\Orchestrating a brighter world N EC

Managemdéumibe OUCMEup-er -00-714

Thé&ni vemwndQstayk a
D3Center

Us er S manual

NE C

CompubDe ament




© NEC Corpor26ti on 20 \Orchestrating a brighter world NEC




RevisismhoHY
Ver|Dat e Item [Over vi e ApprofinspectCr e a't
1. 0 |2020a5/06| Al | Create New NEC NEC NEC

1. 2Add explanati

configuration

1. 4Addexpl anati on

configuration

1. Addexpl anati on
1.2

usage environment
1.4

3.1.3 Add mo d u |
1.5

execution exampl €
3.1.

3.3..4Add proceduos

2.0/2021/ ®53. 3. NEC NE C NE C

customi zing jupyt
4. 1.

4. 1. Bi.how to star
5. 2.

Parall el Debugger
6. 2..

5. 2FR2¥Es upper b
6. 2.

Vector job cl ass

6. 2. 2Add expl anabff

Gaussian

6. 2. Adexplanatio

Gnupl ot
3.1 3.1.3 PDel ed e de
5.1 usieng modul es. sh
3.3 3.3.1 3.3.72
3.3 Modi fy t he pr oc ¢
3.3 di rectoraydd ASitdo p

30 20217/ 06 Container NEC NEC NEC

4.1 4. 1.Addot her prog

|l anguage environr
42.414.2.4 4. 8. 6
4. 3. |Addhow to use th
4. 4. |each environment

© NEC Corpor2bti on

\Orchestrating a brighter world N ‘




4 . 5 4. 5Add Ho w to U
Compiler Collecti
4 .7 4. Rdd How to Use
6. 2.]6.2.5 modi fy s an
use GROMACS
5.1.|5.1.3 AdAd) of ba
request t o j ob
system
5.1.|5.1(4)(6Adddel et e
2021/ 06 j ob queue status NEC NEC NEC
6.1 6. Cl assify appliog
6.2 6. 2dd |1 SV Applicas
6.3 |6.3 Add OSS Appli
6. 4 6.4 National Proj
1.5.|/1.5. Enhanced e x
about containers
4. 4.|4. 4.6 ModipfryoceHdae
HDF5 | ifborrarGPU no
4. 6 4. 6Moditfhye f Il ow of
us agex. i mage wit
sandbox, i ma@e fn
4.7 4. Added how to wu
for GPU
2021/ 8/ NEC NEC NEC
4. 7.14.7.Added i broar
(Tensor Fl ow, Ker a
5.6 5. 6Added how to
container
6. 3.|6. 3A88ded how to u
6. 3.|6.3.Bdded how t
GROMACS
6.3.|6.3. 1Addedcdhow to
Quantum ESPRESSO
5.4.|5.4.3 ®. 3. 40
2021/ 9/5. 4. |Added venode oplNEC NEC NEC
6. 3. |executing mpirun

© NEC Corpor2bti on

20

\Orchestrating a brighter world N ‘




5.6.|5. 6.Hi xed a typ
procedure to run
host
6.1 6.1 Added 0 P HAt
application 1 st
6.3.(6.3.11 RHASHULDage
7.2 Revised due to r
operation
-Added s3dsbucket
-Added bucket g
synchronization
4. 6. |46.2Revised creat ¢
7. 202 114/23 sandbox procedur g NEC NE C N EC
add 4Del et e sandf
1.1
1. 3.
8. 2021/ 131. 3. |ONI ON Expansion HKENEC NE C N E
7.4
8. 1.
5 5 I ft he el apsies t
speciifrn etdhe | osbtig
to 1 hour
5.3.]/5.8. Added a M
specification me
number of process
9. 2 02 25/108 NEC NEC NEC
5.5.|5.5Describes how
CPU and GPU for e
8.2.18.2.1 8Re&pl2ac e me
8.2.|home screen i mag¢
8.2.|8.2.A”ded Nodeoperah
st atWed
3.2.|Changtelde URL to |
DCV Client
10.(2024/19 NEC NEC NEC
3.3.|Added How to U
container withotRn

© NEC Corpor2bti on

20

\Orchestrating a brighter world N ‘




kernel

5. 3. |Adddexampl \eTuwrper o f
6. 2. 2Fi xed typos in sa
6. 3 ModiHoyw t oP&dsavi e
1.2 Updates to the -Q
1.4 pur pose CPU

environmentc¢omEt tg
environment, GPGI
110({2023/ 14 environment NEC NE C NE C
frontend, and HPI

3.3.|Added How to

3.3.|Container | mage

Changed A Ar mFor get g
LinaroForge

6. 3.Del etkdw to
Anaconda

6. 3. Added how t
6. 3. miniforge
12./2025/ 4/ NEC NEC NEC
4. 2 4. Rdded instructi
4. 3 use I nteloneAPIl 7
ALL 4. Bdded instructi
use IMP1 e210 4
ALICorrected the

ver sion

Changea® actltress U
13./2026/038. 1. NEC NEC NEC
cloudian

Added Core file o
14./12026/ 045. 1. NEC NEC NEC
NQSV

© NEC Corpor2tion 20 \Orchestrating a brighter world NEC




SuUummar y

1. System OV.el M@ MW s e a e e e .2
1. 10verall Sys.t.em. Vi .8W. e e, 2
1.2Thress types of Comput.i.on.g...Env.i r anme.n.t.s. 3

1. 2. Gene-palr pose CPU e.nv.i.r.onment ... 3
1.2.Yector computi ng..e.nv.i.r.onment. ... . 4
1.2. 68PGPU computing .env.i.r.onment ... .. 6
1.3Three types of .St.or.a.ge..Ar €.aS. . e 7
1. 3. Ee Al U .S iiis s e .7
1. 3. Yarious Data Acc.ess.Met.hodsS. . ... 7
1. 4Three typesndfl nNRMEML . ..ccccccciiiii i e 8
1. 4. Ee Al UL .S iiiiis e s e a s e e e e e e e e e e e eeennnnnn .. 8
1. 4. BPC F el it i e 8
1. 4. HPDA F-BOOLoiis s e 9
1.51.5. System usag.e..enyi...anment........ieeee e 10
1. 5. L0gi N MeLl.nO. o e e 10
1. 5. Program devel.opment. . i e 11
1. 5. Brogram ex.eC. Ul .0 . s e 12
1. 5. s e COoNtddadlBila s s e 12
2.1 nstructionand olba.drit.m Nt cc. s e 15
2. 1Login Wit h  SSH. . s 15
2.1. Lnstall atbohoof ARt henti cadt..on.. Ap.p.l i c.a.t.ilodn
2. 1. Bir st LogdeDa s e 16
2.1.8econd and subsequent..Logi ns. ... .20
2.1. Recovery inst rfuaccttioorn AUt hTewot i cati on...b.e.c2fe una
2.2How to |l ogi-BSWL.L.h. . .GS.l..... s 22
2. 3Fi 1 € Trans. @ . s e .26
2.3.Eile Transf-bas®d ORI KLi n.ux.,...Mac.QOS) ..... 26
2.3.EBile Transfer .0n.W.n.dows ®.. s v 29

3. Froahnd EnNVi rnonment . e e 32

3.1Common | NSt .LUCLU.OMNS. .. i e 32
3.1. How to Use the..Eil.e...Sy.s.t eMa . 32
3.1. Bow to check us.a.ge..s.t.al US. e e 33

© NEC Corpor2tion 20 \Orchestrating a brighter world NEC




3. 1. Bnvironment..Seltl..nNg.S . s 35

3.2How to use th-enHRC..Fr.on.tl.. 39
3.2. Preparati on. .. flolr . US.B s e 39
3.2.2reating a virtual sessi an..of..t.he. NI.CE 4DCV s e
3.2.8tarting the NILCE.DCV..Cl i ent. ... . 40
3.3How to use theem®RDA.Fr.ont. e 42
3.3. Preparation..f.or..US.e . i, 42
3.3.3tart Jupyter..Cont.al.nNer . e 42
3.3.8B8ccess to Jupy.tl.er..Cant.ai Nerl . . 43
3.3.€Qustomize Jupyt.er..Cont.ainer . ... . 47
3.3.5to0p Jupyter..Cont.ail.ner . . 51
3.3.08sing jupyter container wit.h...nst.al.lled.5J2ul i a
4. Program Devel.opment. ... s s 53
4. 1COoMMO N Mal.l Bl .St i e 53
4. 1. WUse of Compi.l.er. . .. .MBIl s 53
4. 1. Pse of The..Li.br.ar.y.. e e, 56
4. 1. Bow to use Devel opment..Support ..To.o.l.... 56
4. 2compiling a progpampfoecr GPter@intrelnmema API /I nte
S 70 A T o ) 59
4. 2. %eri al EX.C.LUL0. 0. i 59
4. 2. Zhread Paral l.el..EXeCUl i 0N s 59
4. 2. BPI Parall el ,EX.e.Cllli.ON e e, 60
4. 2. Bow to Use .Li.br.ar.i.es i e 60

