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https://xcalablemp.org/
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Message Passing Interface

. MPIO—R%&Z1HAH

. C/Fortran Z#i3E

T4LO9T747

 FERXAN—X ... TERE — WHE, OBITHES
(5) #include <stdio.h>




704 < ./s normalize

Linux DA KN4V 77—y

$ normalize -1 INPUT_DIR -o OUTPUT_DIR -n START,N_OBJS

-1 LI, DEFESNTWSToL I KU
-0 IL.ZR®RFEIZTaLIKY

-n I DFRBESET 71ILE

[ DT 7AI) 4
00000 .t1f, 00001.t1f,

(5) $ normalize -i ~/data/in -o ~/data/out -n @,3159
00000 .t1f ~ 03158.t1if ZHEt
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int main(int _argc, char **_argv) {
char *common_files[] = {"d@1.tif", "d@2.tif", "qg@.tif", "qlast_d.tif"};

/*

OV RZA V5|8
i
char in[LEN_PATH], out[LEN_PATH], file_no[16];
check_opts(_argc, _argv, in, out, file_no);
size_t obj_start, n_objs;
sscanf(file_no, "%lu,%lu", &obj_start, &n_objs);

/*

BRIEHR - UINT16 J'L—RT—ILZBE
-/
unsigned width, height;

char path[LEN_PATH];
sprintf(path, "%s/%s", in, common_files[0]);
read_size_tiff(path, &width, &height);

size_t size = width * height;
size_t bytes_16u = size * sizeof(unsigned short);
size_t bytes_32f = size * sizeof(float);

}

/*

BEER, 1L 7 ND5EHrAH
*/
unsigned short *p_dark@_16u = (unsigned short *)GC_MALLOC(bytes_l6u);
unsigned short *p_darkl_16u = (unsigned short *)GC_MALLOC(bytes_1l6u);
unsigned short *p_direct@_16u = (unsigned short *)GC_MALLOC(bytes_16u);
unsigned short *p_directl_1l6u = (unsigned short *)GC_MALLOC(bytes_16u);

unsigned short *flist[] = {p_dark@_leu, p_darkl_léu, p_direct@_16u, p_directl_leu};
for (size_t 1 =0; 1 < 4; i++) {

char path[LEN_PATH];

sprintf(path, "%s/%s", in, common_files[i]);

read_image_tiff(path, (char *)flist[i]);
ks

/*

MR
*/
unsigned short *p_obj_16u = (unsigned short *)GC_MALLOC(bytes_16u);
float *p_norm_32f = (float *)GC_MALLOC(Cbytes_32f);

for (size_t f = obj_start; f < obj_start + n_objs; f++) {
char obj_name[256];

sprintf(obj_name, "o0%04lu.tif", f);

char path_in[LEN_PATH];

sprintf(path_in, "%s/%s", in, obj_name);
read_image_tiff(path_in, (char *)p_obj_16u);

i3I

for (size_t p =0; p < size; p++) {
float dark = ((float)p_dark@_loul[p] + (float)p_darkl_leulp]l) / 2.0;
float direct = ((float)p_direct@_lou[p] + (float)p_directl_loul[p]) / 2.0;
p_norm_32f[p] = -1 * log(((float)p_obj_l6ul[p] - dark) / (direct - dark));
ks

char path_out[LEN_PATH];
sprintf(path_out, "%s/%s", out, obj_name);

write_image_tiff(path_out, width, height, 32, SAMPLEFORMAT_IEEEFP, (char *)p_norm_32f);

return EXIT_SUCCESS;




ZKRWNIBIN— 7 > - HHIREER

unsigned short *p_obj_lou = (unsigned short *)GC_MALLOC(bytes_16u);

float *p_norm_32f = (float *)GC_MALLOC(bytes_32f); .
271 IbEDIL—7 (3,1590])
for (size_t f = obj_start; f < obj_start + n_objs; f++) {

char obj_name :
sprintf(obj_name, "o%04lu.tif", f); I‘}\jj
char path_in[LEN_PATH];

sprintf(path_in, "%s/%s", in, obj_name);
read_image_tiff(path_in, (char *)p_obj_16u);

ZOIL—TEE - 3,159831

for (size_t p = 0; p < size; p++) { t07tz;lﬁﬁ"d)}l"_"jl( ﬁ*gﬂfv)

float dark = ((float)p_dark@_lou[p] + (float)p_darkl_1eul[p]) / 2.0;
float direct = ((float)p_direct@_lou[p] + (float)p_directl_16ul[p]) / 2.0;
p_norm_32f[p] = -1 * log(((float)p_obj_lou[p] - dark) / (direct - dark));

