all
Verdi process node show/attributes PKnumber

Pipeline

Pipeline
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WHAT IS SEMANTICALLY DESCRIBED?

TECHNOLOGY FOR A BETTER SOCIETY
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WHAT IS SEMANTICALLY DESCRIBED?

TECHNOLOGY FOR A BETTER SOCIETY

Document the output files

 Now free to match the first part with
a different analysis than density…
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RUN THE EXAMPLE

TECHNOLOGY FOR A BETTER SOCIETY

Pipeline

Data Model
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Provenance graph

TECHNOLOGY FOR A BETTER SOCIETY
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