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acc_attach(ptr)
acc_attach(ptr) !$ACC ENTER DATA ATTACH(ptr)

DEFAULT(NONE)

DEFAULT(NONE) 

DEFAULT(NONE) DEFAULT(PRESENT)





!$ACC PARALLEL LOOP ASYNC(1)

DO i = 1, N

A(i)=A(i)+A(i)*B(i)

ENDDO

!$ACC END PARALLEL

!$ACC UPDATE HOST WAIT(1)



#ifdef __USE_G2G

!$ACC HOST_DATA USE_DEVICE(buffer)

#else

!$ACC UPDATE HOST(buffer)

#endif

CALL mpi_send(buffer, …)

#ifdef __USE_G2G

!$ACC END HOST_DATA

#else

!$ACC UPDATE DEVICE(buffer)

#endif





#!/bin/bash

if [ $SLURM_PROCID -eq 0 ]

then

rocprof –-stats icon

else

icon

fi

Name

15659755246

12267807125

6201460699

4600033150



make clean

module load perftools-lite-gpu

make

ls bin

icon   icon+orig



!$ACC PARALLEL

!$ACC LOOP SEQ

DO j = M-1, 2, -1

!$ACC LOOP

DO i = N1, N2

A(i,j)=A(i,j)+A(i,j+1)*B(i,j)

ENDDO

ENDDO 

!$ACC END PARALLEL

!$ACC PARALLEL

!$ACC LOOP

DO i = N1, N2

!$ACC LOOP SEQ

DO j = M-1, 2, -1

A(i,j)=A(i,j)+A(i,j+1)*B(j,j)

ENDDO

ENDDO

!$ACC END PARALLEL

μ
μ

μ
μ



!$ACC PARALLEL DEFAULT(PRESENT) PRIVATE(a,b,c,f,g) ASYNC(1)

!$ACC LOOP SEQ

DO j = 3, M

!$ACC LOOP

DO i = N1, N2

g = t * p * X(i) * T(i,j) / Z(i,j)

a = -g * B(i,j-1) * D(i,j-1)

c = -g * B(i,j ) * D(i,j+1)

b = 1.0_dp + g * A(i,j) * (B(i,j-1) + B(i,j))

f = 1.0_dp / (b + a * Q(i,j-1))

Q(i,j) = -c * f

Y(i,j) =  W(i,j) - g * (E(i,j-1) - E(i,j))

Y(i,j) = (Y(i,j) – a * Y(i,j-1)) * f

ENDDO

ENDDO

!$ACC END PARALLEL



!$ACC PARALLEL DEFAULT(PRESENT) PRIVATE(a,b,c,f,g) ASYNC(1) 

!$ACC LOOP

DO i = N1, N2

!$ACC LOOP SEQ

DO j = 3, M

g = t * p * X(i) * T(i,j) / Z(i,j)

a = -g * B(i,j-1) * D(i,j-1)

c = -g * B(i,j ) * D(i,j+1)

b = 1.0_dp + g * A(i,j) * (B(i,j-1) + B(i,j))

f = 1.0_dp / (b + a * Q(i,j-1))

Q(i,j) = -c * f

Y(i,j) =  W(i,j) - g * (E(i,j-1) - E(i,j))

Y(i,j) = (Y(i,j) – a * Y(i,j-1)) * f

ENDDO

ENDDO

!$ACC END PARALLEL



!$ACC PARALLEL LOOP DEFAULT(PRESENT) PRIVATE(g) COLLAPSE(2) ASYNC(1) 

DO j = 3, M

DO i = N1, N2

g       = t * p * X(i)* T(i,j)/Z(i,j)

B1(i,j) = -g * B(i,j-1) * D(i,j-1)

Q(i,j)  = g * B(i,j ) * D(i,j+1)

B2(i,j) = 1.0_dp + g * A(i,j) * (B(i,j-1) + B(i,j))

Y(i,j)  = W(i,j) - g * (E(i,jk-1) - E(i,j))

ENDDO

ENDDO

!$ACC PARALLEL LOOP PRIVATE(f) DEFAULT(PRESENT)

DO i = N1, N2

!$ACC LOOP SEQ

DO j = 3, M

f      = 1.0_dp / (B2(i,j) + B1(i,j) * Q(i,j-1))

Q(i,j) = Q(i,j) * f

Y(i,j) = (Y(i,j) – B1(i,j) * Y(i,j-1)) * f

ENDDO

ENDDO



100

200

400

800

1600

3200

128 256 512 1024 2048

s
e
c
o
n
d
s

nodes

Strong scaling

R02B09 R02B10

0.0

100.0

200.0

300.0

400.0

320 1280 5120 20480

s
e
c
o
n
d
s

GCDs

Weak scaling




	Presentation
	Slide 1: Porting ICON to AMD GPUs: Lessons Learned
	Slide 2: Introduction
	Slide 3: ICON‘s programming models and how to port them
	Slide 4: Hipification of CUDA sections 
	Slide 5: Bridging differences between the CCE and NVFORTRAN
	Slide 6: Step by step porting technique
	Slide 7: How important are asynchronous OpenACC kernels for ICON?
	Slide 8: How important is GPU based MPI communication for ICON?
	Slide 9: AMD rocProf (rocTracer)
	Slide 10: AMD rocProf (rocProfiler)
	Slide 11: Cray HPE perftools-lite-gpu
	Slide 12: Helping CCE generate better code
	Slide 13: Optimizing Kernels (1)
	Slide 14: Optimizing Kernels (2)
	Slide 15: Optimizing Kernels (3)
	Slide 16: ICON performance evaluation on LUMI-G
	Slide 17: Thank you