4. 3compiling a progpampfocre @PUerdiVnt ehment API (Fro

Lo T 0 T V= T o = ) S 6 4
4. 3. %eri al EX.CLL0. 0. i 6 4
4. 3. Zhread Paral l.el..EXeCUl i 0N s 6 4
4. 3. BIPI Parall el...,Ex.e.cCll.i.on i e, 65
4. 3. Bow to Use .Li.br.ar.i.es i e, 65
4. 4compiling a program for Vect.or..computing.68rvirol
4. 4. %eri al EX.0.C.LLL.OM..... i e 68
4. 4. ZThread Paral l.el..EXecCUl i 0N 70
4. 4. Bow to Compile When Perfor ming..MRIL..Raranod el E>
4. 4. Bow to Use .Li.br.ar.i.es i e 71

4. 5compiling a program for GPGP.U..c.omp.ut.i.ng..emdvi r oni

© NEC Corpor2tion 20 \Orchestrating a brighter world NEC




4. 5. %eri al EX.C.LULL.0M... i e 74
4. 5. Zhread Paral l.el..EXeCUl i 0N 7 4
4. 5. BIPI Parall el Ex.e.Clll.i.on i e, 75
4. 5. €ompil e For..CUDA ... e v, 75
4. 5.0ptions for..QpenACC. e e 76
4. 5. Bow to Use .Li.br.ari.es e, 76
4. 6How to Use GNU Comp..l.e.r...Col.l ec.t.i.on........ 79
4. 6. %eri al EXe@. U0 s e 79
4. 6. ZThread Paral l.el..EXeCUl i 0N s 79
4. THow t o Use COnt.al.l.BUL.S e rreeeeeeeeens 81
4. 7. Preparation of c.ont.ai.netrl. i mag. ... .81
4. 7. 2ustomize and Build..Cont.ai.ner Il.mage.s... 83
4. BHow t o Use. .. .Ryt.hon.. e i, 88
4. 8. WUse in inter.acl.i.Vv.e..made . .iee e 8 8
4. 8. Execute Program..and..SCr.i ptla 89
4. 8. Bdd Pyt hon. . ModuUl. ... @ e e, 90
4. 8. 8sing python..modul.es. . e 91
5. Program Execut..on..Met.hod ... 96
5. 1C0o0MMON | .18 IS it e arrrraa e e e e e 96
5.1. Explanation of Job Manag.ement Sy.st.em.. 96
5.1.Pnteractive Job Sub.mi.s.s...an. Me.t.hod...... 96
5.1.30b Submissi.on..Met.hod . 97
5.1.40b Management Syst.em..CommandsS............ 100
5.1.80re File Output Se.t.t..ngs..in. . NQSVM..... 102
5. 230D Clid.S. S i e ..103
5.2.310b Class fRPur lGesner@RPU En.w.i.r.nment ... 103
5.2.20b Class For Vector Comp.ut.i.ng..Env.i.r.onmeéat
5.2.30b Class for GPGPU Comp.ut.i.ng..Envi.r.onmé0ohs
5. 3Gene-Palr pose CPU Enw.er.onment . 106
5.3. How to Use Seri.al..Executi ol ... ..1086
5.3.RBow to Use Thread PRadr.al.l.el... Ex e.c.u.t.i..o.n.. 106
5.3.Bow to Use MPL..EXecCLl.i.oNn .. 107
5.3. Hlow to Use MPI + Thread...RPar.al.l.el Execuld08n
5. 3.BdVvanced . LS. .a.g L s e 1009
5.4Vector Computing..Env.i.c.onment..........ooovvieeeee oo 112

Viii ©NEC Corpor26tion 20 \Orchestrating a brighter world NEC




5.4. How to Use Seri.al..Executi on. ... w112
5.4.RMow to Use Thread PRar.al.l.el... E x e.c.u.t.i..o.n.. 112
5.4.Bow to Use MPL..EXecCLt.i.ON . e, 113
5.4. Bow to Use MPI + Thread...Rar.al.l.el Ex.ecullén
5. 5GPGPU Computing .Enui.r.onment ... .115
5.5. How to Use Seri.al..Executi an. ... .115
5.5. Bow to Use Thread..Rar.al.l.el.i zat.i.on..... 116
5.5.Bow to Use MPIL..EX.eecCLt.i.ON . e, 117
5.5. Hlow to Use MPI + Thread...Raur.al.l.el Ex.ecull8n
5. 5. Bdvanced . . LS. a.0.Co i e v 119
5. B CONT @il e e 123
5.6.0Overview of cont a.i.netr..ex.ecut.i.on....... 123
5.6.RBow to run cont ai nedt...o0n..CRU no.des..... 125
5.6.Bow to run contai nedt..on..GRPRU nodes..... 125
6. APPIl T Calal NS i s e———————— 1111 127
6. LAppl i cat.d.on. . . Li.S.La.. s e, 127
6. 2How to Use | SV..Ap.pl..c.at. OnNS.iiiiiies e, 128
6. 2. AV S/ EX Pl S Suiiiiiiiiiies ettt eeereeeeaaa e 128
6. 2. BAUS S.he@ulliiiiiiiiiiiiiiiis e e 129
B . 2 . B DL e e e 129
6. 3How to Use OSS .Ap.p.l.i.c.atl.l onsS s . 130
6. 3. ADI| QS it e eeee e .130
6. 3. BAME S S it s e 130
B . 3. BN UPL Ot s e ——— 131
6. 3. BROMAG CS. it et eeee e 131
6. 3. bmageMa.gi.CKa i i 133
6. 3. BAMMP S i e 133
6. 3. W Ni flOg B e e 134
B . 3. BCt A i s e .136
6. 3. OPpenFOAM s i e 137
6. 3. Q0antum ESPRESSO. . i e 138
6. 3. PHASE/ D it et rrirees eee e 138
6. 3. PAIL @ VB Wittt it e e e 139
6. 3. RBIL 1i0.llciiiiiiiis e e .139
6. 3. Wl St s e e 140

© NEC Corpor2tion 20 \Orchestrating a brighter world NEC




6. 4How to Use National RPr.oj.ect...,Appl..cat.i.onsl40

6. 4. ABIl NMHBF i ettt e 140
6 . 4 . BlD s e e aaees 142
6. 4. BIODY L A S i e e 142
6. 4. BT CRN @M et ees e 143
6. 4. BP N MYt s e 145
6. 4. BAL MON it s e 145
6. 4. BMA S H s e e 146
7. Advanced File Tr.ansf.er..Met hod. ... ... 147
7.1Fil e Transfer wi..h. Webh..Brows.eurl. ... .. 147
A R (o Yo 00 + ORI 147
7. 1. Basi C MS.B.0.8 it e s 148
7.1.8haring Folder.s..,and...Fil €S 156
7.1. Addition Of Ext.er.nal..Stor age. ... ..160
7.1. Bow To Use Wit.h...The. . ,App s e, 162
7.2File Transfer..wi.t.h..S3. APl i 168
7. 2. Generate ACLCLS.S..KEY.. @ i e, 169
7.2.RAccess Key .0per.atl.i.on s 169
7.2.8reate BuU.CKEl. .oiii 170
7.2.Bucket Op.er.al. Q... e 170
7.2. BPI A L B8 S it e e 171
7.2.6ynchroni ze..Buc.k.etl. . i . 172
7.3File Transfer f.r.oam. . OCT.OPUS . e 173
7.4Fil e Transf erd..wi.t.h..Cl FS.n e, 174
8. Ot her SerVduC.B.Sa s e 176
8. LAr chi ve Sl.0l.2.0.8 i i i 176
8.1. How to Use .Cl.oudi.an. . e, 176
8. 2Port al System for st.at.i.s.t..cal i.nf.or.mat.i oh85
8. 2. How to |l og in .por.t.al..systemM. e ...185
8.2.2omputer Usage..St.atus..Web ... ..191
8.2.Bode operation..s.t.at.us..Web....iiiccceiee. o 197

© NEC Corpor2tion 20 \Orchestrating a brighter world NEC




© NEC Corpor26ti on 20 \Orchestrating a brighter world NEC




1. SystemeOvi ew
1.1. Overall Syetwem V

"SQUI Bupercomput@uest oudteol vietder di scDpl asargnce)” i
supercomputer system thpurposei €EPVWe atbadm@emedead, GPU
and l|l-aapadiittyey Seravred shas a total theoretical59%lomput

PFLOPS.

