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■ SCITAS

SOLEDGE3X: a versatile fluid code for the edge plasma

■ SOLEDGE3X: multi-fluid modelling tool for the edge plasma

■ Key features:
● Neutrals either fluid (embedded) or kinetic (EIRENE)
● Complete plasma geometrical flexibility (arbitrary number of 

X-points)
● Usable in 2D or 3D
● Usable as mean-field or self-consistent turbulence code

▪ The numerical scheme uses:
• mix explicit-implicit scheme
• based on 2D or 3D finite volumes
• WENO methods for the advection
• following terms are treated implicitly

➢ Parallel viscosity
➢ Parallel heat conduction
➢ vorticity

2D 
turbulence

2D 
mean-field

3D 
turbulence



■ SCITAS

GPU porting strategy

▪ GPU porting
• Maintain a single version of the code

• Ensure code portability and readability

• Generic pragma for OpenMP/OpenACC

▪ Same approach for other codes such as ASCOT5 

and CAS3D

• Open ACC/MP for advection and matrix construction

• PETSC (with CUDA/HIP) for linear solvers

#ifndef gpu_commands
#define gpu_commands
#ifdef _OPENMP

#define GPU_MAP_TO_DEVICE !$omp target enter data map(to:
#define GPU_MAP_FROM_DEVICE !$omp target exit data map(from:

#define GPU_ALLOC_ON_DEVICE !$omp target enter data map(alloc:
#define GPU_DELETE_FROM_DEVICE !$omp target exit data map(delete:

#define GPU_LOOP_ALL_LEVELS !$omp target teams distribute parallel do simd
#define GPU_END_LOOP_ALL_LEVELS !$omp end target teams distribute parallel do simd

#define GPU_LOOP_LEVEL_1 !$omp target teams distribute
#define GPU_END_LOOP_LEVEL_1 !$omp end target teams distribute

#define GPU_LOOP_LEVEL_2 !$omp parallel do simd
#define GPU_END_LOOP_LEVEL_2 !$omp end parallel do simd

#elif _OPENACC

#define GPU_MAP_TO_DEVICE !$acc enter data copyin(
#define GPU_MAP_FROM_DEVICE !$acc exit data copyout(

#define GPU_ALLOC_ON_DEVICE !$acc enter data create(
#define GPU_DELETE_FROM_DEVICE !$acc exit data delete(

#define GPU_LOOP_ALL_LEVELS !$acc parallel loop
#define GPU_END_LOOP_ALL_LEVELS !$acc end parallel loop

#define GPU_LOOP_LEVEL_1 !$acc parallel loop gang 
#define GPU_END_LOOP_LEVEL_1 !$acc end parallel loop

#define GPU_LOOP_LEVEL_2 !$acc loop worker vector
#define GPU_END_LOOP_LEVEL_2

#endif
#endif

 
  GPU_LOOP_ALL_LEVELS collapse(3)
  do ipsi = ipsimin, ipsimax
     do itheta = ithetamin, ithetamax
        do iphi = iphimin, iphimax

…some work
        end do !iphi
     end do !itheta
  end do !ipsi
  GPU_END_LOOP_ALL_LEVELS



■ SCITAS

Implicit solvers

Matrix
Data structures for 

different mat/vec formats 
(CSR, TriDiag, IJV, PETSC…)

LinearSytem
Functions to build each line 
of the matrix (stencil) and 

each entry of the RHS

Solver
Data structures required 

by solver library
Functions to solve linear 

system

buildMatrix

buildRHS

Provide data storage 
adapted to solver

Solve linear system

GPU porting with 
OpenACC/OpenMP

PETSC GPU 
features 

(CUDA/HIP)

■ 5 implicit solvers in SOLEDGE3X :

● Parallel viscosity terms

● Parallel heat conduction terms 

● Vorticity equation

● (optional) fluid neutrals 

● (optional) potential filter

● and more for EM …

2D

3D



■ SCITAS

Preliminary results

■ Benchmark: 
○ Jed@EPFL: 2x Platinum 8360Y - 72 MPI 
○ Kuma@EPFL: H100 - 1 GPU
○ Pitagora@CINECA: H100 - 1 GPU
○ Pitagora@CINECA: 256 MPI
○ Test case: Npsi = 64, Ntheta = 512, Nphi = 64



