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bi=ai= HPC JO> bhI> R HPDA JO> hIT > K a2 770202 R
HPC 7ZU4—=3 | HPDA [+ Notebook IRiE | {RAEYS > (CKDEA
- > HFEMITIRIR, I\ FZ I TIARIR JO> hI> RIRIR
Bl @ 5L NANY) Ny FZ3THRARE
FTITARIE
J—R# 4 J)—R 4 J—RK (BB EREE (C K D IEIR)
77U —=3> | NICE DCV Server Jupyter
NVIDIA Quadro 512GiB XEU
Z At BI&F | FAEREE
RTX600 x1 (HPC A 2 1)
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1.4.2. HPCJO>Y IR
HPC JO> hI> R(&. [NEC LX 112Rj-2] 4 /— RTHHEEMNFE T, CPU & LT [llntel Xeon
Platinum] 28U, YE— haIRICIBRDI ST« w o7 oS L—4, a7 T U -2 3>
ENFIATEIEETT .

-HPC ORI R

]S i1
W) — REL 4 J)—R
JOtvhb Intel Xeon Platinum 8368(2.4 GHz/38 1177) x2
ATV 256 GiB (16GiB DDR4-3200 RDIMM x16 )
| J\=RF12%& |960GB SSD x2
H—) &Rk
InfiniBand HDR x1.
A>29T1—X
10GBASE-T x2. 1000BASE-T x1. IPMI2.0 x1
GPU NVIDIA Quadro RTX6000 x1
VI BMDITEIE
]S &Rk
0S RHEL 8.6 (64bit)
3T ARIE NEC NQSV
UE— bajf{k7 U4 —>3> | NICE DCV Server

VIO 7EEEG. SaJBAREEUT INECNQSV] WHIREIEETY, £z, HPC JO>
RI>REDTRO by TEEZYE—MNIFRSET. HPC JO> hI> RED GPU Z2F> TH]
RACALIENE]BE/R [NICE DCV Server| MOFIFENRIEETT

T TRARBOFASEG 15 TOJSLAERTHEE] 272, UE— MRIGRIE7TUS—2 3 > 0F|
FA7A#EE 3.2 HPCADO> b2 ROFIABE] Z2TSR<IZS0N,

1.4.3. HPDA ORIV R
HPDA JO> bI> R(E. INECLX 112Rj-2] 4 J— RTHEMKENET ., CPU &L T [Intel Xeon
Platinum] ZBU%E 9, T> RI—H(C K> THEBICHRF N1 Xa]EE7R Notebook IR IR EN
THED. T—IDEEZENERM(CITRET .
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-HPDA JO> FI>R

IHE A%

) — R 4 J—R
JOtvhb Intel Xeon Platinum 8368(2.4 GHz/38 1177) x2
AEUERK 512 GiB (32GiB DDR4-3200 RDIMM x16 )

H—)Ugk | /I\—RFo4 X 1TB SAS HDD x2
InfiniBand HDR x1.
10GBASE-T x2. 1000BASE-T x1. IPMI2.0 x1

A25TJ1—X

- YIBMIITERER

IHH 1BRK

0S RHEL 8.6 (64bit)
S TH/ARE NEC NQSV

MEER TS ARRIRIE Jupyter Notebook

VI NI PREG. SaTJRARESLUT. INECNQSV] A FIETIEET Y. £/z. WEB IS0
HETHEREODTOI S LABE - EITRIEZIR M I S [Jupyter Notebook] DFIFATEET,
I TRARBONAAEZ 15 TOTSLAEITHE] 2, MERTODS AMEREOF AR AL
[3.3 HPDA ATJO> hI> ROFAEAZE] ZZSRITE0N,

1.5. SAFLFIRARE

1.5.1. Q91> i
KIRFATE BF2UTAEDO—RELT, ssh OT A2 KD 2 BBEERFIZEHRAL TVE
9. OJA>DRRIC(E. 2 BRESEREEHCHE LD 7T UZARL. CBBDIMKRICER1> X =)L
LCWERLKBENSGDFT, OTJ4(>DEANRFIECDONTE. [2 JO>Y bI> RADOTA
> mTBBRLIEE 0N,
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1.5.2. o095 L%
AR RXFTI(F.C/C++/FORTRAN EEZ(F U . FIET OIS LAMFEZIT S LbDI> /A S,
SATSURFIBTEEY, Fie. FEEILRBEHFDIZ TS -3 > OFBERIEETY .
NSO TV —2 3 DRI SRIBEZHERTEZ [Environment Module ] TEBIEL TWLWETY,
module XY > REFEAITDZET. PIUT—2 3> ONRAICHEBRIRIEEHZHR—NICRET D
ZENTEFT,

Fle. BERNGHRAD L THEERDIRIBEIGREZ T LHE, R—RARIBZAHAELTVWET. &
IR-RFHZZO— R I ET. BRICVES/NROFABRREZRE/MI ST ENEIETT.
AT LATHEUTWAIR—-IARIB(FUTOBEDTY,

vl N—RE e
1)L
o BaseCPU/2021 | JFLFE CPU StEIRIEMIT T O S AR OHEEZIRIS
3;;;: BaseVEC/2021 | A% MLAHEIRBA T O0S ARIROIEES
E— BaseGPU/2021 GPGPU stEIRIEMIT 00 S ABROHEIRIE
BaseGCC/2021 GCC =T 3BT OO0 S LABRIRE
BasePy/2021 Python SiEEITDT OIS LARFIRIE
SHERE+ BaseR/2021 REZBEITOTIOUS LAHARIRE
€>a-)L BaselDK/2021 JAVA EERTOTO0 S LARRIRE
Baselulia/2021 | Julia SEEMFOT OO0 S LAMREIRE
7TV —23> ISVRUOSS 7T U —2 3 > FBBERITONR—RIRE
— BaseApp/2021

[1.2 3 DOTEIRIE] OEEOHRRIES. N—ARBZEAIDICETHRATEEXEIT., ZDXR—
ZABRBEECHAWNZELZET. ZNEND/\—ROTTI(C. KDBEULETOJS LABRZERCITX
Fx9,

RIBSRTEOEARNFIAAEG. [3.1.3RBHRE] & 4 TOJSLMAR] 228RIZE0,

> Environment Modules A NR—=

http://modules.sourceforge.net/

1.5.3. 7095 LR4T

TOUSLFRTORG. StERIEZZSHOI - THEFNABITDICL(CRDFET. I-FETTO
DS LFITOFHFERISIBNKD(CT DD, RITOIEFHMH, /— REliElziTSredic. 237
B> X5/ INEC NQSV] HMet>TWLWET,
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http://modules.sourceforge.net/
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AR X5FATIE INECNQSVI KD

GTEVUY -0y FHBS LURENFIBLAEIETT.
JOY RIS 3 TERBIATACSITRITEER (3TZ/A) UET. AN
ITERE MO 3 TERDEBEEPERERE., SQUID OFARRAENT I TEERS 5T A
([CELDTHEK - HIBFEN. RITIEFNRESNET .

SQUID Tld. ZABOI—T THEFNRASNDSZENFHRERDTVDE®
BB REEFRTOISLARTAE U THERALTVWET,

OFSSYAVANS &

UOTR hERITI S
9ajv—ﬂ%mﬁ

agy—in
SaT=oUT ,& JobManipulator |
UOTR R EUTIRA

@ 37
//

UOTA D
T3V =EFET

T3 TERIXST LAOEKNRHASER [5 TOTSA

EITHE] Z#ZSRIZE,
1.5.4. 3>5FFB
AR5 ATIE. Singularity ZBU\z1
TRBESNTWVWBR I T FHFAA=2%, 7K
EUTEITI D ENTIRE

FTOHMAMNEIETT, 1>F—FY b EPSRFTLARA
LT LOMUNERUL, BRIV LzLT, 3T

Singularity @ ﬁ
lerary Hub Registry
P EWA= i
‘|
L]
\ 1
N AR

JOZ IR L
—\ Ny FFa—A
N W 7
h | -~ / JyFFa1—C
1 e , ’
‘\\ ||'. ""
L 4 b 4 ‘
= — : L
! _— H' @ a3 JER - i
QOJ-r> e -1
SZ2F LhFIEE (DA A-—EIS  QHRYNAX(Bild) ~ - - _ CPU/~DI BIL/GPUJ — B
Singularity TTe-l -
- -,
1,5204 42+368
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BREHDY I DT VEZITFHEUVTHRAYT S LT SRiEmOFEOEIRK. TOJSAE
ITOBIRMR £, EMIE TS U CTEHATE LW TEIRAHDET .

A2 FFOEGNIGHIRG AR [4.6 A>T FOMAFGE] 28R ZV. Fz, D25 F 2R
W23 ToERTHIE 15.6 A>FTFDERITHE] EAEDETISRIIZE),

UF(CEFIEOBIE =& LFT .
(1) A1 A—>HUS
Singularity ®>FF (&, EBHIMIC(E .sif EWDIBRFTRESNDAA—T 71V 2R
UCCTHIAULET. A A=—T7AIUE 42—y MEPSRXFLARTREEN TV EDZ
Ao>O—-RUED, A-YBETERLIZI 7ML 2SR LARICERRUIED EWo Tz &N
AJETC Y. ABD [4.6.1 DT FA A—0%Aiw] TlE UTFOFIECDWNWTEHAL TLET,
> O—HIIDD—DORF—>3>h53> X7 LARNICERXT D
SQUID O—HIILL R RMUNSA A—ZZEUST D
Singularity Library W54 X—ZEG9 D
Docker Hub M54 X—ZEWUS 9D
Z% . NVIDIA GPU CLOUD(NGC)W514 A—ZEUS 9D

YV V V VY

BIAZ1 5«4 TARASNTVBOS T I RS RXTFTALATRI UVEBMFI D EEFRDFEE
AP EITRIBZEZD L TER CHDIESH. BB 1 -5 ZFIALEA A—DEUEHEZ
AEATHBALTVET,

(2) HRAHTAX(build)

EITURVWKRBICEDE T, REBIOSUTAA—2T 7 EARINAALET . EERS
TBAR—TZIT7AI)VCKRIRT D% build EWVWWKT, KED [4.6.2 A>T FAA—ZDH
RIRXARXEEILR] TIE AT LANTITADARINAXFERE LT, UTOFIEZRAL
TWFET,

> sandbox ZBHTHAINA XTI D%

> def J7AILICHRIRNA ARNBZRLRHT DAL

sandbox #EHTHREINA XY D% BED Unix > TILORETHRINYAXAFETT
A FIFAE (S root HERNMRVWVzHHINZEZ TR — AN DET ., AIEETHINUZL. root H#ER%E
EOZEEOO-HIILDT—ORFT—23> L THRIRA AU, SATLARICAA=T 74
IWZERX T DHMN. KDHINZEZITD LR HRIYAXAIRETY,
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(3) SaTBR - FT
S 25 ARTOTOIS AETE. &3 TERS T AADS3 TBRICEBRITNERER
DFF. [5.6 I>FFOEFHE] TR I>FF &R LES 3 TOEFFIRICDOVTIEL
TWLET,

Singularity (CRE9 ZFMIRAA(E. man O RESBUVEEKH, RF2 XA ML 2HF—F%
VN ETERHSNTULWEIDT., CSBIEE0N,

> Singularity ARXR—>

https://sylabs.io/singularity/

» Singularity 3.7 User Guide
https://sylabs.io/guides/3.7/user-guide/
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2. JOYFIYRAOOT1>
2.1. SSH TOOJA > hik
SQUID ([C7OTRTFBehIClE. REURFTEMS T AR RN X —/(—0>Ea—F xRy
hD—2Td% CMC-Scinet IC7 ORI BHBENSHDET . AT LTI SQUID ANDF IR
DfesH(C. HPC JO> hI> R, HPDA JO> hI> RZERIFTOET.

OJA > (CRBIMEGIER. EHSEDRA MEFUTOREDTY.

1B H—)\ KRR~
1 |HPCDO> IR squidhpc.hpc.cmc.osaka-u.ac.jp
2 |HPDAZO> IR squidhpda.hpc.cmc.osaka-u.ac.jp

EEDRARGCHUT, UTFOERGRITETT7 IERALTIES0N,

EE-3 by SSH
B Wby 2 ESPEERE
0S HAsEI— R ja_JPUTF-8

2.1.1. 2 BRESBREZ T VDA A =)L
JO> BRI RICSSH O >93E(C(E. Google Authenticator E%{E >z 2 ERPEREI %
BAMENDDEY, 2 BERECHELRD 7 TUT—> 3> 2ARL. ZBBDmEKR, AY—hk
TAUNCAAR =L TLSZEE,

2RI T U —2 3> TR UTHMERTE S S &= HEREH T,

oS 7IUo—23> [
Android Google Authenticator | Google Play Store
i0S Google Authenticator | Apple App Store
Windows | WinAuth https://winauth.github.io/winauth/download.html
macO0S Step Two Apple App Store

LUgDFNET(E, i0S bR Google Authenticator ZHl& U TEREALE T

2.1.2. iEOOD 1 >
SSHON > RFEFY—ZFILVYI NI 7ZRAWNT, JO> ML RISSH 7O AULERT,

(1) #I[El SSH 77Ot X
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> UNIX R OS(Linux. macOS)h 501 >
ssh N> RZENET,
HPC ZO> I > R(squidhpc.hpc.cmc.osaka-u.ac.jp)(CO 4 > 3 2HIEULTFDED TY .

$ ssh (-| 1—H4%) squidhpc.hpc.cmc.osaka-u.ac.jp
The authenticity of host ‘squidhpc.hpc.cmc.osaka-u.ac.jp (133.1.66.X)" can’t be
established.
RSA key fingerprint is 32:fd:73:4e:7f:aa:5d:3c:2e:ab:37:83:d6:55:98:e2.
Are you sure you want to continue connecting (yes/no)? yes

(RADT D AEFDOHEWEDEN D DFET)
(A—H&)@squidhpc.hpc.cmc.osaka-u.ac.jp's password: ** %k

FAEBEI AT ALRAU/IRT—RZADLET. )

X(-I —Y%) : OJ/ > 0- DN > DI —TZERRDIGEICIEE

> Windows ¥>>hs50094 >
JU—=Y I K217 [Tera Term Pro] ZRWHZHBLET,
[Tera Term Pro] %Z=i#2&1L. [Tera Term: New connection 517074 | (CHWT
- TCP/IP Z&EIRLF T,
« IRA MRBIC/R X b (Z CT(& squidhpe.hpe.cmce.osaka-u.ac.jp Y2 AL UE T,
- B—EX(LSSH ##IRULET .

cOKZOUYWOIULERT,
Tera Term: FTLLVES x
(O rel=ri(= AT | ;quidhpe hpo.cme.osaka—uac.ip w
FEAFG) °
T2 O Telnet TGP —F#(P)
®@ssH | ssH E—a ) ssH v
OTOM  Soiqe) lunepee ©
)T ILE)
Fe el NLTFH

SSHEREIBE C1—Y&Z AN L. A RELT [F—R—RA2HS5057 ¢ TFRZE[ES ]
ERUE T,
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SSHEEEE
E45 5 10.178.238 59
2 —H RN w0 -

MATD—F#ATU _EISR BT o0M)
ClT—% T 200)
SEEEATN
O FLA 0 D — S
() RSA/DSA/ECDSA/EDIEE | 9BFES
FEETIROK):
rhostalS5H 17 {F5

il 7T

(O o e i 0 e g o -1 4 - A
) Pageant#{ES

)

SSHEREEFvL>2EmET. MABEEIXTALAU/RDT—RZADLET,
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(2) 2 EPERELDYIHHERIE
MEIOD 1 > UBE. F—ZFILCUTOLS CRRENET,

Initiallize google-authenticator

Warning: pasting the following URL info your browser exposes the OTP secret to Google:

https://www.google.com/chart?chs=200*200&chld=M|0&cht=qr&otpauth://totp/userl @squidh
pc.hpc.cmc.osaka-

u.ac.jp%3Fsecret%3DDXXXXXXXXCLI%?26issuer%3Dsquidhpc.hpc.cmc.osaka-u.ac.jp

Your new secret key is: XXXXXXXXXXX
Enter code from app (-1 to skip): -1
Code confirmation skipped

Your emergency scratch codes are:

BIE(CERRSMNS QR O— REJZ(E Your new secret key is: ] (CHt< secret key % 2 &
REE TV —2 3 > DOEFR(CFERUEY,

X A—ZFIVVIT DT+« > ROPAXICELD>TIFE QR I— ROKRENFANDHZENT L)
F9. IA>Z A XZRAEIT DN, L&D URL, >—TL v hF—ZHBENTE0N,

(3) 2 ERPEFREE 7 T U DERTE
@ Google Authenticator 77U zicg L [BiE] RY>=E2IUVIULET,
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2BREEEE T O A TGoogle P A Y NCO T A
VIBICRBTRORBHILBICEDET:

Or /f2D—-R

8 coryussmTasa-—K

L]

@ [\=O0—PFZRFv>] FE HEHESNZF—2AN] ZFIRU(2) TRRSNZ QR
J—RFREES—ILY -2 AN UET,

“

e
PAHUYSOEM

ROVWTNH DS EZBRLTP NU Y M EEBM
TEEY,

B |/5f—a-rzE2FeY

B f/ftsnrtF—%zAh

® TTIDE. Google FREES AT AICKHRDIA—IWEFREN. DT LI T— R
RITENET,
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REEV AT I :

RENIANTETLELE

901 374
I -

When you're asked for a verification code, get it
here. The code changes frequently, so no need to

memorize it.

(4) MEIOT A >ALT
H—=FILICRED. BEICHUTANULET,
Your new secret key is: XXXXXXXXXXX

Enter code from app (-1 to skip): -1
Code confirmation skipped
Your emergency scratch codes are:

ok? Hit enter: (Enter +—)

[Enter code from app (-1 to skip):| (CHUTF-1 ZBAAUVRAFYIULTLEEZL,
[ok? Hit enter: ] WTRENFET, EnterF—%#HI & 1 EOTJI7INUET,

% [Your emergency scratch codes are:] T, 1 ELIHMEARIGEERI— RESXFTATIEEL
TR TZTRITI D ENTEETYT, LML, SQUID (CHBWTIFEFaUFT 1 DEEMNS 0
HTEREUTTERARTELTVWET,

2.1.3. 2 EBMEOOY 1>
EIOT A > NCTERUIZD A A LR DT— RZAVWT, SSHOJA > ZITVWET.

(1) 2 ExPEEREED7 T U DT
2 BRBEEREE 7 T U ZRE LT, D251 LJ)RD— RZERUEY,
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= Google FREE AT L

057 323 &

X DA LIRXDT—R(E, 30 BT ETHULRDEFEY., OTA DECEEHDDT > A LIS
D—RaEfAIDeH. OJAM>TTET. LRODEEZRRULCFRCLTEEFT.

(2) SSH 7R
H—=F)LY T FEREFSSH OX> RZEFIFBUT.SSH 7oA %ZiTWE T . OT 1 (T,
(D) TEELED> S LR T— REFIBLET,

UNIX % OS(Linux. macOS)hs5mnO9-1 >

ssh V> RZEFEWNET, JO> I R(squidhpc.hpc.cmc.osaka-u.ac.jp)(C SSH OJ 1> 93

BIEATDBEDTY,

$ ssh (- 1—Y%) squidhpc.hpc.cmc.osaka-u.ac.jp

(A—H4)@squidhpc.hpc.cmc.osaka-u.ac.jp's password: %k
FAEEESATAELRAU/RXD—-RZADLUET, )

Verification code: *****
D254 L)KRDT— RZAN)

(-l 1—Y%) : O >1—&h0—-IILYS > D1 —HZERRDISECIETE
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> Windows ¥ >hs5mpO004>

JU—=Y I D17 [Tera Term Pro] ZRWHIZERALE T, SSHEREEF L > ZDEFD T,
DA LR DT—R=EAHDLOTA>UET,
SSHEZE - SSH BEEF LYY x |
058 133.166.184 5P 133.166.138
REINLETT Password:
2-HRN: X000
(4127 — P HTER T B BREDAT AN
Ox -V MEETE0) # I
Authentication methods 1EGHR(D)
OFA I Z2T—FEEN)
O RSA/DSA/ECDSA/ED2E5 195%(S> {
WER(K) SSH BZREF oLy %
rhosts(SSHIVE(®) O 133.166.134
Verification code:
FAHRF):
|«z#—fr:-w:/&a&aj'e:’srtzfiatn | o st R T — AR
O Pageant®({#> 1
HHANF(D) REHRD)

2.1.4. 2 BRI CER L BOIBSDEIRTGE

BIEBRFENMRELLRDFTIODOCT, SRFTLEBEBEBEATEEZS0,

2.2. GSI-SSH TOOY 1 > 5k
HPCI #IFHE&EDIZE
EETHENMTULET.

GSI FRsEcOJ+1 > 9 1BE(d. BHilC. HPCL BASHEBAM ML T\ 1-Y~Y =1
1 77JL(HPCI-CA01-001-21)] & [2.1. &EFitAZEDORITFIR] =228

OJ4><Y=a1

\ GSquuE(L.ckéDd’l’/b\__[ ta_o

ZTld Windows10 o1 >

77)LIHPCI

BD>5%. &

FEERE SRIBSIAZEZFRITLUTHVTLESV, £z, BNYZa217)LdD [1.3.2. Docker Container

image for GSI-OpenSSH | (CHELY.
JLUTLZE0N,

(1) Docker Desktop DiCE)

[Docker Container image for GSI-OpenSSH| Z-1 > X k—

[ Docker Desktop for Windows] W8 L CW\DZ &ZERLE T,

Dr::-cker Desktop is running
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G ¢ % O

Containers / Apps Images on disk 1 images Total size: 43418 MB [y Use UNUSED Clean up...

Images

Q Sort by
TAG IMAGE ID CREATED SIZE
hpci/gsi-openssh 20201215 09dc54c1b937 4 months ago 434.13 MB
Connect to Remote Content &/ Store things remotely +/ Backup your content remotely m
¢ Not connected +/ Collaborate with your team v It's free

(2) Windows PowerShell dMiZ#)
docker O<Y> R&EZFEITI D=8, [Windows PowerShell |Z&EE) L9 . [Windows PowerShell ]
(F—RE 1 —FHER TEREL T EELN,

(3)Docker ¥ A—==DO— K (BARFDH)

[Windows PowerShelll TUTFDIOVY> RZZEITU. Docker 1 X—=Z0O—RUFET,
PS C:¥Users¥username> docker load -i gsi-openssh-20201215.tar.bz2

c33ea345ab20: Loading layer [=========================——======>] 242.3MB/242.3MB
039c616accl5: Loading layer [=================================>] 31.23kB/31.23kB
7bf8d15f20d6: Loading layer [=========================—=======>] 4.096kB/4.096kB
dd7e690f7986: Loading layer [==========================—======>] 737.3kB/737.3kB

Loaded image: hpci/gsi-openssh:20201215

PS C:¥Users¥username>

PS C:¥Users¥username> docker images hpci/gsi-openssh

REPOSITORY TAG IMAGE ID CREATED SIZE
hpci/gsi-openssh 20201215 09dc54c1b937 3 months ago 434MB

(4) Docker J>5FMicE)
[Windows PowerShell ITU TDIY > RZFEITL.O— RUTE Docker > Z=iELE T,

PS C:¥Users¥username> docker run -d --rm --name gsi-openssh -v
c:¥Users¥username¥Documents:/home/hpciuser/work hpci/gsi-openssh:20201215
61506efcd6a00f422aeacf04fb4819307f591b173b79b06fdaa5b64claclb827

PS C:¥Users¥username>
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(5) GSI-OpenSSH bash MBdIA
Foav> RZEEITL. GSI-OpenSSH % /bin/bash TEITUE 9,

PS C:¥Users¥username> docker exec -i -t gsi-openssh /bin/bash
[hpciuser@a4dc58b0deel ~]$

(6)RIBSERAE DS D> O— R

Foa~v> ReETL. RIEEREZSF D> 0O0—-RUET,

[hpciuser@a4dc58b0deel ~]$ myproxy-logon -s portal.hpci.nii.ac.jp -I hpciXXXXXX
#*e8 1D

UFoOY> RZERITLU. B UZREIREDBRZHERLE T .

[hpciuser@a4dc58b0deel ~]1$ grid-proxy-info

subject : /C=JP/O=NII/OU=HPCI/CN=username[hpciXXXXXX]/CN=XXX/CN=XXX/CN=XXX/CN=XXX
issuer : /C=JP/O=NII/OU=HPCI/CN=username [hpciXXXXXX]/CN=XXX/CN=XXX/CN=XXX

identity : /C=JP/O=NII/OU=HPCI/CN=username [hpciXXXXXX]

type : RFC 3820 compliant impersonation proxy
strength : 2048 bits
path : /tmp/x509up_u2000

timeleft : 11:59:39
[hpciuser@a4dc58b0deel ~]1$

(7yodA4>H—)\~ApOJdA >
OJ+a>Y—/\=E\EL. GSIZITOT1>ULET,
-HPCOJ 1 >H—/)\iIcOJA > 9 DBE
[hpciuser@addc58b0deel ~]$ gsissh -p 2222 squidhpc.hpc.cme.osaka-u.ac.jp

Last login: Thu Dec 17 21:21:52 2020 from XX.XX.XX.XX
-bash-4.2$ pwd

/sqgfs/home/username
- HPDA O 1 >B—/)\icOJ 1 >3 354
[hpciuser@a4dc58b0deel ~]1$ gsissh -p 2222 squidhpda.hpc.cmc.osaka-u.ac.jp
Last login: Thu Dec 17 21:21:52 2020 from XX.XX.XX.XX
-bash-4.2$ pwd

/sqfs/home/username

(8) #R T AL

MFoa~x> ReEEITL, OTJ4>HY—)\& bash 50070 ~UET,
-bash-4.2$ exit

[hpciuser@a4dc58b0deel ~]$

PS C:¥Users¥username>
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MFoIN> RZZEITU. Docker A2 FF&ELLFET,

PS C:¥Users¥username> docker stop gsi-openssh

gsi-openssh

PS C:¥Users¥username>
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2.3. J7AIVEETGE

2.3.1. UNIX % OS (Linux, macOS) T®DJ 7 A JVERix
CCTlE A=A 725 —SEBDARZERED UNIX 3 0S (Linux, macOS) fmzRh
5. FTP B—)\NIEH I DHZFBITUE T . ImRAl(CTFed SFTP > SCP A1 >X h—JLE=nNTWL\D
CEZERHRELTWVWET, SFTPA? SCP A1 > A R—ILENTULWVRWES(E. CTBHTTY> A M=IL
UTWEZIZLK A i RDOEBEICTHHK TS0,

X T 71 )VERXDIZS(C(F. BHIIC 2 ERPEREIOVESENMEB L RDFE T, sHMl(E [2.1.2 #[O]
oOTd4> | DOlEZESSIELIZE0),

(1) 2 ERFEERSED7 T DS Eh
2 BYRSEREE 7 T U B L T, D2 YA LR D — REHRRLET .

