ETS 2009

Scientific rationale and main objectives of the task
The goal of IMP3 is to deliver a transport code framework that is based on the scientific workflow environment to be provided by ISIP.  The intention is to adopt a modular approach to the construction of a transport code, with the communication between modules to be via the ITM agreed data-structures. Modules may be adapted from parts of existing transport codes, or new ones could be developed;   the primary responsibility for most of the physics modules lies with the other IMPs, but the integration of these modules into the framework of the transport code falls under IMP3.  The verification and validation would be a joint effort between the originating IMP and IMP3.  The project should ensure that a range of models is available, with differing trade-offs on physics detail versus speed, with the impact of any approximations made quantified, in order to provide guidance for the use of the modules.  The modules should include all issues of relevance to the simulation of tokamak discharge evolution, including: the core plasma transport and stability; the scrape-off layer plasma transport and stability, plasma control issues, sources, sinks and plasma-wall interactions. The ultimate aim would be to have a complete set of modules to enable the simulation of a full discharge (i.e. a “tokamak simulator”).

The 2009 activities are aimed in providing the European fusion community with the complete simulation environment for fusion plasmas and supply a set of state of the art tools running on the Getaway. In addition, the project should support the development of the European Transport Solver for ITER by integrating the developed modules into it, verification and validation of integrated modules and work flows.
Road map
ETS activities in 2009 can be divided in following tasks:

1. Implementation of the transport solver in KEPLER environment

2. Development  of physics modules
3. Implementation of physics modules in KEPLER environment

4. Coupling of physics modules to the ETS (development of functioning work flows)

Deliverables:

Functioning work flow, with at least one example of every physics module, validated against similarly configured existing codes.
*This means we are not going to prove that ITM modules provide better physics, but to prove that the modular concept of ETS in KEPLER is working.

Tasks:

Implementation of the transport solver in KEPLER environment

The task is to turn existing ETS modules developed in Fortran into KEPLER actors, construct testing work flow and reproduce results obtained with analytical sources and transport coefficients obtained in pure Fortran environment.
Critical issue: The work can start only after the functioning KEPLER, linked to the actual IMP#3 data base is delivered.

Development  of physics modules

The task is to complete the library of physics modules available for ETS and finalize the ETS data structure and interfaces.
Critical issue: It is important to have at least one module for every sort of physics ETS is going to be dealing with, in order to test developed interfaces.

Implementation of physics modules in KEPLER environment

The task is to turn existing physics modules developed in Fortran into KEPLER actors.
Critical issue: The work can start only after the functioning KEPLER, linked to the actual IMP#3 data base is delivered.

Coupling of physics modules to the ETS (development of functioning work flows)
The task is to construct a number of functioning work flows with real physics modules and validate results against of existing codes using same modules.

Critical issue: The work can progressively, module by module, but it requires installation of existing codes on the Gateway.

