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2.1. REEY a TR ATGE

® = EYaTvli. REER (4/53777‘47) B/ —FzHHITBHT a7 T
T, SFEYa A ERT 5 im@m:7/bﬁﬁﬁbi¢o

0»ﬁﬁ/ﬂ7&l37/F@#/waWWPU/—Pﬁiﬁﬁ%ﬂﬁwﬂ%ﬁa
L Ed,

$ qlogin -q INTC --group=G01234 [# 7' 3 /]
¥ 2 REF 2 — KT
—-group=7 )L — 7 & BEeWRICT BT I —THEIBTE

® qlogina~ > FZETT2E, VT X MNDAEREEBESIN, UTOHD LS ITE
HEHAICEKTREINE T,

(A 5)
Request123.sqd submitted to queue: INTC.
Waiting for 123.sqd to start.
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22. v F T g TEAFTEN)

® TRV T T 7 AILDIER
B 7RI YTENT7ANE, Ny FP a3 T7TRTOETRE. FT2—0DIEFE. GTEE
BOERECZDOMA TS a v ALBIRT D7 74LTT,
B COYa7R7UTMRIC, 5HEZT57-00ETFaTyFE2ECEEDIC, Va7
B RATLICH L TERTIERELEZFTavy#HPBS ) LT L TWE
T, b, A7 a3 rvEEELAVWGEIIBEEEI/IERHINE T,

- V37 RIYVT DY YT ILCLACPU/ — R T U 7IILETT 20) 2 LUFICEEH L £,

#!/bin/bash

H-mmm - gsub option ----------- + NN
#PBS -q SQUID S Ny FLaTEEAT B F 1 —LDIEE gj{?%gﬂéiﬁ
#PBS --group=G01234 L RBEHRIIT B — TR &z ECH

#PBS -| elapstim_req=01:00:00 — Va7 ORRETHEOEKRE 1KE O

#PBS - cpunum_job=76 — {FHTACPUI THDOERK(E

#PBS -m b — Ny FUa TERITHEIBRICA — L& X(E

#PBS -M user@hpc.cmc.osaka-u.ac.jp — *E%E7 FL X

R Program execution ----------- HEAEITH-HD
module load BaseCPU —» RXR—XIFEZ0O0—FL X T FiTavy R&F
¢d $PBS_O_WORKDIR L UbEFEOALY FFA Lo U ~BE

Ja.out - 7077 LOET
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22. v FT 3 TAFEQR)

® PaTUEBIURATLADNYFY 3 TEK
B gsub - Ny FTaTDOERA

$asub [A T ar] [PaTRIVYTrIT7A4IL4E]
¥[FTFrav]iconTii, B11-14ICTREH

qsuba~ ¥ XTI D& UIZIZXMDHAERESN. UTDFID LS ISREHDICHKRSNEKT,

(A1)
Request 1182.sqd submitted to queue: SQUID.

CHE/ —RFDT7 ALY RAT LA
HE/ —RFTCIEUT 7 7ALY AT LEZRBATEZENAAETT, 7AVYFI Y RALL T 7€ XAJRETT,
- homefBig (/sqfs/home/FIAHEES)) X¥a /EZTRBEBEOALYFTFaL I Y
- YLaRMEE (/sqfs/work/(F IV —7&S)/(FIAHEES)) X5TBEEAIC K Y HLRATEE)
- SR (/sqfs/ssd/(FIL—TES)/(FREES)) XEBA

hometBIBDARE(IZ10GBTH 5 7=, RMEE X -3 REROFIAZHEL £,

- IRIBZHPBS O\NORKDH«D%J
vav7RyUThTlE, BEBZHPBS O WORKDIRIZqsubETRO AL Y F T4 L7 U D/RIAHBEEIRIIC
RAENET, Ry FRIZUT AT, UTOAT Y REETTEE, qgsubETEOHAL Y FTA4L 7 FUA
EICBHTEZIOT, ETTALI )T a7 2B8ATHILZHELET,

$ cd $PBS_O_WORKDIR
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22. 8w F 3 THAFER)

® / —FHEBFTL 3 (wE)

-q [Ny FF 1 —4] Ny FTaT7azBATHdFXFa—%B/ELET,
*1—DFMIE [3.REAEERREOEVA] THALET,
--group=[7L—7%&] BEI/N—TTYadaETLETS,

BEITIL—TDRA Y bABHEINET,
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2.2. /8w FT 3 TEAFEG)

L 4
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JUACPU/ — Rmf#4 7> 3 >~

T
-b [/ — F#] AT EETTL/ —FEEEELET,
-THUEBMPIZ 4 75 U 4Z&] MPIETZITHHEICIBENULETT,
Intela > /X4 ZZFB L TWBIHE, IntelMPIAFIBRIEETT,
-Tintmpi EFEEL TLZE WY,
NVIDIAHPC SDKa » /%4 Z %#F|A L TWL 3355, OpenMPIA
FFARIEETT, -TopenmpiZIEE L TL & Ly,

XMPISA 75 EEYa—IL, av/3( 5 DE%
RKRTFTLATIEAVAT, AT, 77V —2 3 >DBIBEZTHHTE% [Environment modules |
TEELTWET, MPIZGA 7Y EEYa—Ib, AV A SOBRIZUTOEESY TF,

SHEIEE MPIZA47ZY =DV S HESRIRIR
EVa—Il%

JLFECPU/ — K Intel MP] Intel Parallel Studio  BaseCPU

N7 ML/ —F NEC MPI NEC SDK for VE BaseVEC

GPU/ —F Open MPI NVIDIA HPC SDK BaseGPU
CUDA

(72 L) Open MPI GNU Compiler BaseGCC
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22. 8w F 3 THAFEB)

® XU b/ —FRFFTa v

--venode=[#EVE#] FRATHRVERZHEELEX T,
N7 b/ —FEERYTBHBE. BAFTTarTY,

--venum-lhost=FGEFr X FH7-Y) DVEH] HBREFXMZERTHVEREZEBEL T,
(REMICIF. [IVHR TRER T AVER] & ZEEC 28 W)

-T necmpi SX-Aurora TSUBASAIC TMPIETZ{TH HEICIEENLETT,

(2] N7 bLVEE/ —F
x86_64H—/NTHBVH(RNT FILKRZX F)ICBVEZEBHEH L. £36VHTHEAINE T,

NI BV —REE , ”1.5.31'&/5__ A_
36VH ( 2Rack ) |
VH(ARZ MUKZ ) %\\ y

8VE + x86_64 H—/( VE(RTRILISSY)
(288 VE) 10core / VE

( 2,880 core )
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22. 8w F 3 THAFEB)

® GPU/ —FmFTAT> a3~

14

2
-l gpunum_job=[/ —F®7-Y) ®DGPU] /—F&H7=YOFBETEGPUH%EIEELET,
GPU/ —FZERT 35S, HEBF7a»TT,
--gpunum-lhost=[/ — K& 7Y ®GPU%] E& [-l gpunum_job| & REETT,
-b [/ — F#] PavEERTIL/ - FBEERELET,

T EABMPIS 4 75 U £] MPIEITZ 1T B EICHEENBHETT,
Intela > /X4 ZZFBL TWLWBIHE, IntelMPIAFIERIEETT,
-Tintmpi EFBEL TLZE WY,
NVIDIAHPC SDKa > /X4 ZZ#FEA L TWaiFHE. OpenMPIA
FHATREETT, -TopenmpizIEEL TLEE L,

[£#] GPU/ — F

CPU& L T TllIntelXeonPlatinum8368] . GPU& LT INVIDIAALOO] #F& L. AUDERK
IC8GPUZEH L TULWET,

GPU/—I &t ‘ | ] ‘
42—k ( 7Rack ) t il 1 1
NVSwitch
Delta Baseboard

GPU/J—R
CPU 2.4GHz/38core x2
GPU 9.7TFlops x8 + NVSwitch \Orchestrating a brighter world NEC
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23. Va7 EEYRT LYY RofEWLWA()

® NyFTaTDHER
B gstat- A L7 3 7 DIRAZHESR

$ gstat
AI—HFEENEALLY s TO—8% KK

$ gstat -
AN N
FRROF T a v EFTILT Ry FOLO/NFETT,
[--adjust-column] %#REKICIEET 2 = & CIROBBELATHONET,