Google FREE AT A

D57 343 &

XD A LR T—R(E 30 BT ELCHULLRDET, OTA 2RCERIFFDT > L)X
D— RZERIDEH. OJA>7TTHFT, LRDEHZRRUEFFRICLTEEET.
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> EHRFIR(SFTP DIBS)

sftp ON> RZEE>T. FIPH—/NT3EHRUET . ROBIE. 1—H% a61234 TiEHIDHIT
a_o

(1) SFTP ON > RZE1T
RDIAN>Y RZAPUET .

$ sftp a61234@squidhpc.hpc.cmc.osaka-u.ac.jp

$ sftp a61234@squidhpda.hpc.cmc.osaka-u.ac.jp

(2) JXRT—RAB
MHT FTP B—/\([CHEHR T DHR(FRDEDIBRA Y E—HRRSNFI DT, yes ZAN
L/ga_o

The authenticity of host ' squidhpc.hpc.cmc.osaka-u.ac.jp' can't be established but

keys of different type are already known for this host.
RSA key fingerprint is 19:14:7f:28:54:39:16:9a:99:d0:db:93:d6:ff:f3:13.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added 'XXXX.hpc.cmc.osaka-u.ac.jp,133.1.65.XX' (RSA) to the

list of known hosts.

JXRD— RZEMEFIDT. FIAEEESAFTLAEAU/IRT—-RZADITNL FTP
— )\ N\D#EHEN T T UERT .
a61234@squidhpc.hpc.cmc.osaka-u.ac.jp's password:  XXXXXXXX

a61234@squidhpda.hpc.cmc.osaka-u.ac.jp's password:  XXXXXXXX
(AB U/ IR DT — RIEFRRESNFEEA)

(3) DA LINRT—RAB
Verification code ZEMNEI DT, 2 BRI 7T UNSEIE LT A A LI IRXDT—R
ZANDUET,

Verification code: ***** I>2AA A T— R&EAN)

(4) FTP @{Skita
EHD FTP EFEAR(IC, get. put IR RRECELD T 7 )RR ZITNET .
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RDBE. sample.f T 77L& SQUID DiR—AITERX T BHITY .

sftp> put sample.f

Uploading sample.f to /sqgfs/home/a61234/sample.f

> {ERFIR(SCP DIA)
scp N> RZEED TI 7 A IUREZE 3 DIHEE. FOEXT D T 7 1 ILEDEXREDT « LT b
UEIOND TLWBRENSHDET.

(1) SCP OV > REST
RDINZ RZEANDULET,

O—hNiERDBDL > M« LI MU LEDT 71 sample.f &, SQUID Ok—ALF+«
LY NUICERXT Bi5E
$ scp sample.f a61234@squidhpc.hpc.cmc.osaka-u.ac.jp:

$ scp sample.f a61234@squidhpda.hpc.cmc.osaka-u.ac.jp:

+ SQUID ORh—ALF 1 LI NJUTF®D abc T« LI NUDPRDT 7))L sample.c &. O
—HIVIERDAL > bF« LD MU LICERXT BI5S

% scp a61234@squidhpc.hpc.cmc.osaka-u.ac.jp:abc/sample.c sample2.c

% scp a61234@squidhpda.hpc.cmc.osaka-u.ac.jp:abc/sample.c sample2.c

X scp Tld. BHOIT7AILZ—E(CEXUED, T4 L O NI EBRENICT 7L ZEEL
EDIBREETEFXT, FUK(E man scp] INXZ RT scp DY Za 7V =EERBZE0N,

(2) JXXD—RAD
DT SCP H—/)NTHEH I BH/AIRDLIRAY EZ—ZHRRESNEI DT, yes ZAN
L/ia_o

The authenticity of host 'squidhpc.hpc.cmc.osaka-u.ac.jp' can't be established but

keys of different type are already known for this host.

RSA key fingerprint is 19:14:7f:28:54:39:16:9a:99:d0:db:93:d6:ff:f3:13.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added 'XXXX.hpc.cmc.osaka-u.ac.jp,133.1.65.XX" (RSA) to

the list of known hosts.
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JART— RZEMEIDT., FAREEESRXFALALBRAU/IRDTD—-RZAHDLET,
a61234@squidhpc.hpc.cmc.osaka-u.ac.jp's password:  XXXXXXXX

a61234@squidhpda.hpc.cmc.osaka-u.ac.jp's password:  XXXXXXXX
(AB U IR T — RIEFRRESNEEA)

(3) DA LINRDT—RAND
Verification code ZEMNFEIT DT, 2 BRI T UNSEELLET>FA L)X DT—R
ZANUET,

Verification code: ***** >4 N\ XT— RZEAN)

(4) 71 )Emx
T 7 A )VERENTON., XK. X T 7L X EmXBEARRESNE T,

sample.f 1000 |**kskskkokskoskokokskokokokskokork koo kokxokk | 1326 00:01

2.3.2. Windows T®DJ 7 - JLEEX
SSH ( Secure Shell ) (CWEUEI7AIVERXY J MO T 7%\ (A > A =)L NI,

7 AIRES—)C (BT, FTP 5—)\) NOIEHNEIEETT, ZHI DYV I MIZHHDFIH
ZZTREIYU=YIT D [WIinSCP] ZRWTI 71 )UnEZE 9 2HZBTLET

(1) WinSCP DAFE
WiInSCP AR B MREMSSF D> O— RU. FMECHS TR R—ILLTLEE,

(2) WinSCP DicEp

WinSCP Zii28 L. FTP B —/\N#ERLE I, UTOEBZETER. [OJ1>IRF>ZT)
wvIUXY,

RA R squidhpc.hpc.cmc.osaka-u.ac.jp &F/z(& squidhpda.hpc.cmc.osaka-u.ac.jp
R— hES: 22

d—-Y%&: FRESS

JXXAD—R: FIAEER/(XD—-R
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B 071y - b4

| B UL A yay
#7320 2UU(E)
SFTP v
ghab2an = o)
squidhpc.hpc.cmc.osaka-u.ac.jp | 225
2 _HL20) 8o oy
2123456 ssscccccccecs
#ES |+ BEQ.. |v
Y@ v EEM v gos1v |» RAL3 AF(H)

(3) DA LIRT—RAS
Verification code ZHEHAMNEIDT. 2 BRI TUNSEIE LD A A LIIAT—R
ZANUET,

Y- TOVTh - cmc06@133.1.66.134 X
N Y-N&FEFRH- -
Y-NCERLTVET -
LELTNET .-
I1-Y4&"cmc06” ZERF
AN EHINAT-FCRE+

F—h R A EEEDEEE (2R

Verification code:

oot ANFH)

XTOTSLY—RXPNQS RO UT MREDTFHA NI 7 AL ZEERT DR [ERE] - [IRIE
HE] DIEB(ICT, ImXE— RZ [TFAK [GEREULTLESV,. B2E, REEERE v 3
JEHRE Rl LTHLS EBRTY,

(4) 77 1)LEriXFain
00+ > (CRRINYS 3 & O—AJLW(Windows)D I A LS & UE— MSQUID)D T A LN
AICRRENFET.
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H €mc06 - cmc06@133.1.66.134 - WinSCP ot m] X

O-AIMD ¥-2M) F70MF IXVEQ £yYaUS) ATY3X0) YE-RR) ALT(H)

FERrs BP E & 2 f- - SE2RE 7k - &~

B cmc06@133.1.66.134 X B $FLL\yYay

< D:0-N)L T42Y B e~ DR % cmc06 ~E8-E- B o E B rosn

( D:¥Program Files¥ /home/cmc06/

&h $4X BE ExAs 28 p

= - VEDEOFLUMY  2018/12/04 18:09:10 ef

< < >

0B (2£0B%) /0 (£0771)%) 0B (2£0B%) /0MEE (£0771)%) 5 %E 7
A sFp3 00237

\. /

O—AJL(Windows)ffll UE—PM(SQUID){
X R I 7 IV EAEAIC. RSVITPORROVIITBRZET, TJ71IVERXNFJRE(CIRDE T,

29 © NEC Corporation 2021 \Orchestrating a brighter world NEC




3. JOY BRIV RRIE
3.1. #BEFEH
3.1.1. I7 (IS RFT LAOFIRAAE
JOY hIYRBENSE. I7 LS XFTAELT SSD flgids LU HDD s EEFIA T
Y. FDHTENTVDT « ATREBES LUZDT A —FHIRISUTDED T,

AL | D7 AL | fEig (X DA—4 2=
- S AT I H4 X J71IL
i - JSoY7ot
MDD | BXAScaler | o st | /safs/mome/(RimEES) | 0C° 797
(Lustre) AEFZEED
/sqfs/work/ 5TiB (+) | ---
) 1BNNEEAT]
yaESEl (DI—T&)/(FREES)
/sqgfs/s3/(UUID) S3 77Ot XA
SSD EXAScaler sqfs/ssd 0B (+ ---
SRR /q“/ / (+) 1BNNEEAT]
(Lustre) (DI —T%)/(FREES)
> IR—LAgEiE

I—ERKCSIOSNDEABEETY, Y=L LT, 10GBAEIDEHTESNET.
TJ7AIL)SA (home)[EATF(CIDET,

/sqfs/home/(FIREES)

Bl FIFEZES"user001"MDIBE  /sqgfs/home/user001

> HESRARIS
ERNDOARBED I/O MaJgEIRMEIR TI . UTOIFENSDDET,
o HABZ(L S5TiB DFNDHTHAHDET ., BIMBAWVZELL ZECKDIIL-TBICEEZIED
IIENTEFET,
® SQUID #MEBH S S3 APL T O X9 DIzbDiEFEN. B/ \XTHRENET.

T7 A IV A (wWork)(FATFICIRDET,
/safs/work/(FIL—T4&)/(FIREES)
fll: FPAEES"user001", J)L—T&"G012345"Di5E  /sqfs/work/G012345/user001

T7AIVICA(S) I TF(CIRDET,
/safs/s3/(UUID)
X UUID (&, S3 APl 7O XICFIA TR 70 AF—B(CEEINDIMAIERT. 7o AF—4%
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P (CRESRMBIRE T I 7T RXF—(CDWVWTIET7.2.1 POTRRAF—DFITI DIEZZSRIZE0,

> A
SSD DA KL —=T, E5(CERR /O N RIEE/RMEIE T . TR NS DET,
® SSDRML—ZICKBBERIT7AILEZAT A
o HAIBE(FEIDHTABDFELA. BIMBAICKDFABEIIL—-TBICEEZIENI I EREETT,

T7AIVIKA(ssd)(FATF(CIADET,
/safs/ssd/(DIL—T&)/(FIREES)
Bl FIFAEES"user001", J)L—T%"G012345"Mi5E  /sqfs/ssd/G012345/user001

3.1.2. FIRRR DRSS %
JO0> hI2 RREMSEHEW - T7 IS AT AOFBRAZHER T D2HDINYRELT
usage_view ZAHERUTHEDFT,
usage_view INX > RZEITIDIEUT DRI ICRRENZET .

$ usage_view
——————————————— + Group: GO12345 +———————————
[Group summary]
SQUID points  HDD(GiB)  SSD(GiB)
usage 0.0 87.9 0.0
limit 11000.0 46080. 0 20480.0
remain 11000.0 45992. 1 20480.0
rate (%) 0.0 0.2 0.0
[Detail]
SQUID points Home (GiB)  HDD(GiB)  SSD(GiB)
user001 0.0 0.0/ 10.0/ 10.0 0.0 0.0
user002 0.0 0.0/ 10.0/ 10.0 0.0 0.0
user003 0.0 0.0/ 10.0/ 10.0 0.0 0.0
[Node-hours]
Usage Availablex
GPU node 0.00 9090. 90
GPU node 0.00 8184. 52
Vector node 0.00 8461.53
Azure CPU node 0.00 6547. 61
GPU node 0.00 0.00
0CI CPU node 0.00 6547. 61
GPU node 0.00 0.00
Secure CPU node 0.00 6666. 66
GPU node 0.00 6666. 66
Vector node 0.00 6666. 66
* Available Node-hour is estimated based on remains of SQUID, Bonus point.
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LERTRRSNDJIERFUATO®EOTT,
[Group summary]
® SQUID points
DI—=THRIEFTIHERUMRA> b BEEUIRA > b ERHBTEERE DR > b
ERARZRRLTVET,
® Bonus points
DI =THREFTIHEAUAR—FZRA >~ BIDHTESNTVDIR—FZARA>
ERTIRE/RIR DIR—F RA > b ERARZRRUTVET ., OR—F R > bEEA
FIEFIARECNSENDIRA> MTY)
e HDD(GIB)
DIL=TMMEAR U TVDILIRMEIHDT + A OERE. EATRRIMET « AT &, /AT
BEIMR DT« AOBE, FRAERZRTULTVET,
X T+ ROBE(FIR— LR CHERBBOSBEN R RSNE T,
® SSD(GIiB)
DIL=TMMEAR L TVDERBEKDT + A OERE. EATIRRIMET « AOBE. /AT
BEIMR DT« AUBE, FRAERZRTULTCVET,

[Detail]

® SQUID points
-8B, I-—IPREFTITHEALULMRA > b BEEURT> b ERTRERIKD
IRA > b EARRZERRLUTVET,

® Home(GiB)
d—Y8([C. I—IMMERAL TULDIR—AMEIBRDT « XA OERE /(ERATTRE/MET « XD
ERE/ERTRERED T« ROBEZFRRUTVET,

e HDD(GIB)
d—Y8(C. I—YMMER LU CTVLIHERBIEDT « A OFEREZFRRLTLET,
X T 1 AOBE(FR— Ltals SHREROARENRRESNET .

® SSD(GIiB)
d—Y8((C. I-—YMEALU CLWIERBEDT « A IFEREZFRRLTVET,

[Node-hours]
® Usage
DI —=TMREXTIERLUELE ) — RISz, J— RERIICERRUET,

® Usage(Bonus)

32 © NEC Corporation 2021 \Orchestrating a brighter world NEC




DI—=THR—FZRA > hTIREFTIHERA LR/ — REEZ. J— REFRIICERRUE
ER

® Available
fEFATIRE/RTAX D SQUID /R-1 > b, fERIRIRE/RAD J — REFRNE U TiEZ /R U E
9, D SQUID/RA> hZE2TZED./ — RTERULEIBED ) — REEHETY,

® Available(Bonus)
fEFATIRE/RTAX D SQUID IR—FRR-1 > b, fEREIRE/RRD J — REFRNE L IZiE%
FRUFET . D SQUID R—FRA > b2 TZED./ — RTEALHED ./ — REf
BT9,

3.1.3. IRIREEE
AKIZAFATEIAINAS, SATSU. PTUT—2 3> DRIBEHERTE%Z [Environment
modules] TEEUTWEY ., module AN REFERITDIZETITUT—2 3 > OFAICHER
RIREHZH—NICREITDEMNTIEETT . UTFICERFBAEERUET,

N>R sitEA

module avail FIFACIRE/RRARIRIE/ 7 T D—EBFRR
module list O— RBEHDEZ 1 —-ILDO—EFKR
module switch [file1] [file2] EZ1-ILOANER (filel — file2)
module load [file] E>a1-)loO—k

module unload [file] Ea-)Llor7>O—R

module purge O— RBEHOEEZ1—-I/LOF7>O—R
module show [file] 21— I)LDFFlFRR

AR RATALATIE BERNRBHHAD L TRE ERDEBEHEEZF LHfc. R—RRFZAHBELT
WET . BIIR-XERZO—-RIDT LT, FHEICKWES/NROFARREZEFBCETEI,
AERATALATHBEULTWBIR—RIER(IUTOEOTT,

=Rl s = e | V= NS
e BaseCPU/2021 JUA CPU STEIRIEMIT T 00 S AR OHERIRIE

EP/I;&:;: BaseVEC/2021 | A% MLAHEEIERGTT 005 ARSI RS

S951 BaseGPU/2021 GPGPU st&RIEMIT T 00 S LABROHEEIRIE
BaseGCC/2021 GCC =FIAT 30T S LABRRIRE

BasePy/2021 Python S5EMEIFTOTOI S LARRIRIE

SRS + BaseR/2021 REZmTOIOIS LABRER

tT>a-)b BaselDK/2021 JAVA SEEMTOTO0S LABRIRE
Baselulia/2021 | Julia SEEMIFOT 00 S AMRIRE
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7IUg—>3> ISVRUOSS 7T U —2 3 > FBEREITONR—RIRE
BaseApp/2021

=13

BLFIC module OY > ROETHIZEESH LUET .
® O—REJEERES1—I)L—EBZXRR

$ module avail

BaseApp/2021(default) BaseExtra/2021(default) BaseGPU/2021(default)

BaseJulia/2021(default) BaseR/2021(default) BaseCPU/2021(default)
BaseGCC/2021(default) Base]DK/2021(default) BasePy/2021(default)
BaseVEC/2021(default)

@ E®>a1-)loO—R
$ module load BaseCPU/2021
Loading BaseCPU/2021

Loading requirement: intel/2020update4

® O—RESNTULBDED 1 —)LOEER

$ module list

Currently Loaded Modulefiles:
1) intel/2020update4  2) BaseCPU/2021(default)

@ BHiTO— RAJEERED 1 —IL—BDOFRR

$ module avail

intel/2020update4 inteloneAPI/2021.2

hdf5/1.10.5 netcdf-c/4.7.4 netcdf-cxx/4.3.1
netcdf-fortran/4.5.3 pnetcdf-c/1.12.2 pnetcdf-cxx/1.12.2
pnetcdf-fortran/1.12.2
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------------------------- /system/apps/env/cpu/devtool ------==--====mmmmmmmmm oo oo
ArmForge/21.0 XcalableMP/1.3.3

BaseApp/2021(default) BaseExtra/2021(default) BaseGPU/2021(default)

BaseJulia/2021(default) BaseR/2021(default) BaseCPU/2021(default)
BaseGCC/2021(default) Base]DK/2021(default) BasePy/2021(default)
BaseVEC/2021(default)

® EMNEZ1—-)LoO—R
$ module load hdf5/1.10.5

module Y~ ROFFHHIZRE(F. A S>> RFa A M man) HDWE XY+ bDORF2
A2 haISRIZEN.

» Modules v4.5.2 : Docs >> module

https://modules.readthedocs.io/en/v4.5.2/module.html
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https://modules.readthedocs.io/en/v4.5.2/module.html

3.2. HPCAHZO> I > ROFIAAE
3.2.1. FIR%E(E
HPC ZJ0O> hI> R(CHIFD NICE DCV(Desktop Cloud Visiualization)] MOFIFEfEICDULNT
FBALET . LFD URL M5 INICEDCV 54047 > b ZBUSU. FtdD PCAAL> A —=)LUZE
9. Windows OS. Linux OS. macOS RSN TWLET,

https://www.nice-dcv.com/latest.html

3.2.2. NICE DCcV H—/)\D{REtzwv > 3 >ERk
HPC JO> hI> RAOJA>U. INICE DCV H—/\] OfpiEtzvS 3> #EmRULET,

$ dcv create-session --type=virtual Twv=3>%
(IREv=>a>ZEmULET)

$ dcv list-sessions

(e LTtz > 3 > &R LE D)

HPC JO>bI>RE 4 B8H0DFET, Bty a>&ERLZTJ0O> I RoY—)\(TiEkE
IIAINBENSDET, H—/I\&@BEIUtYS3>4(F [3.2.3. NICEDCV OS5 7> hOEE) ] TE
AUEIDT. BFRICBEHREDIEZLSIZEE0N,

3.2.3. NICE DCV 954 7> hDiEEh
[devviewer] ZEEBILE T, E£EBTDE. LUTFDOL DT 4 > ROSKRRENE T,

& NICEDCY - ) had

v

Please, specify the server to connect.
You may optionally add the port number
server[:port]

[3.2.2. NICE DCV H—/)\DRETY = a3 Ak Twv S a> & Lic—/NTiERUE T,
B (&, RBEw S 3> ZERUIEY—) U [squidhpell. w3 >%&h Imysession] Thofe
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%&. [squidhpcl.hpc.cmc.osaka-u.ac.jp:5901/#mysession] & AF L. [Connect]Zz2'J w4
LET,

HPC 20> hI> RE®D INICEDCV B —/\] NIRRT D E. UTDORDSRBEENER RSN
*£9, 1—HY&, J\XXDT—RZAHL. [Login]zoJUwvIULET,

cLev

Iz Not secure connection. Your data is at risk

NICE DCV DOJA > (CKINTDE. UTFDLDIRHPC JO> MY RDFRO by TOTA >
BEENRRSNET .
INRD—RZABDL, B2V yIUFET.

133.1.66.129 - NICE DCV - o X

@ RENEREhFLLE

Authentication is required to refresh the system
repositories

® NEC SE 44
-

nz7—k: ||

Fyoti

SEENRRIN T D E. UMTDLSIRHPC JOY I RODFT R by TEHENRRENE T,
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€ 133.1.66.129 - NICE DCV - o x

QX A 2 squidhpcl v

TIT1ET1 4H15H 15: 00

RedHat
Enterprise Linux

3.2.4. NICE DCV H—/\DiFiEt v > 3 D HIkR
NICE DCV OFENHET Uicim&. HPC JO> hI> RAOJ > L. NICE DCV B—/D{RE
w32 ZHIRULET.

$ dcv close-session Twv=3>%
(IRFEBtv>a>&HBRUEY)

RIBty >3 > Z e LTIz —/NITIER UHIRR T BN DD FET .
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3.3. HPDARBZO> MI> ROFIBSE
3.3.1. FIR#E
HPDA J0O0> RI> RICHIFS. jupyter I>FFOFBAEHBICDOVNTHBLETD,

® jupyter T F A A—DEUS
O—ALLSX NUMS, jupyter I>FF A A—OEEEITVET,
jupyter A>FF A A=EEUS IR ICE. FRDT 4 LI KIT, MTFOON>Y RZETUL
ig_o

$ singularity pull jupyter.sif oras://cntm:5000/master_image/jupyter:2.0
X EEEDIANV RTHIEESND I T A A== OS (& Rocky Linux 8.6 (64bit)TY,

BENKINT D&, ETUIET 1 LU RUETI(C jupyter.sif EWD T 71 ILAMERRNENE T,
jupyter.sif EWS I 7 AILAEFIE T DBE(E FOHOHIBRLTHS LEEDIONY > REETLTL
ZE0\. Xjupytersif EWS T 7AILAMFETDE. OINX Y ROETIEKRBUET,

3.3.2. jupyter J>FFDicH)
HPDA J0O> I RICHIFD. jupyter A7 FDEENFEICDVWTEHRALET .

® jupyter > FFHEBAS TILRDUT bNDET
jupyter.sif MHdF« L2 ~NUT, jupyter I>FFEBAS TILAOUT hEEITLU.
jupyter > FZiEEEULET,

$ run_jupyter_container.sh

jupyter A>3 DEENCHKINT D&, F—ZFILICATDX S (CRRSNZE T,

$ run_jupyter_container.sh

jupyter Notebook URL | https:// squidhpdal.hpc.cmc.osaka-u.ac.jp:10125| ©

INFO: Converting SIF file to temporary sandbox...

INFO: instance started successfully
jupyter login token 3 3c4b9f3fb424b9059d1076c559adff837f9fcOee8ce81842 @
$
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@ jupyter Notebook URL
jypyter Notebook (C Web TS OHY Tt X9 BBdD URL TT,
R— ~E&ES(E. 10000~11000 DEEFA T, ZEWTWIESHEEITIIDHTENET,

@ jupyter login token
Web SO KD 7O UERR. jupyter OFZSEBEE CANT D =TT,

3.3.3. jupyter A>FFA\DF IR
Web IS5 KD, jupyter A>FFH(CT7IOLRITBHECDNTHIALET.

e 1—H& /I RIJ—-RICKBZE:
Web J SO %ZEIL. [3.3.2 jupyter I>FFDELE) | TH—ZFILICR RSN/, jupyter
Notebook URL ZiEELFE T,

= m] X
[5) https://squidhpdal.hpccmeosa: X +
C ¥ @ squidhpdal.hpcecmc.osaka-u.acjp:10125 W B A

il o

https://squidhpdat.hpc.cme.osaka-uacjp10125

RN | @

JAT-F @

-I ek

©® 1-Y%
HPDA JO> hI> RADOTA EICERLUZ. I-—Y&ZAHNLET,

@ JIXRD—R
HPDA JO> I > RAOOT A EICERALUE. /I\RXD—REAHDULET,

® Odgr>
OJA > > &I w2 d3E, I—H4,/)\RD— RICKBFANERSNE T,
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® jupyter h—2T0> KDL
1—Y%/)\RT— RICKBDZREENMINT D &, jupyter DFRFIBHENFRENE T,

Jupyter Notebook x  +

C Y & squidhpdal.hpc.cmc.osaka-u.ac.jp:10125/login?next=%2Ftree%3F * B 2

" Jupyter

I KAT—FERR b — Im/j/; I

® @

If no password has been configured, you need to open the notebook server with
its login token in the URL, or paste it above. This requirement will be lifted if you
enable a password

Token authentication is enabled

The command:
Jupyter notebook Iist

will show you the URLs of running servers with their tokens, which you can copy
and paste into your browser. For example:

Currently running servers:
http://localhost 18688/t oken=c8de56fa... :: fsers/vousnote
books

or you can paste just the token value into the password field on this page.

See the documentation on how to enable a password in place of token
authentication, if you would like to aveid dealing with random tokens.

Cookies are required for authenticated access to notebooks

Setup a Password

You can also setup a password by entering your token and a new password on
the fields below:

Token

@®© JXRT—RFEE =T
[3.3.2 jupyter > FDicE)| TH—ZFILICEKRESN/Z. jupyter login token Z A
HUFET,

@ oda>
OJA> ROV ILET,

© NEC Corporation 2021 \Orchestrating a brighter world NEC




jupyter b= ([CKBDEREENAIINT D &\

jupyter Notebook DHEABEEINFRRENET .

