










– Sweep_sweep()
– Sweep_in_gridcell()

acc loop gang omp teams distribute

acc loop vector omp parallel for

acc loop seq

acc parallel omp target

acc wait omp taskwait

acc data copyout omp data map(from:<var)

acc data copyin omp data map(to:<var>) 

acc data create omp data map(alloc:<var>)



✅ ✅ ✅

✅ ✅ ❌

✅ ✅ ✅

🚧 ❌

✅ ✅ ✅

✅ ✅ ⚠

✅ ✅ ✅

🚧 ✅ ⚠

✅ ✅ ✅

✅ ✅ ⚠

✅ ✅ ✅

🚧 ✅

🚧 ✅ ⚠

✅ ❌

✅ ✅ ✅

✅ ❌

✅ ✅ ✅

🚧 ✅ ❌

🚧 ✅ ❌



→

…



https://docs.google.com/file/d/11mk9EtWRVtfwAjz7D0VE6flXdL2mRS-r/preview
https://tinyurl.com/yya2bqwv


• Fortran wrappers to OpenMP / OpenACC APIs  
– call AllocateDevice(Value, D_Value) 

  → omp_target_alloc(), acc_malloc()

call AssociateHost(D_Value, Value) 
  → omp_target_associate_ptr(), acc_map_data()

call UpdateDevice(Value, D_Value), 
call UpdateHost(Value, D_Value)
  → omp_target_memcpy(), acc_memcpy_{to,from}_device()

Value : Fortran array
D_Value : type(c_ptr), GPU 
address

● Affirmative control of data movement
● Persistent memory allocation on the device



• StorageForm :
– a class for data and metadata; the ‘heart’ of data storage facility in GenASiS
– metadata includes units, variable names (for I/O, visualization)
– used to group together a set of related physical variables (e.g. Fluid)
– render more generic and simplified code for I/O, ghost exchange, prolongation 

& restriction (AMR mesh) 

• Data: StorageForm % Value ( nCells, nVariables )

• Methods:
– call StorageForm % Initialize ( [shape] ) ← allocate data on host
– call StorageForm % AllocateDevice ( ) ← allocate data on GPU
– call StorageForm % Update{Device,Host} ( ) ← transfer data



call F % Initialize &
  ([nCells, nVariables])
call F % AllocateDevice ( )
call F % UpdateDevice ( )
call AddKernel &
  ( F % Value ( :, 1 ),
    F % Value ( :, 2 ), &
    F % D_Value ( 1 ), 
    F % D_Value ( 2 ), &
    F % D_Value ( 3 ), 
    F % Value ( :, 3 ) ) 



call F % Initialize &
  ([nCells, nVariables])
call F % AllocateDevice ( )
call F % UpdateDevice ( )
call AddKernel &
  ( F % Value ( :, 1 ),
    F % Value ( :, 2 ), &
    F % D_Value ( 1 ), 
    F % D_Value ( 2 ), &
    F % D_Value ( 3 ), 
    F % Value ( :, 3 ) ) 

Tells OpenMP data location on GPU 
→avoid (implicit) allocation & transfer



call F % Initialize &
  ([nCells, nVariables])
call F % AllocateDevice ( )
call F % UpdateDevice ( )
call AddKernel &
  ( F % Value ( :, 1 ),
    F % Value ( :, 2 ), &
    F % D_Value ( 1 ), 
    F % D_Value ( 2 ), &
    F % D_Value ( 3 ), 
    F % Value ( :, 3 ) ) 

Tells OpenMP data location on GPU 
→avoid (implicit) allocation & transfer

!$OMP  target teams distribute parallel do [collapse(n)] &
!$OMP& schedule (static, 1)
!$ACC loop gang vector [collapse(n)]





















https://github.com/GenASiS/GenASiS_Basics/releases
https://github.com/olcf/minisweep