$qgstat-f[V 7T X FID]
BEY 3 7 DA RN
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23. Va7 EEYRTLOOTY ROEWLWAH(2)

® Ny FT 3 TOWER
B gstatgroup - A—YAMET B IL—TH ALY a T 2R

$ gstatgroup
A—YHHET BV —THRALLY 3 7O—E%FR

B sstat - AU 7 TR DETHIBREZ % HES

$ sstat
AU 7 TR DETHBRZ %R
EITRBEAARE > TWAEWESIZ. BRIIERING L,
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23. o a7EERTFLAOOTY FOFEWLWA(3)

® Ny TFTaTvDEEHRN/MEET T -HAFKR
B qcat— ¥ 3 7EITHIC, BEHN/IEET T —HDH ZFRR

$qcat-e[V TR }FID]
BET S -HhaxFRRrT 256

$qcat-o[V /TR }FID]
BEEH N = RRT H5E

UToF 7Ty arvziliahtsdZ EHRI6ETT,
-f 77 AILNORNBNEZRITHEX, Bilani-T—22EHLET,
-n BELATESRRLEYT, (@EEEEIZI0THTT, )
-b 77ANLDOEEIMTSEFRRLET, (BEEHEERITHLHOERTREINET, )
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23. Va7 EEYRTLOOTY ROEWAE(4)

® NyFTaTDRE - EE
B ghold -#&A LY 3 7% RE

$qhold [V 4 X }ID]
FR—=ILRTBZETRTYa—U Y IR/RAOHAN, ¥ a 7ERTHEBINGWIRREIZT 5,

B qrls-REICLT7-Y 3 72 REER

$qus[U712 kD]
FR—IL FIREED BRI N, BEX TP 12— VI WFROIK]

Imb
fmv

ERCE
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23. Vg 7EEXTF Loy FofFEWLAEB)

® U avBERORER
B acstat—- 21— BEENBEICERALILY 3 TIERE2ERT

$ acstat Oy RETEL B 2AEEUADY 3 70ERE R~
$ acstat -A Ov Y REFTEEDY 3 7DIERE =T

B acstatgroup - I —YHFAET A7 IL—T7HBEICEKA LY 3 7THERAE FoR

$ acstatgroup av Y FETED O24FEUADY 3 7 DR Z RN
$ acstatgroup -A v v FEFTEEDY 3 7OERE FR

® Ny FT 3T DHIEK
B gdel -&ALKY 7T NAHIR

$ qdel[Y 7T X +ID]
Ny FPaTHEITRERUN) OBE I, RIICSIGTERMZXY | ZOHESIGKILLARES MET,
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23. 37 BRFLA0a<wy RoFEWAB)

® F1—0DIx

AN =) E}]
7 L‘?( EE At

B gstat -Q - Ny FT 3 TAERTEIND F 1 —DIREZFR

$ gstat -Q

[EXECUTION QUEUE] Batch Server Host: sqd

QueueName

SCH JSVs ENA STS PRI TOT ARR WAT QUE PRR RUN POR EXT HLD HOL RST SUS MIG STG CHK

SC1

RUN : R1T#Y 3

FLEADGHRAFIUTOELSY T,

ENA: ENA — 2 3 J#AT#E, DIS — 2 3 TRARHA
STS : ACT — RTHIEE. INA — EATAA

QUE : RITHFL Y 3 THHE

1 1518 ENA ACT 10 169 O O 5 0164 0 O O O O O O O O

PACE

20
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3.1.1. [SQUID] Y37/ 7 X

® TNFNDYaT7IIRF, PaT7BEEYXTLEOFa—ICHELTEY ., FAHEL
F21—CV a7 EHRATEIE CEHEREODHBARBE T,

& FTo—lF FEBESVITEEERATAIRAF I ETIEZFHLEHE S ET
Fai—IlZohNnNEd,

FACPU/ —FmiF¥ a7 o 7%

FAAE Ya7 FIATEE FIATEE FIRAaT&EE FIRFFIARIRE | BEE
77 R B BXCore#f XEY /—F#
512

HAF SOUID 120050 38,912core 124TiB
il ¢ (76¢c// — F) (248GB// — F)
1208R3 38,912core 124TiB 512 ¥1
SQUID-R '
0 (76¢c// — F) (248GB// — K)
12085 38,912core 124TiB 512 %2
SQUID-H ,
Q (76¢c// — F) (248GB// — F)
DBG 104> 152core 496GiB 2 T/ 7 H
(76¢c// — K) (248GB// — F)
INTC 1049 152core 496GiB 2 &2 3 7F
(76¢c// — K) (248GB// — F)
| IR T6core X 248GiB X EE#
R =g l)=s] SQUID " "
o mySQ b — R A — P

X1 NWHEEA T VEEOFBZHR L T, ETEFbREEZEHBIN-WAR T

X2 HRA YV MEEZZ L TEEREEY a 72 &kA L, ETFbREZERIN-VLARIT
XK3Moya7en/ —FRHOHBEZHAL T, KM Y MHEEZIMRA-LWART

XA AR EEREREZIEE L AWVWEGE, A AREKEOREMEIIDBGHLI0D. ZOMmIZIFEE 4l £9
KCoreHlH1ETE L WiGE. FIACore D REME 1ZSQUID-SH 38core. Z Dfth(d76core& 70l £ ¢
XATVZBELAWSE, FIAX T ORTMEIZSQUID-SA124GB, ZDth(3248GBE &) £ 3

22 \Orchestrating a brighter world NE‘



3.1.1. [SQUID] Y37/ 7 X

Ry ML/ —F@EITFYaTITR

FMARFE ¥a7 FIFA AT 8E FIFA AT E TR AT HE FEFIATTEE | BE
77 2R PGS B=ACore# XEY VE#
256

H SQUID 12085 2,560core 12TiB
AR (10c/VE) (48GB/VE)
SQUID-H 12005 2,560core 12TiB 256 X1
(10c/VE) (48GB/VE)
SQUID-S 12085 40core 192GiB 4 *2
(10c/VE) (48GB/VE)
DBG 104 40core 192GiB 4 A A
(10c/VE) (48GB/VE)
INTV 104 40core 192GiB 4 = Y 3 7F A
(10c/VE) (48GB/VE)
| mySQUID IR 10core X 48GiB x LB
S AAI 5B VEH HHEVEH

X1 KAV MEEZZ L TREREY a7 2RAL. ETEFbREZERIN/I-LWA RIS
K2 MDY 37D/ —FROEFZHBL T, RA ¥ MEEZIAWAET
XA AR ERBEFEZIEE L aWiEa, MAREREOREEIIDBCAL0. ToMIFIFME &Y £

23 \Orchestrating a brighter world NE‘



3.1.1. [SQUID] Y37/ 7 X

-GPU/ —FmlFfyra 777X

MAAE ¥a7 A& AT EE FI AR RE RIFIRATRE | @E
75 R B s BEACore#l XAEY /—F#
32

+ 75 7] SQUID 12085 2,432core 15.75TiB
(76c// — R) (504GB// — K)
SQUID-H 12083 2,432core 15.75TiB 32 %1
(76¢c// — K) (504GB// — k)
SQUID-S 120853 38core 252GiB 1 X2
DBG 109 152core 1,008GiB 2 T3y 7 F
(76c// — F) (504GB/VE)
INTG 109 152core 1,008GiB 2 &Y 3 7HB
(76c// — R) (504GB/VE)
=2 FI| mySQUID IR T6core x 504GiB x LB
Gk 55/ — F# 55/ —

X1 RA YV MEEZZ L TEELEEY a 72 &RA L, ETFbREZERINIZVLARIT

X2 MDY a7eD/ —FROEFZHBRL T, RA VY MEEZIPRA -V ARIT

XA BRERFHZEE LAaWgs, FRRERHEOREMEIZIDBGH 10, Z oMl lkm el £9
XCoreEIRTE L mWiHE. A Core D HEME ILSQUID-SH 8core, ZDthix76cores 7t £3

XAEY ZIEE L@Ih\i%m\ FAXEY OHREMEIZSQUID-SA252GB., ZDthlL504GB & %l £ &
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3.1.2. [SQUID] REBCPU/ — FofEWLA()