4

=7 5 =

e NEC LX 112Rj-2 x10 NECh TR
CLOUD - = - | lak — -
"NEC UNIVERGE X315 (e 0 |
SEEl -10Gbps VPN °< = NVIDIA Quadie I D0 EEY—) (& NEC ExpS800/
----- 2 ~ R a . 120Rh-1Mx4
/.Q@ e JO0YbIZFY—)W iStorage MizexT
) i — Aay—)K
SINETS NEC QX-S6648XP-6Q =
(siners ; 3 = e ——p
10Gbps Ethernet — T
_____ Cloudian HyperStore Thunder 3040S L NEC QX-S6648XP-6Q x2
S 2T O EEZ Ry RIS HSA-1610 x10 -N1SSL CFW x2 NEC QX-S5348GT-4X1C x13
BRSO AT -840TB Object St = R =
p— /L ject Storage = gemimi= EHFrY bJ—2
~i Mellanox QM8700 x88
NEC LX 112Ri-2 x2
OCTOPUS T
— e (g
=
< \ PP <a | -InfiniBand HDR NW
TER)) mEow i
WSS S M’i Dragonfly+ & Fat Tree Hybrid

EEiERiE

DDN ES400NVXx5,DDN SFA200NVX x1,
DDN ES7990X x10, DDN 1U Server x13
-Total: 1.2PB(SSD),20.0PB(HDD)
-Disk:15.36TB 1 DWPD NVMex100(SSD OST)

16TB 7.2Krpm NL-SAS HDD x1700(HDD OST) TAARAARARRA m
1.92 TB NVMe SSD x15(MDT) 2 hhhhhhhhh F ——
~FileSystem : DDN EXAScaler NEC LX 103Bi-8  NEC LX 106Ri-4G / NEC SX-Aurora.TSUBASA
=l S = =
I7ANT=N x1,520 x42 / 4B401"8X36"
~ - -
-Total: 8.871PFlops -Total: 6.786PFlops -Tot%lzfﬁTQZZRFlops
4 - \ypeR20A,Vector Engine x8
- REIntel Xeon CPU(Icelake) x2 _  adBintel Xeon CPU(Icelake) x2 3.’0_7@5@3%!53 TB/s, 48Gi8 Mem
- 256GiB Mem, Disk: 240GB SSDX1 _ ¢15in am Disk: 240GB SSDxi - AMD ERYGIZ02PI
- InfiniBand HDR x1 _ InfiniBand HDR100 x4 . ir]lrIZnSig;E:]rﬁrShiGZOGB SSD)x1

HEOUSRS cPus—RE GPU/—KRE  ARIBMLJg

Total comput|{16 983PFLOPS

perfor mance

Node configuGene-spal pose CP|Intel® Xeon® Platinum 8368

cluster (2. 4GHz/38core) x2
152Modke8. 8 PFI| o

Vector chaudd er Type20A Vector Engi

36nodke0. 922PFI o (3. TFIl gds 53TB/ s)

AMD EPYC™ 7402P
(2.8GHz/24core) x1

GPU notie@ster Intel ® Xeon® Platinum 8368
42n0deb6.97PFI ops| (2.4 GHz/38core) x2
NVI DI A GRQO9. 7TFI| op s

I nterconnect|l nfiniHDRh@0 Gbps)
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File server |DDN EXAS¢ &IS®&rarea 1.2 PB [/ HDD ar ¢

12. Thress types of Computiong Environments

SQUI D has three types of computing environment,

enviroment are as bel ow.

Comput at Gene-pal pos Vectcoormputinn GRERPWomput.i
environn CPWnvironnm environmen environmer
Genepakpos For high me
For bhsipgehe d
computati bandwi dt h /
Us e calcul ation
For I|-aca@gleeg calcul ati on
accelerat
parall el e vector eng
Number
1,520des 288 VE 42nodes
nodes
I ntel ® XeqType 20A Vect I ntel ® Xeo
Ar it hme Pl at i8ueB (3.07 TFIl ops Pl ati num 8
(2. 4GHz/ 28( X 8 (2. 4GHz/ 28C
Accel er i - - NVI DI A A1O0
Me mor y
256 Gi B 48Gi B (HBM 512Gi B
capacit
I ntercon
Il nf i niHBD&RN & I nfiniHDRN & 2 | nf i niHBD&RMAWD O
net wor K

121. Generpalr posee@RUr onment

The gepemrplose CRU usdekesi sts of i, 5RO0Obhadessystem c:

"NEC LX-8"03Hjhassibd adre slyagd®modes4 ahdssis are insta

the rack.
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i

.

JRACPUTEIRIE /
1,520/ — K ( 20Rack )
I LX B2000OE Enclosure
80> v —=> T =
19/ — e —2 CPUJ— K
InfiniBand HDR SW, 10GbE SW ol i ol b
LX 103Bj-8
CPU 2.4GHz/38core x2

kConfigur atGemrerpadr pose CRU Nod

I t em Cohi gur ati on

Number of nodes 1, 52@des

Processo|lntel ® Xdan® num 8368 c(o2).e4 X

Me mor y
Node 256 GiB (16-GkBODBR4 MM x16
configur

configu
hard dis|240GB SATA SSD «x1

interfac|lnfiniHDODRnNH257I0BEX2 BM&E 1

kSoftware configuration

I t em Configuration

os Rocky Linux 8.6 (64bit)

Compil er I ntRadral l el Studio

MP | I ntel MPI

As a software environment, I ntehl Paoptliel z&8&dugi o,

FORTRAN devel ogmentl ndweilt @ r oc es sTohres ,| nctaenl bMP lu siendc. | u c
I nt el Par ail 4 et hStaudamdard MPI .

122. Vectoaomputing environment

The vectard usdomrsi sts oAuf IEEL BISUBASS'A BHD IVE (vector
engi "eN)JEEC-AAuX ora TSUBASSA lB¥E1lon WHB60f64 serWeatormand
Node Growmpiost 86 VH.
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e

NI RV — Rt e L1
36VH ( 2Rack )
VH(ARD BILIRA )
8VE + x86_64 O—/\ VE(RT RIS DY)
( 288 VE ) 10core / VE
SEATED (MP) A5 TFHI A (2,880core)
HEAEY((RL Y R)ilAITHIA
k SpecificatViElfestfoor Bngi ne
I t em Description
Total number of VEHE288&E(8VE per VH)
VE Mo del name|Type 20A
configu/Computatio
performanc|307 GFllo@ar e
(doubl e pr
me mor y 48Gi B HBM2
kConfiguratVHWscfor )Host
I tem Comfiguration
Total numHer of V |36VH
VH Processor AMD EPYC 7402P Processor (2
configu Memory _
128 Gi B
configurat
interface | nfBamid HDR x2, -TYD0BBMEx1
kSoftware configuration
I 't em Configuration
OsS Rocky Linux 8.6 (64bit) + 0\
Compil er NEC SDK for Vector Engine
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MP I NEC MPI

As a software environment, NEBG kK lufsceids. Vacidew eEong
suiffer C / ORFTRAPNr oFfgnsa t hat can be executed on the
NEC MPI is the standard MPI , which enabl es MPI com

on the vector engine.