}

char path_out[LEN_PATH]; L H7
sprintf(path_out, "%s/%s", out, obj_name);
write_image_tiff(path_out, width, height, 32, SAMPLEFORMAT_IEEEFP, (char *)p_norm_32f);

iG54t = for JL—T D5 &



LFIABN—> 3> - 20—

#include <xmp.h> XM PEFIJ}EH
int main(int _argc, char **_argv) {
#pragma xmp nodes p[*] jﬁﬁ”%ﬁﬁ?a /——_r'\j(

#include <xmp.h>
XcalableMP S+ 75 U MF||Fg [-nsioned short *)GCMALLOC(bytes_16u);

lunsigned short *)GC_MALLOC(bytes_16u);

UTTS TUTTET STTOT T P_ULTECTU_TI0oU = (unsigned short *)GC_MALLOC(byteS_lGU);
unsigned short *p_directl_l6ou = (unsigned short *)GC_MALLOC(bytes_16u);

char *common_files[] = {"d@1.tif", "d@2.tif", "qg0.ti

/*

ANV RZA V5|8

char in[LEN_PATH], out[LEN_PATH], file_no[16];
check_opts(_argc, _argv, in, out, file_no);

#pragma xmp nodes p[*]

‘ normalize N"E#HII5E N3 ;
FFAY Y RZA4 V5|8 TIEE)

~N

size_t obj_start = atoi(file_no);

/*

BEREHR - UINT16 /'L —RT—ILEEE
*/
unsigned width, height;

char path[LEN_PATH];
sprintf(path, "%s/%s", in, common_files[@]);
read_size_tiff(path, &width, &height);

size_t size = width * height;
size_t bytes_1l6u = size * sizeof(unsigned short);
size_t bytes_32f = size * sizeof(float);

for JL—7HEL

L
=

\%

/*

MR

*/
unsigned short *p_obj_16u = (unsigned short *)GC_MALLOC(bytes_1l6u);
floot *p_norm_32f = (float *)GC_MALLOC(bytes_32f);

size_t idx = xmpc_node_num(); // 7AtRES
size_t f = idx + obj_start; // ATz DT 7AILES

char obj_name[256];

sprintf(obj_name, "o%04lu.tif", f);

char path_in[LEN_PATH];

sprintf(path_in, "%s/%s", in, obj_name);
read_image_tiff(path_in, (char *)p_obj_1l6u);

for (size_t p =0; p < size; p++) {
float dark = ((float)p_dark@_1loul[p] + (float)p_darkl_loul[p]l) / 2.0;
float direct = ((float)p_direct@_loul[p] + (float)p_directl_loul[p]l) / 2.0;
p_norm_32f[p] = -1 * log(((float)p_obj_leul[p] - dark) / (direct - dark));
ks

char path_out[LEN_PATH];
sprintf(path_out, "%s/%s", out, obj_name);

write_image_tiff(path_out, width, height, 32, SAMPLEFORMAT_IEEEFP, (char *)p_norm_32f);

return EXIT_SUCCESS;

arkl_1lou, p_direct@_1l6ou, p_directl_16u};
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#include <xmp.h>

XMPHI|H

char **_argv) {

M B EFE R

int main(int _argc,

#pragma xmp nodes p[*]

char *common_files[] = {"dO@@tif", "d@2.tif", "qg@.tif", "qlast_d.tif"};
«f IS

| BlEZ 2 TIEFIME

*/

char in[LEN_PATH], out[LEN
check_opts(_argc, _argv, i
size_t obj_start = atoi(fil

TH], file_no[16];
out, file_no);
nho);

/*

ERIEHR - UINT16 'L —R4T
*/
unsigned width, height;

L= 18%E

char path[LEN_PATH];
sprintf(path, "%s/%s", in,
read_size_tiff(path, &widt

mmon_files[@]);
&height);

size_t size = width * heig
size_t bytes_l6bu = size *
size_t bytes_32f = size *

eof(unsj
eof (g

d short);

D,

170X =1771)L

for JL—7H )N

\ﬁ

/*
BEER, 1L 7 NDO5HrAH
*/
unsigned short *p_dark@_16u = 1gned @rt *)GC_MALLOC(bytes_16u);
unsigned short *p_darkl_16 unsigned $brt *)GC_MALLOC(bytes_16u);
unsigned short *p_direcj = (unsigne@hort *)GC_MALLOC(bytes_16u);
unsigned short *p_dig _16u = (unsigne@hort *)GC_MALLOC(bytes_16u);

unsigned shor st[] = {p_darko_16u,

for (size_ 0; 1 <4; i++) {
char pg EN_PATH];
Spra path, "%s/%s", in, common_file:

U_image_tiff(path, (char *)flist[i]

/*

darkl_16u, p_direct@_16u, p_directl_16u};

1;

BB

*/
unsigned short *p_obj_l6u = (unsigned sh
floot *p_norm_32f = (floaot *)GC_MALLOC(b

size_t idx = xmpc_node_num(); // 7Ot X%
size_t f = idx + obj_start; // AT7¥x ¥

char obj_name[256];
sprintf(obj_name, "o0%041lu.tif",
char path_in[LEN_PATH];

sprintf(path_in, "%s/%s",
read_image_tiff(path_in,

),

in, obj_name);
(char *)p_obj_1

for (size_t p =0; p < size; p++) {
float dark = ((float)p_dark@_1lou[p] +
float direct = ((float)p_direct@_l6u[p
p_norm_32f[p] = -1 * log(((float)p_obj

ks

char path_out[LEN_PATH];
sprintf(path_out, "%s/%s", out, obj_name
write_image_tiff(path_out, width, height

return EXIT_SUCCESS;

*)GC_MALLOC(bytes_16u);
2s_32f);

7 71IES

oat)p_darkl_1loul[p]l) / 2.0;
(float)p_directl_1l6ul[p]l) / 2.0;
ou[p] - dark) / (direct - dark));

32, SAMPLEFORMAT_IEEEFP, (char *)p_norm_32f);




AEHAEIN—2 3 > - FREED

unsigned short *p_obj_lbu = (unsigned short *)GC_MALLOC(bytes_16u);
float *p_norm_32f = (float *)GC_MALLOC(bytes_32f);

size t idx = xmpc_node_num(); // 7OERXES R .
cize t f = idx + obj_start; // ATVLH hDT 7 AILES %“/_777'7/9@1“9 D}

r |
char obj_name[256]; IAA — \ = — =
sprintf(obj_name, "o%04lu.tif", f); )l/ 707,:) b H:II L/ 72_ - (d—
char path_in[LEN_PATH];

sprintf(path_in, "%s/%s", in, obj_name);

read_image_tiff(path_in, (char *)p_obj_16u);

(size.t p =0; p < size; p++) { l:7t’}lz§EB:0))lz—7( 4’5*%1B)
float dark = ((float)p_dark@_lou[p] + (float)p_darkl_1oul[p]) / 2.0;
float direct = ((float)p_direct@_lou[p] + (float)p_directl_16u[p]) / 2.0;
p_norm_32f[p] = -1 * log(((float)p_obj_l1l6u[p] - dark) / (direct - dark));
ks

Ll
char path_out[LEN_PATH]; I H7]

sprintf(path_out, "%s/%s", out, obj_name);
write_image_tiff(path_out, width, height, 32, SAMPLEFORMAT_IEEEFP, (char *)p_norm_32f);

for IL—7Hho V9 DREEE
BN ZERU
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G5IEDIETE
V370U T OBBAEERA

V37X YUK run.sh

#!/bin/sh

#PJM -L "node=66"

#PJM -L "rscgrp=small"

#PJM -L "elapse=0:30:00"

#PJM —mpi "max-proc-per-node=48"
#PJM -S

#PJIM --llio perf

export =1
export =FALSE
export =FALSE

export = /lib/libgc/lib: /lib/libtiff/lib:

PROG="normalize_xmp_1f1n_cache"
EXE="$HOME/src/20210719/$PROG/$PROG"
DATAROOT="/vol0003_cache/hp210225/u01868/data"
INDATA="${DATAROOT}/in"
OUTDATA="${DATAROOT}/out/${PROG}"
LOG="$PROG.log"

FILE_NO="0"

N_OBJS="3159"

time mpiexec -of -np -i -0 -n

¥a7i&A

$ pjsub run.sh &




i FIERDIETE
V377U TN ORBAEERA

37X YK run.sh

i!F{Jbl\i/ln{ih'nodeﬁa"% 66 /—F ]F \> =X 3,168 5
X CTRITAIEE

#PJIM -L "rscgrp=small"