& ) T7ILETHBAE
1/ —FANTO7AT7 I LETEZREELIY s 7R U0 LT,

#!/bin/bash

— gsub option ———————-
#PBS —q SQUID

#PBS ——group=G01234

#PBS -1 elapstim_req=00:30:00

- Program execution —————————
module load BaseCPU
module load XXX/Xxx — a2/ JLEf(Zmodule loadL TN D EEESH
cd $PBS_0_WORKDIR
./a.out
25 \Orchestrating a brighter world NEC



3.1.2. [SQUID] i

CPU/ — FEWA2)

& XL v FWHIFHITE

1/ —FANTORLy RN T7 07 LETEREELI-a 7R 7Y T hoY Y FIILTT,

#!/bin/bash

gsub option
#PBS —g SQUID

#PBS ——group=601234

#PBS —-v OMP_NUM_THREADS=76
Program execution

module load BaseCPU
module load Xxxx/xxXx

cd $PBS_0 WORKDIR
./a.out

#PBS —| elapstim_reg=00:30:

00
— WIRTHZEHEE

— a2/ JLEFIZmodule load L TULVI=d D FE0E;

FMABOTITES

ETX7 VU7 T TOMP_NUM_THREADS] Zend ICFEE L T 72X L,
[OMP_NUM_THREADS | Z#&E LAWEE, H5WIFEES7EZEEL TL X > 754,
BERLABWIEIERTORITE LD AIEEDNHY X T,

26
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3.1.2. [SQUID] i

& MPIR]ABEGE(ntelMPI)
4)— RKTHRA3047A R A4 T AIntelMPIO 7' 005 AEFTHERBELE-Y 3 7R 7Y
JhOY > TILTT,

CPU./ — FDfFEWLAR)

#!/bin/bash

- gqsub option ————————
#PBS —q SQUID

#PBS ——group=G01234

#PBS -1 elapstim_regq=00:30:00

#PBS -b 4 - J—F#EEE

#PBS -T intmpi — IntelMPI1Z35%E

# Program execution ————————-

module load BaseCPU

module load Xxx/xxx — a2 /NAJLEfICmodule load L TULN=H D EECE

cd $PBS 0 WORKDIR
mpirun ${NQSV_MPIOPTS} -np 304 ./a.out — mpirun®3|%kI=${NQSV_MPIOPTS} Z}8%E
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3.1.2. [SQUID] i

CPU/ — FEWA(4)

& MPl+ / — KARMLHIFIB A E
A)—FTE/—FLEICI7O0RZERL, K70 XTIEDRL Yy FZEKT 5
IntelMPI7’B 72 LETZEBE L3 7R T oYY 7ILTT,

28

#!/bin/bash

t—- gsub option —————————
#PBS —q SQUID

#PBS ——group=G01234

#PBS -1 elapstim_req=00:30:00
#PBS b 4

#PBS -T intmpi

#PBS —-v OMP_NUM_THREADS=76

- Program execution —————————
module load BaseGPU
module load Xxxx/xxx

cd $PBS_0_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 4 ./a.out

Ll

—

J—RK¥%EIETE
InteIMP1 #3557
ALy FiF|ETEHEIETE

a2/84 JLEEIZmodule load L TULM =1 D FEREL

mpirun®3|%k1=$ {NQSV_MPIOPTS} #i5%E
170 XZ1CPUICEIY KT, 4a7F7IZT6RLw FZE|YHTS
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3.1.3. [SQUID] "7 b/ —FDfEVLT(1)

® ) T7IIETHABAE
IVERTO 7077 LETZRBEL-Ya 7R U7 o> 7ILTd,

#!/bin/bash

- gsub option ————————-

#PBS -q SQUID-S — 1~IWEEART HEE(X. SQUID-SF 1 —%I8TE
#PBS ——group=G01234

#PBS -1 elapstim_req=00:30:00

#PBS —-venode=1 — 2R TIVEFERYT S LEEE
- Program execution ——————————
module load BaseVEC
module load xxx/xxx — O2/NA JLEf(Zmodule loadL T3 D EECSH
cd $PBS 0 WORKDIR
./a.out
29 \Orchestrating a brighter world NEC



3.1.3. [SQUID] "7 bbb/ —FDfEVWT(2)

& XL v FWHIFHITE

30

IVERTORLy FIA 70077 LAETEREEL->a 7 A7 oYy 7IILTT,

#!/bin/bash

e gsub option ————————-

#PBS —q SQUID-S — 1~IVEFERT 5i55%. SQUID-SF 1 —%1E%E
#PBS ——group=601234

#PBS -1 elapstim_reg=00:30:00

#PBS —v OMP_NUM_THREADS=10 — AHETHEIETE

#PBS ——venode=1 — 2AKTIWEFERT S LEETE

e Program execution ——————————
module load BaseVEGC

module load xxx/xxx — a8/ JLBFIZmodule load L TUL V=3 D EERE

cd $PBS_O_WORKDIR

./a.out

MABREDFE S

FTZX 7Y 7 T [OMP_NUM THREADS| # N IZEE L TL a0y,
[OMP_NUM_THREADS| ##ELAWGE, 2 WIEE-/-EXETL TLE >1-5HA.

B LAWEINHTOERITERDAIEELH Y £,

\Orchestrating a brighter world NE‘




3.1.3. [SQUID] ~Z kL / — FDfEWLTT(3)

& MPIF]AAE(NEC MPI)
AQVETEEA007 B X E4 T ANEC MPIO 7 A4S LETZEE LAY 37X 20T
oY SILTT,

#!/bin/bash

t——— gsub option —————————
#PBS —q SQUID

#PBS ——group=G01234

#PBS -1 elapstim_req=00:30:00

#PBS —-venode=40 — 2 TIVEFERT S LEFET
#PBS -T necmpi — NEC MPI1Z3i5%E
- Program execution ———————
module load BaseVEC
module load XxXxx/xxx — O 2/\AJLEFIZmodule load L TULZM\=H D FECEL
cd $PBS_0_WORKDIR
mpirun —-venode -np 400 . /a.out — MPIZ7AatEADVHE L UVEADE|Y L TIZINQSVA B EN TEHE
31 \Orchestrating a brighter world NEC



3.1.3. [SQUID] "7 b/ —FDfEWTT(4)

& MPl+ / — KARMLHIFIB A E
AQVETVEH 7=V 170X 24l 70X TI0EDRXL v KE4TANEC MP]
TR0 LAETERELEYa VRS oY T IILTT,

#!/bin/bash

t——— gsub option —————————-

#PBS —q SQUID

#PBS ——group=601234

#PBS -1 elapstim_req=00:30:00

#PBS —-venode=40 — S TIVEFERT S LEFET
#PBS -T necmpi — NEC MPI1ZiE%E

#PBS —-v OMP_NUM_THREADS=10 — RLvw FiF|ETHEFIET

- Program execution ——————————-
module load BaseGPU
module load XXxx/Xxx — a2\ JLEFIZmodule load L TWLM=H D FEEE;

cd $PBS_O_WORKDIR
mpirun —-venode —np 40 . /a.out — MPIZAatEAXADVHE L UVVEADE|LY L TIINQSVA B EN TERE

FARFDIER
[OMP_NUM_THREADS | T#EEd 2VEH/-V DXL vy FEUL, a7 TH B0 BA R WK
JICLTLTzE N,
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3.1.4. [SQUID)] GPU./ — FdEWA (1)

& ) T7ILETHBAE
1/ —FANTO7AT7 I LETEZREELIY s 7R U0 LT,

#!/bin/bash

#— gqsub option ——————————
#PBS —q SQUID

#PBS ——group=601234

#PBS -1 elapstim_req=00:30:00

#PBS -1 gpunum_job=1 — J—FHEYIGPUERT B L EIETE
L Program execution ——————————
module load BaseGPU
module load Xxxx/xxx — a2/ JLEFIZmodule load L TN =41 D ZEECEL
cd $PBS_O_WORKDIR
./a.out
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3.1.4. [SQUID)] GPU./ — Fd{EWH(2)

