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Motivation

• Precision medicine and bioengineering need more 
comprehensive and more predictive models

• Such models need to integrate multiple modeling 
methodologies across scales

• Collaboration is needed to achieve better models
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Goals

• Make it easier to share, discover, and understand modeling studies
– Models
– Simulation experiments and results
– Data visualizations of results

• Make it easier to reproduce and reuse simulations
– Find capable simulation tools
– Edit model and simulation parameters
– Re-paint figures with alternative simulation results

• Support a broad range of modeling across methods, biology, and 
scales
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BioSimulations toolkit

BioSimulators
Registry of standardized 

simulation tools

runBioSimulations
Web application for executing 
simulations

BioSimulations
Platform for sharing and executing 

simulation studies

Community resources
& quality control
Web application for executing 
simulations
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Foundation: common formats and ontologies
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Toolkit
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Standardized interfaces to simulation tools
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Standardized interfaces to simulation tools

bionetgen –i study.omex –o results/

   copasi –i study.omex –o results/

gillespy2 –i study.omex –o results/

tellurium –i study.omex –o results/

    vcell –i study.omex –o results/
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HDF5 schema for simulation results
Domain information HDF5
COMBINE archive HDF5 file
    ≥1 SED-ML files     Group
        ≥ 1 Reports         Data set
            ≥ 1 Data sets             Row

    Meta data             Attributes
                Unique id                 dataSetIds
                (Unique) label                 dataSetLabels
                Data type                             dataSetDataTypes
                Shape                 dataSetShapes
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BioSimulators: registry of simulation tools
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BioSimulators: registry of simulation tools
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Standardized fetching of simulation tools

docker pull ghcr.io/biosimulators/copasi
docker pull ghcr.io/biosimulators/copasi:latest
docker pull ghcr.io/biosimulators/copasi:4.29.228
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Registered simulation methods and tools
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runBioSimulations: web app for running simulations
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runBioSimulations: web app for running simulations
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HSDS database for simulation results

Web GUI Node.js
+ Kubernetes

MongoDB
+ HSDS

API API
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BioSimulations: platform for sharing simulations



19

Data visualizations combine HSDS with Vega
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Data visualizations combine HSDS with Vega
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Visualizations: Vega
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Availability

BioSimulations
https://biosimulations.org

runBioSimulations
https://run.biosimulations.org

BioSimulators
https://biosimulators.org
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