:gm L "elapse=0:30:00" % 48 FOER/J— R ] /

--mpi "max-proc-per-node=48"
#PIM -S 048 [F|RKE
#PIM --llio perf

$ mpiexec normalize -i AJJ

PROG="normalize_xmp_T1f1n_cache"
EXE="$HOME/src/20210719/$PROG/$PROG"
DATAROOT="/vol0003_cache/hp210225/u01868/data"
INDATA="${DATAROOT}/in"
OUTDATA="${DATAROQOT}/out/${PROG}"
LOG="$PROG.log"

FILE_NO="0"

3159 70t 245E L | cous- =10 i normalize %7 |

time mpiexec -of ${L.OG} -np ${N_OBJS} ${EXE} -i SINDATA} -0 SOUTDATA} -n ${FILE NO}
: W \Y }-Ll
VaJEA

$ pjsub run.sh




2 a7 RTE ()

SE AL 5,117.978
It 51 A3 252,951 = XW180REE

GPU 296.721



7 71 IVEDFIINIERE (#)

AT MNAT Syl J71ILHET
KR LI 0.542 1.040 0.037
51 AL 79.892 1.109 2.473

GPU 0.052 0.001 0.040
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CPU Intel Xeon Gold 5217 @ 3.0 GHz

XEU DDR4-2933 16 GB x 12

Intel DC P4610 3.2 TB
45 —7x—X:PCle 3.1 x4
=g v)L')—K: 3,200 MB/s
=¥ I)LZ4 k3,050 MB/s

NVIDIA Quadro RTX 8000
A% —71—R:PCle 3.0 x 16
GPU CUDA O7: 4,608
XEY: GDDR6 48 GB
FLOAT32 /87 #—< > R: 16.3 TFLOPS

NVMe

C++aVI\1 =

(38 GPU/Nw 2 T R) Intel C++ Compiler (icc) 19.0

CUDA Compilation tools (nvece) 10.2

GPU7Z7OYKIVR
(Compute Capability 7.5)
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RisT http://www.rist.or,jp/
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https://portal.hpci.nii.ac.jp/auth-portal/
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T NYA VA DEER

g4 > —)l : Docker 41 X—<CAFREE

https://www.hpci.nii.ac.jp/software/ "S55 7 O—NRK

HPCIEIFTY 7 b 779

News

2020/01/31 Docker Container image for GSI-OpenSSH 2R U E U .

Docker Container image for GSI-OpenSSH

« Docker Container image for GSI-OpenSSH - IJ ‘/ 7 5'5

ANV R A VDS
# docker load -1 gsi-openssh-20201215.tar.bz2




Docker MmacOSA 7 J—> 3w bk

docker https://www.docker.com/

OSHEE &1V A M—)L = (REFERICE AR LY
- TRA ROSIRIEBEAZFTS /4L

..... Upgrade -Q- ’ﬁ e Sign in
Containers / Apps Images on disk 11images  Total size: 4.3 GB E UNUSED
Images
Dev Environments
LOCAL
Q Sort by v
TAG IMAGE ID CREATED SIZE
xmp-dev-debian latest 85470718efc2 about 2 months ago 1.03 GB
xmpc [IN USE | latest d1103e289242 about 2 months ago 1.37 GB
angular-dev latest 723e52929433 7 months ago 918.74 MB
hpci/gsi-openssh CIS3 20201215  09dc54c1b937 7 months ago 43418 MB (i
tiff_info_http latest 11b3d2a5c63a 8 months ago 62.8 MB
flask-server latest 3f2cc4b6e926 8 months ago 54.39 MB
Connect to Remote Content «/ Store and backup your images remotely +/ Unlock vulnerability scanning for greater security m
¢k Not connected +/ Collaborate with your team +/ Connect for free

bw
IGUIIKAR SN TWLWS D, CLINER




Docker A5 7F = TE&E]

Your OS

Y77} gsi-openssh

aln " :
‘@lﬁ’ cEntOS A4 35—\
- Mmyproxy-logon ‘ RedHat
. gsissh ssh i
.+ gsiscp

UIRY KU ERE




Docker A5 7D EIF

AVAM=ILENTcA A= : hpci/gsi-openssh

A>T FDET

# docker run -d --name gsi-openssh hpci/gsi-openssh:20201215 &

AT FICAD —

[hpciuser@c2df9a8446f1 ~]$ pwd

/home/hpciuser

# docker exec -it gsi-openssh /bin/bash & |/ e sop

AT FicO74 > UTcIRFE =




VTTHh 5 1 ANOT1 Y

B—THERET
RIEEFFREY U >~ O— K (myproxy-logon ¥ Y R)

$ myproxy-logon -s portal.hpci.nii.ac.jp -1 USERNAME &)

m

Enter MyProxy pass phrase; #¥ ¥k xkxkckckdxokx
A credential has been received for user USERNAME in /tmp/x509up_u2000.

