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get _param(&M, &N);
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‘ ts = MPI_Wtime(); ]
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4ﬁﬁ ts = MPI_Wtime(); i

‘ do_comp(ﬁ); -| 518

Tcomp = MPI_Wtime() - ts; |

ts = MPI_Wtime();
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ts = MPI_Wtime(); ]
MPI_Iallreduce (M); JEoaviE>o
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MPI_Wait();
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do_comp(N)
{
#pragma omp parallel for private(j, k)
for (i = @; i < N; i++)
for (k = 0; k < N; k++)
for (j = 0; j < N; j++)
c[i*N+j] += a[i*N+k] * b[k*N+j];




ST

. StEsIsts
- A== Ea1—-5>XXFAITO
- NN AKRZFBIREEAFTHERELT> S —
- Intel Xeon Gold 6154 (3.0GHz, 18core) x 2 / node
- Mellanox InfiniBand EDR
- Red Hat Linux Enterprise 7.3
- gcc 4.8.5

- MPIZ1J35U
- Mellanox HPC-X 2.1.0
- SHARPEZNL : mpirun(CATFDAT S 3 >80
¢ -X HCOLL_ENABLE_SHARP=2 -x HCOLL_ENABLE_NBC=1 -x HCOLL_POLLING_LEVEL=1
- MVAPICH2 2.3.4
- SHARPENL : AT DIRIRZE E 77 5% 7E
- export MV2_ENABLE_SHARP=1
- BT HPC-XZ#A
- 122U, BIR— R%IE HPC-X 1.7.08 KT HPC-X 1.8.0
- Intel MPI 2020 update 1
- SHARPEZNL : AT DIRIRZE E 77 5% 7E
- export I_MPI_ADJUST_ALLREDUCE=24

« export I_MPI_ADJUST_IALLREDUCE=9
« export I_MPI_COLL_EXTERNAL=1



MPI_Allreduce 1@{SH5f&]

6.00E-05

5.00E-05

4.00E-05

3.00E-05

BERRE (#)

2.00E-05

1.00E-05

0.00E+00

2.00E-04

1.80E-04

1.60E-04

1.40E-04

6.00E-05

4.00E-05

2.00E-05

0.00E+00

0

6.00E-05
B HPCX & HPC-X
5.00E-05
¢ HPC-X with ¢ HPC-X with
SHARP — 4.00E-05 SHARP
R
- MVAPICH2 E—E 3 D05 & MVAPICH2
L
-& Intel " 2.00E-05 - Intel
¢ Intel with SHARP 1.00E-05 ¢ Intel with SHARP
50 100 150 200 250 300 poo 0 50 100 200 250 300
J—F# #
(e}
170OtXR/ JJ—RK 27D‘EZ/J K
2.00E-04
- HPC-X 1.80E-04 & HPC-X
\Y
HPC-X with SHARPb‘*‘ (8OtR/J— |\0)128 — RBIS)
s SHARP
A == | 120604
Intel with SHARPZREE [ o

1.00E-04

MVAPICH2 W|th SHARP(I%ﬁ’F_J e

pr———

50 100 y 150, 200 250

=Yg

40tR / J—Fk

¢ Intel with SHARP

300

4.00E-05
= Intel with SHARP
2.00E-05
0.00E+00
0 50 100 150 200 250 300

/= F#

8JOtX/ J—RK



MPI Iallreduce + Wait

5.00E-05

4.50E-05

4.00E-05

3.50E-05

3.00E-05

2.50E-05

;IR (1)

=

2.00E-05

pikE

1.50E-05

1.00E-05

5.00E-06

0.00E+00

1.80E-04

1.60E-04

1.40E-04

1.20E-04

(#)

o 1.00E-04

-{E-g?
i 8.00E-05

E;

bi2]

" 6.00E-05

4.00E-05

2.00E-05

0.00E+00

L

50 100

150

/= F#

170X/ J—FK

200

250

- HPC-X

=¢ HPC-X with
SHARP

- MVAPICH2
- MVAPICH2 with
SHARP

& Intel

¢ Intel with SHARP

300

/ & HPC-X

=y H =
JUEN IS RIE
7.00E-05
B HPC-X
6.00E-05
= HPC-X with
5.00E-05 SHARP
2 - MVAPICH2
= 4.00€-05
o
t_ﬁj."
I:\ﬂ 3.00E-05 =& MVAPICH2 with
[ﬁﬂ SHARP
2.00E-05 & Intel
1.00E-05 o ¢ Intel with SHARP
0.00E+00
0 50 100 150 200 250 300
/= F#
(e}
— .
270K/ )—RK
2.50E-04