&«

Home Page - Selector createarn X +

cC 0 8@ sguidhpdal.hpc.cme.osaka-u.acjp:10125/tree?
~ Jupyter
d7-AI =it DSAE

- i X
w“ W a
®T o472~
FuFO-F | HFR- |2

BNV | EREERE

TFAINEAE
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3.3.4. jupyter A>FFDHRIIAX
jupyter > FFHEFABEBBEDIFHCENDE THAINAXTEDLD. SATTUEDIIR
—Z MMEA DA B=ILUTUVVRWVREETIRILTWVWE T, REILSU T, CEETSAITUER
A AM=ILUTCHIFATEET,

RIC, jupyter A2 FFHTBIMOAR—R> hEA XA =)L DHEICDVNTHALET,
CCTlE. HlELUT numpy. BKU matplotlib D1 > X h—=ILEEEBNITUET,

® numpy D1>XAK—=)L
[3.3.3 jupyter A>FFADF7OtRX] T. jupyter Notebook D¥IHABEMN TR R ESNIZIR
B SEEZITVET,

O ImAROEE)
HHAEEA EOFRARY> 2Oy O U, ImREERUET,

= O
Home Page - Select or createa n X + (+]
C { & sguidhpdal.hpccmc.osaka-u.acjp:10073/tree? o 7 A
— Jupyter BT | OIOvYR
Al =ire HS2E
PULE L ERETRROFAFLAERLTT L. FyFO—F z
Oo|~|m 28+ =i FPython3 z
The notebook list is empty.
FTFEARIFIL
224
HEETS |
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@ pip OV RDET
mARICATOON RZAD U, Enter +—Z#HTLUFET,
<> @ pip3 install numpy

Home Page - Select or create an X https://squidhpdat.hpocmecossl X +
c O 8@ squidhpdal.hpc.cmc.osaka-u.acjp:10073/terminals,/2

~ Jupyter

Singularity> pip3 install nu.mpyl

@ A >RAB—)LOHER
UTFOAYEZ—ERD. A=) UTZC EZ2 R LET .
Awtz—= : Successfully installed numpy-x.x.x
¥X. XX DEPZC(E. 1> A h=ILENTZ numpy DIN—3 O NFRRESNET,

— O X
Home Page - Select or create a b4 https://squidhpdat.hpc.omeos x =+ % °
C Y @& squidhpdal.hpc.cmcosaka-u.acjp:10073/terminals/2 oA
- Jupyter ao7on

afully installed numpy-1.19.5
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® matplotlib 1> X b—JL
[3.3.3 jupyter I>FFADFI1X] T. jupyter Notebook DFIHAEIE AT REN/ZIK

RN SIEEZITVET,

O ImARDEE
HHEEA EOFRSY > Z20UY I U, ImRaEERUET,

— O
Home Page - Select or createan X + °
C { @& squidhpdai.hpccmcosaka-u.acjp:10073/tree? o 3 A
— Jupyter 8T || 0973
7 =i DSAE
PO RERT AROFATLEERLT TS FyIO—F e
Do | ~| W/ zEiv| |2 Python 3 =

The notebook list is empty.
FFEARIFAIL

225

ST |
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@ pip N> RDZELT
IWARCATOONY> RZASD U, Enter F—ZHTFULET,
N> : pip3 install matplotlib

23
o - O
Home Page - Select or createan X httpsi//squidhpdal.hpocmeosal X + Q
C { @& squidhpdal.hpccmc.osaka-u.acjp:10073/terminals/3 Yr A
~ Jupyter Eye—

Singularity> pip3 install rnatplc-tlib.

® A >RAb—)LOHEER
BUTFOAYE—2ERD. AR M=)LRII LIz E =R LET .
A wtz— = : Successfully installed cycler-x.x.x kiwisolver-x.x.x matplotlib-x.x.x
pillow-X.x.x
XXX X DEFDCIE. >R B=)LEN/z matplotlib, BELMEKEF/ (W —=D/\—= 3
SRR ENFET .

- O
Home Page - Select orcreatean X https://squidhpdal.hpc.omeosal X + L\) [+]
Cc O 8@ squidhpdal.hpc.cmc.osaka-u.acjp:10073/terminals/3 w -
~ Jupyter P
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3.3.5. jupyter A>FFDELLE
HPDA JO> b RICHTD. jupyter I FDEILEFECDWNWTERALET,
jupyter 1> FHRDEERNE(E. jupyter.sif (CEEBITRIRENET,

® jupyter I>FFDIEIE
[3.3.2 jupyter J> 5 DitcEh] T jupyter BB LIz>« Lo KNUT. jupyter I>F3
FIERS TILROUT hEETL. jupyter A5 FZEFEIEUE T,

$ stop_jupyter_container.sh

jupyter > FDEFLLCHKINTDE. F—ZFILICUATDXSICRRENE T,

$ stop_jupyter_container.sh

INFO: Starting build...

INFO: Creating SIF file...

INFO: Build complete: ./jupyter_tmp.sif

INFO: Stopping jupyter instance of /var/tmp/rootfs-940268085/root (PID=19101)

$

© NEC Corporation 2021 \Orchestrating a brighter world NEC




3.3.6. julia. R A—=RIb1 >R b=)LiFEd jupyter 2>5FDFIB

julia. FZF R H—FRILEA >R S—)LEHD jupyter > FDOFIBAECDNTHRALET,
EARNRFAITEMRED jupyter 25 FERUTIN, DT FAAXA—DORUS L) FLE

FENRRDFT,

48

& 12T AA—DHUS

@ Julia B—=RIL1 > A —)LiEFH jupyter >3

$ singularity pull jupyter-julia.sif oras://cntm:5000/master_image/jupyter-julia:2.0
X EEEDIAV RTEISESND 271 A—>M 0OS (& Rocky Linux 8.6 (64bit)TY,

@ RBD—=FILA>RA =)L jupyter I>5FF
$ singularity pull jupyter-r.sif oras://cntm:5000/master_image/jupyter-r:2.0
X EEEDIANV RTHIESND I T A A== OS (& Rocky Linux 8.6 (64bit) TY,

o 1> DicEy
@ Julia H—FILA > X b—=)Li&d+ jupyter 1>7F

$ run_jupyter_container.sh -k julia
FreE

$ run_jupyter_container.sh --kernel julia

@ RA—FILA A S—=)LiEd jupyter A>5F

$ run_jupyter_container.sh -k R
FreE

$ run_jupyter_container.sh --kernel R

e 1> FFODFIE

@ Julia I—=RILA > X ~—)LiEd jupyter A>FF
$ stop_jupyter_container.sh -k julia

Frzl&

$ stop_jupyter_container.sh --kernel julia

@ RHA—FRILARAB—=)LiEd jupyter A>F3
$ stop_jupyter_container.sh -k R
FreE

$ stop_jupyter_container.sh --kernel R
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4. JOY5 LM%
4.1. H¥EBEER
AR RAFATIE TOTSLDERMNS. YERRES 1 —ILDETETZ. HPC JO> M REE
(EHPDA J0O> I RTITWVWET, EANLRT OIS ADETETDRNILT ERDET, AE
TIEIQ@ YV—ROA—RMSHEITES 2 —ILOER (O )\AIL) | DFECDODWCEElZERUE T,
© Y—RO—ROER - #wEE - 1E1E
@ Y—ROA—RMSERITED1—ILDER (O ()L)
® FTEZ1—-ILOERT

4.1.1. 3>)\(5 - MP1 OFIA
KIATFATE FEOTOTJSZIEENFARIGETT. TOJS I I EEB2EScHDT
>IAS MPL, SRS 251 TS UDRIELY ME R—XRBELTEEDSNTNET, K
TRIOVSZ2IEB EONR—RRBEOMEZLHLF T,

(1)C/C++E5&. FORTRAN =35

C/C++5:5. FORTRAN SETOU S LARREICEB L TIE. A CPU, X ML, GPGPU W&:t
IS (CEUE O A SERBETEET, /2. ALw RIF, MPI 5 (C LB UFIRFTED 1 —
ILOAERETTRET S,

CHIFEDOERE, [3.1.3. 381855 F | (CHELY. TEnvironment Modules] ZFBL T, EZ1—)L%5%
FHAFFET, EZ1—)LOHICE. RETEBETITOISLARBETODICE UICIEKZ. HEIZEE
EUTEMUTWVWET, JRIEERBOEBRKR(IILITOEDTY,

FTEIRIR HEIZIRIR DA ) MPI
Ea—-I)LE

LA CPU STRIRIE BaseCPU Intel Parallel Studio Intel MPI
N2 NLETEIRIE BaseVEC NEC SDK for VE NEC MPI

o NVIDIA HPC SDK Open MPI
GPGPU :tEIRIE BaseGPU

CUDA

(7I2L) BaseGCC GNU Compiler Open MPI

X LA CPU ETEIRIE T BaseGPU DFALGE, #HERIRIRERQRDIED 1 —ILZ2FHI DI L6
BETY. ZEL. HERBEOAN. LDHAERBCELZTOTSLARRZITRET.
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BANRFIEDA & U TR AR CPU STEIRIBICHVWTHRIRIEZHAITHS. UTOXS(ICE
Za1—-)l’z0—-kFUET,

$ module avail

BaseCPU/2021 BaseVEC/2021 BaseGPU/2021 BaseGCC/2021
BasePy/2021 BaseApp/2021

$ module load BaseCPU/2021

HBRIBORENLE I /LI R WHITOT S5 LD A IV EDFHM S EOE TR
UEY,

e AACPUSTEIRIGEAIO> /(A5
4.2 LA CPUSTEIRIEMIT OIS AN /\AIL] ZZBRIIZE0N.

o ARUNLGEREARIZ/((S
[4.3 RO NETERIEMITTOIS A1 ZZESBLIZS0N,

® GPGPUTEEEBHI /(1S
[4.4 GPGPU stEEBIBRIT OIS LD INAIL] ZZSBLIEEL,

® GNUIII\AZ
[4.4 GPGPU st&IREMIT OS5 A0 )\A)L] ZTSBLIESN,

(2)Zoftd>OVS=>IERE
C/C++538. FORTRAN SEBMDTOJSASEICDNTE, N—ERFEZABLTVET. F
AR IO S I D SEREEUT OB TY,

SERIE ETZa1-)L& N—=3> Bz 2=
Python BasePy 3.6 Python E&mIlT Python2 &FIAT]
R BaseR 4.0.3 R E&Emlr

JAVA BaselDK 11 JAVA E:BMET Open]DK
Julia Baselulia 1.6.1 Julia E5EM@ITF
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cnsodO0S ASEEREOEH HEEZUTICRUED,
A) Python
JQO> RI>RCOTAEBUTEEITUEY,

$ module load BasePy
$ python3

B) R
JQO> RI>RCOTAEUTEERTUET,

$ module load BaseR

$R

C) JAVA
JO> bI> RICOJAEUTERITUETD,

$ module load BaselDK

$ java --version

D) Julia
JO> RI>RICOJABUTEERITUED,

$ module load Baselulia

$ julia

BT —IDARRET. FIAMEX TETL\S Python S5E(CEAULT. 4.7 Python FIAA
=] (Gl ZEREEUET,

® Python S5
[4.7 Python OFIEAE] ZZESR<IZE0N,

4.1.2. SAISVDFHA
A AT LATHEREEIRS 1 TS UEEE module IX> RICKDBRBZHEFRELET .
Flz. ESATSUDED 1 -ILE<ES 21 —-I)LE>/</\=23>2>T/\—-Z3 > BEBENFT,
SA4ISUE. BN-ARB(ICEAWREINTWNET., TNESDSATSUIENR-AED 1)L ZHHA
ATZRICFIERIREEIRDFE T,

FARRIRSATISY, SBES1—-I/LEUATDEDTT.

51 © NEC Corporation 2021 \Orchestrating a brighter world NEC




>14J35Y

EEE>a1-)L

Ea1-I)LE

CPU

VEC

GPU

GCC

Py

Intel MKL (%)

NEC Numeric Library

Collection (3%)

GNU Scientific Library = = = O = =

HDF5 O O @)

NetCDF O O @) = = -
O O @)

Parallel netcdf

Keras - - - -

PyTorch - - - -

0O|0]|0O

TensorFlow = = = -

pbdR - - - - - O

% BLAS, LAPACK, ScalAPACK (& NEC Numeric Library Collection] & [lIntel MKL] (C&&FEN
TWFET,

1T S UDHRGEDERNIZARF. U TORED SIS UDFIA] OECEHLET,

>
BEISRZE,

[4.2 LA CPU stEBRIEBMOIT OIS A0 )AL
[4.3 RO NLEtEREBOITI OIS L0 )\1)L]
[4.4 GPGPU st&&iEmIF OS5 LD /AL

4.1.3. AFSHEY —IIVDERSE
AT LTIE UTORFESEY—ILZEA TVWET. CNSORFEIRY —ILIE 12550
S JF21—-COJ14> UTERLET,
RFEZEY—IL N CPUSTRIRIE | RUBNLETEIRIE | GPGPU SHEIRIZ
Arm Forge DDT/MAP O = @)
NEC Parallel Debugger - O =

® Arm Forge DDT/MAP Dic&h 7554
[Arm Forgel (Z. Linux £ C/C++/FORTRAN 7 U4 —<>3>07/)\v4, FOT7
135, RBLY -k EZ MR IZHAFEEY —ILAA— T, /N TH2S [Arm DDT]
RS, WHT7TVI—2 3> MeDTOT 7445 THD [Arm MAP] MNEEIZR—=
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> hERDFET, ROFIETESHLET,
$ module load BaseCPU/2021

$ module load ArmForge/21.0

$ ddt

® NEC Parallel Debugger Mit&h 554
[NEC Parallel Debugger ] (& Vector Engine BdD>/\ww W —)L T, Eclipse PTP (Parallel
Tools Platform)(Cx9 3 MPI 7 U5 —>3>DF/)\wIORTSTA > =IBELTVET,
[NEC Parallel Debugger] (&. RDFIETEEUET .

(1) ZO> b RREICOVA >335 —/\ETEARIC X H—/(Xming. VcXsrv )%
EELET,

(2) ZJO> bI> REBE(C X forwarding 2B%1cLTcOJ1>UEY,
(3) Eclipse PTP Zi#e&# LE T,

$ module load BaseVEC/2021
$ module load EclipsePTP/4.7.3a

$ eclipse

(4) Eclipse Launcher @« > RIMFEA< DT, Workspace T« L2 kU (7/)\w IIERD
7TUr—2 320 make RIBZEIRINT DT LU KJ) ZAHN LT lLaunch] =#OU
vIUET,

{ER7EDFHE(C DU TIE NEC Aurora Forum (https://www.hpc.nec) MLITFDR—=
EZBRIZEN,

Aurora Forum (https://www.hpc.nec)
AZa1— > RFaX>bM > NECSDK > NEC Parallel Debugger 1—HY—XHA R
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4.2. A CPU SHEBRIERFIO0J 3 A0V
U CPU STEREMIITOJS LD /I\AIVEERERZHEUET, CITE HBRIETHD
BaseCPU LTI /N\AILAEZRHEULFET. TOJS AT/ AIUFICE. BaseCPU IRIEZEH]
([CERMHAATLIZE W,

$ module load BaseCPU/2021

4.2.1. SUFIRT
O2)A)LF. JOYRIY R ETEBUFET
KIOTSASEDI)\ ALY REUTF(CRDFET,

JOUSLAEE Intel Parallel Studio
FORTRAN ifort

C icc

C++ icpc

MFEOIAIVBITT, "-0"ATZ 3> (CLD. FRIDEITI7AILAEEBECETET.
BEURMOTZIBE. J71I)LEN a.out THERRESNE T,

&4](C module X > RT Intel 2 /A SORIBEHFRTFEES 1 —/)LZ20— RIDIHEND
NZFEYJ, BaseCPU EZ1—)LZ20— RTDEEEBN(C, FE/(—Z3>0 Intel O/ SH
O—R&Enxd,

$ module load BaseCPU/2021

$ ifort -0 sample sample.fo90

$ icc -o sample sample.c

$ icpc -0 sample sample.cpp

4.2.2. ALY RAFISKT
ALy RIFITRITI DIHEF. D/ AIEFCUTDOATS 3> ZBEL TR0,

MHETIL Intel Parallel Studio
OpenMP -gopenmp
SEzniz]l -parallel
EITRAL W REUE. EITRF(RIBEZE OMP_NUM_THREADS (C<ZE{TAL v RE>EIBELUTE
HUFT,

54 © NEC Corporation 2021 \Orchestrating a brighter world NEC




PUFEO)NAILANT Y, &F)IC module ONX> RT Intel O/ A SOIRIBEIEREES1—)L
ZO—RIBIRENSHDET,

$ module load BaseCPU/2021

$ ifort -o sample_omp -gopenmp sample_omp.f90

$ ifort -0 sample_smp -parallel sample_smp.f90

4.2.3. MPI li5I24T
MPI IRIZ(Z Intel MPI ZZFIAWZIZITE T,

O REETF D@D T,

JOUSLAEE IntelMPI DIH&
FORTRAN mpiifort

C mpiicc

C++ mpiicpc

HUFEI>IAILBITT,

$ module load BaseCPU/2021

$ mpiifort -o sample_mpi sample_mpi.f90
$ mpiicc -o sample_mpi sample_mpi.c

$ mpiicpc -0 sample_mpi sample_mpi.cpp

4.2.4. 51T SUDFIA
FUA CPU STEERIBEII T O S AICHIT 2 SA T SUDFIRSEZRHUET .

(1) Intel Math Kernel Library (Intel MKL)
Intel Math Kernel Library (& Intel #tH'FFE U T\ I EUBEEE S 1T S T9 . BLAS, LAPACK.
ScaLAPACK EZ SO EHRIRS A TS UDFIANEIEETT,
A AT ATlE. BaseCPU EZ1—)LTHEMAFEND Intel RO )1 SDORIE CTHIATIEE
T9. UTFICERSAFALATD, SATSVUDIOfIZEHLFET,

# ZUTVIIEITCTMKLZY> D
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$ module load BaseCPU/2021
$ icc -mkl=sequential sample.c # B >0

$ icc -mkl=sequential -static-intel sample.c # BRIV

# ALw RIBIEITTMKLZY >0
$ module load BaseCPU/2021
$ icc -mkl=parallel sample.c # B> O

$ icc -mkl=parallel -static-intel sample.o # B >0

# MPL Ii5I5E4TC MKLZ D > 2
$ module load BaseCPU/2021
$ mpiicc -mkl=cluster sample.c # B >0

$ mpiicc -mkl=cluster -static-intel sample.c # B >0

Intel MKL OFFHIBZFIRGERE. DRXDOAS SA> RFI AT MEISRIES0,

> Modul Intel Math Kernel Library — Documentation

https://software.intel.com/content/www/us/en/develop/articles/intel-math-kernel-

library-documentation.html

(2) HDF5
HDF5 (&, KEFT —5ZREEN(CHEELL TR D 2 ENRIRRIR T 7 1L 2R I DI2HDS
AT7SUTY, STEREBICEMINTVET., COSAITSUZFIATDEHCE. O/ A )L
(C-Ihdf5 DAT>3>Z#M50FT. ATFEFSATSUDOUZIEITT,
$ module load BaseCPU
$ module load hdf5
$ icc -0 h5-sample h5-sample.c -lhdf5

(3) NetCDF
NetCDF (&. BIFMRLRITT—F 78T 2ENT. HBF7—FHERE U TLA L EODNTLS
INAFUTF7AINTA—=Y MHIFATEZSATSUTYT ., A XFTATIE. STEIRIES(C. CS
$8/C++E58/FORTRAN SEDTNENHSFHATET DL I ICEmEINTWVET, SIS UZFIA
I3, T/ A LB (C-Inetedf & DATS 3> =MA50ET. UFRSATISUDUSY
BlT9,
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- C

$ module load BaseCPU

$ module load netcdf-c

$ icc -o ncdf-sample ncdf-sample.c -Inetcdf

-C++E8E

$ module load BaseCPU
$ module load netcdf-cxx

$ icpc -0 ncdf-sample ncdf-sample.cpp -Inetcdf_c++4 -Inetcdf

- FORTRAN SiE

$ module load BaseCPU
$ module load netcdf-fortran

$ ifort -o ncdf-sample ncdf-sample.f90 -Inetcdff -Inetcdf

(4) PnetCDF
PnetCDF (&. NetCDF FeD T 7 1)L(C LT, WA TOT S LW SERI7 IR ZIT D28 D
SAISUTY ., RIRFTATIE TERIES(C. CS58/C++5358/FORTRAN SEDTNENMS
FIATERLRDCEmENTVET ., SIS UZFIATDHCE. D2/ A )LEF(C-Ipnetedf &
DAT>3>%#A50FT. ATESATSUDY>OFITT,

- C

$ module load BaseCPU
$ module load pnetcdf-c

$ mpiicc -o pncdf-sample pncdf-sample.c -lpnetcdf

-C++55

$ module load BaseCPU

$ module load pnetcdf-cxx

$ mpiicpc -o pncdf-sample pncdf-sample.cpp -Ipnetcdf

- FORTRAN E:8

$ module load BaseCPU

$ module load pnetcdf-fortran
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$ mpiifort -o pncdf-sample pncdf-sample.f90 -Ipnetcdf
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4.3. AN MNVEHERERGFI OIS LD

NI MVETEREBT IO S LD\ AILEEZZRHUET. CCTHE. #HBRIETHD
BaseVEC L THIO/\(ILAEEEHUET, TOJS LT/ A)UFIC(E. BaseVEC RiEZEH]
([CERMHAATLIZE W,

$ module load BaseVEC/2021

4.3.1. SUPIIET

N NLETEIRIBEDEESR T D Vector Engine EITDFERITED 1 —)LERMKIC(E. NEC O/
ZEALET, O2/)AIILOAXY REUTIERDFES, JO> I RETO/IAILEZEITUET.
JOUS = OS8R NEC SDK for VE

Fortran nfort
C ncc
C++ nc++

FROAZINAINATZ I VEUATICRDFET, FHlRAATS 3 2 IBREBBZHIBERE. man 3
N RICTHEER S TZE 0N,

ATz3> BLRE

-On (n=0~4) mEbATE 3>
0: &b, BE}NT MNUE, WhE, >S5+ > EiHZEH
L7y

1: BMERZHDRVWREL - BEINRD NUEZERT S

2 : BIfERZMSREUL - BEIND MUz ER T 3 (BIEE)
3: BIfERZM#SRIEL - BEIND ML, BKRU. ZE)L—
TomiEtz BRI S

4 : SFERZEN UCEWERZ 4 D & AROT:EIL - BEIX
I NUEZBERT D

-0 ERR T DEIT I 7 (ILBZIBET D

-mparallel BHENs =B ITD

EITRAL Y REUIFEITRICIRIEZZL OMP_NUM_THREADS
(CHETE

-fopenmp OpenMP #aeZBNCT D

EITRAL Y REUIEITRICIRIEZZL OMP_NUM_THREADS
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(CHEXE

-finline-functions BE7 >S50 > REHZEITD

-p JOJ7A4 5% BMCTD

EITR(CHEERITESRER T 7 1)L gmon.out H'H 7D

ngprof <> RT gmon.out DRBEFR R

-proginf PROGINF #EFIDEIT I 7 ()L 24Xk D (BIEE)

(TS (CIBBZEY VE_PROGINF=YES(Z/z (4 DETAIL)A'
v RENTL\D EZE PROGINF 1B RZHE DTS

-ftrace FTRACE #EERDAT T O NI 7A)b. RUETI 7L
ZERT D

-traceback EITRFCIRIBRZEVE_TRACEBACKNZY h&anTuL\d &
. LNV OBHREENIDATZT ORI 71l
EITT 7L ZERT D

-g I\ T S —RDEH CHEIMTESIBIR/G E &/ RDIER
ZHERRT D

-report-all PMIAY U NEREURA MZE DTS

-report-diagnostics AV E—UXRZEENTD

-report-format REUA NZHNTD

ATFE. NEC O\ SEFIEALT. &ETOVSLAEEZII)I\AILIBHICRDET., |AIIC
BaseVEC DE> 1 —J)LZO—RUEE. I /\MILON> RZEEITUET,

$ module load BaseVEC/2021

$ nfort -o sample sample.f90

$ ncc -o sample sample.c

$ nc++ -0 sample sample.cpp

4.3.2. ALY RAEFISKIT
NEC O>/+ S T(FEENF & OpenMP 5D 2 DDA v RULFIEITHFIATEET .
BESIDIZEEO> ) (ALK (C"-mparallel"Z8E L. OpenMP W5 D& (> ) (A JLEF(C
"-fopenmp"ZIEEL X T . AL v FEIIEITHR(CIRIZTZ$ OMP_NUM_THREADS ([CHEEULZFE Y,

5 1) BEILS(CKD 8 XL w RET
$ module load BaseVEC/2021
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$ nfort -mparallel test.f # BB cLTI>/\1IL
$ export OMP_NUM_THREADS=8 # EBTAL W REZIEE (X)
$ ./a.out # EITIT7AILZFET (%)

(X)FZTaTROVUT MIEH LTI\ FREATEITUET.

{5 2) OpenMP A5 (C KD 8 XL RET

$ module load BaseVEC/2021

$ nfort -fopenmp test.f # OpenMP ZzB®(CLTO>/\AIL
$ export OMP_NUM_THREADS=8 # EFRL Y REEIEE (X)
$ ./a.out # ERITT7AI)LZEET (X)

(x)FZI3aTROUT MMIEH LTI\ FRATEITUET.

4.3.3. MP1 liBIRIT 2T IIHBADI >IN IV E
Vector Engine @(F7dM MPI 47 C(& NEC MPI ZERLZEY ., J>/\ILOX> RIFUATICRD
F9, JO> I RETOZINAILLTLIZEL,

A2 IASDATS 3 IERIE -help" AT 3 >ZIBE L TTHRIZE,

JOUSLERE NEC MPI
Fortran mpinfort
C mpincc

C++ mpinc++

Bl) MPLEFICKSD 8 JOLER (4VE x 2 JOER) FiT

$ module load BaseVEC/2021

$ mpinfort mpi_test.f # 1>)\A)L
$ mpirun -np 8 -ve 0-3 ./a.out # mpirun (CKBDETEIBETE(X])
$ mpirun -np 8 -venode -nn 4 ./a.out # mpirun (CKDEITZIEE(X2)

$ mpirun -np 8 -venode -node 0-3 ./a.out # mpirun ([CKDEITEIBE(%3)

(%1)(%2)(%3)FZ3aTRXOVT MIER&H U T\ FERTERITLUE T,

4.3.4. SIS VDFHA
N NVETEREAIT OIS ALCHS TR SAITSUOHAAEZLH LET .
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(1) NEC Numeric Library Collection (NEC NLC)

NEC NLC (IXRZT MNLETEIRIE®D SX-Aurora TSUBASA S X ARICRE{LESNIEEIEEE S 1
7S T9,NEC SX-ACE = X5 ATHR# L TLV/Z ASL. MathKeisan Z&5 L. BLAS. LAPACK,
ScalLAPACK E%Z (XU & UTIZZtRiaS 1 TS UDFIANEIEETI .