■ SCITAS

▪ Nsight Systems

▪ GPU activity

▪ MPI + GPU interaction

SOLEDGE3X - GPU profiling



■ SCITAS

Portability with OpenMP Offload

■ OpenMP Offload is now functional

■ First runs on AMD GPU MI300A

■ AMD compiler

■ NVIDIA H100 vs AMD MI300A

■ Fix only related to LLVM compilers issues (cpu or gpu)

#ifndef gpu_commands
#define gpu_commands
#ifdef _OPENMP

#define GPU_MAP_TO_DEVICE !$omp target enter data map(to:
#define GPU_MAP_FROM_DEVICE !$omp target exit data map(from:

#define GPU_ALLOC_ON_DEVICE !$omp target enter data map(alloc:
#define GPU_DELETE_FROM_DEVICE !$omp target exit data map(delete:

#define GPU_LOOP_ALL_LEVELS !$omp target teams distribute parallel do simd
#define GPU_END_LOOP_ALL_LEVELS !$omp end target teams distribute parallel do simd

#define GPU_LOOP_LEVEL_1 !$omp target teams distribute
#define GPU_END_LOOP_LEVEL_1 !$omp end target teams distribute

#define GPU_LOOP_LEVEL_2 !$omp parallel do simd
#define GPU_END_LOOP_LEVEL_2 !$omp end parallel do simd

#elif _OPENACC

#define GPU_MAP_TO_DEVICE !$acc enter data copyin(
#define GPU_MAP_FROM_DEVICE !$acc exit data copyout(

#define GPU_ALLOC_ON_DEVICE !$acc enter data create(
#define GPU_DELETE_FROM_DEVICE !$acc exit data delete(

#define GPU_LOOP_ALL_LEVELS !$acc parallel loop
#define GPU_END_LOOP_ALL_LEVELS !$acc end parallel loop

#define GPU_LOOP_LEVEL_1 !$acc parallel loop gang 
#define GPU_END_LOOP_LEVEL_1 !$acc end parallel loop

#define GPU_LOOP_LEVEL_2 !$acc loop worker vector
#define GPU_END_LOOP_LEVEL_2

#endif
#endif



■ SCITAS

■ 3 level domain decomposition:

1. Structured zones for magnetic topology

2. MPI blocks: prioritized by flux surface across zones

� If N
MPI

≤N
FS

 each MPI process in charge of a set of FS

� If NMPI>NFS largest flux surfaces will be shared by a team of MPI processes

3. Thread chunks: no direction priority, aiming at load balance between chunks

� OpenMP loops are on chunks and species, not on mesh points inside chunks

SOLEDGE3X domain decomposition

GPU porting

 
  GPU_LOOP_ALL_LEVELS collapse(3)
  do ipsi = ipsiminWG, ipsimaxWG
     do itheta = ithetaminWG, ithetamaxWG
        do iphi = iphiminWG, iphimaxWG

…some work
        end do !iphi
     end do !itheta
  end do !ipsi
  GPU_END_LOOP_ALL_LEVELS



■ SCITAS

MPI domain decomposition evolution

■ New configurable MPI domain decomposition

Before / default
MPI blocks: flux-surface prioritized across zones

• Existing behavior preserved when the keyword is not set

• One chunk cannot manage several zones
• Several zones per MPI rank therefore imply several 
chunks

New option
zonePrioritizedDecomposition

• .FALSE.  → flux-surface-prioritized decomposition

• .TRUE.   → zone-prioritized decomposition

• Available for both CPU and GPU runs

• Requires PETSc for all implicit solvers

Why it matters for GPU production computing

GPU execution: one kernel is associated with one chunk. If an MPI rank needs several chunks because it 
spans several zones, the same kernel pattern is launched several times, which is not ideal for GPU efficiency.

Takeaway: the branch keeps the default CPU/GPU behavior, while enabling a zone-prioritized path when 
the zone layout is the better decomposition driver.



■ SCITAS

WEST Production test on GPUs
Physical simulation setup

● Full-size, full-field simulation with realistic wall geometry representative of a typical WEST plasma
● Plasma parameters: Iₚ = 500 kA, Bₚₒᵣ = 3.8 T 
● Target SOL power: P_SOL = 2 MW 
● Separatrix density: nₚₑₚ = 1.6 × 10¹⁹ m⁻³ 
● Mesh resolution: cell width set to one ion-sound Larmor radius at the OMP, approximately 0.2 mm 
● Density and power sources prescribed as boundary conditions in the inner region
● Neutrals: fluid model
● Turbulence: still developing, but sufficiently strong to sustain the current radial profiles
● Plasma and neutral density recycling coefficients: 0.99 

HPC setup
● Pitagora on 8 nodes (32 GPUs)
● Nvhpc compiler
● Petsc
● development for petsc pc/solver specific for 

each implicit solver
          → identify the good one for each with the miniapp



■ SCITAS

Some profiles 
▪ The simulation reached 1 ms of physical time and took 120 hours on 8 nodes (32 GPUs).

