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LAGUN : APPLICATION CONTEXT

 Lagun : software platform for exploration of complex system data
Very expensive data generation process

Few observations available (1 Ko – 1 Mo)

Lagun algorithms enable efficient exploration of parameter space using few observations : smart data

 Two main use cases
Numerical simulation

Experimental data
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MAIN WORKFLOW

Design of experiments
Simulator

or
Experiment 

Sensitivity analysis

Uncertainty analysis

Surrogate models

OptimizationCalibration

Improve understanding of a physical system

Detect influential input variables

Uncertainty propagation

Optimization

Simulator calibration

Objectives of Lagun
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LAGUN : SOFTWARE WITH FRIENDLY USER-INTERFACE

Access via web browser

Simulators running locally or remotely
 

State-of-the-art algorithms via R packages

Integration of internal R&D results
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LAGUN : MAIN FUNCTIONALITIES

➢Learning and validation of metamodels

▪ Metamodel types : Lasso, Acosso 1 & 2, Kriging

➢Metamodel-based intensive exploration

• Interactive visualizations

• Density estimation

• Uncertainty propagation 

• Sensitivity analysis

➢Metamodel-based optimization

• Constrained and multi-objective optimization

• Robust optimization (i.e. under uncertainties)

➢Construction a design of experiments

▪ Numeric or categorical variables

➢Import data (simulations or experiments)

▪ by csv file

▪ by connection to external simulator

➢Preliminary exploration

▪ Interactive visualizations

➢Simulation-based optimization

➢Simulator calibration 
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DESIGN OF EXPERIMENTS

Define DOE
• Space filling designs
• Numeric / categorical variables

Visualize and analyze DOE
• Combinations of levels of categorical variables
• Correlations
• Filter data
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DATA IMPORT

Simulations or experiments
by csv file

by connection to external simulator
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SIMULATOR CONNECTION

Simulations or experiments
by csv file

by connection to external simulator

Simulation launcher : web application that 
monitors the simulations and connects the 
user with the simulators 

User machine

Simulation
launcher

Lagun

Running
simulations

web
browser

web
browser

ssh
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SIMULATOR CONNECTION

Simulations or experiments
by csv file

by connection to external simulator

Simulation launcher : web application that 
monitors the simulations and connects the 
user with the simulators 

Web browser as a support for Lagun and the 
simulator launcher
➢ Lagun / Simulation launcher accessible by all 

machines sharing the same the network (e.g. 
IFPEN network)

➢ Simulations can be run on Windows or Linux 
(PC, cluster, …) locally or remotely

User machine

Simulation
launcher

Lagun

Running
simulations

web
browser

web
browser

ssh
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SIMULATOR CONNECTION

Simulations or experiments
by csv file

by connection to external simulator

Simulation launcher : web application that 
monitors the simulations and connects the 
user with the simulators 

Web browser as a support for Lagun and the 
simulator launcher
➢ Lagun / Simulation launcher accessible by all 

machines sharing the same the network (e.g. 
IFPEN network)

➢ Simulations can be run on Windows or Linux 
(PC, cluster, …) locally or remotely

➢ Local or centralized installations are possible

User machine

Simulation
launcher

Lagun

Running
simulations

web
browser

web
browser

Local installation

ssh
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SIMULATOR CONNECTION

Simulations or experiments
by csv file

by connection to external simulator

Simulation launcher : web application that 
monitors the simulations and connects the 
user with the simulators 

Web browser as a support for Lagun and the 
simulator launcher
➢ Lagun / Simulation launcher accessible by all 

machines sharing the same the network (e.g. 
IFPEN network)

➢ Simulations can be run on Windows or Linux 
(PC, cluster, …) locally or remotely

➢ Local or centralized installations are possible

Centralized installation

User machine

Remote simulation runners

Simulation server Lagun server

web
browser

web
browser

ssh
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SIMULATOR CONNECTION

Plug-in of external simulators
exe, R or Python scripts, docker images …

Simulators share input and output values 
with Lagun via text files

Simulator configuration can be shared
(via a unique configuration file)

IFPEN examples: 
Carnot, Abaqus, AMESim, DeepLines, FEMM,
Python, R, Matlab scripts …



16 ©  |  2 0 2 1  I F P E N

➢Monitoring of simulations in LAGUN 
possible to preview and analyze the available results (preliminary exploration panel)

SIMULATOR CONNECTION
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PRELIMINARY EXPLORATION

Pair plots
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PRELIMINARY EXPLORATION

Parallel plot
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Lagun proposes several types of surrogate model built from simulations

SURROGATE MODELS

Flexibility
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Lagun proposes several types of surrogate model built from simulations

SURROGATE MODELS
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Update the models thanks to new observations 
➔ improvement criteria used to propose new points to be simulated 

SURROGATE MODELS
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PARALLEL PLOT (METAMODEL-BASED)
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PARALLEL PLOT (METAMODEL-BASED)
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UNCERTAINTY PROPAGATION (METAMODEL-BASED)
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GLOBAL SENSITIVITY ANALYSIS (METAMODEL-BASED)
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OPTIMIZATION UNDER UNCERTAINTY (METAMODEL-BASED)
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DIRECT OPTIMIZATION: SIMULATION-BASED OPTIMIZATION

2 objectives :

Optimize the simulator outputs

Calibrate the simulator on experimental data

Guide to formulate the optimization problem

List of available optimizers adapted according to the 
type of optimization problem (HubOpt inside !)

Possibility of connecting the user's preferred optimizer
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DIRECT OPTIMIZATION: SIMULATION-BASED OPTIMIZATION

Monitoring of optimization 
iterations and simulations
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DIRECT OPTIMIZATION: SIMULATION-BASED OPTIMIZATION
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DIRECT OPTIMIZATION: SIMULATION-BASED OPTIMIZATION



37 ©  |  2 0 2 1  I F P E N

DIRECT OPTIMIZATION: SIMULATION-BASED OPTIMIZATION

For simulator calibration
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CONCLUSIONS

On-going collaboration with Safran Tech for Lagun development

On-going developments:  generic plug-in of metamodels, exports, backups and hot starts, 
automatic tests, …

Try Lagun, make suggestions and contribute to platform’s development !

Docker images of Lagun and of the simulation launcher

https://ifpen-gitlab.appcollaboratif.fr/detocs/lagun_resources

Source codes

https://gitlab.com/drti/lagun

Contact : delphine.sinoquet@ifpen.fr
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