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Analyze

NVTX1Z 2t EENsight 2 47

call nvtxStartRange ('"test")
100%

s = » CPU(32) .
== » Threads (4)
call nvtxStartRange('"loop 1'") 0 to 100% ]
do i = cnt v [237]3.0UT - |
a(i) = a(i) + i*s VT test [2.892 3]
end do _ loop 2 [2.560 s}
call nvtxEndRange Profiler overhead o
call nvtxStartRange('"loop 2") 3 threads hidde - 0 to 100%
do 1 = 1, cnt
v = i*x*
end do  NVIDIA Nsight Systems (xﬁzﬁ AR I R=Y
call nvtxEndRange  NVTX (CPURETVIEIE EX 12 7R)

write(*,*) a(l), a(cnt) NP
call nvtxEndRange « CPU 5TE5E: 2892 (ms)



Parallelize
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S =
1Sacc enter data create(a)
Sacc parallel loop

7

do i = 1, cnt

a(i) =
end do
Sacc parallel loop
do i = 1, cnt

a(i) = a(i) + i*s
end do
!Sacc parallel loop
do i = 1, cnt

v o= ik%

a(i) = a(i) + exp( + v)

1Sacc exit data copyout (a)
write(*,*) a(l), a(cnt)

» CUDA HW (0000:27:00.0 - NVIDIA
~ Threads (8)

« [v|[399]) a.out ~

 OpenACC
« GPU 5TE IS fE: 3.487 (ms)

0

Kernel
Memory

0 to 100%

2 ()

[Wait : test...||Wait : test.f90:._. | Wait : test.f90:..

test [853.046 ms]
[loop 1[1.278 . | loop 2[1.295 .. |

; m | cuStream... |l cuStreamSyn... |cuStreamSync...




Optimize
B EGPURT &R

S =
1Sacc enter data create(a)
!Sacc parallel loop private (v)

do i = 1, cnt

a(i)

a(i) = a(i) + i*s

v = i**

a(i) = a(i) + exp( + v)
end do

1Sacc exit data copyout (a)
write(*,*) a(l), a(cnt)

[ Ends: 0.602904s (+960.728 ps)
\J grid: <<<1048576, 1, 1>>>

block: <<<128, 1, 1>>>

Launch Type: Regular

Static Shared Memory: 0 bytes
Dynamic Shared Memory: 0 bytes
Registers Per Thread: 24

Local Memory Per Thread: 0 bytes
Local Memory Total: 127,401,984 bytes
Shared Memory executed: 32,768 bytes
Shared Memory Bank Size: 4 B
Theoretical occupancy: 100 %
Launched from thread: 482

Latency: «29.540 ps

Correlation ID: 1409

Stream: Stream 20

ew" to see events here

- WARAGPURZHEA
- GPU 5T &5E: 0.96 (ms)

Name

test_13_gpu
Begins: 0.601943s
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Qym 7K

X CPURSE
BEHTTI5KX - 32 CPU cores vs 8 GPUs IEREL = GPUS S
2& rozphys 5173 8.18
25 ozphys 2015 5471 17.85 306.5
EAE GCE 3ICE 41553 420 98.9
BE samfdeepcnv_kh 6265 78.87 79.4
W E JIRER gwdps 2502 40.3 62.1
=R E moninedmf 5250 100.2 52.4
HMEJIRIEER gwdc 134 2.71 49.3
EEDM samfshalcnv_kh 3075 73.41 41.9
PERIET Noah land model 13.4 13.6
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subroutine physics()

do j =1, jn
call ozone ()

call pbl ()
(ZE4 A call gwd()
enddo
BD1_3 10Fﬁ end subroutine
208 BB A</ )N
111,000

subroutine pbl ()
do k =1, kn
do i =1, in
enddo
enddo

end subroutine

=)

subroutine physics ()
call ozone ()
call pbl ()
call gwd()

end subroutine

subroutine pbl ()

do j =1, jn
do k =1, kn
do i =1, in
enddo
enddo
enddo

end subroutine

—#Ei-j-k:
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« Noah land model (13.615) if land_sea_mask == 1)
« EENR (49.312) if (no_flag) return
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{ECXAT: 5.3 (MSs)

.|

{EL41%: 0.88 (ms)

2 & rozphys (6321%) * ozphys 2015 (3061Z)

do 1 =1, n
do k =1, t
if (a(i) > b(k) .and.
a(i) < b(k+1l)) then
c(i) = (b(k) + b(k+1))/2
end if
end do
end do

SHRRE(t = 80):
2? 4 =0(t)40 R
= 0(og, t) 7R
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» HITC0383ETTGPURIE « B N1%/0 EB44E N1 (32 CPUZ/L¥I85RA100) -
MIBSEIERTREEMAME -

ﬁﬁﬁOpenACCHﬁT”Eﬁﬂ:ZéGPU 7 LINVIDIA Nsight Systems 734 #fi
%8 15EEBEEE
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