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NSCOPE  is  an  Onera  self-funded  project  which  aims  at  defining  and  spreading  software 
technology for  numerical  simulation interoperability.  NSCOPE takes existing technologies and 
tries to define simple rules to make software component interface compliant to Open Systems 
requirements.

Multi-physics simulations

The CFD dept. of Onera has/had to integrate the elsA CFD solver[1] and its pre/post tools in many 
proprietary  or  third  party  frameworks  (FSDM/Airbus,  Canelle/SAFRAN,  GANESH/Eurocopter, 
Salome/EDF-CEA, MpCCI/Fraunhofer, OpenPALM/Cerfacs...). These frameworks are used for home-
defined data-flow processes or sometimes for actual process-based workflow. Most of them are 
MPI-based and have a low-level system view of the application rather than an high level (data 
model, algorithm). All these integration experiences helped us to learn how to insulate/isolate our 
software components from dedicated technologies or even algorithms (for example time or space 
interpolation methods, when possible...).

Open System

The use of a proprietary integration framework is a strong requirement in large companie, the 
overall system is then well-defined for both applications and underlaying computer facilities. We 
cannot subsitute the proprietary environment with ours or any other industrial, third-party or 
open source environment. At the same time we want to reduce development and maintenance 
cost, as well as learning curve for new scientists and engineer for whom the software is not the 
main concern.

Thanks the world wide web, most engineers can now quickly and efficiently learn new software 
technologies, including applications, middleware, libraries or even algorithms (for example in the 
context of  parallel  computations).  The selection of  widely used techs helps to find accurate 
documentations  and examples,  and as  a  side  effect  also  helps  to  find  new engineers  with 
required skills as well as new software with required interfaces.

Rather than producing 'yet another framework', the amount of integration experience we have 
with elsA and its tools lead us to a non-intrusive approach of the software component interface. 

NSCOPE

The project has three themes: the software engineering, the component repository and the 
application assembly. The project tasks are expert meetings and guide/documentation editing. 
The actual result is a set of recommandations with many code examples. The top requirement is 
all  deliverable can be implemented and used on any platform without any dependancy on a 
proprietary item.

• Software engineering deals with component environment and life cycle, such as software 
distribution to support for components, how to document, how to test, how to manage 
binary  release for  proprietary  software,  how to  integrate  in  a  framework using stubs 
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instead  of  actual  component,  how  to  detext  and  define  dependencies  with  other 
components, how to release a patch... 

• Component repository is a set of component skelettons or templates, with examples of 
use of specific techs such as how to make a component from an existing Fortran code + 
Cython/Numpy[7][8],  or  how  to  create  an  asynchroneous  server  that  exchanges 
CGNS/Python[3][6]  trees between a cluster  and a  remote server,  how to get  data in 
memory to monitor application in run-time, how to load/save partial  and shared data 
using HDF5[4][9], how to integrate the component in specific proprietary frameworks...

• Application assembly deals with high level application concerns such as how to define a 
CGNS data model for time dependant simulations with time or space interpolation, how to 
distribute parts of data amongst components, how to manage errors/failures with many 
components, how to select a correct component depending on application criteria such as 
large/small memory, large/small/no disk usage, how to manage simulation with more than 
10Gb of data generated per iteration.... This theme also has a research topic on interface 
definition assembly proof[2][5], the goal is to simulate an off-line integration to check 
interfaces and algorithm before (or at the same time) the actual development.

Status

NSCOPE is a five years project involving eight departements in Onera, the first year is 2012 and 
the  main  deliverable  is  a  roadmap  defining  and  priorizing  processes  and  technologies  to 
document.  We eventually plan to open some NSCOPE meeting to recognized experts in CFD 
workflows, including DLR, Cenaero, Cerfacs, AIRBUS, SAFRAN, Eurocopter... in 2013/2014.
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