74 > (gsissh ATV R)

$ gsissh -p 2222 login.fugaku.r-ccs.riken.jp &
Last login: Tue Jul © 10:32:20 2021 from *** ¥k sk sk
loginl$

T — Y ERik (gsiscp ATX YV R)

$ gsiscp -P 2222 ~/data/o00001.tif login.fugaku.r-ccs.riken.jp:~/ &
100% 23MB  8.8MB/s  9.5MB/s  00:05




T — Y ERE D% (R

IS4 7 NRIE

IRA ROS Linux
NVMe PCle3.1x4, 1132 MB/s(5%H{B)
XY NI—=7 1 GbE
IRAKROST—HINRA /home/public/data/20210810/1ightning_sbm3x20

AV 7TFHO0ST—7INR /home/hpciuser/work/20210810/11ightning_sbm3x20

NI bk

$ docker run -d f-name gsi-openssh ./
-v /home/public/data:/home/hpciuser/work .
hpci/gsi-openssh:20201215 &




T — Y X DEEFHE (1)

$ gsiscp -P 2222 -r lightning_sbm3x20/ ./
login. fugaku.r-ccs.riken.jp:~/data/

— ~/data/lightning_sbm3x20/ [ dE—

EnkfFE 771 # (93 MB/s)
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9547 NRIE

OS Windows10
HDD SATA, 4 TB, 7,200 rom, 128 MB ¥+ v > 2
FYRT—=Y I GbE

mm|

Bk iFfE - 2,556 ¥ (28 MB/s)
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XcalableMPD -1 > XA ~—)U



Omni Compiler

https://omni-compiler.org/manual/ja/

<« C' @& omni-compiler.org/manual/ja/install.ntml * R =
. . e ./configure ——target=Kcomputer-linux-gnu ZR{TF 2 &lc kD, SVFALLHNT TR HREHT S
A Omni CompilerA{ R 7Y N
BLASH'FIFEE 1 5.

| 2.6.6.3. FX100% U < [SFX100D18&

1. Omni C iler& (& S
Ay ./configure ——enable-SSL2BLAMP ZERITFT DI &lc kD, FVFALNTEX100H U < IFFX10HMEH T

EENEE ZBLASHFIFIE N3,
21. 1FU®Ic
5092 ANEHE | 2664 mter MKLE S84

23 KEBROBHZY TR T LT

9 2.4, —REFIE

025 £X—/\—AYE1—5 DBAE | 2665 2—¥1iigET BBLASEFIET 384

026, A7 aFIEFIE
2.7. DockerZ W3 184&

./configure ——enable-intelnkl ZRITT R &lc kD, TV 5414 LA TIntel MKLAIFIEEI 1 3.

./configure —-with-libblas=(BLAS PATH) ZRITF 2SI &lckD, IEBEINBLASHFIFEEI NS,

: | 27.Dockerz AV 3 1BE

Docker HublC FBE L T L)% 0mni Compiler®Dockerf X —Y % BW3 AiE% R,

$ docker run -it —u xmp -w /home/xmp omnicompiler/xcalablemp

Q Previous Next ©

$ docker run -it -u xmp -w /home/xmp omnicompiler/xcalablemp

Docker 4 X—3 T AFO[RE




Makefile &ETDHI

Makefile

= normalize

= main.c

= Xmpcc

XMPO /XA Z:
= -1tiff -1gc -1m
e e XMPCC

all :

@echo "##### Making" $@ "..."

@echo "##### done."

clean :

rm -rf *.o

$ mpiexec nor'malize -i ~/data/in -o ~/data/out -n 0

7O ABEEE



FxEH

¢« AR=I VI DKRBET—I0EBZ "EF TEEL
- WHBIC K D #9201F (1.4h — 4.2m / 70GB)

. B1T a2 N HMELY

- Aﬁ[l :)%Iﬁ,t@ﬁﬂ’i (XEVEE, 771)LI/0%E)
- XcalableMPDOFHH = &/\[EDtiE

. RISTRAZ v 7Ic Lk BRFEZE

- 7477 ) EEFEORELHRIRERE

- Bftf 7 XA R LB :EL (I— K, UV —XFA)
- 7OMNY 1M EYTXE (Makefile, 37 A7 YU TRK)