& XL v FWHIFHITE

1/ —FANTORLy RN T7 07 LETEREELI-a 7R 7Y T hoY Y FIILTT,

34

#!/bin/bash

frmmm gsub option ———————-

#PBS —q SQUID

#PBS ——group=G01234

#PBS -1 elapstim_reg=00:30:00
#PBS -1 gpunum_job=8

#PBS —v OMP_NUM_THREADS=76

L Program execution ——————————

module load BaseGPU
module load XxX/Xxx

cd $PBS_ 0 WORKDIR
./a.out

- J—Fr®HYSPUERT S LZHERE
— WIRTHZEHEE

— a2/ JLEFIZmodule loadL TULV=4 ) #50&,

FAROIES

ETX 7Y 7T TOMP_NUM_THREADS] Z# &N d ICFEE L T 72 &L,
[OMP_NUM_THREADS] Z#8E L A& WEE., H2WIHESTEZEEL TL X >3558,

BEHLAWEIBRTORITERDABEELHY X7,
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3.1.4. [SQUID)] GPU./ — Fd{EWLWA(3)

& MPIF]H A% OpenMPI)

2/ —FCREAT O R4 T 50penMPIO 7 B0 5 LETH#REE LIP3 TRATY

T hDOY Y TILTY,

#!/bin/bash

L gsub option ————————-
#PBS —qg SQUID

#PBS ——group=601234

#PBS -1 elapstim_reg=00:30:00

#PBS -b 2 - J—F#%EEE
#PBS -1 gpunum_job=8 — J—FKH-YSGPUFERT AL %FIETE
#PBS -T openmpi —  OpenMPI #35%FE

#PBS -v NQSV_MPI_MODULE=BaseGPU — OpenMPID#CENIMNBE LG HED 12— LA TR

s Program execution ———————————
module load BaseGPU

cd $PBS_0_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 4 -npernode 2 ${PBS_0 WORKDIR}/mpi_prog
— mpirun®5|%Z$ {NQSV_MPIOPTS} #1573

module load xxx/xxx — a8/ JLBEFIZmodule load L TULV=+ D F 528

E

FRRFOER S

NQSV _MPI MODULEIZEHDEY 2 —ILAZIEET2HBEI1Z. 28X TEET S Z EAFETT,

(f3]) BaseGPU & cuda/11.3%8Ed 5
#PBS -v NQSV_MPI_MODULE=BaseGPU:cuda/11.3
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3.1.4. [SQUID)] GPU./ — Fd{EWA(4)

& MPl+ ./ — RRIEFIF B A E(OpenMPI)
2/ —RKRTH/—FEIZ270€vX%Z4R L, OpenMPIC K )& 7O XTI2ED R L v K
AT H0penMPI7 07 2 LETEZREREL-Va 7R 72U T oYY LTI,

#!/bin/bash

#— gqsub option ——————————
#PBS —q SQUID

#PBS ——group=601234

#PBS -1 elapstim_reg=00:30:00
#PBS b 2

#PBS -1 gpunum_job=8

#PBS -T openmpi OpenMP1 Z38E

#PBS —v OMP_NUM_THREADS=12 ALy FiiFIETHZEIETE

#PBS -v NQSV_MPI_MODULE=BaseGPU — OpenMPIDEENMNBEELLBIED 1—ILRZEIETE

J—F#EETE
J—FH-Y8GPUERT HZ & ZEIETE

Ll

L Program execution —————————
module load BaseGPU
module load Xxx/Xxxx — a2/ JLEF(Zmodule loadL TULN-1 D ZEEEE;

cd $PBS_O_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 4 -npernode 2 ——bind-to socket ¥
——report-bindings ${PBS_0 WORKDIR}/mpi_prog
— 170X #I1CPUICEIY HT, 12a7F7IC12R Ly FZE|IYHTS
f=8. T—bind-to-socket] H#i5xE

FMABDFES
NQSV_MPI_ MODULEICEHDEY 2 —ILAZIEET IHEIE. 30X THEET S EARETT,
(f5]) BaseGPU & cuda/11.3%3EE T %

#PBS -v NQSV_MPI_MODULE=BaseGPU:cuda/11.3
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3.2.1. [OCTOPUS] Y3 777X

- NACPU/ —FmFY a7 o 7R

FIRAE FIAETgE FIA P8 FIER AT 8E EEZ RS
BB R HACore#l XE /—F#
38E
24 core 185 GB Ty TR
DSt 109 (24c// — F) (185GB// — R) !
. 3,072 core 23,680 GB AY 27774 7HAB

INTC 12085F3 T Soen) O 128

=B myOCTOPUS  #E#IR R e S/ =k

XF BRI R ERFEZIEE LA WGE, FARAKEOBEMIZINTCA 20, ZoMiFlasnan ) £3
XCore# A E L WEES, FIFACore DR EfEIL24coretmY) £9
XAXEYZBELAWES., FBEXEY ORTE(E(X185GB LAY 4

MOCTOPUSO Y a 7RIV UT R 77400 > FILIFLTAHSRB IEE L,
2% . OCTOPUSHY > ILxo Y 7 hE
http://www.hpc.cmc.osaka-u.ac.jp/system/manual/octopus-use/cpu-script collection/
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3.2.1. [OCTOPUS] Y3 777X

-GPU/ —F@EIIFTYa 707X

FBRAE FIFRATEE FIFATTEE FIFATTgE FRIESFIATTEE | 5%
BB = ACore#f XEY /—F#
A 768 5,920 GB 1/ —F&icy
AR OCTOPUS 1208578 1)/ o 1) e = ) 32 GPUAK & A ke
24 core 185 GB TNy TR
- 105 (24c/ ) — F) (185GB// — F) !
&Y 3 7F A
768 core 5,920 GB Ty
INTG 12085R A e = ) 32 ééuzw&?%;ﬁm%
Be
S5EF A 24core X 185GB X e
myOCTOPUS  £EHIfR ) — R¥ L ) R a8/ —F

XA BRI EREREZIETE L AWES, fIERERFEOBEMEILINTGH 200, Zotizlosal) 3
XCore#M AT L WEE, FHcorel D EME L 24core & V) £
XAXEYZBELAWES., FBEXEY ORTE(E(X185GB LAY 4
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3.2.1. [OCTOPUS] 3777 X

- Xeon Phi/ — K@y a 777X

WETE | AR AR FEHRE
Va3 3] | mACore#l XE /—F#
ENGRIE OCTPHI 1208578 fé%g/c‘iep) ?i%%%BG/B )
INTP 12085 (Zé%ii/cﬂep) ?@%%BG/B g 32 RS2 AR
ZEepllis myOCTPHI 48R O e &h/ = K

XA e RBR M Z 15T
XCorefz18E L HWHE.
MEAEYZEBELARL

LiaWEEa,
FHBcore M DIRE(EIL64core &7l £
HeE., FBEXTY OREMEILI8CGB A £ 3

RKAEFTLERLRSE ./ —FAlFya 7o o7 X

) FAROE B D R EE IZINTPA209,

ZoMIEln Y £

FBAAE/ ¥a7 FIFATT&E FIFATT&E FIFATIE FSFIATTE | &
7R ] ] B ACore#k XEY /—F#
HEF A 256 core 12TB
OCTMEM 1205 e — ) el — )
256 core 12TB =EY a 7HA
INTM 120854 e — ) el ) 2
XA AR BEEAIEE LA WEA, FARBEBEOBEME ZINTMA 205, ZoMElaei Y 24

XCore#l & I8E L2 WiGE.
XAEYZIBELRWE

FlfEcore L DR T (EIL128cored o W) £ 5
Ha. MBXTYOREMIZ6TBE Y £
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3.2.2. [OCTOPUS] SQUID & d3E L

® SQUIDYRT L EOCTOPUSY AT LATIEFFICUTDEWNSYHY £,

MPIS A 751 Intel MPI Intel MPI FERARRZA 77 UNERLYET
NEC MPI Open MPI
Open MPI NVAPICH2
B g NQSV_MPIOPTS  NQSI_MPIOPTS Y3724 U7 FNTEET S
RIEZHENERY £
GPU/ —F gpunum_job gpunum_job OCTOPUSTIZNQSVIC
+ 73 gpunum-lhost gpunum_lhost# 7> 3 ‘/%ﬁﬁﬁ’(‘% FHA
modulea~ > K P FEXS IS OCTOPUSTlEmodulea~> K%
FERTXEEA