1.23. GPGPU computing environment

The GPUcHadlkdaess 42 nodes of -4G'EC ILtX HaO®H &j o Xeon®

Pl atinum 8368" as the CPU and eight " NVIDIA A100"
eight GPUs are connected through NVSwitch on the D

FTTTTTTITT 3x UPI
5 cPu E { cpu

\ AIOM PCle x16

Disk PCH

PCle x16

1x 1x 1x 1x
HOR100 PCle PCle HDR100] {HDRI0O PCle PCle HDR100

Switch Switch Switch Switch

GPUJ — R O

42/_ I< ( 7RaCk ) 1 . —N;/Lir;k &

NVLink
NVSwitch
Delta Baseboard

GPU/—R
CPU 2.4GHz/38core x2
GPU 9.7TFlops x8 + NVSwitch

kConfiguratGPdnofler

I t em Cofhi gurati on

Number of nodes |42 odes

Server Processof|llntel ® Xdan®num 8368(2. 4 GH

configu/ Memory

512 Gi B (32G2BRPO®®4 MM X 16
configur

hard dis|240GB SATA SSD x1

interfac(l nfiniBand HDR10O0O-Tx#%]1l, XBLMCB
GPGPU NVI DAAOO ( S¥M4)
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kSoftware configuration

I t em Configuration

oS Rocky Linux 8.6 (64bit)
Compil er NVI DI A HPC SDK

MP I Op eMP I

Ashé software eNVI DbAmeEIRCarsDiKe used a®ofaCcdmEi l+er
FFORTRANogr,amgdi ntl udes @QUWbDAh i s a program deoel GPGE
I n addition, OpenMPI , which has a high affinity wi
MP I

13. Thr etey pesStodfr age ahA
131 Features

Three types of storage are available on SQUI.D. The
Stor a(

SSD stora HDD storage Archive st
area

Depends on
High speed an Flexible arc
Fl ash envir
Feat ur capacity with replic
Ul t-hiagshpeed
Data storagel encryption ¢

area
home : 10Gi
capaci Additional wor k : RATdBt+ I ndividual a
purchase
DDN ExaScé¢ DDNExaScal er Cl oudi an
Frle s (Lustre) (Lustre) Hyper Stor
Tot al
_ 1.2 PB 20PB 120T0B( Bare m
capaci

960GB SHSE8Dé@at i

Di sk d| 15.36TB NVN 16TB 7, 2008439
10TB SAS

Cl oudHyapner St
Appl i a6ad% 0

har dwal DDN ES400 N\ DDN ES7990X

* SSD and HDDans thoerchugski rcectly fromenhtmeroompotiong
132. Various Datae®tAbocédss M
SQUIDr ovivdaersi ous data accessdamet hbids apiopo n ¢ Mdret

reference destinations for each access met hod are

how to ac| prot og Us e Ref erence
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Hi gh speed Fast and par al 3. 1HAwo Ushee
Lustr
access the system Fi lyestSem
Data transfer n
CLI acce| SCP/ SF 2.Bile Tran
outside of the
How to transf er
7. Eil e Trwandh
Browser aj HTTPS|out side of the
WebrBwser
web browser
Data transfer i
7.RBil e Trwandh
S3 acces S3 external appl i
S3 API
API
How t o exchange
| nt-2ystem 7.Bil e Trfanosn
NFS peripheral s\
access OCTOPUS
(OCTOPUS)
7.4 FilewlTnd
Cl Fa&Sccess ClFS Data | inka@Rl NS
ClI FS
14 Threae pesFromdndcdodes
141. Features
Thregpedrotbndodas e avainsS®bl ®. The f eabealrew ar
environm HPC f-eodt HPDA f-emat Secur e -efnrdo
Environment
Dedicat ednd
applicati|Notebook env
nodwi t h vir
devel opmer for HPDA
feat ur e g machi.nes
Viabuizati Batch job s

proces,diangh

submi ssi on

functi on

Batch job s

functi on

number of

4 nodes

4 nodes

vriabbyl ei ndi

applicati

applicat

NI CE DCV Sg

Jupyter

Remar ks

NVI DI A Qua

512 Gmm@&mor y

Il ndi vi dual

e

RTX600 x1 (Twice @as
142. HPC Fremd
The HPC-efndonttonsi sts of f ouz" "mMNdede sL.XI hltle2liRa sjXé on ®
Pl atinum” as a CPU, and can use graphic acceleratc
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visualization applications, etc.

kHPCFr ont end

It em Cofhi gurati on

Number of nodes |4 nodes

Server Processo|lntel ® Xdan®num 8368(2.4 GH

configu/Memory

256 Gi B (16-0B3DBR4 MM x16 )
configur |

hard di s|968BB SSD x

interfac|lnfiniBand HDR x1
10GBABEX2000BAISX1PMI 2.0 x1

GPU NVI DI A Quadro RTX6000 x1

kSoftware configuration

I t em Configuration
OSs RHEL 8.6 (64bit)
Job Management NEC NQSV

Remote visualizatfNI CE DCV Server

As a software environment, the NEGQGamNQH¥memnh . .destues
You can also use NICE DCV Server, whichesaHtl mmwss gyroaue
on the HRGdAf modt perform visualization pseceebsi ng u
Refer'5Rroogr amc EtMedrh'ofdor the jobpswtdieamidl®iBow

tous eeheHP G&r o renh d for how to use the remote visualizat

141. HPDA Fremd

The HPDAehdonbtnsists of fo2t HAONEEs h HII1INt2R @ Xeon®
Pl atinum 8368" processors, and will become various

a user customi zable NoteBook environment
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k HPDAFTr o+etnd

It em Cofmi gurati on

Number of nodes 4nodes

Server Processollntel ® Xdan® nuif .8436&@BHez 6 B8 X

configu/Memory

51%iB (16Gi-B9DP®DRRDI MM x16
configur

hard disll1TB SAS HDD x2

interfacd¢lnfiniBand HDR x1
10GBABTEXA2000BAISEX1PMI 2.0 x1

kSoftware configuration

It em Configuration
0Ss RHEL 8.6 (64bit)
Job Management NEC NQSV

Not ebook Jupyter Notebook

As for the software environment, the NEC NQSV en
managemnt .sYWosut eanan al so MNMeeehwpk,t ewhich provides |
program devel opment and execution environment on a
ReferrS5Rroogr amc HEtMedrmofdor the jobpswtdieadmidlnBow

tous eheHPDAKr o-antd f or how t ;mousdd.ototke

15 1. 5. System usage environment

151 Logimet hod

This systemf acseat hewnti cati on when | ogging in to ss
securBietfylroeggi ng in, yparmeeé¢det appr efeqqauthatclde fitoirc &t i «
and pmestall it on your device.

For détaillogoafn pr ocedu2lens trred cetrifrdbreetn'd o g'i.n
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152. Program devel opment
In this system, you can use compilers and slibrai
including C / Clanglua@RTRAN can albsuoi luts ea pvpalriicoautsi c
Environment mMoadgéeshe environment variable settin
of these software. By using the module command, i

variables required for using the application in a |

This system provides a base environment that sur
settings required for each calculation environment
you can easily arrange the environment variabl e sei

The base environment prepared by this system is a

Type Modul e Na Contents
Compiler Recommended environment
BaseCRW2]1
MPI1 + devel opment {fparr pperee Calld) n ¢
Library Recommended environment

BaseVRO 2]
devel opment for vector nod

Recommended environment
BaseGRW?2]
devel opment for GPU nodes

BaseG@QQR@®2]Devel opment environment wh

Base/P2Z021|Program devel opment enviro

Language BaseRy202|Program devel opment Rerdwinrgq
environme BaséRO21|Program devel opment JANMAI r o
modul e BaselJRDR&a Program devel opment enviro
Applicati BaseApp/ 2Base environment for | SV a
The recommended devel opmentl T2dmweissonmgmés odf " Com
Environmesntasl so maintained in the base environment.
environment, you canttavelhop poogramstabharfdoar @eo mp

For details on how to use the &nviIEmenhmentmds®nhgisng:
anddiProgramebDopthent
0 Environmedulodsf i cai l

http:// modules. sourceforge. net/
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http://modules.sourceforge.net/

153. Program execution

When executing the program, the calculation envir

A job management system is provided to control the
that program execution does not interfere with eac!
I n this system, the job management system " NEC
conversational use of computationan (ewslmirtceas .| RRle)
t he femant o the job management system. For submitted
job requests, the amount of required resources, t h
into consideration and judged by the job marnaige men

determined.
SQUI D uses this batch processing method because i

a | arge number of wusers.