→ Relative fluctuations of density [m⁻³] 



■ SCITAS

WEST Production test



■ SCITAS

WEST Production test



■ SCITAS

WEST Production test



■ SCITAS

Miniapp for Linear Solver

■ Build a Miniapp to optimize Implicit Solvers:

● Lightweight Python/petsc4py benchmark for evaluating PETSc linear solvers on HPC systems

● Supports both CPU and NVIDIA GPU execution, using CUDA and PETSc AIJcuSPARSE matrices

● Tests combinations of KSP solvers and preconditioners from a simple JSON configuration

● Supports MPI scaling across multiple processes/GPUs and nodes

● Uses realistic PETSc inputs: matrix, RHS, initial guess, and reference solution

● https://github.com/peyberne/petsc-python-miniapp

● Measures time-to-solution, including separate 

setup and preconditioner-reuse timings

● Generates scaling results for comparing solver 

configurations and MPI/GPU counts

● Designed to reproduce SOLEDGE3x-like 

steady-state solver behavior and identify 

suitable PETSc configurations

https://github.com/peyberne/petsc-python-miniapp


■ SCITAS

Miniapp for Linear Solver

■ Vorticity Implicit Solver:



■ SCITAS

Miniapp for Linear Solver

■ DiffParalT Implicit Solver:



■ SCITAS

▪ Fortran bindings

▪ Integration strategy

▪ Benefits for analysis

NVTX Instrumentation in Fortran
module nvtx_mod

  use iso_c_binding
  implicit none

  ! NVTX color is ARGB: 0xAARRGGBB (alpha must be FF for opaque colors)
  integer, private :: col(7) = [ int(Z'FF00FF00',8), int(Z'FF0000FF',8), int(Z'FFFFFF00',8), &
                            int(Z'FFFF00FF',8), int(Z'FF00FFFF',8), int(Z'FFFF0000',8), int(Z'FFFFFFFF',8) ]

  ! C char buffer for the message (null-terminated). Must have TARGET for c_loc().
  character(kind=C_CHAR), private, target :: tempName(256)

  integer, parameter :: invtx_ImplicitDensities = 1
  integer, parameter :: invtx_ImplicitMomentum = 2
….
  integer, parameter :: invtx_weno             = 13

  ! NVTX event attributes struct (NVTX v2-ish layout). Size must match the C struct.
  type, bind(C) :: nvtxEventAttributes

integer(C_INT16_T) :: version = 1
integer(C_INT16_T) :: size   = 48

…. = C_NULL_PTR
  end type nvtxEventAttributes

  interface
integer(C_INT) function nvtxRangePushA(name) bind(C, name='nvtxRangePushA')

  use iso_c_binding
  character(kind=C_CHAR), dimension(*) :: name

end function nvtxRangePushA

integer(C_INT) function nvtxRangePushEx(event) bind(C, name='nvtxRangePushEx')
  use iso_c_binding
  import :: nvtxEventAttributes
  type(nvtxEventAttributes), intent(in) :: event

end function nvtxRangePushEx

integer(C_INT) function nvtxRangePop() bind(C, name='nvtxRangePop')
  use iso_c_binding

end function nvtxRangePop
  end interface

contains

  subroutine nvtxStartRange(name, id)
use iso_c_binding
character(kind=C_CHAR, len=*), intent(in) :: name
integer, optional, intent(in) :: id

type(nvtxEventAttributes) :: event
…..
  end subroutine nvtxStartRange

  subroutine nvtxEndRange()
use iso_c_binding
integer(C_INT) :: rid
rid = nvtxRangePop()

  end subroutine nvtxEndRange

end module nvtx_mod



■ SCITAS

▪ srun nsys profile --stats=true -t cuda,openacc
▪ build_mat_loop called by every implicit solver
▪ weno weirdly time consuming