AR AT LTIE. BaseVEC EZ 1 —I)LDIRIBRISIRD 2 DOES 1 — )L eSS TLET,

- necnlc € 1 —)L(32bit Z2EhR)
- necnlc-mpi T2 1 —)L(32bit 2B+ DEIA TV AF)

UFERSRFLTDSATSUDY S D ZTHLET .

- DPEAEVAFIZRL

# ASLRZAFTA4TA>2AF—T1T—R 32bit BEURS 1 TS U =ERND >0
$ module load BaseVEC/2021

$ module load necnlc/2.3.0

$ nfort -c sample.f # 2> )\A)L
$ nfort -lasl_sequential -static sample.o # U0
- PBAEVASISD

# ScaLAPACK ZEIXEVMSIIRS TSV ZFRIY >0

$ module load BaseVEC/2021

$ module load necnlc-mpi/2.3.0

$ mpinfort -c sample.f # 1>)\A)L

$ mpinfort -Iscalapack -llapack -Iblas_sequential ¥ # U0

-static sample.o

X -static AT 3> EAEEITENI>TETBEEEEETT,

NEC NLC OsFHiFIBAEE. DRDAS S RFAXAD MESSBIIZE0N,
» NEC Numeric Library Collection 2.3.0 1—HY—X#- R
https://www.hpc.nec/documents/sdk/SDK_NLC/UsersGuide/main/ja/index.html

(2) HDF5
HDF5 (&, XEFT -4 EREENCHEELLU TN T DS ENTIEER T 71 ILEER T DIHDS
ATJSUT, stTEBRESICEMINTVET.,. SATISURFIRATBEHICIE. O/ A)LEF(C-
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https://www.hpc.nec/documents/sdk/SDK_NLC/UsersGuide/main/ja/index.html

Ihdf5 OAT> 3>z 450F9. UTEFESATSUDOU>IHITYT,
$ module load BaseVEC
$ module load hdf5

$ ncc -o h5-sample h5-sample.c -lhdf5 -Idl

(3) NetCDF

NetCDF (&. RIFMRLZRTTT—FZNT 22BN T, HBEFT—IEREUTLELSFEONTLS
NAFUITFZAITA—TY REFIHTEESATSUTY . ASIXFATE, SEBESC. C
=38/C++538/FORTRAN SEEDEN TN SHEATEDI LD ICE SN TVWET ., S71TS5U%
FIATBEHICE. T2/ LB (C-Inetedf B DATS 3 > BRIF5LET,

UFESATSUDI>IFITY,

- C

$ module load BaseVEC

$ module load netcdf-c

$ ncc -o ncdf-sample ncdf-sample.c -ldl -Inetcdf -lhdf5_hl -lhdf5 -lsz

-C++ 558

$ module load BaseVEC
$ module load netcdf-cxx
$ nc++ -0 ncdf-sample ncdf-sample.cpp ¥

-Inetcdf_c++4 -Inetcdf -lhdf5 -lhdf5_hl -Idl -Isz

- FORTRAN E:8

$ module load BaseVEC

$ module load netcdf-fortran

$ nfort -o ncdf-sample ncdf-sample.f90 -Inetcdff -Inetcdf -lIhdf5 -lhdf5_hl -Idl -Isz

(4) PnetCDF

PnetCDF (&. NetCDF e T 7 A ILICx LT, MFNTOT S AW SEK 7 A ZITDI26bD
SATSUTT ., A AFLATIE, FEIRIES(C. C S58/C++5358/FORTRAN SEOZENENH
SHATERRIICEENTVET, ST SUZFRATDHICE O/ )LEFC-Ipnetcdf
& OAT>a>EMEULET,

63 © NEC Corporation 2021 \Orchestrating a brighter world NEC




UFESATZUDYU>IHITY,

- C

$ module load BaseVEC

$ module load pnetcdf-c

$ mpincc -o pncdf-sample pncdf-sample.c -lpnetcdf -Impi

-C++E8E

$ module load BaseVEC
$ module load pnetcdf-cxx

$ mpinc++ -0 pncdf-sample pncdf-sample.cpp -lpnetcdf -Impi -Impi++

- FORTRAN E&8

$ module load BaseVEC
$ module load netcdf-fortran

$ mpinfort -o pncdf-sample pncdf-sample.fo0 -Ipnetcdf -Impi

4.4. GPGPU HERIEMIO OIS ADIYI\AI
GPGPU stEIRIEMRITTOVSLADOIIINAILEEERHUET . CC TR, HBRIETHD
BaseGPU LT/ \1ILAEZEREHLUET . TOTS A/ AILEFIC(E. BaseGPU RIEZ BRI
([CERMHAA TS IZEN,

$ module load BaseGPU/2021

4.4.1. VU7 =T
a>)\AIUFE. JO>RI> RETEHBUET .
BITOUSASEOO/)\AILOYY REFUTFICRDET,

JOUSLERE NVidia HPC SDK
FORTRAN nvfortran

C nvc

C++ nvc++

CUDA nvce
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HUFEOIIAIBITY, "-0"ATZ 3> CLD, FRTDERITI7 LB EIBETEET .
BEURRN O TEHZE. J71)L&N a.out TR SNE T,

E#)(C module I > BT INVidia HPC SDK] DIRIBZEHEREE> 1—/LZ20— RIDIE
NHDFET, BaseGPU EZ1—)L20— R3DE. BBNCEE/ N\ —3>002)/)\105H0
— RENFxE7,

$ module load BaseGPU/2021

$ nvfortran -o sample sample.f90

$ nvc -o sample sample.c

$ nvc++ -0 sample sample.cpp

4.4.2. ALY RAFISKIT
ALy RIBITRITI DHE(F. D2/ AILEFCATOATS 3> ZIBELTREL,

5E>)L NVidia HPC SDK
OpenMP -mp
SEhZ] -Mconcur
FRITRAL W RESE. TR (CIRIEZE OMP_NUM_THREADS (C<ZE/TR L wv RE>ZIBEL T
E&ELULET,

UTFE3OINAILEITY . &=#IC module <> RT NVidia HPC SDK| DIRIBZHEEEES 1
—)LZO— RITBINENRHDET,
$ module load BaseGPU/2021

$ nvfortran -o sample_omp -mp sample_omp.f90

$ nvfortran -o sample_smp -Mconcur sample_smp.f90

4.4.3. MPI H5IELT
MPI IRi5E(Z OpenMPI ZZFIFBLVEZIFE T,

O2)NAILORY RIEUTO®EOTY,

JOOS LSS OpenMPI D&
FORTRAN Mpifort
C Mpicc
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C++ mpic++

FEaO>INILBITT,
$ module load BaseGPU/2021

$ mpifort -o sample_mpi sample_mpi.f90

$ mpicc -0 sample_mpi sample_mpi.c

$ mpic++ -0 sample_mpi sample_mpi.cpp

4.4.4. CUDARO>I\AI

SQUID @ GPU J — REfT(E. GPGPU ZFAUZEYESTENBIEE T I . AR—ZT(E CUDA =F
WeBETOOS A=A IINAILITDFIBICDWVWTESH L TWLET,

GPU BT DRIFIRIE & U T, NVidia HPC SDK Tl TNVCC Compiler] DFIABIEETI ., NVCC
Compiler] (&. CUDA Fortran FA1>/\- S(nvfortran)& CUDA C SR> /N1 S (nvee) h 518
FENTULET, CUDA Fortran DIF&(ET 0TS AREFH " .cuf "&£z (d".CUF". CUDA C D&
(FTO0 S LHEERFA"cu" £ (EF .CU"CRDET,

JOUSALAEE NVidia HPC SDK

CUDA Fortran nvfortran

CUDA C nvce
IFEaO>INILEITY,

e CUDA Fortran d>)\15

$ module load BaseGPU/2021

$ nvfortran -o sample_cuda sample_cuda.cuf

e CUDAC O2I)\A3Z

$ module load BaseGPU/2021

$ nvcc -0 sample_cuda sample_cuda.cu

66 © NEC Corporation 2021 \Orchestrating a brighter world NEC




4.4.5. OpenACC BAT>3>

OpenACC ZFRLIETOT0 S LZIAIINAILIBRIUTOATS I > HIBELTLIESUN,
TOJSLSE NVidia HPC SDK
OpenACC C -acc

FEaO>INILEIT,
$ module load BaseGPU/2021

$ nvc -0 sample_acc -acc sample_openacc.c

4.4.6. SIS UDFHA
GPGPU STEIRIEMITTOT S ACHITDSATSUDHBAEZRHLUFET.

S+ JSUFBIICEALT. GPGPU st&IRIER(F FORTRAN >/ S(nvfortran)(Cx U TER
EIENHDFET, nvfortran (C(E FREZEICHED Tinclude T 7 1 ILDEZR/\R=ZZEE 3 DHEEN
HDFEFA. DIz, module IY> RTHRESN/Z CPATH IRIEZEHZE. > /)\AJLEF(C -1 A
T2 3> (CCRIESEIRENSHDET, BITHIEUTERDET,
$ nvfortran -o sample sample.f90 -I${CPATH?}

(1) HDF5

HDF5 (&, KEF7 —FZEEMNICHEEL LU THEINT D ENTIRRIR D 7 NIV EER T DIcHDS
ATJSUTY, stBREB(CEFMINTVET.,. SAISURFBIDEHICIE. T/ AILEF(IC
-Ihdf5 AT 3> % MF5ULET.

UFESATZ5UDYU>IHITY,
$ module load BaseGPU
$ module load hdf5
$ nvc -0 h5-sample h5-sample.c -lhdf5 -R${LD_RUN_PATH}
%  OSFED hdfs N\wT—TERRET DT —ANH DD, -R${LD_RUN_PATH} AT
>azEMAMmu. ZE/N\v - EBREELVET.

(2) NetCDF

NetCDF (&. BIFMRLRITT—F 78T 2EN T, HBF7—FHERE U TLA L EODNTLS
NAFUITF7AINTA =Y REFHTEZSATSUTY, RAIXFATIE, STEEESC, C
=58/C++5358/FORTRAN SEEDENENNSHATEDR LS ICEEINTWVWET . SIS U%
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MAIDHCE T2/AILEFC-Inetedf & DATS 3> H50FT,

UFESATZUDYU>IHITY,

- C

$ module load BaseGPU

$ module load netcdf-c

$ nvc -o ncdf-sample ncdf-sample.c -Inetcdf

-C++55

$ module load BaseGPU

$ module load netcdf-cxx

$ nvc++ -0 ncdf-sample ncdf-sample.cpp -Inetcdf_c++4 -Inetcdf

- FORTRAN E38

$ module load BaseGPU
$ module load netcdf-fortran

$ nvfortran -o ncdf-sample ncdf-sample.fo0 -I${CPATH} -Inetcdff -Inetcdf

(3) PnetCDF

PnetCDF (&. NetCDF FeXD T 7 1)LIC LT, WA TOT S LW SERIZ IR ZIT D28 D
SATSUTY ., RIRXFTATIE TERIES(C. CS58/C++558/FORTRAN SEDZNETNN
SHRATEIXLSCEmEINTVEYT ., SAISUZFIATDZH(CIE T2/ 1 )LEFC-Ipnetedf
E AT a>EME5ULET,

UFESAITSUDYZOFITY,

- C

$ module load BaseGPU
$ module load pnetcdf-c

$ mpicc -o pncdf-sample pncdf-sample.c -Ipnetcdf

-C++E8E
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$ module load BaseGPU
$ module load pnetcdf-cxx

$ mpic++ -o pncdf-sample pncdf-sample.cpp -Ipnetcdf

- FORTRAN S:8

$ module load BaseGPU
$ module load pnetcdf-fortran
$ mpifort -o pncdf-sample pncdf-sample.f90 -I1${CPATH} -Ipnetcdf

69 © NEC Corporation 2021 \Orchestrating a brighter world NEC




4.5. GNU Compiler Collection [C&B> /1)L
A X7 ATIE. GNU Compiler Collection ZFIFF T2 ENAIEET T, CZTld R—XRIRIET
3»3 BaseGCC LTI I\AILAEZSZEH LUET. TOTS L) AILEICIE. BaseGCC RiE
ZBRICFHMAATLIZEN,

$ module load BaseGCC/2021

4.5.1. SUPILET
O>)\IUF. JO> I RETEHBUET.
BITOUSASEOO/)\AILOY> REFUTFICRDET,

JOJSLEE GNU Compiler Collection
FORTRAN gfortran
C gcc
C++ g++
T Ea>IAILEITT,

"-0"ATZIAVICKD FRTDRITI 7 MIILEZEETEEI . BEELIMOIEHZE. T7
1IL%&N a.out TR ENE T

EB=M)(C module INX> RT GNU O/ A SORBEHMHRTEES 1 —)LZ20— RITDINEND
NFEYJ, BaseGCC EZ1—/LZ0O0— RIDEEHNIC, FRE/—=3>0O GNU O/ SH
O—kREnzxd,

$ module load BaseGCC/2021

$ gfortran -o sample sample.f90

$ gcc -o sample sample.c

$ g++ -0 sample sample.cpp

4.5.2. AL v RiUliFIRT
ALy RIFITRITIDIHEEF. T2/ AIUEFCUATOATS 3> ZIBELTFSL,

i5EF)L GNU Compiler Collection

OpenMP -fopenmp
EITRAL Y REUIE. EITRFCIRIRZEZ OMP_NUM_THREADS (C<E{TAL Y RE>ZIEEUTCE

#UFY,
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BT EOINAILBITT,, &w=MIC module IX¥> RT GNU I /A SORIBZEHEREES 1)L
ZO—RIDIBENHDET,
$ module load BaseGCC/2021

$ gfortran -o sample_omp -fopenmp sample_omp.f90

4.6. O>FFOFAAE
A XFATIE. Singularity ZRWVVZ, DT FHICKBTOTSLAFITIRIEEEX 22 ENHVAlEE
TY, NATEH. I>TFAA-ZOER. BLUGOADFTFDOHRINAXELIL RDOFEICDNT
EALE T,
> FOHMBREOEIEE. [1.5.4 A>FFHA] #SBIIZE0,

4.6.1. A>T FAA—SD#ElR
AT FAA—=2(F SQUID RO—HILLZ X MU, 425 -3y b EORRL X ~UMH
SESI DI ENTIRETT . Fe. TEETHERULEI>FTFAX—2% SQUID ALy IO— R
ERST et SRG=F- I

> O—BIVDID—DRF—=23a 252 ATLAICEXT S
AA=—ZTF7AILEVTEBESNIZOS T FAA—SEBEDT 7 AILERUKSIC scp AV
RETIENTIRTY . ASXFLRCT7AIVEITES BECDONTE, 2.3 T71ILERXS
%] EBRIZE,

> SQUID O—AIWLSARUDNSAA—SEGT S
SQUID oO—HILL X MUTRARAULTWD AT FHAX—SZBS 9 2FIE=HALET, Hi
EUT. O—AILL 2R hU/master_image (CEFRUIZ test EWVWD AT FAA—ZZEUG T D15
alcE UATFoavw> RzEITUET.

$ singularity build test.sif ¥

oras://cntm:5000/master_image/test:1.0

IR ROEREETOED T,
$ singularity build <A X—=TJ 71 )L%&> ¥
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oras://cntm:5000/<J>FF A A—=)(X > <tag &>

A>T FAA—OEEICHKITITDE. AL NS LI RNIICOSTFA A= (LEEBOBHITE
test.sif) MMERRESNZE T,

> Singularity Library 5/ X—>ZB89 3
singularity library 55 singularity 1> 7 A X—ZBUS 9 2FIEZHRALE T,
f5l & UC. singularity library KD, centos D> 5 F A A—TZEUS 9 DHE(CE. UTFoIdY
> RZEETUET,

$ singularity build centos.sif ¥

library://emmeff/centos/centos:8

IR ROEREUATOEDTT,
$ singularity build <A X—=TJ71)L%&> ¥
library://<>7F A A—)CX > <tag &>

AT FAA—ZOEEICKIITD E. AL RS Lo RNIICOSTFAA—2 (EEBOHITE
centos.sif) MMERENZE T,

> Docker Hub 54 X—SZBUS9 D
Docker Hub 75 Docker >34 X—ZBUS U, singularity D> 7 A A= E UTRF
IDFEZHRBLET, 5l& LT Docker Hub KD, centos DI FFH A X—ZEUS T DIHAI(C
(FUATFOOVY> REEITUET,

$ singularity build centos.sif ¥

docker://docker.io/library/centos:latest

IR ROEREIUTDED T,
$ singularity build <A X—=TJ 71 )L%&> ¥
docker://docker.io/<>FF A A—=) (X > <tag &>

AT FAA—OEEICHKINITDE. AL NS LI RNIICOASTFA A= (LEBOHITE
centos.sif) HMERKSNZE T,
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> % : NVIDIA GPU CLOUD(NGC)H'51 A—S&EET S

NVIDIA GPU CLOUD (& NVidia fthME#t LT3 WEB U1 KT, GPGPU ZFIFA 9 LTD R
F1 A MO, FEEI—FT 1 U DRSS TULET, Docker I>FFDREERT. O>FFA X
—ZERHESNTHED, A AFLALENSESH BT,

XEEIC(E. FIAEBEBTNGC D1—HE#HZE L CWZREKBENHDFET,

» NGC Catalog Containers

https://ngc.nvidia.com/catalog/containers

UTFFITIE. NGC ETOI—HEFRIRSTUIC docker > F D API Key DFITMNT T LT
WD HIR CFIEZERBA LE T,

F9 | RBEZHCNGC OJ1 > HDI1—Y%E APl Key ZEEULFE T, 1—H %L $outhtoken
BEET. API Key (ENGC Y FATERK Uz Key ZANDUET,

$ export SINGULARITY_DOCKER_USERNAME='$oauthtoken'
$ export SINGULARITY_DOCKER_PASSWORD=<API Key>

RICATFAA—EEBULET, HlELT. NGC KD HPC-Benchmarks 21.4-hpl ZEMS9
DHEICE. LTINS REEITUET,
$ singularity build hpc-benchmarks:21.4-hpl.sif ¥

docker://nvcr.io/nvidia/hpc-benchmarks:21.4-hpl

ON> ROERSIUTDEDTY,
$ singularity build <A X—==TJ 7 1)L&E> ¥

docker://nvcrio/nvidia/< > 71 A—= )X > <tag &>

AT FAA—DOEEICRINTDE. AL Mo LU NJICOSTFA A= (LERDBITIE
hpc-benchmarks:21.4-hpl.sif ) HEpic=NET .
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4.6.2. A>T FAA—SDHARIIAXEEIR
AT FAA—ZDORHRAIINAX, BXUVEIL ROFELCDNWTEHRIBLET,
SQUID AT T FAA—ZZEARIYAXLEILRTBIC(E. sandbox FEHTHRAINA XL
EILRTDHEEE. def T7AIVCHRIRA AANEZZRH U EIL RITDHED_BENGDFT,

> sandbox BEHATHRAIYA AT BHE
sandbox Z#FEHALU THRIYA AU, EILRTBHECDVNWTHIBLET,

(1) sandbox D{ER%

RIS, O>FTFAA—=hH5 sandbox Z/ER LE T . sandbox Z{ER LTzL\o+ LU MU (L
&1L, sandbox YERFADIN> REEITUET . CO, BENT D51 LU NUDIIL—TFiBIES
TS5ARVUIDI—THRECTHDNENGD DIz, R—AtEEE, MR OERBEE T, ERT
AR RAERRDET, F£/z. -f(fakeroot) AT > 3 > &S IF123HE. /ERR LTz 1—H T sandbox
ZFEEICIFHIBFR TSR\ ENSBDFET . ZDIHFEK(4)sandbox DHIBR(CEEE LIZFIECRE D T
sandbox ZHIBR L T 1ZE0N,

Bl&E LT, mySandbox EWLVDT o LI MU(C test.sif EWVWDAAX—T 7 A )L GHDERIC. test
EWD sandbox Z/ERK T DIZEDIN > RETHIZEHLET,

« IR— PRI T sandbox Z{ERk 9 DIHE
$ cd ~/mySandbox

$ singularity build -f --sandbox --fix-perms test test.sif

- YL5RAELS, - =R AlE T sandbox Z{ERK T DIHE
$ cd /sqfs/work/ <2 IL—T &>/ <FIAEHES>/mySandbox
$ newgrp <J)L—7&>

$ singularity build -f --sandbox --fix-perms test test.sif

singularity X > ROERFLLTOED T,
$ singularity build -f --sandbox --fix-perms <sandbox &> <A AX—==TJ 71 )L&>

(2) d>FTFoicEh
LT, sandbox Zz>FF&LTRBILET,

$ singularity run -f -w test

AR ROERFUATOEDTY,
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$ singularity run -f -w <sandbox &>

O OEENICHINT D&, LUFICRT Singularity 070> MhRRESNE T,

Singularity >

FROTOZT RED. dnf. pip [CLB/ (T —SOBIMREERMBLET . /(v — SORE(C
BRATEIT RE I>FFHTHINLE 0S DF 4 A RUE1—S3 VICEDBRDET.
DS FFAA—SOHRIRAZXRT#. UFOITS RTIASFFZEBIELFT,

Singularity> exit

(3) IAXA=T74)UE
FEIC, DT FARA=DEILRZITV, sif T7AMILZERULET,

$ singularity build -f test.sif test

ON> ROERIUTDED T,
$ singularity build -f <sif 77 1)L > <sandbox %>

EILRECHINTDE. AL hFa LI MU sf TJ7AILAYERRENET .

(4) sandbox DHlFR

BE. sandbox (& rm OX> RTHIBRI D ENAIRETT
f5l& LT, mySandbox EWSFT o LU KUICHD test &LVD sandbox ZHIBRT DHE. T
DN RZEEITUFET.
$ cd ~/mySandbox

$ rm -fr test

ON> ROEREEUTOEDTY,

$ rm -fr <sandbox %&>

TrEU. RT3 F7F A A—2(CK D, sandbox Z/ERR LTz 1—HT(E. sandbox Z5ERI(C
(FHIBRTERVWCENHDDET ., COBESFMERDI>TFZHETERSL. I>FTFANS
sandbox ZHIBR I D ENAETHET T

flE LT, mySandbox EWLWD5 o LU KU(CHD test £ULVD sandbox %, alpine 1>
AX—ZZFAUTCHIBR T 25E. UMTOOV RZETLUET.

$ singularity exec -f --bind ~/mySandbox library://alpine rm -r test
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O ROEREUTOEDTY,
$ singularity exec -f --bind <sandbox MfFE T D/ > <ERDI>FTFAA—)(R> ¥

rm -r <sandbox &>

> def I7AIWICHRIIA ANBZRHT B5E
def I 7 A IUICHRI A XREZEH L. EIL RECHRITA XIS BHEICDNTHALET.

(1) def I 71 JLDIER

F9'[d. EILRCERT S def IJ7 AL EIERLET .

FlE LT, O—HILLSZ RUCBFENE test ER—ATLTFA A—ZEUTHAIIAR
ZFSEE. def T7AIUIUTFDLS[CRDET,

1 Bootstrap: oras

2 From: cntm:5000/master_image/test:1.0
3

4 %files

5 . /test. conf /opt/test. conf

6 . /test_start.sh /opt/test_start. sh
7

8 %post

9 dnf install -y net-tools

10 chmod 755 /opt/test_start. sh
11

12 | %runscript

13 /opt/test_start. sh

® def J7AILOE
(77) Bootstrap. From
NR—RAA—ZOEHE, HFiZiEHUET,
(-1) %file
R OSHSI>FFHICAE—ULIEWI 7AILZE&HLET.
(2) %post
HREIRAZXADOIAR > REGZRHLUET,
(1) %runscript
O FFiREFCEHSERITI DB ZRHLFT,

Xdef J7 1 ILDFEH(CDULTIZE, singularity DX 1 7)LZCSBIEE0N,
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(2) 1A—SDEIVK

def J7AILDIERRSE T, A>T FAA—=ZDEIL RZITUV, sif TP IV ZERUET,

Bl LT, test.def &ULVD def J7 1)L LTEILRZITU, test.sif Z/ERK T DICIF. AT
DN RZEEITUET.

$ singularity build -f test.sif test.def

IR ROERFUATOEDTT,
$ singularity build -f <sif 77 1)L&> <def D71 )L&>

EILRECHINTDE. AL b LI MU sf TJ7AILMERRENET .

4.7. Python OFIBAZE
AR XF ATl Python E58RIEE U T, Python3 KU Python2 ZFIFETEZEY, Python =
SEFARF(C(E. N—RIRIETH D BasePy & AATHREULET,

$ module load BasePy/2021

2. BasePy ZHAHAATTISEDIZAEE Python EiE(E. Python3 (CI2DE T . Python2 FHEE
(C(&. Python2 MDEMESD 1—I)LZFHMAHET
$ module load BasePy/2021
$ module load python2/2.7

F/z. GPU MiudD Python3 FIAKFC (L. EZ1—-I)LZUDEXFET,

$ module load BasePy/2021

$ module --force switch python3/3.6 python3/3.6.GPU
$ module load BaseGPU/2021

$ module load cudnn/8.2.0.53
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4.7.1. H5EE— FTOFA

Python E3&(&. CLI £T Python EFEZ AN UGN SXIEEM (CRITHERZHKEE I 2XEEE— RO

FMANEIETT . K RAFT LA LTOMFEE— FOEE). F1T.

(1) Python3

BT ORI TFO@EDTY,

# B2 —ILDFRHHAF

$ module load BasePy

# MEEE— RDIECED
$ python3
[GCC Intel(R) C++ gcc 8.3.1 mode] on linux

nn

>>>

# Python SEBDET

>>> print("hellow python") # ETARE
hello python # EITHER

# WEEE— RORT
>>> exit()

$

Type "help", "copyright", "credits" or "license" for more information.