=% . OCTOPUSORA AT E
(CPU) http://www.hpc.cmc.osaka-u.ac.jp/system/manual/octopus-use/cpu-use/

(GPU) http://www.hpc.cmc.osaka-u.ac.jp/system/manual/octopus-use/gpu-use/

(Phi) http://www.hpc.cmc.osaka-u.ac.jp/system/manual/octopus-use/phi-use/

(KBEXEY /—F)
http://www.hpc.cmc.osaka-u.ac.jp/system/manual/octopus-use/mem-use/
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41. a3 7R TROHEREFTS 3 (1)

& TEFREHIREDIETE
Va7 BEBYRTLTIIERERICEOLDE CRETCE{TAREA/ —FIZYa”
274 LET,
>aT7 Ry T MIT,
ZBIERHIPRE(# PBS -l elapstim_req=[#2:8 I35 &IPR(E]) (<
BYLIEE(Z7R S 7 LAOERTEBE+ a)ZI8ET 5 Z & T,
THAvanvedKal), RITHBRERPELL LS AEELH Y £7,

other 2B DY 3 TAZEE A
other other

other 1H§Fﬁﬂ® other
. e E ] QIEEOY 3 7BAEA
OtHEr

other

node

time
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41. 3720 TNOHEREFTS 5 (2)

® / —FHEEBETITOHA T3>
WETIEHY FEAD, BRRA T avzBNALET,

5752 G

N[¥374] CavoZmArEELET,
BEIBITNIE, Ny FRIYUTNEGA T 3 THIHEY £5,

o [lBELEDT 74 IL4E] Ny F2aTOREHAOHANT7 7 ALELEIEFELET,
EEEALTITNIE, PaTEABEOT AL MY [¥PaT74LoY 7T X D] @
77ANEZTCHEHAOINET,

e[BEIS—HHT77A41LE] NvFPal7oZEEII-HOOEAT7 7ALEZLERELET,
BEINZITNIE, VI/IZRMRABOT AL FUIC [YaT7&e) 7T KD
D7 7ANVETHEADEINET,

-j [o,e] Ny Fa7OREHNEIZETL S —HAO%E~Y—TLET,
0: =Y LIEREZELENICHALET,
e =Y LIRBREZELEL S —HAOICHEALET,
(-j&ob L < IZeDBICIFRR—ZHADBETY)
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41. 3720 TNOHEREFTS 5 (3)

® / —KFHEEBITITHF T3~

eead=

“-M[X—JT KL X] A—ILDXELEEELEF T, EHIETC T 255
-MX—=ILT KL R, A—ILT KLX2
DESITT,] TERY->TLEE L,

-m [b,e,a] Ny FVa7OREDEIZOVTDX —ILEEY T,
b:Ya7ARBLIcE TICA—ILEXE
e Y aTdMRT LI EICA—IILAKE
a:YaTvNEERT LI-EEICA—ILERE
(-m&bPeDBICIZFAR—ZADANHETT)
BEAEET D ENTEEXT,
) BARARF & IR THFIC X —LBA]

-m be
-v IRIBZA Ny FTa7z2RTT5LEIERTIREZHZEELET,
B/ —FTETT 256, 2CD/ — FTHRELZREZHROENZREINE T,
-r{yln} NyFoa7n) 7 vaEaEELET,
y: Tk
n:y>>AF
44 \Orchestrating a brighter world NEC



4.2 IRIBEH D ER)

® T aTXRVYUTMOIER TR, RIEBZEMZ ERT % LEFTY,
LTI, 78, /—FEABREZHELTEFETAYa7R7Y T oY TILTT,

(1

2/ —RKT765(B8a7// — )78 07 LET2#EELTCWET,

#!/bin/bash

- gqsub option —————————
#PBS —g SQUID

#PBS ——group=601234

#PBS -1 elapstim_reg=00:30:00
#PBS —v NODE=2

#PBS —-v CORE=38

#PBS —b § {NODE} - J—FRZEEE

#PBS -1 cpunum_job=$ {CORE} — /—FRYE-YDaTHEETE
#PBS -T intmpi

L Program execution ——————————

module load BaseCPU
module load XxXxx/xxXx

cd $PBS_O_WORKDIR — QsUbEITHRDAL Y hT 4 LU FANTEED

NP="expr ${NODE} “*” ${CORE}" Rt =5tE
mpirun ${NQSV_MPIOPTS} -np ${NP} —ppn ${CORE] ./a.out

T B/ — FEEZEET 2HE, Y3720 U7 N OEBEEREIEFRICT 52N TEET,

45 \Orchestrating a brighter world N E‘




® U aTEEBIXTLOBEEE L TEEINIIRELH
UTFIE, VT XA METHICEEES L TEEINIIREBZHN T,

RIEZEH A B vA7avick?d
EEAE

(1

PBS_ENVIRONMENT Wy FYIITRIWNy FUBBTHS Z &%&nd. "PBS_ BATCH"AEE SN 9, X
PBS_JOBID NyFYIJIR DY a7 IDAREINET, X
PBS_SUBREQNO Y7 I IR INEENRESNET (54X LY v I U IIX OB O
WRIARYy 7Y gTR M [5.1. /87X Yy o) T X MERE] THAL £9,
PBS_JOBNAME Ny FYUITXNEAEESINE T, x
PBS_NODEFILE DO IR MEBRT B3 7HRITINTWBRAN—BIEEHINZT7 7ML~ O
DIRZADNEEINET,
PBS_O_HOME 74T v bRR N EORBEZHHOME AR ESINE T, O
PBS_O_HOST 74TV P RXMEADEREINE T, O
PBS_O_LANG 7747 bR N EDRIBZEHLANG AEREINET, O
PBS_O_LOGNAME 7 74T v bEZX N EORBEZEH LOGNAME ARRE SN E T, O
PBS_O_MAIL 7747 bRA N EORBEH MAILARESINET, O
PBS_O_PATH 7 7AT v FERRX N EORIBEH PATHARESINE T, O
PBS_O_SHELL 7747 b RA N EORBEH SHELL AR ESINE T, O
PBS_0O_TZ 7747 bRA N EORBEZH SHELL AR ESINE T, O
PBS_O_WORKDIR 0747 MRAMEDEERT AL PUERELE T, O

¥OCTOPUS—TIE, [PBS_SUBREQNOJ . [PBS__NODEFILE] IR TZ A,
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5.1. /85 X hYw oo T X MERE(D)

® X7 ANy UTITX I EIX
ATERDINTA—=ZOAN T 7ANEEZLBEIR S, RI—DT a3 7RI T %
Y7 378 L TEHEEITTSS 3 7T,

PBS_SUBREQNO=1 P
. o E
P *757;7 3 7:\\%%}~3€’ P77
BELTYa7H&A PBS_SUBRFONO=2 Wz Z 7=
| TRE N i
PBS_SUBRFONO=3 P
@Mﬁ?—%gﬁﬁm

m fH—
Rl—V L=\, EEDOANRRZ— 0657 Y v T ILET
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5.1. /85 X hYw oo T X MEEE(2)

® XTXKYUw g U J LR MDA E
Y7 aESEREEL-Ya 7RI T N EERL, gsuba~w > NICTEA
L £9,

vaJR7 VT b0y T IL

#!/bin/bash

#PBS —q SQUID

#PBS ——group=601234

#PBS -1 elapstim_reg=01:00:00

#PBS -t 1,2,3

B 1 NSARYY YOG IR MDY TV I TEFSELTINGIZIBE (-t 1-3 LIBETHEEHTEEY)

echo $PBS_SUBREQNO
# 1 REBZEHPBS_SUBREONOIZH T2 3 T2 LMY T3 TBBHNRESNTVET

49 \Orchestrating a brighter world N E‘



5.1. /85 X b w oo T X hHERE(3)

® T AUy T Y TITX b DIRREHER

50

WRALI/ARNTZ XN Yy 77T X FDIRREIL, gstata~ > K THERRT 2 2 &

TZ X9,
$ gstat
RequestID RegName UserName Queue Pri STT S Memory CPU Elapse R H M Jobs
1234[]. sqd gsub. sh user SC1 0 QUE - - - -YYY 1