Nsys stats



■ SCITAS

▪ weno weirdly time consuming

NCU-Roofline
   ! Loop on the cells and performs interpolation
   GPU_PARALLEL_LOOP_ALL_LEVELS collapse(3) private(reconstm, reconstp, beta, alpham, alphap)
   do ix = 1,Nx
      do iy = 1,Ny
         do iz=1+order-1,Nz-order+1
            ! Polynomial reconstructions at the faces of the cell
            do r = 0, order-1
               reconstm(r) = 0._dp
               do j = 0, order-1
                  reconstm(r) = reconstm(r) + crj(r,j)*var(iz-r+j, iy, ix)
               enddo
            enddo
            do r = 0, order-1
               reconstp(r) = 0._dp
               do j = 0, order-1
                  reconstp(r) = reconstp(r) + crj(r-1,j)*var(iz-r+j, iy, ix)
               enddo
            enddo
            ! Calculation of beta (smoothness) factors
            SELECT CASE (order)
            CASE (2)
               beta(0) = (var(iz+1, iy, ix)-var(iz, iy, ix))**2
               beta(1) = (var(iz, iy, ix)-var(iz-1, iy, ix))**2
            CASE (3)
               beta(0) = 13./12.*(var(iz, iy, ix)-2.*var(iz+1, iy, ix)+var(iz+2, iy, ix))**2 &
                    +1./4.*(3.*var(iz, iy, ix)-4.*var(iz+1, iy, ix)+var(iz+2, iy, ix))**2
               beta(1) = 13./12.*(var(iz-1, iy, ix)-2.*var(iz, iy, ix)+var(iz+1, iy, ix))**2 &
                    +1./4.*(var(iz-1, iy, ix)-var(iz+1, iy, ix))**2
               beta(2) = 13./12.*(var(iz-2, iy, ix)-2.*var(iz-1, iy, ix)+var(iz, iy, ix))**2 &
                    +1./4.*(var(iz-2, iy, ix)-4.*var(iz-1, iy, ix)+3.*var(iz, iy, ix))**2
            END SELECT
            ! Calculation of WENO coefficients
            alphapsum = 0.0
            alphamsum = 0.0
            do r = 0, order-1
               alphap(r) = dplus(r)/(epsilon+beta(r))**2
               alpham(r) = dminus(r)/(epsilon+beta(r))**2
               alphapsum = alphapsum + alphap(r)
               alphamsum = alphamsum + alpham(r)
            end do
            ur(iz-1, iy, ix) = 0.0
            ul(iz, iy, ix) = 0.0
            do r = 0, order-1
               ur(iz-1, iy, ix) = ur(iz-1, iy, ix) + (alphap(r)/alphapsum)*reconstp(r)
               ul(iz, iy, ix) = ul(iz, iy, ix) + (alpham(r)/alphamsum)*reconstm(r)
            end do
            ! WENO reconstruction
         enddo
      end do
   end do
   GPU_END_PARALLEL_LOOP_ALL_LEVELS



■ SCITAS

▪ -Minfo=all
▪  inner loops are parallelized by 

the compiler

Verbose compilation flag



■ SCITAS

▪ weno weirdly time consuming:
•  inner loops are parallelized by the compiler
• use of:

#define GPU_LOOP_SEQ !$acc loop seq

NCU-Roofline

   ! Loop on the cells and performs interpolation
   GPU_PARALLEL_LOOP_ALL_LEVELS collapse(3) private(reconstm, reconstp, beta, alpham, alphap)
   do ix = 1,Nx
      do iy = 1,Ny
         do iz=1+order-1,Nz-order+1
            ! Polynomial reconstructions at the faces of the cell
            GPU_LOOP_SEQ
            do r = 0, order-1
               reconstm(r) = 0._dp
               GPU_LOOP_SEQ
               do j = 0, order-1
                  reconstm(r) = reconstm(r) + crj(r,j)*var(iz-r+j, iy, ix)
               enddo
            enddo
            GPU_LOOP_SEQ
            do r = 0, order-1
               reconstp(r) = 0._dp
               GPU_LOOP_SEQ
               do j = 0, order-1
                  reconstp(r) = reconstp(r) + crj(r-1,j)*var(iz-r+j, iy, ix)
               enddo
            enddo
            ! Calculation of beta (smoothness) factors
            SELECT CASE (order)
            CASE (2)
               beta(0) = (var(iz+1, iy, ix)-var(iz, iy, ix))**2
               beta(1) = (var(iz, iy, ix)-var(iz-1, iy, ix))**2
            CASE (3)
               beta(0) = 13./12.*(var(iz, iy, ix)-2.*var(iz+1, iy, ix)+var(iz+2, iy, ix))**2 &
                    +1./4.*(3.*var(iz, iy, ix)-4.*var(iz+1, iy, ix)+var(iz+2, iy, ix))**2
               beta(1) = 13./12.*(var(iz-1, iy, ix)-2.*var(iz, iy, ix)+var(iz+1, iy, ix))**2 &
                    +1./4.*(var(iz-1, iy, ix)-var(iz+1, iy, ix))**2
               beta(2) = 13./12.*(var(iz-2, iy, ix)-2.*var(iz-1, iy, ix)+var(iz, iy, ix))**2 &
                    +1./4.*(var(iz-2, iy, ix)-4.*var(iz-1, iy, ix)+3.*var(iz, iy, ix))**2
            END SELECT
            ! Calculation of WENO coefficients
            alphapsum = 0.0
            alphamsum = 0.0
            GPU_LOOP_SEQ
            do r = 0, order-1
               alphap(r) = dplus(r)/(epsilon+beta(r))**2
               alpham(r) = dminus(r)/(epsilon+beta(r))**2
               alphapsum = alphapsum + alphap(r)
               alphamsum = alphamsum + alpham(r)
            end do
            ur(iz-1, iy, ix) = 0.0
            ul(iz, iy, ix) = 0.0
            GPU_LOOP_SEQ
            do r = 0, order-1
               ur(iz-1, iy, ix) = ur(iz-1, iy, ix) + (alphap(r)/alphapsum)*reconstp(r)
               ul(iz, iy, ix) = ul(iz, iy, ix) + (alpham(r)/alphamsum)*reconstm(r)
            end do
            ! WENO reconstruction
         enddo
      end do
   end do
   GPU_END_PARALLEL_LOOP_ALL_LEVELS



■ SCITAS

▪  srun nsys profile --stats=true -t cuda,openacc

Nsys stats



■ SCITAS

Conclusion and work in progress

■ Compare CPU and GPU results at the same time step, using 8 
nodes of the Pitagora GPU partition and 8 nodes of its CPU 
partition

○ GPU execution is approximately 5x faster than CPU 
execution

■ Optimize implicit solvers for GPU execution
→ PETSc GAMG: tune aggregation and smoothing to better 
handle strong anisotropic couplings

■ Port the collision operator to GPU
■ Explore hypre for multithreading and GPU acceleration
■ Use NVIDIA TorchFort to investigate surrogate-model-based 

matrix preconditioning



■ SCITAS

  !$acc parallel loop gang worker collapse(3)
  do isi= ipsimin, ipsimax

     do itheta = ithetamin, ithetamax

    do iphi = iphimin, iphimax

           !$acc parallel loop vector collapse(2)

         do ispec2 = 1, Nspecies

              do ispec = 1, Nspecies

                 … some work on specirs …

           … some work building matrix M …

           IM = LAPACKInvert(M)

           … some work on IM …

        end do

     end do

  end do 

Collision module

■ Collision - GPU version was not GPU-friendly

○ Implemented as a large monolithic kernel

○ Call of Lapack for each GPU thread

○ Matrix dimension depending on the #species

○ Many local scratch arrays

○ Register spilling:
■ GPU stack lives in registers; 
■ when not enough registers are available,

their content is said to spill into a special scratch memory –
a perthread addressable region of main memory
⇒ must be allocated and freed at the kernel execution boundary 
⇒ thus increasing even more the kernel duration
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do ipsi_start = ipsiminWG, ipsimaxWG, blockSizePsi

   do itheta_start = ithetaminWG, ithetamaxWG, blockSizeTheta

      do iphi_start = iphiminWG, iphimaxWG, blockSizePhi

         ! End of block index                                                                                                                                                               

   ipsi_end   = min(ipsi_start  +blockSizePsi  -1, ipsimaxWG  )

          itheta_end = min(itheta_start+blockSizeTheta-1, ithetamaxWG)

          iphi_end   = min(iphi_start  +blockSizePhi  -1, iphimaxWG  )

          Npts = (ipsi_end-ipsi_start+1)*(itheta_end-itheta_start+1)*(iphi_end-iphi_start+1)

   GPU_PARALLEL_LOOP_ALL_LEVELS COLLAPSE(4)

   do ispec = 0, Nspecies

      do ipsi = ipsi_start, ipsi_end

          do itheta = itheta_start, itheta_end

             do iphi = iphi_start, iphi_end

               ipt = ((ipsi - ipsi_start) * ntheta + (itheta - itheta_start)) * nphi + (iphi - iphi_start) + 1

   GPU_PARALLEL_LOOP_ALL_LEVELS COLLAPSE(3)

   do ispec2 = 1, nspec

      do ispec = 1, nspec

         do ipt = 1, Npts

           conductivities_out(ipt,ispec,ispec2) = …

   IM_batched = LAPACKInvert_batched(M_batched,Npts)

Collision module
■ Collision - new version more GPU-friendly (and CPU-friendly!)