UOTZ ERITTS .
SaJH—)ERE za7Yy—n
. ' =
SaT2oUT ke ’ JobManipulator \ % UOTR 0
DT ELTRA == IBEPEF]

For details on how to use the |j ®GPrmgnagemeMed mdoyds t e m

154. Use container

I n this system, it is possible Youueapaodt ahrecenta
i mage published on the Internet or in the system t
execute it as a job.

12 © NEC Corpor2tion 20 \Orchestrating a brighter world NEC




Singularity Docker
Library Hub
< - SaTEEMER
‘\ 1 P
RS \ 0 A2HSHF 1 TF.
T € ST
‘\ ” '
N H 2 S R
~ | v F ™ ,
\\‘ |‘ ‘,” ’ < JQwFF+a—C
N 1 . s
N \ e s
~ ] . d
= s A
— =4 S L
— _— u' @ TaJER - EfT
oOovT oot Mh .
SAFLAHAE (D1 A—2HEUS @AY~ Z(bYild) = - - _ - CPU/~RI MIL/GPUJ —
Singularity Tteell
k\ )J
1,520& 42+36&

By omgithe configur eads sao fctowaraei nseet, t here are effect

time and effort of preparation, i mproving the repro
able to use it without complicated prior knowledge.
For details on how to us#¢.Hohwe dsdcmotnaian'enre F erre faenr etxoa m

of job execution using ab5.d@mttalimer, also refer to "

The outline of each procedure is described bel ow.
(1) Get container i mage
Singularity containers typically use image fil es
downl oaded from the Internet or publ i s hyeadurosneltfhe

be transferred The hiphtedrs7Pslepmr ati on of ¢todeéesacniebes
the following steps.

i Transdem d& [ ocal worksyatemn into this

0O Get thgee ifmaom the SQUI D | ocal registry

0 Get an image from Docker Hub

0 Appendiet i mage from NVIDIA GPU CLOUD (NGC)

The container published by each community does
but it is wuseful for preparing the execution envi
using various communities is explained in this di

(2) Cust omi ze dhwitlad)ner

Corpor26ti on 20 \Orchestrating a brighter world NEC




Customi ze the i mage f il eyocaus wiaenetd e do tdoo .s ulihte wplraotc ¢

the changes in the image file #s7Cuasltioendinzéeui I d. I
Cont ailma&gés Describes the following steps as a cus
performed in the system.

U How to customize via sandbox

U How to describe the customization contents in

The method of customizbegcushomandboki kahal hprm
but there are cases where thegowsebalitét mrmecstt rprcitwidl
I f possi bl e, it i s more unconstrained to customi

root privileges and transfer the image files int

(3 Job Request |/ Execution

Program execution in the system is basically ex
management sby Btoemm.a"i"nkkeascri bes the procedure for

a container.

For mor e i nformation about Singul arity, pl ease

documentation is available on the I nternet.

0 Singuloafrfiitcyai |

https://sylabs.io/singularity/

0 Singul3ar@ster Gui de
https://sylabs.iodwiudeael/les/ 3. 7/ user
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https://sylabs.io/singularity/
https://sylabs.io/guides/3.7/user-guide/

2. Il nstructiFmoudhdrogi n
21. LogmVit h SSH

I n order to access SQUID, it is necessary-Stco nedces
to which-szall®rgemputer system is connected. This s

an HPDA front end for access to SQUI D.

The connection information required for l ogin ar
destination are as foll ows.

N o Server Host Name

1 H P Grontend sqguidhpc. hpc-ucmc..gpaka

2 H P Dffontend sqgui dhpda. hpcucamc. ppaka

Access the above host name wusing the following coni

Connection met ho SSH

Aut hentication m2-factor Aut henticati on

OS Japanese codelja_JPS8UTF

211. I nstal lodat-RaotAwurt henti cpfiicmat Aon
I n order t o SSH 1l ogin t o t he front endf asd wer s,
aut hent iwoaitlidoe Dewdédad the authentification appl

your dedesktop PCphlone maetc)

Avai ltawd actaat henticatiosn application
oS applicat remar ks
Androi dGoogl e Google Play Store

Aut henti c d

i OS Googl e Appl e App Store

Aut henti c d

Wi ndo®ws Wi nAut h https://winauth.github.io/w

mac OS Step Two Appl e ®AppesS

The foll owing procedure uses Google Authenticator f
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212. Fi r otgi ln

Accewist h tS6Ht heehdoenhvironment using SSH commands

4 First SSH access

0 Logifrnom UNdh&Xsed OS (Linux, MacOS)
Use the ssh command.

Exampl ei)n Ltogg t he -ethPdC efnrvoinrton ment ( squi duhpacc.. ljpod..c mc

$sshlYser Nasmei dhpac. cmc-uoaakpp
The aut henticity of host -u.sagcuijdphp€¢l1B8BPclckmb. ¥¥ a
established.
RSA key fingerprint is 32:fd:73:4e: 7f:aa:5bd| 3c: 2
Are you sure you want to conyesue connecting (ye

(There is an inquiry only at the
(User N@meui dthpae . cmc-uoaakpp' s Passwor d:

Enter the same password as the¢ user| mana

(-lUser Na®speci fy when the | ogin user name ifs dif

the | ocal machi ne

U LogifrnonMi cr o8 oMi n d cWw
Access with SSH from a terminal software.
Example) Instructions for SSH access using “Tera 7
Start Tera TemreikRrfa amrd m: New dcdoanmoegct i on
Select TCP [/ | P.
Enter the host name (here,-usgaoidppci hpthembosta:
Select SSH as the service.

Click OK
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Tera Term: FLLVES

® TCR/IP R ART): | ]
FTEAF0) 9

T2 O Telnet TCPA —F#(P):

® 55H SsH V=T ssHe -

O F i

IR/ S—273 (M) | AT v
2FILE)

Feel | AL

Enter the user name on the SSH authentication sc

" as the authentication method.

SSHEZAL — X
E45 5 10.178.238 59
2 —H RN w0 -

MATD—FFEATU _EI SR BT S0M)
ClT—% T 200)
SPEEEATN
O FLA 0 D — S
() RSA/DSA/ECDSA/EDIEE | 9BFES
FoETHRK):
rhozteS5H 17 {EFS

+‘;‘Lﬁ’t‘|-
OIS S el i 0= T o 1 g A
) Pageant#{ES
AT
On the SSH authentication challenge screen, ent e

management Ssystem.
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G)Initial 8-ébcikwmdg hefnti cati on

When you log in for the first time, the followi:

I nitiall iazud hgeganddglceat or

Warning: pasting the following URL info your bro

https://www. google.com/chart?chs=200*200&chl d=M|
pc. hpc.cmc. osaka

u.ac.jpuw3Fsecret 3IDDXXXXXXXXCLI %26i s s ueuw.%3cDsjgpui d

Your new secret key is: XXXXXXXXXXX
Enter code flram a&kp p( :
Code confirmation skipped

Your emergency scratch codes are:

Use the QR code displayed on the screen or the ¢

key is:" to regi-step &authebhhecatwiobon application.
The QR code notation may be corrupted depend]

terminal sof twar e. Pl ease adjust the font s i

provided.

(6) 2-f acmaoatt hentication app settings

Start the Google Aarndeanltiiclattore a'pPPt art ™ button
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2BREEEEE T O A TGoogle P A Y NCO A
VIBICRBTROWBHILBICEDET:

Or /fRO—-R

8 corTusEmTaa-—K

Select "Scan Barcode" or "Enter the provided Kk

key displayed in (2).

PAHUYSOEM

ROVWTNHDHEZBRLTP NU Y M EEBM
TEEY,

B |/5i—a-RrzE2FvY

B R/ftsnrtx—%zAN

Whenyoucompl et ed, t he target user wi || be r

authentication sydstmnempasdworanevi |l be i ssued.
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RIS 2T I i
RENINTETLELE

901 374
I -

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

memorize it.

(7)) End of initial l ogin

Go back to the terminal and fil/ in the questior

Your new secret key is: XXXXXXXXXXX
Enter code {flrdm &kp p( :

Code confirmation skipped

Your emergency scratch codes are:

ok? Hit (Eenntteerr):

Ent elr for "Enter c-ddeda of rskkimm pgd g p(
"OK? Hit enter:" is displayed. Press Enter to | c
Noteéemn "Your emergency sctatshposdebl arteo”"i ssue a

codes that can be usedi snsgtonhce) bot the securi

213. Secommudsubsequeongti nLs

SSH |l ogpienfios med wusitnigmet hpeasosrmeor d regi stered at t he

Q) Launch2-tdedaoat henti cation app

Launch t het epwoveri fication app d4ndne clpasls woyrod
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= Google FREE A T L

557 323 8

The @anene password is updated everytiBfhe spavswdsr d

will be used when |l ogging in, so keep the above ¢

(2) SSHccesss

Use the terminal software or SSH command to perf

use the¢iomeepassword obtained in (1).