(2) Python2

# B 1—)LDFRIHAH
$ module load BasePy

$ module load python2

# XEEE— RODILE)

$ python2

Python 2.7.18 (default, Apr 19 2021, 13:14:04)
[GCC Intel(R) C++ gcc 8.3.1 mode] on linux2

>>>

# Python SEBDET
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>>> print "hello python"

hello python

# WEEE— RORT
>>> exit()

$

4.7.2. 7095 LRIV MRT

BEOTIOVSZIIEEDLDIC. THEARNIT 4 FETER UIZ Python TO9 S LRIV
TN Z—REETIBDCEEUEETT . A AFTLALTOD Python OS5 LDETFIEFIZLLT(C
~UET,

(1) Python3

# B 21— I)LDFHAG

$ module load BasePy

# TJOJSLET
$ python3 sample.py

(2) Python2

# B —)LDFIHAH
$ module load BasePy

$ module load python2

# JOUSLET
$ python2 sample.py

4.7.3. Python €2 1—)LDEM
Python S:&(&. PyPI(Python Package Index)(CHULNT. Z#ID Python EZ 1 —)LA AN
THED. BEREBDEHAEBBDRE(CGEINNA> A M=ILTDZENTRETT,

> PyPI
https://pypi.org/

EZ 1 —ILOBIA > X h—JUE, pip IX> R(pip3/pip2) 2 FIALE Y. pip IV ROFEA
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T2a>(EUATDOEDTT,

>R &t A

pipX list 41 > X h=)LiEF Python €21 —)L—EDFR
pipX install [pymod] Python €21 —IJLDOA> X ~=)L

pipX show [pymod] Python €21 — )LD MZRR

pipX uninstall [pymod] Python €21 —ILDO7>A > XA K=)L

X pipX DEF5YE. Python3 MDiF&(E pip3 . Python2 MiF&(E. pip2 EADFET,

RS AF7 ATEEEREHL TS Python €21 —JLICIMX T, FIAEEETENA>AN=ILTD
BROEITHIIATOED TI ., BITE dumper EZa2—J)LEEBINNA > X M—=ILLTWET,

X NFABHDARS A7 ATERERE[FLUIZ Python €221 —)LICH LT, S XFLAAMITEN >R B
—IUHTOWEEBADT., BEREZ1—-IILFFIABEEETEMA A M=ILUTWEZLKD. HFE
WUERT,

(1) Python3

# B 21— I)LDFHAG

$ module load BasePy

# EZ21—I)LDEMA A N=)L
$ pip3 install dumper

(2) Python2

# B 1—)LDsRIHIAH
$ module load BasePy

$ module load python2

# EZ21—I)LDEMA A N=)L
$ pip2 install dumper

4.7.4. SA4ITSUDFIA
Python E3&T(d. TesorFlow. Keras. Pytorch S JSURERT DI ENTIEETT .
L9 TIINTOTSARUTOESDTY,

(1) TensorFlow(sample_tensorflow.py)

import tensorflow as tf ‘
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mnist = tf.keras.datasets.mnist

(x_train, y_train), (x_test, y_test) = mnist.load_data()

x_train, x_test = x_train / 255.0, x_test / 255.0

model = tf.keras.models.Sequential([
tf.keras.layers.Flatten(input_shape=(28, 28)),
tf.keras.layers.Dense(128, activation='relu'),
tf.keras.layers.Dropout(0.2),
tf.keras.layers.Dense(10)

D

predictions = model(x_train[:1]).numpy()

predictions

tf.nn.softmax(predictions).numpy()

loss_fn = tf.keras.losses.SparseCategoricalCrossentropy(from_logits=True)
loss_fn(y_train[:1], predictions).numpy()

# 2.835742

model.compile(optimizer="adam’,
loss=loss_fn,
metrics=['accuracy'])

model.fit(x_train, y_train, epochs=5)

model.evaluate(x_test, y_test, verbose=2)

probability_model = tf.keras.Sequential([
model,
tf.keras.layers.Softmax()

1))
probability_model(x_test[:5])

(2) Keras(sample_keras.py)

import numpy as np
import tensorflow as tf
from tensorflow import keras

from tensorflow.keras import layers

# Model / data parameters
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num_classes = 10

input_shape = (28, 28, 1)

# the data, split between train and test sets

(x_train, y_train), (x_test, y_test) = keras.datasets.mnist.load_data()

# Scale images to the [0, 1] range

x_train = x_train.astype("float32") / 255
x_test = x_test.astype("float32") / 255

# Make sure images have shape (28, 28, 1)
x_train = np.expand_dims(x_train, -1)
x_test = np.expand_dims(x_test, -1)
print("x_train shape:", x_train.shape)
print(x_train.shape[0], "train samples")

print(x_test.shape[0], "test samples")

# convert class vectors to binary class matrices
y_train = keras.utils.to_categorical(y_train, num_classes)

y_test = keras.utils.to_categorical(y_test, num_classes)

model = keras.Sequential(
[
keras.Input(shape=input_shape),
layers.Conv2D(32, kernel_size=(3, 3), activation="relu"),
layers.MaxPooling2D(pool_size=(2, 2)),
layers.Conv2D(64, kernel_size=(3, 3), activation="relu"),
layers.MaxPooling2D(pool_size=(2, 2)),
layers.Flatten(),
layers.Dropout(0.5),

layers.Dense(num_classes, activation="softmax"),

model.summary/()

batch_size = 128
epochs = 15

model.compile(loss="categorical_crossentropy", optimizer="adam", metrics=["accuracy"])

model.fit(x_train, y_train, batch_size=batch_size, epochs=epochs, validation_split=0.1)
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score = model.evaluate(x_test, y_test, verbose=0)
print("Test loss:", score[0])

print("Test accuracy:", score[1])

(3) Pytorch(sample_pytorch.py)

import torch

import math

dtype = torch.float
device = torch.device("cpu")

# device = torch.device("cuda:0") # Uncomment this to run on GPU

# Create random input and output data
x = torch.linspace(-math.pi, math.pi, 2000, device=device, dtype=dtype)

y = torch.sin(x)

# Randomly initialize weights

a = torch.randn((), device=device, dtype=dtype)
b = torch.randn((), device=device, dtype=dtype)
¢ = torch.randn((), device=device, dtype=dtype)
d = torch.randn((), device=device, dtype=dtype)

learning_rate = 1e-6
for tin range(2000):
# Forward pass: compute predicted y

ypred=a+b*x+c*x**24+d*x**3

# Compute and print loss
loss = (y_pred - y).pow(2).sum().item()
if t % 100 == 99:

print(t, loss)

# Backprop to compute gradients of a, b, ¢, d with respect to loss
grad_y_pred = 2.0 * (y_pred - y)

grad_a = grad_y_pred.sum()

grad_b = (grad_y_pred * x).sum()

grad_c = (grad_y_pred * x ** 2).sum()

grad_d = (grad_y_pred * x ** 3).sum()

# Update weights using gradient descent

a -= learning_rate * grad_a
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b -= learning_rate * grad_b
¢ -= learning_rate * grad_c

d -= learning_rate * grad_d

print(f'Result: y = {a.item()} + {b.item()} x + {c.item()} x~2 + {d.item()} x~3")

KITIEFUATOESDTT,

# B2 —I)LDFRHAF

$ module load BasePy

# TensorFlow MZE{T

$ python sample_tensorflow.py

# Keras D17
$ python sample_keras.py

# Pytorch M%E4T

$ python sample_pytorch.py
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5. JOY S5 LRITHE

5.1. #EEIE
5.1.1. 37 &8> 5T ADREH
SQUID T3 JEME> X5 A [NEC NQSV] (L&D, 5tEYY—D/\y FHAHB IUREN
FEMNEIEETY ., JOYMIY RMSTZa JEEBI AT AL ITETEER (a3 &%A) UE
9, BRESNEZ3TEKRE D3 TEROEBEEVLERERE. SQUID OFIRIRRREN T
JEES X FAICEKD TR - #trEn, ETIERAREENET.
SQUID Tld. ZABDI-—YTHENAINZZENFHRER D TNBRESD, CDOXD\WF
NIBHRERALUTVETD,

% NQSVD"UOTIRKN'&"=3T"
T3 TJEEIXTAINECNQSVIDEEZ E LT RS Z 1 7))L TIEU T OABMMENNE T,
cUOTIR b A-YATJ0O> b RMNSEKRT D)\ FFI D
- 237 Ar2DtE) — RETETEIND. VIR NADEITHAL
T2l RRFa1AS LG SR LAGEHIEBFEDO LT EZEREL., "aT"EVWDH
B, JO> I RMSERT D/ W FFIFADEAI(NQSY DU UT R MMIAEH) DR TERA
LEI,

5.1.2. REF>SITJI_ARE
KEZATE RFEN (12595097 «7) (GHE —REFIRATZSITTI, fESaT=E
B9 35%a(Eglogin AN REFERUEY.

REZIATHADON> ROY>TILORA CPU STEIRIRTERITI DB 2T (CEE&H LFE T,

$ glogin -q INTC --group=G01234 [ATF>3>]
SFEF1—%
1 EBEWRICTBDIIL—T4

glogin ONX> RZETIDE. UUTRX S ID BMEESN. ROLD(CEEHR D ICRRENFT,
Request 1310.sqd submitted to queue: INTC.
Waiting for 1310.sqd to start.

5.1.3. \yFSaTJ®AKE
J0> RISy FZITZHATIEHICE. UTOFIEZEHmLET .
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O ZaTIJRIIUTIT7AILOER
@ ZgIEESIIFTAND/I\YVFgTER

(1) 2aJROVUT I 71 IVDIER

SITROUTRIT7AIUE. I—TIh 5D 3 TERZLRRI DIHCHELIRD T 7AILTT.
I—Y(F ZOZ3TRTIT AR, SABZITORHDEITIV> FaEL LB 23 TEES
AFLCHUTERITDIY —REIREEZATS I (#PBS )L U Tt L TVWEFT,

Z3TROVT +OY>TILERA CPUSTEIRIE TS U7 ILERITI B6) 2 A T (CRBLE T,
1 #!/bin/bash
2 - asub option ———————-
3 #PBS —-q SQUID

4 # 1 NUFUVIIXALERATHX21—BDEE

5

6

1

8

#PBS —group=601234

1 BERRIZCTBIIL—T4H

#PBS -I elapstim_reg=01:00:00

# 1 CaORKETHBOERE 1EFROH
9 #PBS -1 cpunum_job=76

10 # 1 AT HCPUaT7HDOEKRIE

11 #PBS -m b

12 1 NyFV)I IR CETHRBRFICA—ILEEE
13 #PBS -M user@hpc. cmc. osaka—u. ac. jp

14 # 1 EEET7FLR

15
16 - Program execution ——————
17 module load BaseCPU/2021

18 # 1 R—REZZAO—FLZFET

19
20 cd $PBS_O_WORKDIR

21 # 1 asubEFTHEHDALY FTa LY FUABH
22 ./a.out

23 # 1 055 LDET

(2) aTEEI AT LANDINY FSITER
AT —-SHMREITBIINY R gsub ZRHWTUTDLSICITVET,
$qsub [AT>3>] [ZaTRIUTKIT7AILE]

gsub IN> RZEERITIDE. UTITRMID MEESN. ROKLD(CEEHR D ICRREINFET,
Request 1182.sqd submitted to queue: SQUID.

gsub ON> ROFRATEZ I EUTOBOTY ., SAFATHBELTWDIATS 3> RU L
IV —BREFATZ3>, CPU J—REFATZ3> GPU J—REFTATSI>HHDET, F
RIS AFALCRUTEATE 3 22 HRITE 0,
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ATF>3> HERE
-q [/\wFFa1—4] INFZITREATDF1—HFIBELET, (WHE)
--group=[IL—TF4&] BEIIIN—TTaId=wzEZTUET. BEIIL-—TDF

BhSEEENET, (»A)

- elapstim_req=[#Zi&8FH|PR1E] I\ F= 3T DRRBIEFEFIREZIEELET .
BENRINEEF 1 DB EBENERSINET.
ReEHIRZ18E 3 DBEDAIIRDEBEO T,
hh:mm:ss  hh B mm 93 ss #

-N [23T4] 3T OERIZEELET .
BEMNRINE NNy FROUT MEHNZI3 TR0
F9,

-0 [IRERNT 71 )L&] Ny FZITOBRERNDHEAN T 7 AILEZEIBELF
ED

BEMRINE aTRARBOT 1 LI KJIC [23
J#%.0UOTIRKNID] dI7AILETHAEINET,
e [BETS—HHIT71)L4A] Ny FZaTOEETS—HHOEA T 71I)LE%1E
ELET.
BEMRTNUE, UOTXAMMEARDOT 1 Lo KUIC
[3J%.e UJIAK ID] dI7AILETHEAEN
S
-j [o,€] INFZTDEEHHEEETS - HNHET—SU
S
0! N—>JUEREEELNICHENUET,
e N—URRZZRET S —HEHICHHULFET,
(-j EoBULL(F e DEICIFAR—ZANRBETT)
-M [X—=JLT77 RLX] A—)LDREFLZIBELE T, BEIEE T DHEE
-M X—=J)LT7 RLR1,A—=)LT7 KL X 2
DEDC T,] TEY>TLIZELN,
-m [b,e,a] I\ F =3 TDIREDZELICDNTDA—)LEED E
ER
b: ZaTMMIALIEEE(CA—)LZIXE
e: I3TMET Ul EE(CA—)LZXE
a:TIATNMEBRTURES(CA—)LZXE
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(-m & b2 e OBICIEFRR—ZAPNRETT)
BHZIEEIDENTEFET,
) BEGAKF SAE T RS A —) LiBAN
-m be
-v RIBZE Ny FZITEEITIDESCERIIRREER =S
EULET,
-r{y|n} INvFZ3TDUS > aEEIBELET,
y : US> oJgE
n: YUS2AH]
(CPU /—R@EIFTAT> 3]
AT23> HaE
-b [/ — R#K] S3TEETID ) — REEEBELEY,
-T fEA MPI S1JS U] MPI E1TZ1T DIHEICIEENNETT,

Intel O>)\A SZFALTLDHE, IntelMPI
PFEATIEETT, -T intmpi EIBELTLES
A

NVIDIA HPC SDK J>/)\/ S%Z&FIFA L TL\35
A. OpenMPI W FJHTBJEET Y, -T openmpi &

BELTIZE0,
(GPU J—R@EFAT> 3]
AT23> PERE
-l gpunum_job=[_/— R&=D D GPU #4] J—RBIEDDFAT D GPU B ZIEELET .
--gpuum-lhost=[_/ — R& /=D D GPU #4] L8 I-1 gpunum_jobl &EEHETT,
-T R MPI S+ 35U4&] MPI E17Z1TDIGSICIEENVETT .,

Intel O>/\1SZFALTLDHBS. IntelMPI
HAFIERIEET Y. -T intmpi EIEBELTLES
(AW

NVIDIA HPC SDK O>)\A SZ&FIFAL TL\ D5
A. OpenMPI A FIIFBRIEET Y, -T openmpi Z
BELTLIZE,

(RTILJ —RETFTATZ 3]
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AT23> HaE

--venode=[#& VE #4] FIFA T 24 VEEZIBELE T,
--venum-lhost=[iwE/RA hHIZDD VE 2] | @IERA NZEM T D VE R ZIBELEFT (KF
MCE [IVH ATHERT D VE B &AL
ZE0Y),

-T necmpi SX-Aurora TSUBASA (CT MPI E{7&1731545
(CHEEMNMMETT,

5.1.4. >3 70E8HI AT ADITV> RICDWVT
WAL TDREEL, a3 08I IAFTAOZBEIT RICTHERHBIEE T,

(1) Ny FSaTomE:R
AL 3 TR Z#R I DHBE(E gstat AN REFBHAUET,
o I HEEMEALRLSITD—EZFRRIDHS

$ gstat

o AN —EZRRIDHS
$ gstat -l
EERETILITZRY DL DINXFTT,
[--adjust-column] ZEFICIEE T D & TRORBE{EHMTTONE T,

o BEZITDFMFTRZITOBE
$gstat -f [UOITRXKID]

Ere. AN FRE T 3T)IL—THEA LIS 3 T DR Z#R I D& (d gstatgroup I > R
ZHEALET,

o I—HYNFEIDII—TMEALLESITD—EZFKRIDHE

$ gstatgroup

AUV O IR bOETHIBRL Z#2 T D (E sstat IV RZEFERALUEFRT .. EITHIGHR
AHRED> TUORWVNEE. BAEFRRESNFEE A
$ sstat

89 © NEC Corporation 2021 \Orchestrating a brighter world NEC




TITEITHC, REL N/ BETS —HHORNEZRRI DHE(E qeat IY> RZEFERALUET.

-e/-0 ZEEUBM o IHEE. 23T ROUT MIRRESNET,
$qgcat -e [UOIXKID] XEEIS—HIODFRRDGS
$qgcat -0 [UUIXRKID] XEEHHORRDES
UTFOAT>a>amBAHahnEd 68T,

-f T7MIILOARABMBEZFITD = BlENz7—972E N UET,

-n BEURITHEODFRRLUET. (BIEER(E 10179 TY.)

-b T7AILDFEENSHRRUET, (BEERKEREITNESRRSINET.)

SITMETIBE. gstat ANV RTEEFRSNRLRDET,

(2) Ny FZ3TDREREB(R—ILR)

BALZZa & FE R—ILR) 93FE(E ghold OV REFRALET., R—ILRITDZE
TRIZ 21— IT[/ENSIHN. EITHBIASHIRVNVRREE /R0 F T,

$ ghold [UOIXRKID]

(3) Ny F>aTDREMR(VYU—X)
BEERR (VU—X) (& grls OY> REFEALFET. R—ILRZREIFIT D ECKD. 3T
IR—)L REERRAIDIREE(CRD . BEATZ1—UZIMREBRDFET,
$qrls [YOIXKID]

(4) aTEHRoFRR
I1—EEMEECIRALES I TDEREERRI DiHA(d acstat IV REFAHUET,
o I1—HEENEEICHEALLESITDER(OAT RETEHNSIBE 24 RN EERRT D
Ba

$ acstat

o 11— HEEMBXCHEHALLESITDBER(OAN RETEE)EERRIT DIHE
$ acstat -A

Fre. I-UHWFEITDTIL—THBECIKA LIS 3 T DlEHRZE R RT DIHBE(E acstatgroup
IR RZERAULET,
o 1—YNFEITDIIL—THEECHALLESITDBEHR(OANY RETIFNSEE 24 BFRH
PR ZFRRT DGE
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$ acstatgroup

o I—YNFBIDIIL-—THBECKALLSITDER(IN RETEE ) 2R RS D15

AN
]

$ acstatgroup -A

(5) N\yFZ3aToHlkR
AUV OTIR hZHIBRT D%E(E qdel ANV RZFABLUET .
$ qdel [UOIX K ID]

I\ FZ I THERITIRE(RUN)DIBE (L. B#(C SIGTERM Zix D, ZdD%# SIGKILL hhXSNE
9, -g AT 3> T grace 1 LD EIBEIT D EICKD. SIGKILL &iX(ET DETDFEEF
B&EIBEITDCENTEET . EENRVBEES5HTY,

(6) F1—DIRAEMHER
INWFZIITNRITINDFT1—DIREZEFRRT DHS(E. gstat ANV RZEFRHUET.
$ gstat -Q
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5.2. ©3JU5X
SQUID 3T USXRICDWTCREUET., TNENDZ3 TSR SaTEEBI AT AL
DF1—(CHELTED., FIREEFI—(CZa 2w AT DT ETHERIBOFIANTIEE T,

Fa1—@E@ FAENZITZEERATDIRAFI— & RITBEZFEEDED

nxEd,

5.2.1. ;A CPU SHERIERAIFI>3T ISR

ETF 21— (Coh

FRE | >3d FIFHPIEE FIFHPIEE FIFAEIEE FESFIARD] | 55
Bt | DTSR RS ElSHi| A Core#8 | XED Ae/ — BER
EaS SQUID 24 BFfEl 38,912core | 124TiB 512 J—RARSEE
g (76c//—R) | (248GB//—K) FH
F SQUID-R | 24 B[ 38,912core | 124TiB 512 X1
H (76¢c//—R) | (248GB//—R)
SQUID-H | 24 B#fH 38,912core | 124TiB 512 X2
(76c//—R) | (248GB//—K)
SQUID-S | 24 B[ 38core 124GiB 1 %3
DBG 10 3 152core 496GiB 2 > )\wJH
(76c//—R) | (248GB//—K)
INTC 109 152core 496GiB 2 AT+
(76¢c//—R) | (248GB//— k) Wkl
&5 B | mySQUID | EEH#IR 76core X 248GiB x Y =E
FIF B8/ — R | 5B — R

X1 NW FHEOROVEIBOFAZHFE U T, RITRBIHEZERSNZVEmEIT

%2 IR MEEZZ< UTREBRED I TZ/RA L. ETEsiZzEEenicunsmis

%3 DT 3TED ) — RROHBZHFEL T, RA > MNEEZINR EL AR

5.2.2. NI MEERERIT>3T ISR

¥R |37 FFEPIEE FFHPIEE FFHPIEE FREFIAER] | (5E
HE | D3R R B B KX Core#y | XEY e VE £
= SQUID 24 B 2,560core 12TiB 256
B (10c/VE) (48GB/VE)
F) SQUID-H | 24 B¥R 2,560core | 12TiB 256 %1
9 (10c/VE) (48GB/VE)

SQUID-S | 24 B5fE 40core 192GiB 4 X2
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DBG 109 40core 192GiB 4 F)\wJH
(10c/VE) (48GB/VE)
INTV 109> 40core 192GiB 4 A2 07+
(10c/VE) (48GB/VE) wk il
&5 B | mySQUID | #HiIfE 10core X 48GiB x HBE
FF SHEVE#H | 58 VE#HK

X1 IR MEEZZ < UTREBRESITZ/RA L. ETHsEZzEEenicunsmis

%2 DT 3TED ) — RROHEZHFEL T, RA> MEEZINR ELV AR

5.2.3. GPGPU it8BRIEMIF>aT ISR

A | 237 FIFEPIEE FIFHPIEE FFHPIEE FESFIAD] | 55
Bt | D3R EESELSE) A Core#8 | XED Ae/ — R
= SQUID 24 B 2,432core 15.75TiB 32
= (76¢c//—R) | (504GB//—R)
F SQUID-H | 24 B¥fE 2,432core 15.75TiB 32 %1
il (76c//— ) | (504GB//— 1)
SQUID-S | 24 B5fE 38core 252GiB 1 %2
DBG 1093 152core 1,008GiB 2 F/)\wJH
(76¢c/./— 1K) | (504GB/VE)
INTG 109 152core 1,008GiB 2 A5 T7+A
(76¢c//—R) | (504GB/VE) L ll::!
&5 & | mySQUID | £&HIR 76core x 504GiB x HEE
FIFB B8/ — R | 5B — R

X1 IR MEEZZ UTREBRESITZ/RA L. ETHSREZERSNIcVAmT

X2 D=3T D) — RADHEZHFE LT, RA > MNEEZIIR IZVL\AmES
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5.3. iRA CPU StERIRDIENTS
KNETENAABRERFZ 3T XTIUT MIDWTEHMULET.

5.3.1. SUZIIETHIRAFE
1/ —RRTOTOTSLAERTZERELEZITRIVT hOB2TILTT,

e 31— : SQUID
o J)L—T :G01234
o XBKFHE : 307 (RIEBEDHZS(E 1 K5RE)
1 #!/bin/bash
2 - gsub option —————————
3 #PBS —-g SQUID
4 #PBS ——group=6G01234
5 #PBS -1 elapstim_reg=00:30:00
6
7 - Program execution ————————
8 module load BaseCPU/2021
9 module load xxx/xxx
10
11 cd $PBS_0_WORKDIR
12 ./a.out
® 9iTH

> )\A)LEFIC module load LTUL\zeEDZE&H LUET,

COTATROVUT MITOTSLDERITEITIEITDOEDICIED TLWEIN, AT 3> 7ZEN
THEEITDILET ZITHRITERTECA—ILY RLR(CBMZXET D] [HOERIT 7 1ILDE
HIZIEET D] VWO TEERZITDSTEERETY,

5.3.2. AL v RUiFI{EFIRTE
1/ —RRTRLyY RIHITOTSLARITZRELEZITROVUT hOY > TILTY,

o F+1— : SQUID

o JIL—T : G01234

o XiBER] : 30> CGRIBEDHBE(E 1 B5R)

® ¥ CPUII# : 76 (=38 J77x2CPUx1 J—R)

1 #!/bin/bash
2 s asub option —————-
3 #PBS -a SQUID
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4 #PBS ——group=G01234
5 #PBS -1 elapstim_reg=00:30:00
6 #PBS —v OMP_NUM_THREADS=76
7
8 B Program execution ———————
9
10 module load BaseCPU/2021
11 module load xxx/xxx
12
13 cd $PBS_0_WORKDIR
14 ./a.out
® 61TH
WHRTHEISE LET
e 1147H
> )\ JLEF(C module load LTWeED&EEH UET,
FARKFOEFE SR

ETAOUT MMIT. TOMP_NUM_THREADS] Z&N3 ([CIEEL T ZEL,
[OMP_NUM_THREADS | ZiEE LA MEE. HDNEIMESEEZEEL CLE>EHE. BX
UIRWIESIER T DRIT LR BRIEEMN B D EF T TIEBLSTES Y,

5.3.3. MPI #lA%5&
4 J—RT 304 WHERITZRELLEZITROUT hOY>TILTT,

e 31— : SQUID
o J)L—7 : G01234
o XBEKFfE : 30 7 (RIEBEDZS(S 1 K5R)
® M CPUIV%E : 304 (=38 077x2CPUx4 J—R)
o _/—R¥ 4 (1 J— RFRETHIEEARR)
e MPISAJ3SL : IntelMPI

1 #!/bin/bash

2 - gsub option ———————-

3 #PBS —q SQUID

4 #PBS —group=G01234

5 #PBS -1 elapstim_reg=00:30:00

6 #PBS -b 4

i #PBS -T intmpi

8

9 L — Program execution —————————
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10
11 module load BaseCPU/2021
12 module load xxx/xxx

13
14 cd $PBS_0 WORKDIR

15 mpirun ${NQSV_MPIOPTS} -np 304 . /a.out

® 61TH
J—RE=EEEULET,

e 747H
MPI FIFEBF(C (& -T intmpi ZEELE I,

e 1247H
> )\A)LEFIC module load LTULW\WeEDZEEHLUET,

e 1517H
mpirun M51#UC${NQSV_MPIOPTS}ZIBELTLIZEL)\. CHOE|EZEH LT, 3TN
KRITESNBRANE MPL ICEI LDCRDTVET,
IRIBZEN PBS_O_WORKDIR (Cl& qsub ON¥> RZzFEITULIEHAL Y o LD NUDI XD
BECRASNTVET,

5.3.4. MPI+_J — RAilli5l FIASE
4 J—RT4TOCR(/— R0 1 7O0CR)ZERL. TOTX(E 76 ALY RZ2EKT D
TOUSLFETEEBELZZITRIIVT OB TILTY,

e F+1-— : SQUID

o J)IL-T : G01234

o XEKFR 1303 CREEEDHE( 1 BxfE)

o RCPU# : 304 (=38 177x2CPUx4 J—R)

o /—R¥ : 4

e MPIS1J3U : IntelMPI

o XL wR#EK : 76 (IRIZZ#{ OMP_NUM_THREADS TIHE8%)