○ Decomposed into multiple smaller and independent kernels
○ Uses batched data structures for improved throughput
○ Employs LAPACK batched routines for matrix inversion
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Boundary Conditions and MPI

▪ Generic structure TFieldsSet for physical fields 
• list of fields in a TFieldsSet structure

▪ Get flattened structure 
▪ Make a generic communication routine based on the generic fields structure
▪ use of GPU direct

    do ispec = 0, Nspec
       fieldsLoc%spec(ispec)%n => fieldsSet%sets(ispec)%fields(ifield)%data
       ifield = ifield + 1
       fieldsLoc%spec(ispec)%G => fieldsSet%sets(ispec)%fields(ifield)%data
       ifield = ifield + 1
       fieldsLoc%spec(ispec)%T => fieldsSet%sets(ispec)%fields(ifield)%data
       GPU_ATTACH_PTR fieldsLoc%spec(ispec)%n)
       GPU_ATTACH_PTR fieldsLoc%spec(ispec)%G)
       GPU_ATTACH_PTR fieldsLoc%spec(ispec)%T)

allocate(sndBuff(Nbuff))
allocate(rcvBuff(Nbuff))

GPU_ALLOC_ON_DEVICE sndBuff )
GPU_ALLOC_ON_DEVICE rcvBuff )
do ifield= 1, flatFilelds%Nfields
     GPU_ATTACH_PTR flatFields%fields(ifield)%data)
end do

GPU_PARALLEL_LOOP_ALL_LEVELS
do ibuff = 1, Nsnd_loc
   do ifield = 1, NfieldsCnt
         sndBuff((ibuff-1)*NfieldsCnt+ifield) = flatFields%fields(ifieldsCnt(ifield))%data(iphi,itheta,ipsi)
   enddo
enddo ! ibuff
GPU_END_PARALLEL_LOOP_ALL_LEVELS

GPU_USE_DEVICE_POINTER sndBuff, rcvBuff )
call MPI_ALLTOALLV(sndBuff, sndcounts, snddispls, MPI_DOUBLE_PRECISION,  &
    rcvBuff, rcvcounts, rcvdispls, MPI_DOUBLE_PRECISION, MPIcomm, IERR)    
GPU_END_USE_DEVICE_POINTER
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Diagnostics

▪ generic structure TFieldsSet for fields in the frame of a domain
• list of fields in a TFieldsSet structure

▪ get flatten structure the fields
▪ make a generic communication routine based on the generic fields structure.

    do ispec = 0, Nspec
       fieldsLoc%spec(ispec)% n => fieldsSet%sets(ispec)%fields(ifield)%data
       ifield = ifield + 1
       fieldsLoc%spec(ispec)% G => fieldsSet%sets(ispec)%fields(ifield)%data
       ifield = ifield + 1
       fieldsLoc%spec(ispec)% T => fieldsSet%sets(ispec)%fields(ifield)%data
       GPU_ATTACH_PTR  fieldsLoc%spec(ispec)%n)
       GPU_ATTACH_PTR  fieldsLoc%spec(ispec)%G)
       GPU_ATTACH_PTR  fieldsLoc%spec(ispec)%T)

call diagFields_computeStats(self%splitPsiPhiPlane, self%fieldsPsiPhiPlaneFlat,      
self%fieldsStatsPsiPhiPlaneFlat, self%timeStatsAgregatePhi, NPP)



■ SCITAS

Some profiles 

▪The plasma potential in the 
box also doesnt look bad, but 
an weirdly high values is 
appearing in the PFR

▪ I saw the same when running 
the 3D simulations with 
ripples

▪No RE used, but toroidal 
average Ti used – switching 
off
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Some indication of resolution 
problems
▪Strong scaling looks fine up to 32 nodes

▪The numbers starts to deteriorate quite noticeable at 
16 nodes

▪This seems to be followed by a degradation on the MPI 
communication, which , in scale, seems to be 
parameter that the timming gets worst


