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EDF has been developing the Code_Saturne CFD solver since 1997, and co-developing the 

NEPTUNE_CFD solver, which shares much of the same architecture, since the early 2000’s. 

These codes, though not ancient, have seen changes in the dominant computer architectures, 

from vector machines to clusters to a mix of clusters and supercomputers from the IBM Blue 

Gene or Cray XT/XE series. 

As these codes are intended for often complex industrial studies, they must meet the 

competing goals of being relatively easy to set up, to reduce the risk of user error, while 

allowing very fine-grained control, for complex situations. This is ensured by providing both 

a graphical user interface for the base setup and a wide array of user subroutines for finer 

grained setup. Also, some mesh preprocessing tools are provided, such as mesh joining, and 

their use must also be as simple as possible. For better evolution, we allow for major revisions 

(every 2 years or so) to break the user data setup, but functionality must not be lost. 

As users are not expected to be computer science or parallelism specialists, we have strived 

to make the toolchain as transparent as possible relative to HPC aspects, using the same 

scripts from a laptop to a supercomputer. This has required parallelizing a growing portion of 

the toolchain, especially pre and post-processing aspects. 

Both codes are routinely used for meshes approaching 200 million cells, and Code_Saturne 

has already been tested up to 3.2 billion cells. 

To reduce the volume of data produced, users may already extract end postprocess partial 

data, and in the near future, we expect to add co-visualization or in-situ visualization 

possibilities, so as to reduce the volume of data that must be both output and archived. 

In this talk, we will briefly explain how our tools have evolved, and focus on current and 

future evolutions to ease the usage of larger and larger datasets. 