Tastatav > FOA T a UG LDGFGE. BALEZD 3 TORBARTIINET

$ gstat -s
RequestID RegName UserName Queue Pri STT S Memory CPU Elapse R H M Jobs
1234[1]. sad gsub. sh user SC1 0 QUE - 0.00B 0.00 oOYYY 1
1234[2]. sqd gsub. sh user SC1 0 QUE - 0. 00B 0.00 OoYYY 1
1234[3]. sqd gsub. sh user SC1 0 QUE - 0.00B 0.00 oOYYY 1

Tastatavw > FIZ-sA T avEEELEES. Y723 JDBERARTEINET
[IRO#HFIFH IS 3 IEETT

$ gstat -R
RequestID RegName UserName Queue Pri STT R HM Jobs TOTAL ACTIVE DONE
1234[]. sad gsub. sh user SC1 OQUEYYY 1 3 3 0

Togstata<v > RIZCRA TS avEEELESBE. YYUBRRINET
TOTAL (2. €972 3%, ACTIVE [Z. Ny FH—NLETRELTWA ST 3 T#H.
DONE (2, T LY TP a THEIBRINE-HEZEL) EZRTLET
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5.1. /85 X MY w oo T X hHEEE(4)

® X7 XNy oYX NDHIER
I A MYy I TR MNEEY 72 a7 280HY 3 7ICHT28IBe. Y
T2 YT NEMNTOEIBRZITY) ZENATEET,
$ gdel 1234[].sqd

Request 1234[]. sqd was deleted.
1297 3 J%HIBRLET

$ adel 1234[2]. sqd
Request 1234[2].sqd was deleted.
THESINE=Y T a TOHEIBRLET
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5.2. 7 —7 7 A—#&Ee(1)

® J—/r70O—¢IZ

CaTOEAN - ETAEEL—EOUEA IR Y S LTERL, Ya T
DEITNEFRZF % H|H T 258 T,

—EDIIE &
.itmfﬂMﬂ%

-

&1

m fEy—

@!>__

—> QL):]

— @D

~

J

(B11) RADICHNBRAOLAD Y 3 7 %EIT
Fo#%, FIETER L7 7 A LEFBTEHOY 3 7547

(F12) ¥ a 7A. B, =, Z%J&

N EEm

KFAT

BRTEBKRT LEWY 3 7H% > 72884, URONEAE T RTEBYR
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5.2. 77— 7 0—#EEE(2)

¢ FEE R RERIRTFRIMR, HIHE
B ERET (--afterF 72 3)
[--after job_A ./job_ Bl @ £ IZ3EET 5 Z & T, [l A ]—[icb B ]
job ADEITIR T, job BOEITHREIMINE T,

B EFET (—-parallelr 7> 3 >) -
[--parallel ./job_A /job Bl @ &3 Ici8ET BT, | feo A ]
job_A&job_BAREIKFICRITRIME NI T, 1 fiebB]

B To—FEBOEEY s 70X v )L (--cancel-after4 7> 3 )
[--cancel-after ./job_A] O LS IZEE L= LT,
[--after job A ./job B] O & HIZIEET S Z & T,
job ADNEBIRT L7-3HE. job Bldx ¥ »Ei(qde)dNn £3,

IEFERT — E17HA BEERT > vt
AP ]
T aT7ADNEBRT LI-EE. T aTZANEBRT LI-EE.
T3 7BOETHHBINS CavBliF v riLEns

53 \Orchestrating a brighter world NE‘




5.2. 77— 70O —#EE(3)

® 7— /7 70O0—0DY 3 JETEHIEIAEFES AY v b
B 7— 7 70—%FEhHT ICIERETHIE
(#:qwaitdF] FH)

7Av by R —=—nNETqwaitzfB L. IRXBOYa 7HRT L2 & zER L
SRDY 3 7 %&qsubd B,

#!/bin/bash
gwait <reqlD_A> <G1XKBOY a 7R TI2EFTIITHED
gsub ./B_req F2RBDY a TEBRA

B7—770—%%F5EMEIRC Ry 2= rrans

node
node

»
»

»
»

time time
qwaitz B 2355 77— 70— 4%FBT 254
(job ADEATH T#. job BEIA) (job_ ADEITH TH#. job BEIEA)

= job_BDEITHIRRZIHE L
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5.2. 77— 70— (4)

® 7/ 7a—X7YT NDOERK
M — 70— YThEE?
e 7= 7A—0O—HEOMIBETIR LI IR YT h
kg Bwstarta~v > FEFALT, 7T—2770—X7 U7 MEHRALFEFT,

m X7 7 MIADKRT%., BOETEIR)

#!/bin/bash
gsub -N A A.sh | A I B | _
gsub --after A -N B B.sh > time

X-NA7>avickY>a7ic
ZBIETIT DT ENTE B,

mX7YZ7MA, B COTRTHAKRT%. DOEITEIER)

#1/bin/bash a4 )
gsub -N A A.sh
gsub -N B B.sh
gsub -N C C.sh
gsub --after A,B,C -N D D.sh | C I D |
\_ >time )
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5.2. 77— 70O —#gE(5)

B X7UTHRGIA, B, COTRTHRTER, DOERITHEA, DO T, E. F.

56

GDEIA)

#1/bin/bash

gsub -N A A.sh

gsub -N B B.sh

gsub -N C C.sh

gsub --after A,B,C -N D D.sh
gsub --afterD -N E E.sh
gsub --afterD -N F F.sh
gsub --afterD -N G G.sh

4 )
A1 e 1]
| B |
[ C [ o T c |

\ > time )

m X7 )7 RIA, BzE1THR)

#!/bin/bash
gsub --parallel A.csh B.sh

| other | A |

>time
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5.2. 77—~ 70 —#8E(6)

B X7 TRALPEERT LI5S, BUBEEIRTE v L)

#1/bin/bash (" RERT — BUEF v L N
L7=5%5&

gsub --cancel-after -N A A.sh

gsub --after A -N B B.sh | A ” B I C I D |

gsub --after B -N C C.sh > time

gsub --after B -N D D.sh \_ _J

XUTDOGENEERT EABINET
IR T AT — R A0
- qdel THIBR = L7z
U RATLAEBEICL-STKRT L
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5.2. 77— 70O —#EEE(7)

® 7T—/r7O—0DOA

wstart <> KO5|¥Ic7— 27 78— Y7 hA2EELET,

$ wstart wfl.sh

X7 —o78—X2 Y rOLuiEwll.sheée LTWEd,

® 7 — 7 70— DIRAEHERR

wstata< > FZ2FBLET, 517 —27 7A—IDEIEFELTLEI L,

$ wstat 123
X7 —270—ID%123L LTWET,

7—7 70 —IDERARICRREINET, BLLIFE, 584 L Twstata~v > F2EITT 5 2 & THERABETY,

<H DB >

$ wstat 123

WFL-ID RequestID RequestName Stat Exit
123_sqd 12345.sqd A RUN -
123 _sqd 12346.sqd B QUE -
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5.2. 7 —7 7 A—1#%EE(8)

® 7— 70—k

59

wdela~> Fos|#Ic7—2 70—IDEIEELET,

$ wdel 123
ZNniCEY, 7= 70-RATEAINZD VIR NPT RTHIBREINET,
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5.3. BEAMPIOETI 7714 =7 4] (1)

® Nt xmay7~AmE ) YT

LZHE/ — KR, UTOLS5BEBRELTWET, 5TE/ — FoBERICEDE
T. MPIZRZ 2 LDE 70w REAT7AZNY Y TEHZ T, iR LT 55
ENHY T,

CPU

Memory /

nfiniBand

PCle PCle I
GPU/ —y
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5.3. BEAMPIOET[7

¢ 70t XEN B TOMERR
EMPIZ A 72 U3, RITHIC

RETEIFUATDEBY TY,

B Intel MPIDOHEE

2 BT/HCPU(VE)Z H AT 5 Z &EDAIEET T,

£47H(C [I_MPI_DEBUG=4] %3EL 7,

BEHNDICUTOL Y ICHAOSINE T,
[0] MPI startup(): Rank Pid  Node name Pin cpu
[0] MPI startup(): 0 446143 cpu0l0l 0 <MPI®ORank#07 0+ Z %
[0] MPI startup(): 1 446144 cpu0l01l 1 cpull0l/ —ko#0a7ICEY HTHoNE
[0] MPI startup(): 2 446145 cpu0101 2
[0] MPI startup(): 3 446146 cpu0101 3
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5.3. BELMPIOETI 774 =7 4] (3)