1 #!/bin/bash
2 s asub option —————-
3 #PBS —q SQUID
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4 #PBS —group=G01234

5 #PBS -1 elapstim_reg=00:30:00

6 #PBS b 4

7 #PBS -T intmpi

8 #PBS —v OMP_NUM_THREADS=76

9

10 - Program execution ——————————-

11
12 module load BaseCPU/2021
13 module load xxx/xxx

14
15 cd $PBS_0 WORKDIR

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

e 747H
MPI FAEEF(C(E -T intmpi Z1I8EUEY,

e 1317H
> )\A)LEFIC module load LTUL\eEDZE&H LUET,

e 1617H
mpirun M51#C${NQSV_MPIOPTS}ZIEEL TLIZEL\, CDIEEZES LT, 3TN
EITEINDRABZE MPLICET KDICRDTVET,
IRIBZEN PBS_O_WORKDIR (Cl& qsub OV RZEFEITUIEHAL Y o LD RUDI XA
BER(CHRASNTVET,

5.3.5. BERMEWNS

> Intel MPIC8BFD. J—RATORABOY=17IUEE

Intel MPI T(&. -ppn. -rr. -perhost A< 3> (I_MPI_PERHOST RIEZHSD)ZIBEEIT D
ZET /—RADTOCRAZRET D EMNAIEETY, /212U, -machinefile A7 3> % HH
L7z#mB&. -machinefile A>3 > MMBSEENET,

SQUID >3 JEIES XF ATIE. NQSV_MPIOPTS IRIEZ#dMH (. -machinefile A>3
SEEATWVNDIZSH. -ppn. -rr. -perhost AT 3> (dERNERDET, J— RADTOTZRER
ZIRET BBEZL. -l cpunum_job AT I3 VMBIV EIBEI D ETHHEETT, I£fZU.
AVDEZJE=HATDREIDMNEEZ I DHE(E. PBS_NODEFILE RIEZE# 7% ¥
LETD.
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BAF(&, PBS_NODEFILE IRIBZ#ZFAL T, 2 /—RT 128 JOTX(/—R&ieh 64 70O
TR)ZERT DI TAIOUT OB TILTY,

o Fi1-— : SQUID
o J)L—T :G01234
o XBKFHE : 30 (CGRIBEDZE(E 1 BFiE)
e HMTOtA# 1128 (=64 Ot AX2 J—R)
o _/—R¥K 12 (1 J—RFAETRIIEEAE)
e MPISAJ3SL : IntelMPI
1 #!/bin/bash
2 - asub option ———————-
3 #PBS —-g SQUID
4 #PBS —group=G01234
5 #PBS -1 elapstim_reg=00:30:00
6 #PBS -b 2
7 #PBS -T intmpi
8
9 - Program execution ——————————
10
11 module load BaseCPU/2021
12 module load xxx/xxx
13
14 cd $PBS_0_WORKDIR
15 mpirun —hostfile ${PBS_NODEFILE} -np 128 -ppn 64 ./a.out
® 61TH
J—REZIEELET,
e 7i1H
MPI FAEF(C(E -T intmpi ZI8EUEY,
e 1247H
> ) A JLEF(C module load LTWeEDZEEHULET .
e 15%7H

mpirun D5|#X(C-hostfile ${PBS_NODEFILE} ZIEFELTLZEL\, CDIEEEEH LT,
I TNRITEINBRA M MPI DR UET,
ABOET. -ppn 64 ZIEFEIDET. J—RHIED 64 TOTCADIBENCIEET T,

> VTune JOJ7ASICLDINTA—< > XEM
VTune 7O 7 A S%&FERIDET, - —pHERELESUTIL. BLXUTILFIL W RE
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NIV —=23>D)I\TA - A@EM7ZITD T ENTIRET T,

BUIF(E VTune J7OJ7 A SZERALUT, \DA X2 REZITOIITROVT hOY>TIL
t“g—o

e 31— : SQUID
o J)IL—7 : G01234
o (XBEEFR : 303 (GRIBEEDHZE(S 1 BFfE)
e HMTOtA#E 12 (=2701EXx1 J—R)
e MPISAJ3U : IntelMPI

1 #!/bin/bash

2 - asub option ———————-

3 #PBS —-g SQUID

4 #PBS ——group= G01234

5 #PBS -1 elapstim_reg=00:30:00

6 #PBS -T intmpi

7

8 - Program execution ————————

9 module load BaseCPU/2022
10 module load xxx/xxx

12 cd $PBS_O_WORKDIR

13
14 aps ——result-dir=. /result ——collection-mode=all mpirun ${NQSV_MPIOPTS} -ppn 2 -np
2 ./a.out
e 617TH
MPI FIFBBF(C (& -T intmpi ZIEELEI,
e 91TH
> )\ JLBEF(C module load LTWebDZE&H UET .
e 1417H

aps ON > REAT S 32 (CEIEHE. mpirun X RERHUET . --result-dir (C(E. &
MHERDE NI\ AZIBELUFT . F£/=. --collection-mode (C(F. UATFITRIUINELIZWT
—SDUZARZARXYDTEELE T . COBITIE [TART] ZEBELTVET,

hwe : \—= DT 77HIT>5F—

omp : OpemMPI Dffst

mpi : MPI 05t

all : IXT
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INFZITEFETIDE. AL o LT KUJIC aps_report_YYYYMMDD_HHMISS.html
DEZATCLR— M AEN. --result-dir (TIBEULEST v LT KUIC, INDTH =X > AETHER
MHEHDENFET,

BB, VTune 7OT 74 SDERAZE. LIR—MDOERAREICDETELUTE VIune 70T 74
SOI—YHA RESSBLIIES,

5.4. AT NLETEREDENS
AIETEIRY NLETEREBATSa IR IV S MCDWTEHRBLUET,

5.4.1. U7 ETHAAE
IVERTOTOISLAFRITZEBELEZITROVUT hOY>TILTT,
o F1-— : SQUID-S
o J)L—7 : G01234
o HXiBHFRI 1300 (RIEEEDHZE(E 1K)
® HRVE#K 1

#!/bin/bash

B gsub option ———————
#PBS -q SQUID-S

#PBS —group=G01234

#PBS —| elapstim_req=00:30:00
#PBS —venode=1

O ~dOoO O wWwihN —

- Program execution —————————-
module load BaseVEC/2021
module load xxx/xxx

_— — O
N — O

cd $PBS_0_WORKDIR
./a.out

—_
w

® 61TH
AT IVEERT 3 EEIBELET,

e 1017E
> )\A)LEFIC module load LTUL\ebDZE&H LUET,
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5.4.2. AL v RUSEFIRTTE
1/ —RATRLY REINTOTSLRTERELZZITRIIVT bDB2TILTY,

e 31— : SQUID-S
o J)L—T : G01234
o RiAFfE : 307 (RIEBEDHZS(E 1 K5RE)
o XXLwvhk#E : 10
1 #!/bin/bash
2 - asub option ———————-
3 #PBS -g SQUID-S
4 #PBS —group=G01234
5 #PBS -1 elapstim_reg=00:30:00
6 #PBS -v OMP_NUM_THREADS=10
7 #PBS —venode=1
8
9 - Program execution ————————
10

—_
—_

module load BaseVEC/2021

12 module load xxx/xxx
13
14 cd $PBS_0_WORKDIR
./a.out

® 61TH

WiHRITEHZIBTELUEX T,
e 1247H

> )\ JLEF(C module load LTWeED&EEH UET,
FAKFOFESR

ETAOUUT MMIT. TOMP_NUM_THREADS] Z&N3 ([CIEEL T ZELY,
[OMP_NUM_THREADS | ZHEE ULRW5EE. HDVEREESEEZIEELTCLFE>HE. B
LW FIE T DRIT LR DOIREMN S D FT, FRLSTES0N,

el
i

5.4.3. MPI #lRA5E
40VE T 400 WHERTEEBELLZITROUT hOY>TILTT,

e 31— : SQUID
o J)L—7 : G01234
o FiAkFfE : 30 (REEDHZE(E 1 K5fE)
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o IRVE#K : 40

® MPISITJSU : NEC MPI
o li5I%ER : 400(40VEx10 177)
1 #!/bin/bash
2 B gsub option —————————
3 #PBS —q SQUID
4 #PBS —group=G01234
5 #PBS -1 elapstim_reg=00:30:00
6 #PBS ——venode=40
i #PBS —-T necmpi
8
9 B Program execution ———————
10
11 module load BaseVEC/2021
12 module load Xxxx/xxx
13

14 cd $PBS_O_WORKDIR
15 mpirun -venode —-np 400 . /a.out

e 747H
MPI #AEF(C(E -T necmpi DIBEMNKEATY ., F/z necmpi BUMNIFIBTEE A,

e 1247H
> )\ JLEF(C module load LTWeED&EEH UET,

e 1517H
MPI Ot 2D VH XU VE ADEIDHT(E NQSV I EFI(CITVET,
OVE U LZER I IRICTOTREN 8 DB T/RAVMES. VE [CEID L3 TOTXENT
H—(l2BmENBDEFT, MPL JOTRELT VE (CEIDHTRHE(. -venode AT 3
SERIBEIT D EEMRUET,

5.4.4. MPI+_J —Rpuili%l FIR%GE
40VE T. 40 JOEX (VEHZD 1 70€ER) ZE/KL. FJ0TX(E 10 ALY RZ2EKT D
TJOUSLFETEEBELEZITRI VT bDOB2TILTY,

o F1-— : SQUID

o J)IL-T : G01234

o IRIBHFR 130 CRIBEDHZE(E 1K)
® {RVE# 1 40
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o MIERANHIEDDVEER :8 (1/RAMHZDEK8)

® MPISITJSU : NEC MPI
o LwR# : 10 (IBEZ# OMP_NUM_THREADS TI&%F)
1 #!/bin/bash
2 - asub option ———————-
3 #PBS —q SQUID
4 #PBS —group=G01234
5 #PBS -1 elapstim_reg=00:30:00
6 #PBS —venode=40
i #PBS —-T necmpi
8 #PBS —v OMP_NUM_THREADS=10
9
10 - Program execution ————————

12 module load BaseVEGC/2021

13 module load xxx/xxx

14

15 cd $PBS_0_WORKDIR

16 mpirun -venode -np 40 ./a.out
e 71TH

MPI #AEF(C(E -T necmpi DIBEMNKATY ., £z necmpi BUMNIFIBTEZE A,

e 8iTH
ALY REZIBEULE YT, VEHIEDDAL W REND7ETH D, 10 BBIIANEDICLT
<TEZELN,

e 1317H

> )\ JLEF(C module load LTWeED&EEHUET,

e 1617H
MPI Ot 2D VH BKXU VE ADEIDHT(E NQSV I EFI(CITLET,
OVE U L ZFER Y BIR(CTOTREN 8 DB TRVES. VE (CEIDHZTOTRENT
B—(CRBEEN DD ET . MPI JOTRELT VE (CEIDHTRHE(. -venode AT 3
SEIBEIDEEERLUET,

5.5. GPGPU 5tHIRIZEDEVNS
AIAT(E GPGPU STEIRIEMIFTZ 3 T X OUT MCDWTEHALET.
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5.5.1. S UZIRTRAAE
1/ —RRATOTOISLAETZRELIZZITROUT OB TILTY,
o F1-— : SQUID
o J)IL-T : G01234
o FENFH : 30 93 CRIBEDIZE( 1 Kfd)
® GPU# 1

#!/bin/bash

- gsub option ———————--
#PBS -g SQUID

#PBS ——group=601234

#PBS -1 elapstim_req=00:30:00
#PBS -1 gpunum_job=1

O JdOoO 1 wihN —

- Program execution ————————
module load BaseGPU/2021
module load xxx/xxx

—_ —a
N — O

cd $PBS_0_WORKDIR
./a.out

—_
w

® 61TH
J—R&7ZD 8GPUERIT B EZEIBELET,

e 1017H
> )\A)LEFIC module load LTUL\zeEDZE&H  LUET,

5.5.2. AL v RiliSHEFIAT &
1/ —RARTRLY REANTOTSLRTERELZZITRIUT OB TILTY,

e 31— : SQUID
o J)L—7 : G01234
o (XERFR : 307 (RIBEDZS(E 1 B5R)
o XLwRE : 76

1 #!/bin/bash

2 - gsub option ———————-

3 #PBS —-g SQUID

4 #PBS —group=G01234

5 #PBS -1 elapstim_reg=00:30:00

6 #PBS -1 gpunum_job=8

7 #PBS -v OMP_NUM_THREADS=76

8
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9 - Program execution ————————
10
11 module load BaseGPU/2021
12 module load xxx/xxx
13
14 cd $PBS_0_WORKDIR
./a.out

e 71TH

TWiFRITE=EIBTELUE T,
e 1147H

> ) A JLEF(C module load LTWeED&EEHUET,
FARKFOEFE SR

ETAOUT MMIT, TOMP_NUM_THREADS] Z&N3 (CIEEL T ZELY,
[OMP_NUM_THREADS] Z3EE U2V MEE. HDVWEMESTZEZIEEL CLF > LiHe. BN
UIRWIESIER T DRIT LR BRIEEMN B D EF T TEBLSTES 0,

5.5.3. MPI #IA%5iE(OpenMPI)
2 /—RTE4TOEREERKT D OpenMPI DT OJ S AETEEBELESITRAIUT D

H9>TILTY,
o Fi1-— : SQUID
o J)L—T : G01234
o XBEKFfE : 30 7 (REBEDHZS(Z 1 KRE)
o _/—R¥ ;2
e MPIS-AJ3Z'J :OpenMPI
1 #!/bin/bash
2 - gsub option ————————
3 #PBS —q SQUID
4 #PBS —group=G01234
5 #PBS -1 elapstim_reg=00:30:00
6 #PBS -b 2
i #PBS -1 gpunum_job=8
8 #PBS —-T openmpi
9 #PBS -v NQSV_MPI_MODULE=BaseGPU/2021
10
11 B Program execution ———————-
12

13 module load BaseGPU/2021
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14 module load Xxxx/xxx
15
16 mpirun ${NQSV_MPIOPTS} -np 4 -npernode 2 ${PBS_O_WORKDIR} /mpi_prog

e 94TH
OpenMPI DEBR (CHEB ERDRIBERZES 1 —IILATEELFT. EHOES 1-/L%Z
BEITDHZEE. JO>C) XD ICTHERDES 1 —I)LZIEEITDIENAIETT .
f51) BaseGPU/2021 & cuda/11.3 &IEEY DHE
-v NQSV_MP1_MODULE=BaseGPU/2021:cuda/11. 3

e 13417H
module OY> RT MPIIRIBSETFERZRIBEEL CLEEV\ CNIEINY AT —_ ) — RTOREICIRD
F9, AL—T ) —RADEKEF qsub AT 3a>( ROV T bd 8,9 17B) TITLE T,

e 1617H
mpirun M51#C${NQSV_MPIOPTS}ZIEEL CTLIZEL\, CHDIEEZES LT, aIN
EITEINBDRABZE MPLICET KDICRDTVET,
IRIBZEN PBS_O_WORKDIR (Cl& qsub ON¥> RZzFEITULIEHAL Y o LD NUDI XD
BER(CHRASNTVET,

5.5.4. MPI+ . — Rpuii5l FIF7%(OpenMPI)
2 /—RT&/J—RLEC2EIDTOERZELEM L. OpenMP [CLDETOTERT 12 ADR LY
Rz D OpenMPI DT OJ S AERTEBELESITROVT "> TILTY,

o Fi1-— : SQUID
o J)L—T : G01234
o XBEKFfE : 30 7 (REBEDIHZS(Z 1 KFRE)
o _/—R¥ ;2
e MPISJSU :OpenMPI
e XLwR# 12 (RIEZZ OMP_NUM_THREADS T18%E)
1 #!/bin/bash
2 - asub option ——————-
3 #PBS —-g SQUID
4 #PBS —group=G01234
5 #PBS -1 elapstim_req=00:30:00
6 #PBS —b 2
7 #PBS -1 gpunum_job=8
8 #PBS —-T openmpi
9 #PBS -v NQSV_MPI_MODULE=BaseGPU/2021
10 #PBS -v OMP_NUM_THREADS=12
11
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12 - Program execution ————————

13

14 module load BaseGPU/2021
15 module load xxx/xxx

16

17 mpirun ${NQSV_MPIOPTS} -np 4 —-npernode 2 ——bind-to socket ¥
—report-bindings ${PBS_0_WORKDIR}/mpi_prog

e 9171H
OpenMPI DEBK (CHEBERDRIBERZES 1 —IILATEELFT. EHOES 1-I/L%Z
BEITDHEE. JO>C) XD ICTHERDES 1 —I)LZIEEITDIENAETT .
f51) BaseGPU/2021 & cuda/11.3 &IEEY DHE
-v NQSV_MP1_MODULE=BaseGPU/2021:cuda/11. 3

e 1447H
module OY> RT MPI IRIBSETFERZIBEEL CLEEV\ CNIEINREYT— ) — RTOREICIRD
FxF9, AL—TJ—RADEKEF qsub AT 3a>( ROV T bd 8,9 17B) TITWLE T,

e 1717H
mpirun M51EXC${NQSV_MPIOPTS}ZIEELTLIZE V), CDIEEZEHS LT, 3TN
EITESNBRARZE MPI (TEITKD(CRDTUVET,
IRIBZEN PBS_O_WORKDIR (Cl& qsub OV RZEFEITUIEHAL Y o LD RUDIIZA
BEm(CHRASNTVET,
OpenMPI (CHWT, 1 T7OtR%Z 1CPU [CEIDHT, 12 A7(C 12 XLy RZFDH TR
HICIE. EEEP>TILDEKS(CT--bind-to socket 1% EE&TE LT L 20\, [--report-bindings|
ZIBEITDCET, TOCAANDIFDEIDE TRRZRRTETET .

5.5.5. BERENS

> MPIZTOEXADMERAT S GPU DI =17 IUEE
SQUID O3 JEES AT AB KU OpenMPI T(F, & MPI JOTXAMERT S GPU (CDLY
THiEZITWERA. CDfEsd. TOTSAICKDTE MPI Z7OTEXR(Z>0)MTER GPU /&R
DB EMNBDFET,
MPI JOCRB(CEAT D GPU Z i <HIH#HILZVMEEER. TOTSAZEITIDLHDIT Y
IN=XOVUT hZRAEULT. MPI JOCR(S>0)BICERTS GPU S5ZIERI DL THL
NEJEET I,

107  © NEC Corporation 2021 \Orchestrating a brighter world  [NJIEEQC




1 /—RT8EDTOTCREEM L. OpenMPI OTOTSARITEERE LRSI TRIVUT NS
STINTY, SVI\—ROUTKELT. CPU (CEMBE T BIBE(mpiwrap-seq.sh)& CPU (9
BECE 9 D& (mpiwrap-alt.sh)dD 2 Bz LE T,

o F1-— : SQUID
o J)IL-T : G01234
o (XBEEFR : 303 (CRIBEEDHZBE(S 1 BFE)
o _/—R¥ 1
e MPISJ3UL : OpenMPI
1 #!/bin/bash
2 - asub option ————————-
3 #PBS —-g SQUID
4 #PBS —group=G01234
5 #PBS -1 elapstim_reg=00:30:00
6 #PBS b 1
7 #PBS -1 gpunum_job=8
8 #PBS -T openmpi

9 #PBS -v NQSV_MPI MODULE=BaseGPU/2021
10
11 - Program execution ———————-
12
13 module load BaseGPU/2021
14 WRAP=$ {PBS_0_WORKDIR} /mpiwrap-seq. sh
15
16 mpirun ${NQSV_MPIOPTS} -np 8 -npernode 8 ¥
17 ——bind-to socket ${WRAP} ${PBS_O_WORKDIR}/mpi_prog
18
e 1447H
WRAP (CERT R3SV —ROTUT rD)\RAEIEELET,
e 1747H

mpirun M5EUC${WRAP}ZIBEL TLEEU\,
CNCED., SYN-ROUT hE2BMMEITDZENTEET,

% CPU [CEMBEI DS V/\—XUUT M
mpiwrap-seq.sh : 5> 0MSIEC. HODIEET CPU. GPU ZEIHTFI.

[©) @ ® ©] ® ® @
GPU GPU GPU GPU GPU GPU GPU GPU
#0  #1  #2  #3 #4  #5  #6  #7
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1 #!/bin/bash

2

3 | echo LANK=${OMPI_COMM_WORLD_LOCAL_RANK}
4

5 case ${OMPI_COMM_WORLD_LOCAL_RANK} in
6 0) #GCPUO, GPU O

7 export CUDA_VISIBLE_DEVICES=0
8 numact! -N 0 -1 $@

9 s

10 1) #CPUO, GPU 1

11 export CUDA_VISIBLE_DEVICES=1
12 numact! -N 0 -1 $@

13 -

14 2) # CPU O, GPU 2

15 export GUDA_VISIBLE_DEVICES=2
16 numact! -N 0 -I $@

17 o

18 3) #CPUO, GPU 3

19 export CUDA_VISIBLE_DEVICES=3
20 numact! -N 0 -1 $@

21 -

22 4) #CPU 1, GPU 4

23 export GUDA_VISIBLE_DEVICES=4
24 numact! -N 1 -I $@

25 v

26 5) #CPU 1, GPU 5

27 export CUDA_VISIBLE_DEVICES=5
28 numact! -N 1 -1 $@

29 -

30 6 ) # CPU 1, GPU 6

31 export GCUDA_VISIBLE_DEVICES=6
32 numact! -N 1 -| $@

33 v

34 7) #CPU 1, GPU 7

35 export CUDA_VISIBLE_DEVICES=7
36 numact! -N 1 -1 $@

37 -

38 esac

109
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mpiwrap-alt.sh : 5> 05IEIC. EDIEET CPU, GPU ZXXBI(CEIHTET,

@ ® 6 o

GPU GPU GPU GPU
#0  #1  #2  #3

\/

CPU
#0

Oee®

@ ® ® ®

GPU GPU GPU GPU
#4  #5  #6  #7

W
CPU
#1
@@e®
GPU /—R
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O N 1A~ WN —

W WWWWWWWNDNPNNNNMNMNNDN = = = o e = ©
~N OO, WON—-OOWOJdJOOOT,WN—-ODOCOIODOTWN—=O

w
oo

#!/bin/bash

echo LANK=$ {OMP1_COMM_WORLD_LOCAL_RANK}

case ${OMPI_COMM_WORLD_LOCAL_RANK} in

esac

0)

1)

2)

3)

4)

5)

6)

7)

# CPU 0, GPU 0
export CUDA_VISIBLE_DEVICES=0
numact! -N 0 -| $@

# CPU 1, GPU 4
export CUDA_VISIBLE_DEVICES=4
numact! -N 1 -| $@

# CPU 0, GPU 1
export CUDA_VISIBLE_DEVICES=1
numact! -N 0 -1 $@

# CPU 1, GPU 5
export CUDA_VISIBLE_DEVICES=5
numact! -N 1 -1 $@

# CPU 0, GPU 2
export CUDA_VISIBLE_DEVICES=2
numact! -N 0 -1 $@

# CPU 1, GPU 6
export CUDA_VISIBLE_DEVICES=6
numact! -N 1 -1 $@

# CPU 0, GPU 3
export CUDA_VISIBLE_DEVICES=3
numact! -N 0 -| $@

# GPU 1, GPU 7
export CUDA_VISIBLE_DEVICES=7
numact! -N 1 -1 $@
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5.6. J>FFDRITHE
AIETEIASSTFZFARALTZITERITIDIHED. T3 TRXIVUT MIDWTHIALET . K
SRATALCHIFBDATFONBAEOMEG. 11.5.4 O>FFFHA] Z8RTIES0,

5.6.1. > FFERTOME
> FTFDFERITZIT D ETRIERIEELU THARETABTCDOWTHIALE T, ZENQRIRIBODI>
FFEUT. centos DA A—=T 7 )l(centos.sif)ZHl& LTULERT,

> RITINYUR
A>T FTDETIE. exec IO REBEUTCEMUET ., ETHIE LT, centos.sif A>F
T4 A=2AD hostname IN > REEITIDISSICEUTOOINYY REEITUET,

$ singularity exec centos.sif hostname

O ROEREUATOEDTT,

$ singularity exec <A X—TJ7A)LE> <AFFADERTINV B>
BEIDIIVRIE OAOFFADORITIVY REBRDODTVBIRICTERSEEZV,. IV RN
AEERLUTHNUE,. T>FFAD PATH RIBEH CTERSNLOV RRITENFT . /(RIEE
BODBEE. @/ XEO>FTFHRDT 7 1) UEE(ICRNET,

> IRIBZE
I>FHATERULBEZHE. BRANCEI>FFRICHESIE#MINET ., 2720, build B
RECTSFTHUTHRNICEZRSNTVBBEZHE. I>THRIDESICHVET.
YT HRITERE SN TV IBREZHZE FEE T BIBAICE —-env AT 3 2 ICLZAEBIDIEE
Xo, —-env-file AT 32 ICKB—EDI/ETI>TFTHITEIT T ENTHETT,
- —env AT 3> ICKBEBIEE

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

- --env-file AT 3> (C KD —EEE
$ cat myenvfile
MYVAR="My Value!"

