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Deriving physical parameters from observations 

•  Full Stokes inversions 
•  Only photospheric lines 
•  Simple Milne-Eddington atmosphere 
•  1 magnetic component in the pixel (+ filling factor?) 
•  9 (10) physical parameters extracted from each line 

•  Baseline code: MILOS (Orozco Suárez et al. 2010) 
–  Used for inversion of Solar Orbiter PHI data on FPGAs 
–  Written in IDL 
–  Speed: ~150 pixels/s 
–  Inverting 4 million pixels with one core would take 7.5 h!!!  
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Planned solution I 

•  Code acceleration and optimization  
–  Version in C++ 
–  Profiling  
–  Optimization of time-consuming routines (SVD, convolution) 
–  Efficient I/O 

•  We already have preliminary working version: C-MILOS 
•  Speed goal: 1500-2000 pixel/s (1 core) 
•  Inversion of full-disk image would take 285 s (8 cores) 

Still insufficient to handle 10 s cadence and 3 lines!! 
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Planned solution II 

•  Paralellization of C-MILOS 
•  Based on MPI 
•  Will allow the use of multi-core workstations, servers      

or clusters 
•  250 cores needed to invert full-disk image in 10 s 
•  750 cores needed to invert 3 lines at 10 s cadence 

Very expensive from a computational point of view 
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Planned solution III 

GPU implementation of C-MILOS  
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WP8.3.2 Tasks  
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Comments and questions  

•  Fully calibrated observations are needed for inversion 
•  Who will develop pipeline(s)? 

•  What cadence is really needed? Makes a huge difference! 

•  Use simple diagnostic methods and approximations 
instead of Stokes inversion? E.g., COG, weak field? 

•  How to analyze chromospheric lines?  

•  Data format: are FITS cubes acceptable? 

•  We do not have test full-disk data except from HMI... 


