Post processing (PP) and visualization (VIZ) tool requirements

The multiple available tools should be unified and generalized. We aim to keep all the functionality available in any of the existing tools, which is useful enough. However, the situation of parallel development of tools with similar functionally is not just a waste of resources, but it leads to insufficient refinement and validation. It also makes unrealistic to develop really complex features.

We wish to take the following tools as a basis (the list can be extended in future):
1) TallyViz (Python)
2) Custom Routines bei S.Wiesen (Python)
3) EIRENE intrinsic post processing und visualization (FORTRAN)
4) VTT tools bei A.Holm/M.Groth (Python)
5) Edge2D-EIRENE tools (IDL)
6) SOLPS-ITER tools: SOLPSPY and Pyproc
7) Reflections: CHERAB
8) HydKin and other EIRENE supplementary tools (PERL)
9) IMAS and IMAS-based libraries (similar to Cern ROOT++) – long term
10) ?...

In fact, we wish to have just one tool, taking over all the necessary functionality. This tool should be maintained in JuGit and properly documented. However, part of the PP can be left to EIRENE (3D grid and other data, not necessarily saved after a run); EIRENE PP mode (calculations w/o the main loop) would be useful – this needs saving of all relevant internal data.

We aim to keep the GUI-based approach, which is recommended by the ETASC SB, indispenible for starting to learn users and doing fast trivial visualization, consistency and unit tests for all users. Nontheless, it is clear, that profissient users and developers will often prefer to use subroutines of the PP and VIZ tool separately putting those into there own scripts, which is useful for complex plotting and multiple plotting of the same type. Therefore, related structuring (very easy if object-orieneted) and documentation should be provided. 

We generally welcome keeping useful alternatives e.g. rendering (3D GFK like currently in TallyViz or 2D alternatives having advantages. The synthetic diagnostics should of 2 kinds: based on reading build-in in EIRENE PP results as well as performing integration already inside the tool. This is not doubling the effort, but complementing the advantages and providing benchmark. We can keep also other alterantives – both in limprary or as options in GUI.

Conical integration on the whole simulation domain must be considered
to predict more accurate emission spectra with respect to line integration.
Line integration is still required for the optically thick case.

We should take one of the tools as a basis (provisionaly agreed: TallyViz) and continue implementing into it all the features available in other tools or needed anew. Thus, it is useful to have a list of features to be included:

	Feature
	Proponent/
Caretaker

	Details
	Action

	EIRENE internal (PP mode):

	Read the files and produce line integratation inside EIRENE
	M.Groth
	EIRENE internal PP tool should include the reading of the grid and tally files, and the line integration of the tallies with the AM data used by EIRENE (in the run) as it is currently done in block 12. I reckon that producing plots can be left to the individual user.

line-integration tools in scr/diagno and src/user-routines/default-user

Sven: angular resolved surface tallies

	

	Use alternative CRM data 

	D.Borodin
	EIRENE should be able to use alternative CRM data. That is particular interesting if PP allows reapplication of the data w/o full recalculation.

	

	External tool (provisionally TallyViz):

	Read/write tallies, grids in other data in EIRENE format(s), HDF5 and IMAS

	All
	Obviously  the tool should be able to read, convert, modify and save the data. Moreover, this is important for checking units etc.
	

	Read/write SOLPS-ITER and other packages data.

	?..
	Test grid and tally formats from other coupled codes, e.g., SOLPS-ITER, SOLEDEG2D-EIRENE, …
	

	PP for SOLPS-ITER

	F.Cianfrani
	One can use existing (TallyViz) and forthcoming tools by running EIRENE on top of SOLPS-ITER simulations.
 
	

	The Tool should be platform-independent,
best also free of commertial and licence issues.

	All
	Routines run on FZJ, JET Heimdall and Aalto Triton Linux clusters. Python is the major candidate as a common language for PP.
	

	Reach set of visualisation routines

	M.Groth
	1) Contour/vector plots for magnetic fields, particle (drift) velocities 
2) Variances of tally parameters
3) ?..

	

	Flexiblie line-of-sight (LOS) intergration.

	D.Borodin
	The took should produce flexiblie line-of-sight (LOS) intergration, including with toroidal rotation of 2D simulations etc. This should include 2D cameras, rendering of the wall, may be even aberations. Aim is to reproduce spectroscopic signals from existing and future tokamaks.

	

	Compute ‘cost functions’ for adjoint-based optimization 
	W.Dekeyser
	For adjoint-based optimization, we need to compute ‘cost functions’ such as the difference between code output and experimental data within the actual code. For this purpose, it would be really handy to have part of the basic PP functionality (e.g. line integration routines consistent with the EIRENE grid/numerics) directly inside the Fortran code, so that we can use and differentiate them during optimization (or at least: have basic functionality like line integrations in clearly separated set of library routines). Otherwise, we will need to duplicate this kind of routines inside EIRENE/SOLPS-ITER anyway, which would not be efficient.

	

	(self-) validation mechanisms


	M.Groth
	One should check the tool for units, Fidelity/consistency check and base-case testing of modified routines.
	

	Mulitple visualization
In GUI

	D.Borodin
	One can provide saving multiple similar plots done for a number of time steps or sets of similar parameters. 
	

	General statements

	Line vs conical integration

	F.Cianfrani
	[bookmark: _gjdgxs][bookmark: _GoBack]Conical integration in the context of 3D plama and wall configuration on the whole simulation domain must be considered to predict more accurate emission spectra with respect to line integration. Line integration is still required for the optically thick case. Magnification factor and aberations may be included in future.

	

	IMAS opportunities should be used
	D.Borodin
	IMAS is supposed to provide machine information (e.g. detailed wall geometry) as well as visualization tools or library similar to ROOT++. Despite this is long-term, this should be taken into consideration and used as much as possible by availability.

	

	Known issues

	Code debugging block12
	F.Cianfrani
	There is a reported conflict between the routine for line integration and those producing emissivities. Code debugging is necessary.
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