$ singularity exec --env-file myenvfile centos.sif myprog.exe
RIBZHCEA T DIFMEAT(E. FTEROAKX RF 1A hESRIEE0,

https://sylabs.io/guides/3.7/user-guide/environment_and_metadata.html
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> IRAROSODYD>H
A>T FAHAMNSIRA S OS DT 7 AL X7 AD read/write ZITWWELMEE(CIE. 7RA S OS D
BFEDT+« LU KJU%Z bind YO hIF BT ETHARBETY, AT IABERLTE, FRDT
1 LY NURBERETIYD> FENTSED, O>FFRTERU/NATHRANEIETT,
R—ALF« L2 KY : /safs/home/(FIRREES)
F RS UsEE, : /tmp

BlELT, I>FTFRMNSRR K OS D home T« L NUICEMNIZTOT S A(a.out) ZELT
IBDHBEDIN REUTERDFT,
$ singularity exec centos.sif ./a.out

% EEAITE. AL o LI RUM O>FFAThome (CBELTNET,

IR~ OS DIFEDT 4 LT KUZIDI> hFDIFE(CIE. --bind AT 3>#FALEFT, --
bind A7 3> OEHREFUTERDET,

--bind <7/RX k 0S DA >:<>FFAHD/ (> <E— R>

J>27FAD)CRANCE— R(ro/rw) (F&EERIEE T T, A UIIBEE. J>7FARD/ (R (E.
RA KOS D)X EB U/ CAT read/write TY D> hEnExzd,

BlE LT, HEEMEIR EDT ¢ LU KNI ICEMIIZT O S A(a.out) 279 3HBEDIN> RiE
IR ERDFET,
$ cd /sqfs/work/(ZI)IL—TF&)/(FIBEES)
$ singularity exec --bind “pwd" centos.sif ./a.out
X EEAITE. DT FHTORRBEL PWD A DT FANEGSISRAINTHS D, I>FFA
DAL b LT RURN HERMEE EDF ¢ LT MUICIRD TLET,

IRA KOS DYI> MMCET B9 FMRRATIE. TN RFIXA hZESIBEZE0)N,
https://sylabs.io/gquides/3.7/user-guide/bind_paths_and_mounts.html

5.6.2. A CPU StBIRIETORITHIE
A CPU StBIRIET. 1./ —RRTAL Y RISITOTSARITZRELEZITRIOVUT D

H>TILTY,
e 31— : SQUID
o JIL—T : G01234
o FiBIRFA :30 0 CREBEDZS (& 24 HrfE)
® ¥ CPUII# : 76 (=38 J077x2CPUx1 J—R)
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https://sylabs.io/guides/3.7/user-guide/bind_paths_and_mounts.html

#!/bin/bash

B gsub option ———————-
#PBS -g SQUID

#PBS ——group=601234

#PBS -1 elapstim_req=00:30:00
#PBS -v OMP_NUM_THREADS=76

O ~dOo 1T wWwnN —

— ©
o

cd $PBS_0 WORKDIR
singularity exec ——bind “pwd’ image.sif ./a.out

—_
—_

—_
N

® 61TH
WH)EITEEIBELUE I,

e 1147H
AA—=T7AI)LZIBEL T, singularity exec IN¥> RZEFEITUET,

ETAOUT MMIT. TOMP_NUM_THREADS] Z&N3 ([CIEEL T ZELY,
[OMP_NUM_THREADS] Z3EE U2V MEE. HDVWEMESTZEZIEEL CLF > LiHe. BN
U2V IESIER T DRIT LR BRIEEMN S D EF T, TEBLTES VY,

5.6.3. GPGPU F1HIRIETDEITHIE
GPGPU (tEIRIET. 1./ —RATALY RENTOTSLXRTERELEZZITIOVUT by

>TILTI,
o Fi1-— : SQUID
o J)L—T : G01234
o XBKFE : 30 3 (RIBEDHZE(S 24 BFiE)
o XLwvR#E 1 76

1 #!/bin/bash

2 - asub option ——————-

3 #PBS —q SQUID

4 #PBS —group=G01234

5 #PBS -1 elapstim_reg=00:30:00

6 #PBS -1 gpunum_job=8

7 #PBS -v OMP_NUM_THREADS=76

8
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9 B Program execution ————————
10
11 cd $PBS_0_WORKDIR
12 singularity exec ——nv ——bind “pwd  image.sif ./a.out
13
e 71TH
WH|EITEHZIBELUE T,
e 1247H
AAX=T7A)LZIBEL T, singularity exec IN¥> REETUEXT., I>FTFAMNS
GPGPU ZFIAERIEEE T BEsD. --nv AT 3> =AM UET,
FARKFOEFE SR

ETAOUUT MMIT. TOMP_NUM_THREADS] Z&N3 ([CIEEL T ZEL,
[OMP_NUM_THREADS | ZiEE LA MEE. HDNEIMESEEZEEL CLE>EHE. BX
UIRWIEBIER T DRIT LR BRIEEMN S D E T TEBLSTES0,
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6. ZTUT—>3a>DENA

KZAF LT UTFO7TVT—23>Z MR TNET.

6.1. 7oV —>3>—8
e ISV7ZIUs—>3>

ISV FIFAEIEER R b~
7FU—>3> | squidhpc squidhpda cpu vec gpu
AVS/Express
Developer © © - - -
Gaussian @) @) @) - -
IDL O O - - -
® OSS7JUL—>3>
(O FARIEER X b
7ITUr—23> squidhpc squidhpda cpu vec gpu
ADIOS O O O - =
Anaconda @) @) @)
GAMESS O O O - .
Gnuplot O @) = = =
GROMACS O O O - O
ImageMagick @) @) - - -
LAMMPS O O O = -
NcView @) @) @) - -
Octave @) @) @) - -
OpenFORM @) @) @) = =
ParaView O O = = =
Quantum ESPRESSO - - - O =
PHASE/O - = . O -
Relion @) @) @) S -
Vislt O O O = -

o EFHoTJOZIUMETHE=NEI7TITUS—>3>
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EZO FIABIEE/R X b
7TUr—23> squidhpc squidhpda cpu vec gpu
ABINIT-MP O @) @) O =
HO @) @) @) = =
MODYLAS @) @) O = =
NTChem @) @) @) - -
OpenMX @) O @) = =
SALMON O @) @) = =
SMASH @) @) @) = =

6.2. ISVF7ZJUs—>3a>HRAAE

6.2.1. AVS/Express
AU EAUBRE 7 T U4 —> 3> THBIAVS/Express|(E./\—=3> 8.5 ZRMHELTHDET,
SQUID (CHITDEBFMALI—TEE 5 2ERDFET, X Y—ZFHILY I REEFRBL. JO> b
I>RCOTA>#%. UTFION> RZEFEITUTAVS/Express e8I LE T,
$ module load BaseApp/2021
$ module load AVSExpress/8.5

$ express

BIFDELSI(C TAVS/Express] OREBIENFR RSNET,

X AVS/Express - /system/apps/rhelé/cpu/AVS/8.5@squidhpct - o X

File Edit Object Project Joumal Ul Builder Options AVS Compat Help

(] whats MHew (T pata Import J [ Visualization J [ View Export | (] Demonstrations
(GISConverter) j‘ N X [&5 solar system
(Grid Interp} Imj Choose initial application type Climate
|
2] {Interp KDE Rea 2 FightPath
¢ W ) Application type Viewer type F J
IsoHest Levels ImageZVolume
¢ ) “* Single-window Dataviewer 4 3D ’i =
(Panarama) 7l Rea | . Multi-window DataViewer 2D E Volume Shells
+ Bpplicati + 3D and 2D
lications
@ Ao b ~ None
+ Scratch Pad
~ Load Application
~ Hone

I Add Data Import Wizard to application
-1 Add Data Visualization Wizard 1o application

1 Set project's default application
Use Project-»3ave As... to create a writable project

Lok
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ZE7z. TAVS/Express] (& SQUID TSA XY —/)(ZRMELTHNEI . AVS/Express =
FrDimK(CA A R=ILUTTHRBWEZLHEE UTOT1t> A —/NER—- hESZIE

ELTLIZELN,
B | S/ Xo-—-/N\ R— hES
1 | squidportal.hpc.cmmc.osaka-u.ac.jp 27935/tcp

SAERETO-FTA2ISAEURT, SAECREE5TI, SAEZANRELTVS
HZaldk. EBRCY—IFILIEUATAYEZ—IMRRRENFET.

Could not get license from server: license limit exceeded

6.2.2. Gaussian
SHEFTETOIS LA THD [Gaussian] (&, /\—=3> gl ZIRMELTHDET . FIFET
2BAE Gaussian A7 U —2 3> 0 - \OEFRBRFEE. T —ATEHKLZIZ
ENHDFET,
JOU0SANNYFZIITEITLUTCKEEV. UTFEYIIINTOTSLZETIDHTY,
#1/bin/bash

#PBS -q SQUID
#PBS --group= <J)L—T&>
#PBS -1 elapstim_req=01:00:00

module load BaseApp

module load Gaussian

newgrp gaussian

cd $PBS_O_WORKDIR
gléroot/g16/g16 < AN T7-1)L >& result

6.2.3. IDL
[IDL] (F/\—=>3> 8.8 ZIEM L THNFI . SQUID M5 OCTOPUS DSA > XY —/\
ZZHRUTH D, OCTOPUS EELOETCHRFFIAI—T#IE 4 B ER0DFET XH—ZFI)LYT
hEZFAL, JO> I RECOTA>%. UTFINV> R2ETUT MIDL] ZE8ULFET.
$ module load BaseApp/2021
$ module load IDL/8.8
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$ idlde

BUFDLS(C IDL D FEENRRSNET .

IDLWorkspace - IDL Workbench @squidhpc1 - O X
File Edit y—Z(s) Project w40 Run Window Help
= e B @ o® § ool Q
[ Project Explorer 52 | 5= Outline |-z = O = g
ES% Y §
» & Default
B o>v—i 2B av > REE 15 Debug ALY bF1 LT FY: fhome/sg-nse0d >~ |zREE& = OB
IDL 8.8.0 (linux x86_64 m64).
(c) 2020, Harris Geospatial Solutions, Inc.
Licensed for use by: Osaka University - Kigoshi
License: 706469
DL
108M of 283M |

SAERAFETO-FTA>2TSA T AT, SAEAFA4TI, SAEANREBLTND
BaE UTFTXyE—IhEsaenicd (1 7O00Ry IANKRRENE T,

Unable to license IDL.

6.3. 0SS 7T Us—>3>HAAE

6.3.1. ADIOS

JO>Y I RECOTA>% UTEETULEY,
$ module load BaseApp/2021

$ module load adios/1.13.1

XHAFECDWTIEERPICRADET, PEFELTZSLN,

6.3.2. Anaconda
Anaconda (35 —4AY - T> A@FICERR SNz, Python BITDFT«4 A KJE1—-23>TY,
test-env &V DRABIRIER 1 — RIS (CFARIERL 9 DDFIEZRUE T,
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F9| RBRBDOERSEE U T, work SEISEC FD conda_env 7« LU NUZIBELE T . (§F
(CAABIBELIRN D IZIBE. home fEIGELI FD.conda 5« LU b TRIABIRIENER SN, BE
FA—IN—= LI BEEEMENH D FET)
$ conda config --add envs_dirs /sqfs/work/(Z)L—74&)/(FIBEZES)/conda_env
$ conda config --add pkgs_dirs /sqfs/work/(Z)L—%&)/(FIBEEZES)/conda_pkg

{RABIRIE test-env ZERK L E T,

$ conda create --name test-env python=3.8

{RABIRIE test-env ZBXNCLET,

$ source activate test-env

{RIEERIE test-env (C Python @S2 SY numpy 21> XA h=)LUET, 5tE/—RLEHNS
AEBADBEFTESTELBADT, %IOTA> ) —RTEBLTSEEUN,

$ conda install numpy

{RABIRIE test-env ZEFNICLE T,

$ conda deactivate

6.3.3. GAMESS
TOUSAINYFZIITEFTUTCLLEEWV. UMTFEY>IIINTOTSLZETIDHTY,
BFICABIBEULRWEEF. RISYFT+a Lo KU ELUT/sofs/work/(TIL—T%)/(FIBE
HES)/scr NERMETNE T,

#1/bin/bash

#PBS -q SQUID

#PBS -| cpunum_job=76

#PBS --group= <J)L—F%&>
#PBS -1 elapstim_req=01:00:00
#PBS -b 2

#PBS -T intmpi

module load BaseApp/2021
module load GAMESS/v2020.2
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cd $PBS_O_WORKDIR

rungms examOQ1.inp 00 24

ROSYFT 4 LI NIZEIBETDHEE. TOJSLAETRIICTROREEHEZEEZLET.
$ export SCR=<XISVFT+ LI K>
$ export USERSCR=<XISVF5 LI K>

6.3.4. Gnuplot
JO>RI>RCOTA>% UTFEFETUETD,

$ gnuplot

6.3.5. GROMACS
GROMACS (3. BAEE/BEEDEV. > J)LMR/MPL fRODEV. GPU MIEEET, 21—
IWERENNAFTUEBNRIRDFET., ENETNOEZ 1 -IILAE/\AFUREUTDED T,

=Rl cpu (GPU FEXTFSGHR) gpu (GPU XJihR)
EZa-)L%& INAFUE EZa-)L& INAFUE
H¥ERE< > /)L | gromacs/2021.2 gmx gromacs/2021.2.GPU gmx
E1EE MPI gromacs/2021.2 gmx_mpi gromacs/2021.2mpi.GPU gmx_mpi
fEFEE> > )L | gromacs/2021.2 gmx_d - -
fEAEE MPI gromacs/2021.2 gmx_mpi_d — -

UFEH>INTO0SLDETHZNS DONESHLET. TOTSAFNNYFZI T TETL
TLIEEL,

<CPU J — R:BfEE> > J)URR>
#1/bin/bash
#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS --group= <J)L—T&>
#PBS -1 elapstim_req=01:00:00
#PBS -b 1

#PBS -j o

module load BaseApp/2021

module load gromacs/2021.2
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export OMP_NUM_THREADS=64

cd $PBS_O_WORKDIR
gmx grompp -f MD1.mdp -c ./replace_po_mg.gro -p ./topol.top -o md1.tpr

gmx mdrun -deffnrm md1 -ntomp 64

<CPU J — R:{B+&E MPI jR>
#!1/bin/bash
#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS --group= <JJ)L—J%&>
#PBS -l elapstim_req=01:00:00
#PBS -b 2

#PBS -T intmpi

#PBS -v OMP_NUM_THREADS=1

module load BaseApp/2021

module load gromacs/2021.2

cd $PBS_O_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 152 -ppn 76 gmx_mpi_d mdrun -ntomp 1 -s ch36.tpr

<GPU J — I EE¥5E MPI kx>
#1/bin/bash

#PBS -q SQUID

#PBS --group= <JJL—TF&>
#PBS -l elapstim_req=01:00:00
#PBS -b 2

#PBS -T openmpi

#PBS -l gpunum_job=8

#PBS -v NQSV_MPI_MODULE=BaseGCC/2021:cuda/11.2
#PBS -v OMP_NUM_THREADS=6

module load BaseApp/2021
module load gromacs/2021.2mpi.GPU
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cd $PBS_O_WORKDIR
export GMX_MPI="which gmx_mpi"

mpirun ${NQSV_MPIOPTS} -np 2 -npernode 1 ${GMX_MPI} mdrun -s poly-ch2.tpr

6.3.6. ImageMagick
ImageMagick (FBHRDIRIEPRRZ T DI2HDY I NI T TY,
BUF (CEHRDILR FZE B (JPG>PNG) I A EZH E LU TCReEsH LET .

$ convert sample.jpg sample.png

6.3.7. LAMMPS
LAMMPS (&, A—T>Y—-RODFENFET7 TV —-23>TY,

BANYT—ZEUTFOESDTY,
ASPHERE,BODY,CLASS2,COLLOID,COMPRESS,CORESHELL, DIPOLE,GRANULAR, KSPACE,
MANYBODY,MC,MISC,MOLECULE,MPIIO,OPT,PERI,POEMS,PYTHON,QEQ,REPLICA, RIGID,
SHOCK,SNAP,SPIN,SRD,VORONOI,USER-ATC,USER-AWPMD, SER-BOCS,USER-CGDNA,
USER-CGSDK,USER-COLVARS,USER-DIFFRACTION,USER-DPD,USER-DRUDE, USER-EFF,
USER-FEP,USER-INTEL,USER-LB, USER-MANIFOLD, USER-MEAMC, USER-MESODPD,
USER-MGPT,USER-MISC, USER-MOFFF,USER-NETCDF,USER-OMP,USER-PHONON, USER-QTB,
USER-REAXC,USER-SMTBQ,USER-SPH,USER-TALLY,USER-UEF

INWFZIITTEFTLTLIESWN, 23T RIOUTMMIETEROEDTY,
#1/bin/bash
#PBS -q SQUID

#PBS -| cpunum_job=76

#PBS --group= <J)L—F&>
#PBS -l elapstim_req=01:00:00
#PBS -b 1

#PBS -v OMP_NUM_THREADS=38

module load BaseApp

module load lammps/29-0ct-20

cd $PBS_O_WORKDIR

mpirun ${NQSV_MPIOPTS} -np 2 Imp < ./in.lj
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6.3.8. Octave
JO> RIS RCOA>%. UTEEFTUET,

$ module load BaseApp
$ module load octave/5.2.0

$ octave

6.3.9. OpenFOAM
OpenFOAM (ERK/EFMAS =1L —>3 > TS5V R IA—ATTY,
INWFZITTEITLUTCLLESEWN, 3T ROUT MIETFEEDEDTY,

<TUZILR> XVI BRI 7HEDF1— KUV THD pitzDaily ZFER L TLET,
#1/bin/bash
#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS --group= <JJL—TJ&>
#PBS -l elapstim_req=01:00:00
#PBS -b 1

module load BaseApp
module load OpenFOAM/v2012

cd $PBS_O_WORKDIR
blockMesh

simpleFoam

<MPI >
#1/bin/bash
#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS --group= <J)L—F%&>
#PBS -1 elapstim_req=01:00:00
#PBS -b 2

module load BaseApp
module load OpenFOAM/v2012
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cd $PBS_O_WORKDIR

blockMesh

cp 0.orig O -r

decomposePar

mpirun ${NQSV_MPIOPTS} -np 152 interFoam -parallel

6.3.10. Quantum ESPRESSO
Quantum ESPRESSO (3. S—RIBSE(CE DK EFBESTE MBI ET U I EITSIZHD
0SS TY., 2021 £ 8 ARTE. NI ML/ —RIROFIMRHEENTNET,
NI NV — RIRTIREESNTVWBRED 1 —)UIE. FEEEEK SCF 518/ \w 4o —=(PWscf)D
HERDFEY, TZaTXOUT MIFTFEEOEDTT,
#1/bin/bash

#PBS -q DBG

#PBS --group=sqg-test

#PBS -l elapstim_req=00:10:00
#PBS --venode=2

#PBS -T necmpi

Hommmmmmmm e Program execution Program execution ---------

module load BaseApp/2021
module load QuantumESPRESSO/6.4.1.VEC

export LM="which pw.x"
cd $PBS_O_WORKDIR
mpirun —venode -np 16 -version /opt/nec/ve/bin/mpisep.sh ${LM} ¥

"-npool 2 -nband 1 -ntg 1 -ndiag 4 -input ausurf.in"

6.3.11. PHASE/O
PHASE/O (3ZENEEIER (CE D < E—[RIBEFIRRESTEZITD/28HD 0SS TY . 2021 £ 8
BIRTE. XTI B/ — RIROADEEENTNET,
RO BNV —RIRTIREESNTVWBRES 1 -)UIE. - RIBEFIRESTE/ W —=(phase)D
HERDFET, T3TAOUT MIFTERDBEO T,
#1/bin/sh |
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#PBS -q DBG

#PBS --group=sqg-test

#PBS -1 elapstim_req=00:10:00
#PBS --venode=1

#PBS -T necmpi

Hommmmmmmm e Program execution Program execution ---------

module load BaseApp/2021
module load PHASE0/2020.01

export NMPI_SEPSELECT="3"
export NMPI_PROGINF="DETAIL"
export VE_PROGINF="DETAIL"
export VE_ACC_IO="1"

export LM="which phase’
cd $PBS_O_WORKDIR

echo "Start at "date™"
mpiexec -venode -np 8 ${LM}

echo "End at "date™"

6.3.12. Paraview
J0O> bI> KT [ParaView] ZERAT DFE(F X Y—=ZFI)ILY I RNEZFIAL. JO> AT
> RAOJA % UTZEITUET,
$ module load BaseApp/2021
$ module load ParaView/5.8.1

$ paraview
6.3.13. Relion
Relion (IA—T >V —XDEFIEMEHEGUIEY T S TY, JO> ML RAOT A%, ML
TZEEITUET,

$ module load BaseApp/2021 ‘
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$ module load relion/3.1.1

$ relion

6.3.14. Visit
Vislt (FA—T >V —-XDuEY T hTY ., JO> hIY RAOTA 2% UTZEITLET.
$ module load BaseApp/2021
$ module load VislItv/3.1.3
$ visit

6.4. EOD'O> IV FETRRESNEZIT VS —> 3> 0FRAAEE

6.4.1. ABINIT-MP
ABINIT-MP (&, IS XA> bF#uE (FMO) tEZER(ICITRIVYINIT T TY, HA GUI
@ BioStation Viewer EDEHE(C KD ANT—FDIERR~ T BIREROBIINER(CITAET. 44K
IS0 A> MNER (FMO4) (CXD 2 KIEEEFTETRIEETT .
CPU J — KRR, NI ML/ —RIRBABRSNTULEIN, EXDEZ 1 —ILICHIBENSHDFET,

J—R F 8% 0 FB#a L
#=R) SMP i SMP 3ExtIiG SMP i SMP 3ExTI
abinitmp_smp-
cpu c abinitmp-fint | abinitmp_smp abinitmp
int
vec - - - abinitmp-vec

Ny FZITTRITLTLIZSV. I3 TRITUT MIETFEEOED TY,

<CPU J— k>
#1/bin/bash
#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS --group= <J)L—T&>
#PBS -1 elapstim_req=01:00:00
#PBS -b 1

#PBS -T intmpi

#PBS -v NUM_PROCS=19
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#PBS -v NUM_THREADS=4
#PBS -v OMP_NUM_THREADS=${NUM_THREADS}
#PBS -v OMP_STACKSIZE=5G

#PBS -v BINARY_NAME=abinitmp_smp

#PBS -v FILE_NAME=gly5

#PBS -v NUM_CORE=_16n-144p-4t-smp-2020.1-intel
#PBS -v OUT_NAME=${FILE_NAME}${NUM_CORE}

ulimit —s unlimited

module load BaseApp/2021
module load abinit-mp/1.22

cd ${PBS_O_WORKDIR}
mpirun ${NQSV_MPIOPTS} -np ${NUM_PROCS} ${BINARY_ NAME} ¥
< ${FILE_NAME}.ajf > ${OUT_NAME}

NNV —BF>

#1/bin/bash

#PBS -q SQUID

#PBS --group= <J)L—T&>
#PBS -T necmpi

#PBS -l elapstim_req=01:00:00
#PBS --venode=4

#PBS -v NUM_PROCS=40

#PBS -v FILE_NAME=gly5

#PBS -v AJF_NAME=${FILE_NAME}.ajf
#PBS -v VE_FORT5=${AJF_NAME}

module load BaseApp/2021
module load abinit-mp/1.22.VEC

cd ${PBS_O_WORKDIR}
BINARY_NAME="which abinitmp-vec"
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mpirun -np ${NUM_PROCS} ${BINARY_NAME}

6.4.2. HO
A=T 2V - ADBIEBENBICECKDBEMMRE V)L -\ T —2TT, LNRSREFR
DOEMERL (ZEE) U= RIEEL, )\ AT NIVIRE, AR FRERE) OREEIRERMER
FIRREDMERANRD ML, BIREE(CHSITDRNFEZWIEFRICEIDKRDDZIZENTEFT.
NNy FZITTERITLTLIZSN. ZITRITUT MIETFEEOED TY,

#1/bin/bash

#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS --group=<)L—&>
#PBS -l elapstim_req=01:00:00
#PBS -b 1

#PBS -v OMP_NUM_THREADS=8

module load BaseApp/2021
module load HPhi/3.4.0

cd $PBS_O_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 4 HPhi -s stan.in

6.4.3. MODYLAS
A=T2YV =X (G2 XHFTH) ORGSR FEHFET TV —-23> VT RITTTY,
RIEBRFSBAABFROSERSEWERE(FMM) (CXDMDRWZEED. T/ DEF - I\AADHFCH
TR FEHNFABCHEREBFECHELTVET . BMRQUFIFENTETT .
Ny FZITTEITLTLIZEN, ZITRITVUT T TFEEOBED TY,

#1/bin/bash

#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS --group=<)L— &>
#PBS -| elapstim_req=01:00:00
#PBS -b 8

#PBS -T intmpi
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#PBS -v OMP_NUM_THREADS=24
#PBS -v PARALLEL=24

module load BaseApp/2021
module load MODYLAS/1.0.4

cd $PBS_O_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 8 modylas pyp111

6.4.4. NTChem
Gauss BEE(CEDWZEFHEFEHE7 TV -2 32V I MI T 7 TY. Z<DI—HI(CfED
TWEZRITD LD BRABEHLESTBFECHENTIATEEY ., KRS F (O LU TEME
IRAFIETENAIRE T,
Ny FZITTEITLUTLIEEN, 3TROUT MIETERDEDTY,

#1/bin/bash

#PBS -q SQUID

#PBS -l cpunum_job=76

#PBS —-group=<J)L— &>
#PBS -l elapstim_req=01:00:00
#PBS -T intmpi

#PBS -b 1

#PBS -v OMP_NUM_THREADS=1

module load BaseApp/2021
module load NTChem/12.0

cd ${PBS_O_WORKDIR}
./CH3CHO.sh

<CH3CHO.sh>
#1/bin/bash

export mol=CH3CHO

export curdir="pwd"
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export wrkdir=$curdir/ntchem

mkdir -p $curdir/ntchem

export nprocs=16
export mpirun="mpirun ${NQSV_MPIOPTS} -np $nprocs "

export sub=_mpi

export ntchem=$curdir/ntchem.sh

rm -f $wrkdir/$mol.* $wrkdir/INPUT

cd $wrkdir

cp -pr $curdir/${mol}.inp $wrkdir/INPUT

mpirun basinp${sub}.exe > $curdir/${mol}.log 2>&1
difind.exe < $curdir/${mol}.inp > $curdir/${mol}.out 2>&1
#

mv Coords.xyz $curdir/${mol}.xyz

cd $curdir

<ntchem.sh>

$mpirun mdint1${sub}.exe >> $curdir/$mol.log 2>&1
$mpirun scf${sub}.exe >> $curdir/$mol.log 2>&1

$mpirun scfgrad${sub}.exe >> $curdir/$mol.log 2>&1

6.4.5. OpenMX
A—T2V—-AOE-FBHE7 TV -3V I RNIT 7 TY ., RFREREREERT>S
VILVZRAWT, #Eas - FE - BRGEDLERYPIER (S U TEFIREESTBEZITVET .
Ny FZ3TTEITLTLEEN, 23TRXTUT MIIFTEDEDTY,

#1/bin/bash

#PBS -q SQUID

#PBS -| cpunum_job=76

#PBS --group=<)L— &>
#PBS -| elapstim_req=01:00:00
#PBS -T intmpi
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#PBS -b 2
#PBS -v OMP_NUM_THREADS=76

module load BaseApp/2021
module load OpenMX/3.9

cd $PBS_O_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 2 openmx Methane.dat -nt 76

6.4.6. SALMON
FA=T YV -AONENEDHEERAZY—5'y MCURE—REHABE I T Vo —23>V T
ROT7TY., REMKFEENRESEERCED < ERME - BRIV v RiEZBVSLEEFS
mpirun ${NQSV_MPIOPTS} -np 4 salmon < C2H2_gs.inp

6.4.7. SMASH
ATV -ZADEFLFFE T TV -3 >V I RNITTTY ., BRN DEMRRGFHE
FECKD, FIBA XD FEDENIET(C Hartree-Fock i&. DFT i&. MP2 A TIRILF—0iEE
RE(LSTEEEITI D EN AT,
INFZITTEIFTLUTCLLEEWN, T3TROUT MIETFEEDEDTY,

#1/bin/bash

#PBS -q SQUID

#PBS -| cpunum_job=76

#PBS --group=<)L— &>
#PBS -1 elapstim_req=01:00:00
#PBS -b 1

#PBS -v OMP_NUM_THREADS=38

module load BaseApp/2021

module load smash/2.2.0

cd $PBS_O_WORKDIR
mpirun ${NQSV_MPIOPTS} -np 2 smash < b3lyp-energy.inp
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7. I7AIVIEEGE BERENS
7.1. Web J'SUYTODI 7 )Lig
SQUID [C WEB IS YT I 7 1)LEX I 5757 E LT, Nextcloud DERIEZAREL TLETY,
Nextcloud Z#EH L TRF LI 7 1)L SQUID AN T D/ (R(CFEFEN. JOY IV R
RIS ERIENSHAT 2 LN EHETY.