62

B NECMPIDi5E
mpirun®# 7> 3 12 [-v] #7>av2BELET,
mpirun -v -venode -np 3 ./.out

TRAEHAICUTOL S ICHAENE T,

/opt/nec/ve/mpi/libexec/mpid: Creating 1 processes of ‘./a.out’ on VE 0 of local hostvec0101
/opt/nec/ve/mpi/libexec/mpid: Creating 1 processes of./a.out' on VE 1 of local host vec0101
/opt/nec/ve/mpi/libexec/mpid: Creating 1 processes of'./a.out' on VE 2 of local host vec0101

T MPID17 0+t X Avec0101/ — FOVE#2IZE ) BT o7

B OpenMPIDiHE

mpirun®# 73 3 > IZ [-display-map| # 7> av%#EEL 7,
mpirun ${NQSV_MPIOPTS} -display-map -np 2 ./a.out
ZEHNDICUTO LS ICHASNE T,

Data for node: gpu0101 Num slots: 76 Max slots: 0 Num procs: 2
: : / S]]
Process OMPI jobid: [123,1] App: 0 Process rank: 1 Bound: socket O[core 1[hwt 0]1:[./B/././././././~././.]./././.JIL/.1.J./.].1 ] ~.].].]. /.J.7.]]
I1Z

T MPID1 7 0+ XAHgpu0101./ — KdDsocket#0Dcore#1IZEY) éﬁ Y (W

NG
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5.3. BELEMPIOETI 774 =741 (4)

® 14T+
EMPIZ A4 77 0%, ETRFICEIY B THaT7 %263 25 2 EARIBETT,
ZZTlE VT bR VT FEREGICERBBL £ 9,

m 7y hEF
ey MIEHTTORAEEY) Y TET,
Viy b0oa70—>v oy 0o a71->v oy N0 a7 22—y 0D 3773
-y Moa70—->v gy bloa71-—0
EETORINY Ty MIERL, R—XTYZFERT 0. VI v by
BUCLERNTCUPI O mERE N B N £,

BTy MR
ey MINLTKEIZZAEXZE Y ¥ TET,
Vo r0oa70—-v Yy Floa70—-v gy f0oa71l-v oy FloaTl
-y N0 aAT2->Y 4y MloOa 7 2 —---
e AT HRLEBTCETITSHAE. V7 vy PERICENNIaT7H Y DNMERT
HAEYNYRIBAEBVEXEE)ZHERTCESD-H, AEUADT—X
T INSRICKY FT,
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5.3. BELEMPIOETI 774 =741 (5)

® Ty b EDIEETT A

64

EMPIZ A4 77 0%, ETRFICEIY B THaT7 %263 25 2 EARIBETT,
Tl YTy B vy FEREFICEHBL £,

m YTy R
e Intel MPIDI5&
FEITEICEEZH [I_MPI_PIN_PROCESSOR_LIST="all:map=scatter’| #¥Ed %,
« OpenMPIDHA
mpirun®# 7> 3 > (C [--map-bysocket] ZIgFET 5,
mpirun ${NQSV_MPIOPTS} -display-map -np 2 --map-by socket./a.out

m 7y hEF
e Intel MPIDI5&
EITRICIREZH [1I_MPI_PIN_PROCESSOR_LIST="all:map=bunch"] %#38F 3 %,
- OpenMPIDIZE
mpirun®# 7> 3 > (Z [--map-bycore] Z#IET 5,
mpirun ${NQSV_MPIOPTS} -display-map -np 2 --map-by core ./a.out
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5.3. BELMPIOETI 774 =7 4] (6)

&® Intel MPIIZCHITE/ —FARZ7O€REDO~= 2 T7ILIETE

65

Intel MPITlx. -ppn. -rr. -perhostd 7> 3 > (I MP| PERHOSTIRIEZHME ) #I8ET 5 Z & T.
J—FRO7ACX%RET 52 &HAIETT, 7272 L. -machinefile 7f7 arvaEHB LIS E. -
machinefile # 7> 3 v MBI N E T,

SQUIDD Y 3 7EBY X7 L TlE, NQSV_MPIOPTSERIEZH D F(Z, -machinefile 7> 3 v &2 5A
TW5S7=8, -ppn, -rr, -perhostF 7> avig@E@henl) £d, /—FROTOCIHEZRET 535
éﬁ\4wwwmﬁb#7>a/-ﬁ%37&%¢iﬁé ETRIBETT, 7272L, a7 D=V %
AHBT LR EL VNI WIETE T B55E L. PBS _NODEFILEIRIBEZ#H A L £9,

AT ig. PBS NODEFILEEBIEZ#AZFB LT, 2/ —K7T12878tvX(/ —KH-YV647 Ot R) &4
KT BHad7 AT by TILTT,

#!/bin/bash

t— gsub option ————————
#PBS —q SQUID

#PBS ——group=G01234

#PBS -1 elapstim_reg=00:30:00
#PBS -b 2

#PBS -T intmpi

- Program execution —————————
module load BaseCPU
module load XxX/Xxxx

cd $PBS_O_WORKDIR
mpirun —hostfile ${PBS NODEFILE} -np 128 -ppn 64 ./a.out
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5.3. BELAMPIOETI 774 =FT 4] (7)

® GPU/ —FKNIZHBITA{EHACPU, GPUDIEE A E
GPU/ — FIC TR+ 5CPU. GPUIZ. NQSVTIZ#IEIL TH Y £H A,
vy RPEEZHANBT ST FEDCPU, GPUICEIY ¥ TBZ EHAAIEETT,

CPU#0%

B numactlaw > K FERY %
numactla~ > Fz{#ERT % Z & TCCPUESZIETE
TEHIENTEET,

LUFIE. CPU#OZERT AT & ZEEL TWLWET,

GPU GPU GPU GPU GPU GPU GPU\
#1 #2 #3 #4 #5 #6 #7

#1

numact! -N 0 -1 . /a.out

GPU/—-P‘/
m IBIEZHCUDA VISIBLE DEVICES GPU#0%
FERT2GPUBSAISET DI LATEE T, A7 %
UFIE. GPU#OA(ERT A2 Z EABEL TWET,

GPU GPU GPU GPU GPU GPU GPU GPU\

export CUDA VISIBLE DEVICES=0 0 ¥ #2  #3 #4 #5 #6 #T

UPI
CPU S CPU
lgl lﬁl
\; GPU/—-PJ/
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5.3. BELMPIOETIT7 74 =7 4] (8)

B MPIZ>0ZEI{ERATACGPUZIEET 5 &
ZyNR—=XRg YT hEERTEZZET. MPIZ Vo ZEIERTAGPUAIEET A2 ENTEET,

UFiE, 1/ = FARTCRUMFNATBER/Vry M)TEITL, ZNEND YTy MIDREABGPU%E(E
B35 ERBELIZEITHETT,

WRAP=mpiwrap-single.sh

mpirun ${NQSV_MPIOPTS}-mca pml ucx -np 2 -npernode 2 $WRAP ${EXECDIR}/a.out

FRTERL. 7 v /83— 2 7 bmpiwrap-single.shORBIZUTOEH Y TF,

#!1/bin/bash
echo LANK=$ {OMPI_COMM_WORLD_LOCAL RANK} e ——
if [ ${OMPI_COMM_WORLD LOCAL_RANK} —eq 0 ] ; then #0 #1 #2 #3 #4. #5  #6 #7
export CUDA_VISIBLE DEVICES=0 =
rank#0  humactl -N 0 - $@ UPI
oTss — 7 i
export CUDA_VISIBLE DEVICES=4 —>
rank#1  numactl N 1 -1 $@ \_ GPU/ —F J
Tl
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5.3. BELEMPIOETIT7 74 =7 4] (9)