0 Logifrnom UNH&sed OS (maicrosy,

Use the ssh command. The following 1is anenedx a mp |

environment (squi dhquc .altpg¢.pdmc. osaka

$sshiYUser Name i dmhpaec . cmc-uoaakpp
(User N@mgui dhhpac . cmc-uoaakpp' s Passiwor d:

Enter the same password as theg |Juser

Veri ficad@& on* *

Enter-tome pagsword

(-lUser Na®peci fy when the | ogin user name i|s dif

21 © NEC Corpor2tion 20 \Orchestrating a brighter world NEC




the | ocal machi ne

U LogifrnomMi crosoftU WindowsU

An example using the free software Tera Term Pro i

chall enge part tieme epastshveorochet o |1 og i n.
SSHEZAE - X | [ssHmEFeLYY x |
OS54 133.166.134 5% 133.166.134
I LETT Password:
2-RN: [0
182 0—FEEL HE2ie5(M) BREOART— FAR
OI-Y=HBET3(0) L
Authentication methods EEHA(D)
OF LA IRD—FEEN
(O RSA/DSA/ECDSA/ED2E5 | S§RH{E> ;
K SSH RIEF¥L Y X
izEnEA bt O 133.166.134
Verification code:
H2HRF)
PP T ey ey =y ey
| ® F—H kL2557 SREREE0 | Ty kA LRAT— FAD
O Pageant®{#> |
$E{HA(D) EFEHA(D)
214. Recoverinstr dctTmaanc tAourt hent i battciame unavail abl e

Admi ni strator operaonbacfifssysectcemsadmincstrator

22. Howtol ogwint h -GS H
I f HPClusuesren, | ogin with GSI authentication. Here,

frovicrosoft®1®W.ndows

To |l ogin with GSI aut hentication, refer to "2.1.
the user manual " HPCI -CLAOQIOARZ Ma'n umpu b I(iHPICéd by t he HP
Secretariat in advance. I n additi on,a pplrecaxsye ciesrstu ef i

Al s o, refer to "1.3. 2. Doc k@pre nConH"aiinrert hemaggaeme oma
i nstal!]l Docker Cont-®&peesSSHmage for GSI

Q) St art Docker Desktop

Make sure Docker Deskitopr dromi "\ .ndows

Docker 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

@ LaunWihndowB®wer Shel |

St awtndowB®wer Shel | to run the dovikheowB®menaBldel ISt
with general user privileges.

B Load Docker image (installation only)

Run the followi Wj ndomB®wedr hell to I oad the Dockel

PS \Wsewtusername> dodkepspid o2sfdh201215B5z2 ar.

c33eal345ab20: Loading layer [============================-=
039c61l6accl5: Loading |layer [============================-=
7bf8d15f20d6: Loading | ayer [============================-=
dd7e690f 7986: Loading |ayer [============================-=
Loaded i mageopbapsshgad0201215

PS \Wselruser name >

PS \Wsellusernatheecker i magespempscsh gsi
REPOSI TORY TAG | MAGE | D CREATED
hpci fop®inssh 20201215 09dc54c1b937 3 months ago 4

4) St art Docker container

Execute the foll owWinmgd ocvoBn@waenrdS hien | to start t he

container.

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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B5)St aG$l0OpenSH bash

Execute the following cepreannSdSH o ne x'e cbhuitne /GShlas h.

PS C:\ Users\ username> docker exec  -i -t gsi -openssh /bin/bash

[hpciuser@a4dc58b0deel ~|$

@) Downl oad proxy certificate

Execute the following command to downl oad the pro:
[hpciuser@a4dc58b0deel ~]$ myproxy -logon -s portal.hpci.nii.ac.jp -1 hpci XXXXXX
Task ID
Execute the following command to check the obtain

[hpciuser@a4dc58b0deel ~]$ 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=NIl/OU=HPCI/CN= username [hpCiXXXXX X]J/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 ~]$

(MLogin to | ogin server

Specify the |l ogin server and |l ogin with GSI authe

When |l ogging in to the HPC |l ogin server

[hpciuser@a4dc58b0deel ~]$ gsissh -p 2222 squidhpc .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

When |l ogging in to the HPDA |l ogin server

[hpciuser@a4dc58b0deel ~]$ 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’Thome/ username

(8 St opocker container

Execute the following command to |l og out from the

-bash-4.2$ exit
[hpciuser@a4dc58b0deel ~]$
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PS C:\ Users\ username>

Execute the following command to stop the Docker

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

PS C:\ Users\ username>
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23. File Transfer

231 FilTeansfrerUNdbXxsed OS (Linux, Mac OS)

Her e, we wi || introduce an example of comhaxzed i @9 t
(Li nux, )MatceOrS'Xi nal such as a | aboratory outside the

t hat SFTP or SCP is installed on the ter minal side |

pl ease install it yourself or consult with the termn
For file transfer, 2-f me tan ihteindli cadtitoinng sofrequi red
details, refer to the section "2.1.2 First login

(1) Launch2-ftdetaoat henti cation app

Launch t-beepwd fication app athidme hpakswomud. one

= Google FREE A T A

557 323 &

The danene password is updat &Kkepvdarypl@ysedcabdy.e

that you can us-eimbephaswset don
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0

Connection procedure (for SFTP)
Use the sftp command to cofimectolt bowihmeeghdrPemplreer

with username a61234.

2) SFTP command executi on

Enter the following command

$sftp a6l234@squidhpaou.Rpgcjemc. osaka
$sftp a6l234daslgqpude doimc-uoaakpp

B Enter password

When connecting to the FTP server for the first

appearedntandyes.

The authenticity of host-u: actppuscapct chme.é
of different type are already known for th
RSA key fingerprint is 19:14:7f:28:54:39:1

Are you sure you want to conyéeésue connect.i

Warning: Per maneXadXX. hapdcd.ecdmcaosjpphal 3 3.RISAG5 .t

| i st of known hosts.

"

When you are asked ehetpaspwossdordnsame as the u

system.

a6l1234@squidhpc. h-pcacmppbsapRAXXXNEKHAX
a6l234@squi dhpda. hyp.caac.mcp 'oss akBX X WHE KA X

(The password you enteyed is not displayed

4 Enter-tome password

When you are askkeidcahieoV cod-¢j menpasswbedogygeu ol

from t het ewoverification app.

Verificaddonh** (Enter-tome pagsword

) Start FTP communicati on

File transfer is performed using the get and put
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FTP. The foll owing ex &snapnpel dtiflacnstf @r $ he hdome of
computer system.
sftp> put sample.f

Upl oading

f

sampl ehbmedabde@eBdmsampl e.

0 Connectriroae

When transf

be transferr

(1) Executio

Pure (for SCP)

command, it

he

erring files using the scp

ed transi

and the directory name of t

n of SCP command

Enter the

k When tr

ter mi nal

foll owing command

ansferring the file sample.f on the

to the homOUUDrectory of

$
$

scp

scp

s aamgpli2e3.4f@s qui dhpec.
s ampli2e3.4f@s qui dhpda. hyp.caaxc.mcp:osaka

h-pcacmgpposaka

k When tr

di rect oSSQyU I do

ansferring the file sample.c in the at

he | ocal

t current directory of the

a6s
a6l

% scp

% scp

g 84 @hpac. cmccuoaakpp: abc/ sample. c g

234 @squidhpda. apcjpmabosakampl e. c

scp can

al stoh ehu latnisg lee

files at once, or recur s

directories. For mefet hédp rommawiitohn ,t he man scp con

2)Enter
Wh e n

password

connecting to the FTP server for the first

appearedntandyes.

b €
f
1

The authenticdduwi doippah.ocsmc-uUoaakpp' can't

of different type are already known

S

keys

RSA 39:

key fingerprint i 19:14:7f:28:54:

Are you sur e y ou want t o continue connecti

War ni ng: Per manexnXtXiXy hpaddeadnc. aocs.ajkm, 1 3'3. 1R65‘

28 20
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the | ist of known host s.