/>< - HPC-X

HPC-X with SHARPH'EE (87’ O0TR/.J—KRdD128.) —RE5t)

Intel with SHARP. MVAPICH2 with SHARP(IAZETE

- —m
50 100 150 200 250
/—F#

- MVAPICH2 with
SHARP

- Intel

¢ Intel with SHARP

300

470X / J—K

[ = MVAPICH2 with
EEEI 1.00E-04 SHARP
- Intel
5.00E-05
=6 Intel with SHARP
0.00E+00

0 50 100 200 250 300

150
/—F#

8JOtX/ J—RK



il

1.40E-04

1.20€E-04

1.00E-04

8.00E-05

6.00E-05

T2 e (1)

4.00E-05

2.00E-05

0.00E+00

1.80E-04

1.60E-04

1.40E-04

1.20E-04

1.00E-04

8.00E-05

AT EE RS (F2)

6.00E-05

4.00E-05

2.00E-05

0.00E+00

15 +

=z

Jlar]

L

50

170X/ J—FK

50

100

100

150
/—F#

200

250

{SDFTE

=L

—— HPC-X

- HPC-X overlap

-©- MVAPICH2

overlap

- Intel

-~ Intel overlap

300

- HPC-X

-~ HPC-X overlap

i< i

8.00E-05
7.00E-05
6.00E-05

5.00E-05

el (¥

4.00E-05

=3
=F

e

A

3.00E-05

2.00E-05

1.00E-05

0.00E+00

2.50E-02

HE : 32x32001751E

50 100 150 200 250
A= FH

2708R / J—F

- HPC-X

-5 HPC-X overlap

-=- MVAPICH2

overlap

- Intel

-~ Intel overlap

300

}D —— HPC-X

HPC-X D@ {SiEikik L himiE

PC-X overlap

VA

HPC-X. Intel. MVAPICH2T&E{SIEhZhREL

150
/= F#

200

—— Intel

- Intel overlap

470X / J—K

“ 1.00E-02

5.00E-03

0.00E+00

a v
50 100 150 200 250
2A I

8JOtX/ J—RK

- Intel

-©- Intel overlap

300




il

7.00E-04

6.00E-04

5.00E-04

= (1)

4.00E-04

B
I

3.00E-04

PRS2y

2.00E-04
1.00E-04

0.00E+00

1.20E-04
1.00E-04

__ 8.00E-05
=

2

i

o 6.00€-05

tit

My

"= 4.00€-05
2.00E-05

0.00E+00

15 +

L

S DTS

=L

=]

~— HPC-X

-5~ HPC-X overlap

-~ MVAPICH2

overlap

-+ Intel

-2 Intel overlap

150
J—F¥

170tX / J—FK

50 100 200

300

250

150
J—F#

40tR / J—Fk

50 100 200

- HPC-X

-©- HPC-X overlap

- MVAPICH2

overlap

-+ Intel

-5~ Intel overlap

E : 64x640D17T51E

S

9.00E-05
8.00E-05
7.00E-05

6.00E-05

fal (#2)

5.00E-05

+
5

4.00E-05

R

T2k

3.00E-05

2.00E-05

1.00E-05

0.00E+00

0 50 200

250

100 150

270BR / J—F

2.50E-02

- HPCX

-5~ HPC-X overlap

-= MVAPICH2

overlap

-+ [ntel

-5~ Intel overlap

300

—+ HPC-X

HPC-X DB (ISR U e

HPC-X overlap

[
Intel® 1J’)O0EX / J—RT

EERA D BEIREHEL XD EE

= B{SkEHEENR ?

300

TOUTUT

-5~ Intel overlap

— =

100 150 200 250
/—F#

8JOtX/ J—RK

0.00E+00
0 50

300




(5%)
Fujitsu FX1000 Assistant Core
- RIS

Assist

Core0 Corel Core2 Core3

- ETRATI g
- B—RES

- 1: IBFEXE (MPIMFUH UEL)
- 2 EBEXRE (MPIFUHLED)
- 3 : BEIXfHE

--mca opal_progress_thread mode E—F&HES

- XFEHEE
- E-FES 1, 2004

ts = MPI_Wtime();
MPI_Talltoall(M);
FIMPI_Progress_start();
do_comp(N);
FIMPI_Progress_stop();
MPI_Wait();

Tovlp = MPI_Wtime() - ts;
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