® GPU/ — FICHIFHNVLInkOR AT E

NVLink& (2. GPUBI CEE T —4&EX2THO@8E7A b3l TF, CPURNSIRWLED
SRTBEZITO Z ENAIETT,

7N/ — RIZT, MPI API’C‘NVLiﬂk%%' FAL. $BmXl A VICTUCXZ{ERT 5
( CUDA 3¥jty UCX + GPUDirect )IZ&1C. BT AREBZMIIUTDEEL Y T,

UCX_TLS=sm,cuda_copy,gdr_copy,cuda_ipc

X UCX(Unified Communication X) & %
HPC FDBIE APl 7L — L7 — 2 TF,
InfiniBandi 2 OMPIEED1-» ICE@E{bI N TWE T,
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5.4. SEKMPIOETIMPMD] (1)

¢ MIPMD> 3 7/
m MPMD> 3 7 & 1%
Multi Program Multi Data @& T4,
PIal—varpHBIcENT, EAZ22(H LCIE3OUL)DETEY 2 —IL A
BIRFICEITL. MMAEICMPIBEZITWAD HEEEITT 2 ETI/ILEMPMDET L E
HOFEd,

a.out _
:) MPLE(E
b.out

> time

B FAEAgEAEMPIZ A7 Z Y
LIF3D2DOMPIZ A 7 ZVE, WIFNEHEMPMDIZHILL TWE T,
* Intel MPI
« NEC MPI
e OpenMPI
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5.4. BEAZMPIOEITIMPMD] (2)

® MPMDY 3 7OETHE
JNECPU/ — FIZTa.out® / — F#1TT60%Y, b.outx® / — K#2,#3 T
152165 E1TS 55

#!/bin/bash
#PBS —g SQUID
#PBS ——group=601234
#PBS -T intmpi
#PBS -b 3
. (ER)

module |load BaseCPU
export I _MPI_DEBUG=4
cd $PBS 0 WORKDIR

mpirun ${NQSV_MPIOPTS} -np 76 ./a.out : ¥
-np 152 . /b. out
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5.5. A>T+ DOETAHEQN)

SQUIDYZATFLTIE, avTF72FAL T a7 ZzETd 52 ENTEE
I, AT FEFAALTY a 72T 2H5D, a7 X7 UTRMID
WTEHBAL 9., (XOCTOPUSYXTFLATIHFEBTEEHA)

® VT SET
AV TFTDOETIE, exec Y 7aAvr FERELTERL X,
(E17#)centos.sif A>T+ A4 A= HWNdDhostname A~ > Fa2RITT 545HE

$ singularity exec centos.sif hostname

Ay FOERXIFLUTOELY T,

$ singularity exec <A X =Y 7 7 A ILE> <AV TFFROETIAY Y K>

IBET S~V FiE, AVTFADERTAR VY FEE->TWLWBRRICTERLE
SV, IV RN RIEBEELRLTHNIE, 3> T FARNOPATHIRIBEZ M CIRR
ni-axy YA ERTEINET, XXEEEYDHEH. B/ XX (FaryTFKN
D77 AIIESITHENETS,
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5.5. AV T+ DETHEQ)

& RISZH

AYTIATERLAERREZERIE, EXNICEATFAICHEIZRINET,
7=#2 L. buildBA L1 > 7 HEICHRNICERS N T W BEZHIL, 2
THRIOERICHENX T,
AV THAITERSNTVWIRIEEHE LEET55BICIE. ——env 72 3>
IZLBEBIDIBER, —-env-filedX 7> a v IcL 2—EDIEETCIA Y TFRICE
9 ENRIBETT,

c—-env 7Y 3 VICK BEBEEE

$ singularity exec --env MYVAR="My Value!" centos.sif myprog.exe

o ——env-file 7> a3 Ik B2 —1FiEF

$ cat myenvfile
MYVAR="My Value!"

$ singularity exec --env-file myenvfile centos.sif myprog.exe

RIEBZHICET 2FHAARIE. TEREOARNFa X FZ2SBZE 0,
https://sylabs.io/guides/3.7/user-guide/environment and metadata.html
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5.5. YT FDETHER)

® X KOS~V b

AT FARILASHFRARMOSOT7 74 ILY R TFT LDread/writeZ {TUWN = WSS 1215
FRXFOSOETFEDT AL 27 MY Zbind~v > b4 52 & TCHEARGETT,

73

B RXPOSOIEEST T T AL Y

TROTFTALI PYIEETYYY hENTHY . IV FFATHE LS TR AL

R—LT 4L 27~ /sqfs/home/(FIREES)
T VAR T U EE - /tmp

) TFFAHAALSHRRA FOSOhomeT 4 L7 FJICEANE-TEY T A

(/sqfs/home/(FIEEES)/a.out) & EfT

$ singularity exec centos.sif ./a.out

EEBITIE. ALY bTaL 7 MU, 3T FAThomellBE L TL £,
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5.5. YT FDETHEG)

B RXFOSOEEDT AL R
FXROSOBEEDT AL M)A~ Y T 25BEICIE. --bindd 7> a v 2FBLE
9, --bindA 7> arvoEFXFUAT LAY F9,

—-bind <7 FRX FOSH /IR X ><aA>YTFRD/INZA><EF— K>

AT FARDNRRLNCE— F(ro/rw) IFBAIEETT, HELICHBEIE. 2T FAD
IRZNE, RAFOSD/RX EE L /78X Tread/write ’Cvﬁ/ l\é’ﬂi’%

BIGREREE DT 4L 7 FYUICEA N7 B2 5 L(a.out) & EIT)
$ cd /sqfs/work/(ZV—7"%)/(FAEES)
$ singularity exec --bind "pwd" centos.sif ./a.out

LB TlE, Oy T FATOBIEBEBZHPWDA., JTFTFA~ANLE|EHMANTE Y.
OVTFITARDOAL Y b T4 L7 UMD, ILERBEH EOT AL MY ER>oTWET,

HRX OSSO TV MIETHEMAEARNRIZ. TEROAA N FaXr bZ2slB/EX
LY,
https://sylabs.io/guides/3.7/user-guide/bind paths and mounts.html
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5.5. YT FDETHE®B)

&® JLAHACPU/ — R TOETHE
1/ —FARTALY R T 077 LETEZEEL->a 7RI b0y LT,

#!/bin/bash

- gqsub option —————————

#PBS —-g SQUID

#PBS ——group=G01234

#PBS -1 elapstim_req=00:30:00

#PBS —v OMP_NUM_THREADS=76 — WIRTHEFETE

- Program execution —————————
cd $PBS 0 WORKDIR
singularity exec —bind “pwd  image.sif ./a.out
— AA—=TTF7AILERELT., singularity execa< > FZET

FABDFES
FRRAPOSOEFEDT A LI M) ATV T BHBEICIE, --bindd 7> a3y ZFFBLTLIEE 0,
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5.5. A>T+ DEITHE®B)

® GPU/ — R TCOZETHE
1/ —FARTALY R T 077 LETEZEEL->a 7RI b0y LT,

#!/bin/bash

- gqsub option ~————————

#PBS —q SQUID

#PBS ——group=G01234

#PBS -1 elapstim_req=00:30:00

#PBS -1 gpunum_job=8

#PBS -v OMP_NUM_THREADS=76 — ifiZl|E{THZIETE

- Program execution —————————
cd $PBS_0 WORKDIR
singularity exec ——nv —bind “pwd image.sif ./a.out
- A A—TIT7FAIEIEELT. singularity execa<w> KEETLET
O T FTHNSEPGPUZEFIATREE T 5=, —nwA T arvEHMLET

FMABEDI=ES
FRRAROSOEEDT A L7~ BETT Y T 2HEICIE. --bindd 7> a3 v ZFBLTLIZE 0,
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6. SX-Aurora TSUBASA NEI5%R

€ NEC Aurora Forum
B https://sxauroratsubasa.sakura.ne.jp/NEC Aurora Forum
BERFa2 AV OZ2=274

3 Document Name Revision
W NEC Aurora Forum . _
NQSV FIFDF3| EARD 12
U = 7 Welcome to NEC Web Forum.
EC aims to provide developers with an easy way to start working with the NEC SX-Aurora TSUBASA platform easily. We will use this website =
::) publish [ianres[ing article[s)eand c[xperiencseys th:tthel:) gtetting aSpIict_\ti(l)ns 'r\‘unnin); :t their be:t po:a::latl L ‘ ' NQSV fUﬁﬁCinal Ef%ﬁ D 1 6
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