When connecting to the FTP server for the first

apprear ed,t eand ee .

a6lz23dlqui dhhpa . cmc-uoaakpp' s pAXXWEKAX
a6l234@squi dhpda. hyp.caac.mcp 'oss akBX X WE KA X

(The password you enteyed is not displayed

B)Enter -&ai meepassword

Whenouyarasked the veridrtcar itocne meomdgassword you ol

from t hetepoverification app.

Verificadd&@oh** (Enter-tome pagsword

4 File transfer

The fi deswi étstbaer Tlreaed .t ransf er status, transfer fi

wi || be diss pled yoend

samplef 100%|***************************

232. File Tr amWifredols

I f you install SSH (Secure Shell) compatible file
can connect to a file transfer server (hereinafter
applicabl easdhti wasefowohttHhe transfer using &g ex so

refer.ence

(1) Obt ai ning WinSCP
Downl| aahde Wi h6€m t he Wi nSCP officital website and i

2) Launch Wi nSCP
Start WinSCP and connect to the FTP server. Aft e

[Login] button.

Port Nasmpeui dhpc. hpc-ucmcaogqaka hpda. hpc-ucac.

Prot NutBer
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User Nares:er number

Passwdlser management password

B 071y - X
| B 3L A oAy
$52 700 2UU(E)
SFTP v
B2 b 20 =
équudhpc.hpc.cmc.osaka-u.ac.)p | 22 i
9 _H20) 199 Koy
al123456 loooooonoooool
BEsE |v BEOQ.. |v
YD v TEM v gns1 |v rAL3 AT (H)

B)Enter -ai meepassword

Whenowrasked the verificati etni ngceo dpea s sewadred dbhteaion

the swep verification app.

Y- TOVTh - cmc06@133.1.66.134 X

R YNEERE
- Y-ACESLTVET -
RIELVZET .-
1-H£&"cmc06" EER+
AN FEHIAT- R TR

- -1 *EEEDEEE (2.

Verification code:

ot ANFH)

When transferring a textadrndQ8 scacihptas @epriolge amr
t d " in tHe " " item. After cthiannggsi,n g tt hies sceotn v

" " the session information.
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4 St art file transfer

Wherwou |l og in succesWifnudows ®& bhdelt oaeald (he remot
folder wildl be di spl ayreeds poenc.ttihveellyef t and ri ght

H €mc06 - cmc06@133.1.66.134 - WinSCP st m} X

O-AMD ¥-2(M) 74P TIVEQ tyyaxs) 17vax0) YE-FR) ALTH)

FEEms B E @ 5 - BERE 7o - @~

B cmc06@133.1.66.134 X B FLhtyvay

<~ D: 0= F42Y B - e~ BRAE S cmco6 ~E&-0- BmRd B orooes |§

f D:¥Program Files¥ /home/cmc06/

&% #4X @E =xEs &8

[ 48 VLI EDFTILINY 2018/12/04 18:09:10 £l

< < >

0B (£0B%) /0fEB (£0771)%) 0B (£0B%) /0EE (£0771)%) 5 T
ol SFTP-3 0:02:37

- /

Local (Windo Remote (SQUI |

You can transfer files by dragging and dropping t

right
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3. Frodqetndn ¥i

ronment

31. Commohnstructions
3.1.1. Howto UdleeFi | s tSem
The SSD area and HDD area can beenuds eedn vdiirmeosncneel nfti 1 e«
syst.emfhe all ocated disk spacdedmdv i ts quota | i mit
StorlFi I e Ar e a Pat h Quot a Re mar ks
ge Syst e|Name Si ze Fil e
HDD |EXB8cal|lHo me 10Gi B |- - - l ncl ud ¢
(Lustrigrea |/sqfs/ h@ser Nu)m br ows el
access
Exten 5Ti(Bt) |- - - Addi ti
d arelsqu/WGrr(kuF( pur chag
Nam)/ (User Num
possi bl
For
/| sqfs/ s3/ (UUI D
access
SSD |EXASca Hi gh 0B (+)|--- Addi ti
(L“Strspeedlsqu/ssdwp purchas:
Narm)/ (User Nu
area possi bl
0 Home Area
This is the minimum area given when registering as
initial capacity.
The file path (home) is as foll ows.
[ sqf s/ hlbsneer/ (Nuymber
exUser NumBbeserd®8fhemeuser 001
i Extendeda
This is an ar esapevwhderaendhdlmawcge y | / O is possible.
features
., 5TiB is al ocated as the initial capacity, and
each group by application.
An area for accessing with S3 APl from outside

32

© NEC Corpor2bti on

20

\Orchestrating a brighter world N ‘




The file path (work) is as foll ows.

/| sqf s/ (@BodgWwp/me) / (User Number)

exUser Numbesetln @G6rlup Na®el2345qgf s/ work/ G012345/ use

The file path (s3) is as foll ows.

[ sqf s/ s3/ (UUI D

The UUID is identification information assigned t

and can be confirmed when the access key is generat

0O High Speed Area
High Speed Area is SSD storage area that can acces:

Key features are as bel ow:

Ul t-rast file system with SSD storage
There is no initial capacity allocation, but a
each group by application.

The file path (ssd) is as foll ows.

[ sqf s/(Gs sdp Name)/ (User Number)

exUser NunbuesreriOfBridup NadsiBd® 1273/45f s /G0sld23 45/ user 001

3.1.2. Howtochecksags® at us
The usage status on compralelre atnad rddird cak hseynddr esnetr ver .

Usage status cansbbtgdagplayed command as bel ow.

$ usage_view
——————————————— + Group: G012345+--------------

[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 Available*
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CPU 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
OCl 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.

Di splayed informati:ons are as bel wow
[ Group summar y]
, SQUID points
Shows points that group apki usted umaoiiht noavy aia
and the usage rate.
., Bonus points
It shows the bonus points unhtaitl, tnhobwe gboups haei
that have been assigned, the remaining bonus
usage rate. (Bonus points are points given wh
., HDD Gi B)
Shows the disk usage, total available disk sp
and utilization of the extended space used by
For the disk capacity, the total valwue of the
di splayed.
. SSDGi B)
I't shows the disk usage, total available disk
and usage rat e pieredt tag elai guglsed by t he group.
[ Detail]
., SQUI D points
Shows a points that each user are used until n
and the usage rate.
., Home( Gi B)
For each user, the disk usage of the home ar ea
usage / remaining usable disk capacity is dis,

HDD( Gi B)
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For each user, t he di sk

For the disk capacity,

di spl ayed.

SSDGi B)

For each user, the
[NodbBour s]

Usage

Di splays the node

usage

t he

of t he

tot al value of

disple eds ag & ao fu stelde blyi g e

t i men tuislebdy dryo dteh eg rgoruopu. p

., Usage(Bonus)
Shows the node time that he group has wused
node group.
Avail abl e
Di splays the value of the remaining avail abl
available remaining node i me. Node ti me when
used on that node
, Available(Bonus)
Remaining Available SQUID Displays the wvalue
points to the remaining available node ti me.
remaining SQUID bonus points are used on that
313. Envi ronmemnti 18gs
I n this system, the environment variable settings
environment are managed by Environment modul es.
possible to set the environment vari abluensi frieeqduimaendn e
The main usage is shown bel ow.
Command Description
modul e avai l List of available devel opm
modul e | i st List of | oaded modul es
modul e dwiitlteehl] | Modul e replacement (filel
modul e [Ifdd ] Modul e | oading
modul e u[nfliolaed] Modul e unl oad
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modul e purge Unl oad all |l oaded modul es

modul e dhldowe | Detailed display of modul e

This system provides a base environment that sur
settings required for each calculation environment
you can easily arrange the environment variable sei

The base environment prepared by this system is a

Type Modul e Na Content s
Compiler Recommended environment
BaseCRW2]1
MPI1 + devel opment {fparr pperee Cald) n ¢
Library Recommended environment

BaseVRO 2]
devel opment for vector nod

Recommended environment
BaseGRW?2]
devel opment for GPU nodes

BaseG@QQR@®2]Devel opment environment wh

Base/P2Z021|Program devel opment enviro

Language BaseRPYO0O21Program evel opment Rerwinrgal

d
environme BaséRO21|Program devel opment JANMAI r o
d

modul e BaselJRODR &/ Program evel opment enviro

Applicati BaseApp/ 2Base environment for | SV a

The following is example of module command executi
show avail able module I ist.