/safs/home/(FIFB&EZES)/OnionWeb/
5l FIFEZES"user001"MIHBE  /sqgfs/home/user001

7.1.1. 004>
Web SO %=E. UTFOURLEADLET.

URL : https://onionweb.hpc.cmc.osaka-u.ac.jp

B Nextcloud X +

< C | & https;//onionweb.hpc.cmc.osaka-u.ac,jp
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L. I1O94>1 20Uy OULFEY,

I —RFEAILTIL
A — I e

SR FESENTTH?
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IRETEDET,

(2) IANS - D7 A IVIEHRIR
TAIE - T7AILOHEFEREUTOFIRCRDET.
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BUFHIT(E Tupload_DD.txtl ZHEMRUET .

EXZa1—0 &8 #0UvOUEY,
o000 = Qa & 1

W TARTOIFAIL 2 #E Lk
@© =5 L
E upload_DD.txt & HBEH 10435
w SITICATK
< =75

© °°F o B AN TLVET.

o =x

HBEZFERUIZWI ALY - T7AIILOERAICHD [HEHR] 20Uy IUFET.

E upload_DD.txt & H£E® 125380

BRICUTDAZ L —HPRRSNFIDCT [URLTHE] OBAI ] Z0 Vv DIUFET,

E upload D... X

Name or email ..

@ URLTHE B B

° S e T

P& 20
COIFAINADTIEAE &
BEDI—H—([CHLTOAs =
j- - AVES

= JOzx o HzEm
FAFAEIOST 2 HIEELT
BOiHed<93

UTFDAZa —PFRRSNEKIDT, [HBEZMHER] 20 Vv ILFET,
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i X EEEER

[URL THB] OBAIDT A DU T ORRICENEHERERT T TI .

e URLTHE +

7.1.4. HEBRA ML —>D5EN
HEBRA BL—7%BIN19 D & T Amazon S3 APT IS U2 R hL—=7% . Nextcloud DRIEH
SHATDZENEIEETY, [1.3.1. FRBEOFH] (CRBESNTVDT—HDAT XML —ZER
FIE(CT Nextcloud "SFIFHBIEET Y,

BEHALOI 73220V yIU, RRSNFIAZ21—m5 [®E] 20 IV ITULFET.

m IRTOIFAIL CClEIF-NILEFy O FEREFR T 2EBNB0EEA

O =3 M 280 YAz ? ~LT
BRICAD ly O4 77

K B= SQUIDZ—H7R— /a 885 owg | @ BFTOR

< =5

@ #eAblL—%

0B 0B HEONTLET.

(]

& =t

EXZa21—0 A —2] 20Uy I UET,
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000 =

1 EANESR

L@ s
& TFzUFs o7« —ILES =i

2 moIIL—FIFR

]

[m A L— ]

<& shn © 0B/0B(0%) EHEE

» Flow

* |

pngEfz(djpg. EF20MB

EE AL

a—t— user@nextcloud.co.jp

[HEBR BL—Z 1 DI T AT R [CERDERIZAN L. [X ~L—=7%580] 2 [Amazon S3]
ZOUYIULET,
oQo = a 2 o

2 EAER
NEANL— i

AR L —TEEBTEE. AFRAM Tt / A U DNextcloud 2 L~ U7 A RELTID S

HREOASA LS —-ExETT T

a cFaiusq

@ #EmRbhl-=

< s “smbclient’ (31 A F—JLENTVEF Ae "SMB/ CIFS", "Nextcloud O - 2HALIZSMB / CIFS" DD MEFRIETY. S AFLEBEA A M-
o ILERELT RS,
o Flow IANA—F =2 L— 2 RIE
FTP OU1 2 RHER L. T—HR—RICREFSNET. v

l DIV l AbL—ZzE - I

a-H-% JIRT—E BT

T OFREREMFRREINEIDOT. wEBEREANDLET,

Amazons3 Amazon 53 FOHAF— - [ssLEdER v v
O S RERETD
O LA3—2EE(v2)
P OURF—

Sl b

ERICHS [ ZOU L, [HEOEME] CFIvoEANET, GHELRVEATRE
T9)
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U—z3>

Amazons3 Amazon 53 Tt — - O ssLadzh Y

TLEa—=H/HIC

[] sE0EH:
Q

[] MacNFD T J— FE#EGELY)

TANS - AbL—ziE - [ &amOEA

u

HEFTTRICARD [v] Z0UvIUET,

-3z

Amazons3 Amazon 53 FOtTid— - 0 ssLERzp 3

BPAwE =i
[ LA —53Ewv2)
\ TR ‘

= +
‘ =L bF— ‘

7.1.5. PTUIC KD FIAAE
Nextcloud R (. T RO MY T OSAT7 > NPTURREBRSNTE D, 95147 > hPTURH
THHEHITBICEBAEETT . ISA7 > hPTUDA R =) AEEIC IIBREZH#HVNET, 1>
A=V ETSBREREFTDO T 7 1IVRERFELTETLTZE,

1)A>XB=)b
UFDURLDSA> A =525 T7>0—-RUET.

URL : https://nextcloud.com/install/#install-clients

Ao>O—-RUZAAR=5EFITLET,
A AR—ILIBIRENE I DT Next] Z0UvIULFET,

147 © NEC Corporation 2021 \Orchestrating a brighter world




ﬂ Mextcloud Setup

Welcome to the Nextcloud Setup Wizard

The Setup Wizard will install Mextdoud on your computer,
Click Mext to continue or Cancel to exit the Setup Wizard,

HELE(IFCREIRVZS [Next] Z0UvIULFET,

# Nextcloud Setup - *

Custom Setup
Select the way you want features to be installed.

Click the icons in the tree below to change the way features will be installed.

Mextdoud 3. 1. 3stable-Winsg4 (build
20210218) (Git revision 3342d30)

This feature requires 203MB on
your hard drive, It has 3 of 3
subfeatures selected. The
subfeatures require 1346KE on your
hard drive.

Location: C:¥Program Files¥Mextdoud¥ Browse. ..

Reset Disk Usage Back Cancel

A AB=)LZEITIDZ [nstalll Z0UvIULFET,

# Nextcloud Setup - *

Ready to install Nextcloud 0

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Cancel

1> X M—=)L5ET#. [Launch Nextcloud] ®OF T w2o%4 L. [Finish] #Z2Uwv 2O UZEY,
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18 Nextcloud Setup

Completed the Nextcloud Setup Wizard

Click the Finish button to exit the Setup Wizard.

BEFZRIYAT7OTHRRESNEIDT [Yes| 20Uy oL, VI ZBEFHLET,
XIRERD T 7 AR EQFFRICRIF LTSN,

ﬂ Nextcloud Setup

@B You must restart your system for the configuration
WP changes made to Nextdoud to take effect. Click Yes to
= restart now or Mo if you plan to manually restart later.

Yes : Mo

(2)s%%E
Nextcloud ¥ —/\ &I DIeHDFREZITVE T,

IV BikEig. BEMY(C Nextcloud MEEEIL. RDBEUFNFRRESNEIDT [Login to your
Nextcloud] Z0Uwv 2O ULET.

Mextcloud E&21T- *
e

AN >

=)= RLR] (CRDOURLZAF L. [IRN] 20w DOULFET,
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URL : https://onionweb.hpc.cmc.osaka-u.ac.jp

@ Nextcloud BEIF-F X

Nextcloud |cegich
Nexteloud 3=ty hPos

)
[ #=1{=P LA [https/onionweb hpo omo psaka=uacip 1 n
)

This is the link to your Nexteloud web interface when you open it in the browser
It locks like: hitps://cloud examy o

ith = provider

Host your own server

| =0

B FOEE(C/IRD. Web TS OU TR I DEEABEN (CEEEILE T,
@ Nextcloud BEI1H-F X

?uud I

|
(041> (Login Flom v2)

Nextcl
Fary

FHTTBIIE. IFOHCHERTRE .

— 7Y —ERERK

S UubEIE-

DA (25)

>

Web I SOY (CTUTOBEEARRSNEIOT [OT1>] 20Uy IULFT,

oQo

BRIEOFHI> MERTS

B721=D Nextcloud ZHhH > Mc (Desktop Client - Windows) 7271z 2% 0] 3 381071 > L
TLEEL,

If you are not trying to set up a new device or app, someone is trying to trick you into granting them access to
your data. In this case do not proceed and instead contact your system administrator.

oJ4> )

Nextcloud - BTN IATOF —~HERRL(CRET BEF

UFoOd4 VEEISFRRESNEIDOT. I—TEEL/\XD—-Re2ADL. (DT> 720 Uv D
LEY,
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oQOo

A—Y—ZAF @A77}

VAV SP Ll -;

0J4> )

JRD—FEBENTIH?
FIAR%FESTOIAILETS .

Nextcloud - SRIED AN TOF—HEZECRES SEH

T OBEENRRSNEIDT, [77oR%H] 20Uy IULFT,

oQOo

PhOY M LB 7 IERHFT

Nextcloud 119> NC SRI=OFHI> (Desktop Client - Windows) N7t A& i8]

( wovzesam )

Nextcloud - SN I N THF—HEREICRET B8/

T OEEAFRRSNEI DT, BEHDOIERICHREL Web TSOHZHMUET,

oQo

FPho> b EEE

Nextcloud - &2 DINTOFT —HEBLICHRET S8

7IUT—232(CRD. UTFTOEENRRESNETDCT, [EESNLEEULOT ALY (FE
HARN(CHESR ] DF v o= L. [HEe--] Z20Uv O ULFET,

@ Nextcloud BEDF-F x
Nextcloud [C1E#+

0= =D

@ ® - - hEFRTETA LERAEC (0 B)
[ ssmane BBl Q75 - (IR

H=li-

FHERA L - TR BATHEERG)

O |EIEAZL S — 53R

user name

O—hil 74— [C¥Users¥user¥Nexicloud

ZEESE 46 GE

T SREEIAT | | (FB(E) i
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EEA T (C Nextcloud OFRFBEEAFRRENEFIDOT, I—TRDEREIVY I U, RIRSND
AX_Z1—0D [FE] 20UV IULET,

0 a—tf—
® onionweb.hpc.cmc.osaka-u.a jp

[ Ent
(@ orionen npe cre.osa

4+ rrovieem

ETOEEIEER
#®7T

T OBEEARRSNEI DT, [SQUID I—H/R—AMEE] (CFTvoZMHTF. ER] 20Uy
OUFET. UVESLKFEDEAMNTTLEIDT Ix] THLET,

e Nextcloud

X

O %Y

—i%  Awh-b

& 11— hitps://onionweb.hpe.cme.osaka-u.ac.jp [CHfE

RiE. FIATEDA L —ITIARREENEE A

Nextcloud
O-A) 7 )l4 -k FIEA(2021/03/31 17:08)

= SQUIDI-i-[u85E (0B)

[RIBAZ 2 )15 —E3B10

F19ol TR0 U 27 VAT A BRI, [ o -
Rt i e ot

TOXTO—-S%Z/< EARIC [Nextcloud] MEIMENTVWEIDTIVYILET.
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=5 (2}
DI5LOTI YA EE
® . e @
. L /. Ll
SFTD F9h0-7 F5T # i
BELOS - OBYLT-  SHOBEMN
157 Fyh9-7 Y37k
“ v 4 H, P> v O PCODiEE

# 495 TR TANT-(T)

FIAREESAT ()

@ OneDrive
& pC

& Fobo-7

9 ENES

[.1 MBIRFEDIT7AILEDT 7 A ILIFFEEHIBRL2NT S ES0,
[SQUID I—Y/R—LAMEE] ZHEFET. J7MIILOHRHESZITAFTI.

@ & || = | Nextcloud - O X

Th | =E EF P2

J497 TPEZ 7

[ d
« v 4 @ 5 Nextcloud »
# 9190 TTER
SQUID1 - i—LiBHL
@ Nextcloud ._sync_de12azas6fb7.db

_sync_de12a2a56fb7.db-shm

@ OneDrive
_sync_de12a2S6fb7.db-wal

Erc [5 .owncloudsync.log

[= ESTV i)

s EQEE =
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7.2. S3 API TDJ 7 A JLEgx
SQUID (C S3 API ZFIA LTI 71 ILERmX 9 D575 LT, S3 Data Service DIRIBEZARL T
L\ET, S3 Data Service (&, SQUID EDT7A)LICH LT, UNIX BIRT 7 1)L77 Ot R & S3
API SDAT T U N7 ORZHE(ITOREZIEELUE T,

I: | ~
HPC/HPDAZO> I >/ 53 Data Service
° =W °
aJ—a> S3 API
S3 Data Service —
20 EFI>FRBE S3 APIFIR#H

TJ7AIWNFIotEX E e AT ST F PR
—Er—

Lustre File System

CNUSEKD, PTUT—2 321 ENS S3 API ZIFUM U, SQUID EEHEF —FBIET DN
BJREEIRDFET, T—FBIELIEAT T O NI 71)L) (& SQUID ATIEATD/ (X (ICREFSMN.
J0> hI> RRIBDHERIEN S CEE ) O ANEEETY,

/sqfs/s3/(UUID)/(/\Trw &)/ (AT &)

7.2.1. POCRAF—DREIT
S3 API ZFIRTBIeHICIE. POCRF—ERITIDIVNENGDFT, VITAF—DEEED
O> hI> RET s3dskey OIN> RICTITLWET,

POCAF—DFTE. LTOOANV REETUET.
$ s3dskey create --group=(JJL— %)
--group : IERFEBOFERECED DI I —TLEIBELET.

KRITICHINT D E. RDEDSREANERD, PIOCRAF—MRITSNET.

| accesskey | AKIATXTKXXXYYYZZZ000 |
| enabled | True |
| fspaths | None |
| fsuid | 60101:10 |
| secretkey | hagwyutos8TThj3S0v9ahPJMFS8TTK2dYFcVIQv7T |
| tag | GER&): (A—¥R): (FIL—TR) |
| uuid | ea60f00a60hufaweofapo12813nfawe9506e1216 |

accesskey : S3 APl 7Ot A (TR T D+ —

secretkey : 7Ot XF—(THD </ \RDJ— RIEEHR

tag » VOCRF—ZEID1-H&. JIL-T&=2805V1ER
uuid  F—D—BHEF. TV ML AT LAELTI ORI DRICEA
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% 2021 5 AFRT. 7OCRAF—0FRTHIRE. 1 I-F10)IL—THrehH. 1 KT,

7.2.2. POLRXF—0DiEF
T OTCRF—DIEIEE, s3dskey INX> ROBIT IV RTITWE T, BT RO—EIFUTF

DEDTY,
a2 R &tPA
s3dskey list VERBH 7 I AF—D—EFKR
s3dskey create T O RAF—DFFERR
s3dskey disable PO AF—DEME
s3dskey enable T ORAF—DBE
s3dskey reset >—0Lv h—0DFEAE
O > ROFME. OV RANILTZISRLEEV, OV RALVTSRICE MTFodv> R
ZEITUET,

$ s3dskey --help

7.2.3. )\ov FODER
S3APIZBL T, AT O NI 7MIL)Z7vIO—-R/F7>0O0- K33l /Uy bk
EMEINDATZ 10 SCOEBEMZ/ENR T DHENHDFT,
I\ w SOOERKIE. s3dsbucket ON > RICTITLWE T,
$ s3dsbucket create --key=(7727t2XF+—) --bucket=(/\T v %)
--key : BARIRITUROCRAF—DIEE
--bucket : fER 9D/ T v MRADIEE

X )Ty hald, TROaARICIE> TIEREL T ESLN.
47 b, 255 XFRHTHDZ &
RWAXF(A-Z). RNXF(a-z). HF(0-9). EVUAR) J\AT>(-). P>AH =TT )D
HHETERIHE
Iy hAEFIZ—0TH D, BEPMI—FCLo> THERBEHD/\TY hE EBE TSN

X )\Ow MERRIE. S3 API @ PUT BUCKET XYW RTHEOEETY, zl2L. JOV KNI RT
T7 IV EBRIEUIERBEN S3 API (CEEITE /2028, s3dsbucket O > RTOVERL
TR UET,
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7.2.4. )\rv MODIRIE
I\ w hODEE(E. s3dsbucket OY> ROY TV RTITWVWET, HTJOY> RO—E(FILTF

DBENDTY,
YR aBA
s3dsbucket list YERB I\ hD—EFR R
s3dsbucket create I\ SOFTARVERK
TJ7AIWNZAFTLADI7AILESIAPIDOAT T
s3dsbucket sync
O hZzBEHAT D

Iy S OHIBR

X\ RMAICAT 0 SHIEVMBEDHOTEE
OV ROFEE. IR RANLT 2SR, XY RAILTER(ICE UMTFoIvT R

ZRITUET,

$ s3dsbucket --help

s3dsbucket delete

7.2.5. AP1 7Ot X
ATZTONT7AIL)EEIEE. S3 APIL ([CHIGUTWSERREZ TUT—2 3 >h5iT\EY., U
T(&. S3 APLFIA®DZ& curl dONY> RSw /=T33 s3curl TOFIABBHITT, s3curl (CDLT
DIEFRIE. LLTFD URL ZZTSEIZEL,
https://github.com/EMCECS/s3curl

(1) ZOtERBBROES
R—LF« LT KRUBETFIC, .s3curl EWDST7AILEIERRLET,

~/.s3curl

%awsSecretAccessKeys = (
username => {
id => 'AKIA7TXTKXXXYYYZZZ000",
key => 'hagwyutos8TThj3SOv9ahPIJMF8TTK2dYFcVOQV7T),
3
)
push(@endpoints, 'squidgw.hpc.cmc.osaka-u.ac.jp')
username : I XERDIA U7 R, EEDZRIZISERHE
id » VO RF—
key D 2—=JLw h—
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https://github.com/EMCECS/s3curl

(2) AT > O bOERL
AT O MR 17.2.3)y bOFERL ] THER UIZ/ WUy RORRICZYTO—-RUET LUTOD
KORAY REFRITL. AT oM7Yy IO-RUET,
$ LANG=C
$ s3curl.pl --id username --put (O—AILT 7AILA) -- -s ¥
-v https://squidgw.hpc.cmc.osaka-u.ac.jp/(/\ow b2 /(AT =T b))

7y ITO—RUEATZT O MME SQUID JO> b RETE FED/INXTSEMNEIETT,
/sqfs/s3/(UUID)/(J\rw R&)/ (AT &)
% UUID (. [7.2.1 POTCRF—DFEIT] TRREND. 7OLCRF—(THOHIIFTYI,

7.2.6. )\srv hoOREHA

S3 Data Service Tl& BUATZT O NI 71V LT, UNIXBIRDT 7L o1 & S3
API SDATZ T O N7 I ANEIRET T,

S3 API ETCOATZx O RNEEB(T7AINT 14 LD NUDEFERRE)E. TJ7AILSATAEG
FIREEENTVWDESH. JOY FIY RENST7AILEBEHFRELILGE(E. ZEEASZ S3
Data Service NEHIFT 2HENBDFET,

% J\Tw hOEBACE, s3dsbucket N> RT/\Tw hEIERKRT DENHDFET,

- AR RSO SEMT BHE
s3dsbucket ¥ > RMD sync BT AY> REFBALET. JO> ML RETTFRRORICETT
dCET, )Ty hOEEANEIEET T .
$ s3dsbucket sync --key=(772tX+—) --bucket=(/\“rv h%)
--key . BRIRITUR OTCRAF—DIEE
--bucket : EHEAT /T v hEDIEE

- S3 API ' SEHIT B 5E

S3 Data Service DIEFERA YV W RT3 D, PUT BucketSync XYV w RAFIAEBIEE TS, s3curl @
mea. FEbDEKRDICEITUERT,
$ LANG=C

$ s3curl.pl --id username --put=emptyPayload -- -s ¥
-v https://squidgw.hpc.cmc.osaka-u.ac.jp/(/ v h4)?sync ¥
"-H x-ddn-bucket-sync-ops:WRITE,UPDATE,DELETE"
I RIRA> MRS, Ty R URL) + "?syn"] EIBTEL. HEICEU T, S3 Data Service
FDIEEEA W 4 (x-ddn-bucket-sync-ops) Z38E LE 9. 51#(C(&. WRITE/UPDATE/DELETE % #H

157  © NEC Corporation 2021 \Orchestrating a brighter world  [NJIEEQC




HNDETEEINETT . TENTNOABIEITFEDED T,
WRITE: J7 I AT LZAFv>2 U, ATZT O MMTHOWTULVRWI 7 )L
LTHLWAT 2O bEDID
UPDATE: /\Z'y NADAT T O hEXF > U BEESNTVBIHBEEATZ IO
DAIT—HZEHID
DELETE: /\Zw bADATZT U MEAFv > U IO IT7AILARDDSRVEE
(EATZT O hZHEIBRT D

AR RSANS DR, S3 API NS DOEBATILENY S IEENEVNSS (.
WRITE,UPDATE,DELETE OD38EICIRDE T,

7.3. OCTOPUS h*5mDJ 7 A JLER*
SQUID & OCTOPUS T I 7 AILZ AT LARBIDS AT AICIED TULET,
AIET(d OCTOPUS BHIAAL TWLWSAMIFIC, SQUIDSOCTOPUS fETD I 7 - JLEmXFIEZ 5
BALZE T,

SQUID & OCTOPUS T. BIUT7HI> heERUTWSIHEDT 7 A )LERXT57ATI . OCTOPUS
DI7AILEAFAlE. SQUID @TJO> hI> RY—)\NB7 ORI ENTIEETT,

TJ7AIZAT A SQUID £t TD I 71 ILIKX OCTOPUS 57 U1z R D5
anI7AILIKR

SQUID DRt /sqfs/ssd /sqfs/ssd

SQUID M7Rk— /s 5Ei5, /safs/home /sqfs/home

SQUID D¥isRmaE, /safs/work /sqafs/work

T7AI2AT A OCTOPUS ETDTI 71 JLJXX | SQUID 570t R 9 D5E
DI 74V

OCTOPUS 7k—/As58i8, | /octfs/home Joctfs/home

OCTOPUS D¥isRpE /octfs/work /octfs/work

XSQUID DFtE_J — RS OCTOPUS DI 7 AMILEZRFTACT OTCAFT BT LFTEFEADT.
7 A IERXICDHZFIALTES 0N,

UFE>T7AIDEIXITETY . FAEESZ [a61234] £ELTWLET,
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® OCTOPUS — SQUID (SQUID ZJO> hI> RETIEET DIHE)

OCTOPUS DR—ALAT«4 L O KJF®D abc T« LI KJDHBRDT 71)L sample.c %&.
SQUID MiR—AF « LT MU ICERX T DIFE

$ cp /octfs/home/a61234/abc/sample.c ~/

® SQUID — OCTOPUS (OCTOPUS 7O bI> RETHEEXTDHS)

SQUID DR—ALAFT«4 L O KRJUTFTD abc T4 LI MJUDHRDT 74)L sample.c %&.
OCTOPUS Dik— AT« LU KU (CERX T DimE

$ cp /sqfs/home/a61234/abc/sample.c ~/

7.4. CIFS TDJ 7 JVERiX
KIRKZDF v 2 )\ARY ND—=0THD [RIRAFHREEHREES A5 L] (ODINS)ZFEA=N
TWLWBFIAEERR(E SQUID DU TFDF + Lo hUICx U T CIFS 7OTEZAN AT,
® /sqgfs/ssd
® /sqgfs/work

® /sgfs/home

CIER® Windows RN SUTOREST LU NJIXXTLET o LD MNIICT7OTREEET
a_c

HEFT1 LU KUK FOCREDT 1 LI KV
¥¥squidcifs.hpc.cmc.osaka-u.ac.jp¥ssd /safs/ssd

¥¥squidcifs.hpc.cmc.osaka-u.ac.jp¥work | /sqgfs/work

¥¥squidcifs.hpc.cmc.osaka-u.ac.jp¥home | /sgfs/home

J1—H u6b398 (FilEJIL— : G15284) T work T« LU KU PR UIEETHIEITIC
~UFET,

T OXXTO—-Sh'5., ¥¥squidcifs.hpc.cmc.osaka-u.ac.jp¥work Tt X9 3 ERiRY 77
v IDFRRENET,
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Windows ¥1U71 X

FYRI-JEBIEROAD

RICHESRT BIHOEEHREATILTLIELY

squidcifs.hpc.cmc.osaka-u.ac.jp

| |

IKAD-F

[] mmttmetess

OK Frotll

SRRy 777w (2 SQUID FIAABRE L CERESNIZ1—H4&. /AXRD—REANT D E, work T
A LORNIICTFOERI D ENAIRETT .

ssd. work 7« L NUICT7OTERTD & RAICSEBENMET DTIL—TD7 1 LU NUKEK
RENFET,

s 29I TR

B

« v Ly #9RI-7 5 squidcifshpe.cmeosaka-uacje » work

G15284

B FA7hyT
¥ Fovo-F
EREE
Sl
I pc
- U3-L4(D)
- a-4(E)
- a-L(F)
- UI-L(G)

o ®vhI-7

1 BOES -

IN—=TF«4 LT NJCTIOCRTDE A—TFAT 1 LU KNINKRRESNET,
I—YERTALIRNICTIOEAL., T7AIERXRECTHERLSIEE,
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(2]
s squidcifshpe.cme.osaka-uacjp » work » G15284 »

v o | GimnEs
E=L0] -

# 9499 PIEA 2021/12/13 249 7405

s e 2021/12/13 %43 74 ) JHNA -

& Fvn-F

B Pk

= EvFr

& pc

- MU3-L (D)
- MUI-1 (E)
= M- (F)
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