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SALOME platform A\J(IT

Karlsruhe Institute of Technology

® SALOME is an open-source platform:
® More than 40000 download per year.
® More than 4000 user registered.
® Open source integration platform for numerical simulation.
® Great possibilities of use in developing countries.

® SALOME provides a generic platform for Pre- and Post-Processing for
numerical simulation.

® It can be downloaded from http://www.salome-platform.org
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SALOME platform downloads (International)

® From 16.8.2014 to 30.3.2015: 55.151 downloads.
® Open source website: hitp://salome-platform.org/
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Karlsruhe Institute of Technology
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Projects using SALOME at CEA & EDF ﬂ(".

® in 2013, 33 Projects have been identified as using one or several

module of SALOME platform.
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What offers the SALOME platform? '\A‘(IT

® The SALOME software platform:
® is an open framework
® can integrate scientific solvers for modelling various physical domains
® Allows to perform a wide range of computing simulations

® The main features of the SALOME platform are:

® The design of the geometry representation of physical systems (CAD modelling)
and its associated discretized model (meshing functions for FE/FV solvers)

® The ability to integrate domain specific solvers into normalized software
components with standard interfaces to facilitate the coupling of different physical
domains.

® The supervision of computation workflows defined as graphs of distributed
software components.

® The analysis of simulation data, in particular using visualization of physical fields
resulting from computation workflows.
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Main SALOME modules A\J(IT

KERNEL.: distributed components management, study management,
general services

GUI: graphical user interface
GEOM: create, edit, import/export CAD models

MESH: mesh a CAD model using a standard meshing algorithm or any
external mesher (plugin-system)

MED: MED data files management

PARAVIS: new post-processing module based on KitWare ParaView
application

YACS: an easy way to describe a computational schema involving
multi-solver coupling.
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Global view of the SALOME Platform ﬂ(".

® pre-processing, post-processing, code integration and cade coupling
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GEOM module

AT

he Institute of Technology

Karlsru

® The GEOM module is a CAD modeller based upon Cascade
Technology.

Import/Export CAD from
standard formats,

Design new geometric objects,

Repair/correct imported CAD
models,

Adapt CAD Models to
computer simulation.
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MESH module '}\J(IT

This module is used to mesh geometrical models previously created or
iImported by GEOM.

Modification and Quality control  sess———
of generated meshes, e R PP PG R AL eyl s

it L S L UT L1 NS
e b o GRS |

Import and export of meshes in  [7-- puers
MED or UNV formats, 5
C++ API to connect external
mesh algorithms (plug-in)
® Open-source:
NETGEN, MEFISTO
® Commercial (from DISTENE):

MG-Tetra, MG-CADSurf,
MG-Hexa, MG-Hybrid,

MG-Cleaner, MG-Tetra-HPC
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PARAVIS module AT

Karlsruhe Institute of Technology

® SALOME module based upon the high performance data analysis and
visualization library Paraview.

® extremely large datasets
visualization using distributed
memory

® Interactive or programmatic 3D
data exploration

® Scalars, vectors, meshes,
section planes, streamlines,

deformations, iso-Values . . . - . =0.0000+00
. - SEEEaEREEEEN
® Animations
® Video wall stereo display
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MED module ﬂ(".

Karlsruhe Institute of Technology

® Data Exchange Model for numerical meshes and fields

® Afile layer (called medfile) for
persistence of meshes and fields

® based upon HDF Library

® Amemory layer MEDCoupling
® structures to hold data

® alot of algorithms and services
(like interpolations) ZE—
® A Salome module (MED), which
combines a graphical interface
(GUI) to select and prepare data,
with a textual interface (the
python console) for field
manipulation and work on data.
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YACS module ﬂ(".
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® Definition of coupled computational schemes and supervision
® YACS GUI assists users in editing computational schemes as graphs

and specifying computational resources. A runtime mode supervises
their execution.

® integrated codes (with

YACSGEN) are coupled or Db EX[Ls P eie s eFDawE8 083> e O Eam Tt
i fectBre. . | seand_slone steady_state_hexagenal wr | Input Panel . Catalogs

= .09_9%--&_’@_

chained

® Automatic task parallelism and
MPI support

® Link with the JOBMANAGER
module for the execution on
clusters and supercomputers

® Link with Salome pre/post PP PR
processing, debug mode

& YACSSchemaCatalog aml
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B Satis a suite of commands which mutualizes the maintenance tasks of
the SALOME platform and its applications.

Management of multiple source repositories (CVS, SVN, GIT, .. .)
Compilation of modules and prerequisites

Module generation (wrapping of YACSGEN module)

Standardized and automatic testing procedures

Creation and installation of packages for various OS
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® Integration of a code in the SALOME platform
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Code integration in SALOME '\A‘(IT

1.- Code modularization is needed;:

> Initialization, output writing, calculations, mesh creation, transients, etc...

2.- Fortran subroutines: read & write in MED binary format (Optional):

» MESHES: Virtual structure based on the geometry of the problem.
» FIELDS: Store information in each node of the MESH (data exchange).

3.- C++ interface to call the source code via “methods” (C++ Class):
» Can be called from Python via SWIG library.

4.- Generation of the Code API using the tool HXX2SALOME:

» The code becomes a component of the platform. — -

SALOME CODE <> ——
component A
P (s
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® Implementation of MED files in a Fortran code
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Implementation of MED files in a FORTRAN code ';\J(IT

® At KIT we are developing TRADYN coupled code system:

® The system code TRACE (V5 Patch 4) is internally coupled to two reactor
dynamics codes: (PARCS and DYN3D) using the General Interface (Gl)

® For TRACE-DYN3D, Internal generation of MED files for post
processing inside SALOME Platform

® Some fortran subroutines were added for adding the support
® Create the mesh and open the MED file.
® Write the desired data fields inside the MED file.

® The executable needs to be linked with the corresponding hdf5 and
med libraries.

® gfortran -DMEDLIB —0 TEST test.o —Imed —lhdf5

® Other coupled codes benefit already from the MED files at KIT:
® DYNSUB, SUBCHANFLOW, SERPENT-SUBCHANFLOW
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TRADYN System Description

TRADYN.exe |

J.Jimenez, J.A. Gonzalez

AT

Karlsruhe Institute of Technology

Institut fir Neutronenphysik und Reaktortechnik (INR)



TRADYN Transient flowchart ﬂ(".
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TRADYN Transient flowchart ﬂ(".
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® Live demonstration of the SALOME post-processing capabilities
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MED file post-processing in SALOME
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MED file post-processing in SALOME ﬂ(IT
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B http://www.salome-platform.org

® The Salome platform, Nicolas Crouzet, CEA, NURESAFE final
seminar, Brusssels - November 4, 2015

THANKS FOR YOUR ATTENTION
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