$modul e avail

------------ {fsystem/ appstftenviBase------------
BaseApp/ 2@l(def BaseExtraBagaGPdéekaal( def al
BaseldJulia/2021BasedR/u2021(def 8Balse) CPU/ 2021 (def al
BaseGCC/ 2021 ( dBeafsaeudiK/ 202 1 ( d BfaselPty)) 2021 (def aul
BaseVEC/ 2021(default)

|l oad one of base environment modul es

$modul e | oad2B&seCPU/
Loading compiler version 2023.2. 4

Loading tbb version 2021.10.0

Loading crotmpvédresi on 2023. 2. 4
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Loading ocl fpga version 2023.2. 4

Load "debugger"™ to debug DPC++om@appi chebh oggen
Load "dpl " for additional DPC++ #sRlcs/:0 nhetiPLs :
Loadin modul efiles version 2021.11
Loadin advisor version 2023.2.0
Loadin inspector version 2023.2.0

g
g
Loading dal version 2023.2.0
g
Loading

intel _ipp_intel64 version 2021.9.0

For a full I ntel ( R) I ntegrated Performance Pr
oneAPl Compiler and Intel (R) oneAPl Threading
Loadin itac version 2021.10.0
Loadin mkl version 2023.2.0

Loadin

g
g
Loading vtune version 2023.2.0
g debugger version 2023.2.0
g

Loadin

dpl version 2022.2.0

Loading BaseCPU/ 2025

Loading requirement: intel oneAPiIr/t202a3.ext t bolx
compiler/latest mpi/l atest
advisor/ |l atest dal /| at est i nspector/ | atest

vtune/ |l atest debugger/ | atest

dpl /1 atest
check currently |l oaded mossul es
$modul e | i st
Currently Loaded Modul efil es:
1) inteloneAPl / 2023. 2 7) advisor/ Il atest
2) 1t bhtest 8) dal/l atest
3) comptléntest 9) inspector/ |l atest
4) ocl fpgal/l atest 10) intel _ipp_intel 64
5) compiler/ | atest 11) itac/l atest
6) mpi/l atest 12) mkl /1l atest
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show additional modue | i st

$modubeail

------ /-sy-st-em/ apps/ rhel 8/ cpu/intel/inteloneAP|

advisor/2023. 2. &&ptiomp/ | atednnl intel _if
advisor/ |l atest -cp-abb/2023. 2d0nl intel _ip
ccl/2021.10.0 -cptbb/ I atestdnnl itac/ 20
ccl /1l atest dnnl /2023.2.0
compirlite/r2023. 2. 4 dnnl /| at est

compirite/rl at est dpct/2023.2.0
compirlte¥2/2023. 2. 4 dpct/ |l atest

compirlte¥2/ 1 at est dpl / 2022.2.0

compiler/ 2023.2. 4 dpl /| at est
compiler/ |l atest icc/ 2023.2. 4
compiler32/2023.2. 4 icc/l atest
compiler32/ 1 atest icc32/2023. 2. 4

dal /2023.2.0 icc32/ 1 atest

dal /1 atest inspector/2023.2.0
debugger/ 2023.2.0 i nspector/ | atest
debugger /|l atest intel _ipp_ia32/2021
dewtilities/ 2021.10.0 intel ipp_ia32/ 1l atest
dewtilities/ | atest intel _ipp_intel 64/ 202
dnaclpgomp/ 2023. 2.0 intel ipp_intel64/1 atest
dnnaclpgomp/ | at est intel _ippcp_ia3d32/2021. 8.
dnnaclp-t omp/ 2023. 2.0 intel ippcp_ia32/ 1 atest
—————————————— fsystemfappstfenviecpul-Compirler - -
intel/ 2020update4s inteloneAPI / 2021. 4 i nt el
intel oneAPIlI /2021. 2 intel oneAPIlI /2023.0 intel
----------- Fsystembtappstenv/cpul/li-b/-i-nt-el-oneA

fftw/ 3.3.10 -c/4.9.8RBetcdfc/ 1. 12ne3t cdf
hdf5/1.12. 3. maxix/ 4n8t ddf -cxx/ bpnk2.cf
hdf5/1.14.1 -fortramdtidcdbf:flortpaat ddfi2. 3
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-------------- fsystemfappst envi-cpuw/-devt-ool- - - -
ArmForge/ 21.0 LinaroForge/ 24.1.1 Xcal abl e MF
---------------- [-syst-em/-appstenviBase- - -------
BaseApp/ 2021 BaseGCC/ 2022
BaseApp/ 2022 BaseGCC/ 2023
BaseA@Rm®?23 BaseGCC/ 2024
BaseApp/ 2024 BaseGCC/ 2025(def au
BaseApp/2025(defaul t) BaseGPU/ 2021
BaseCPU/ 2021 BaseGPU/ 2022
BaseCPU/ 2022 BaseGPU/ 2023
BaseCPU/ 2023 BaseGPU/ 2024
BaseCPU/ 20214 BaseGPU/ 2025(def au
BaseCPU/ 2025(defaul t) BaseJlJDK/ 2021
BaseExtra/ 2021 BaseJDK/ 2022
BaseExtra/ 2022 BaseJDK/ 2023
BaseExtral/ 2023 BaseJDK/ 2024
BaseExtra/ 2024 BaseJDK/ 2025(def aul
BaseExtra/2025(defaul t) BaseJdJulial/l2021
BaseGCC/ 2021 Baseldulial 2022

|l oad additional modul e

$modul eanddf 5/ 1. 10. 5

For details on the module command, akeah&m) toor tthhee «c
document on the official website.
tModules v4.5.2 Docs >> modul e
https:// modules.readthedocs.io/en/v4.5.2/ modul e

3.2. Ho wto us eth eHP Cr o0 nen d
321. Prepar afbiuse
This section describes the preparation for using NI
the HPC front end.
Downl|l e¢dwé& NI CE DCV client from the folloW ndoWRP an
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https://modules.readthedocs.io/en/v4.5.2/module.html

0sS, Linux OS, and Mac OS versions are availabl e.

https:// wdwyvncloast/elstt ml

322. Creating a virtouthle dNEéECEIi ODCVoberver
Login HP€nfilrantd create a vieNt CElI DE¥sSeobpwmenf th

$dcuer eastees sitoynpe=vilrdiwaNd T | T #a dz
(creatteuavli rs)essi on

$dcv -4déeés3i ons

(check the created virtual session

You need to cosnemrewehrat oct Bated t hei nvitrhteu adl -l&ske@ sfiroonr
nodePsl ease makd d4 hreotnemde namaeaared ase $ hiegnwi || be us

Starting the NICE DCV Client".

323. St ar ttiméyl CE DCV e@'t

Start "dcvviewer". When startedapptereed ol | owi ng wi I

& NICEDCY - a x

cLcv

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

Connectthsger tehrat created the"3nacCreatiogsa virtual
of the NICE "DCV server

For exampl e, in case stghei dihpdddndaméei vi ¥ tual ses.
"myses8jonthensqguipduhtpc™™ . hpcucmc. ppak@0l/"#mygsessci oiwrk
[ Connect].

When he connection to the NICE DCV server on t he
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foll owing screen wil|l be displayed. Enter your usel

a4

Iz Not secure connection. Your data is at risk

sq-nse44

After login ¢$wcdNé CEFtDNAVYf ol | owiemg HRG kftroggntl ogi n s
be displayed.

Enter your password and click Authenticate.

133.1.66.129 - NICE DCV - o X

QX O 2 squidhpct

@ BELERINELL

Authentication is required to refresh the system
repositories

® NEC SE 44
-

Nz7—E: ||

FyotL

| f the authentication is succexndf udes kttlog fsalrleewmi

di splayed.

41 © NEC Corpor2tion 20 \Orchestrating a brighter world NEC




€ 133.1.66.129 - NICE DCV - o X
© o N O 2 squidhpcl

4A15H 15:00

RedHat
Enterprise Linux

33. Howtous etheHP DA r o+en d
331 Prepar afor c@

Describes how to prepare for using the jupyter <co
Get jupyter container i mage
Get the jupyter container image from the | ocal
To get the jupyter container image, runntheefbbkl

directory.

$singularity pull jupyter.sif oras://cntm:

The OS of the container i mage acquireld nuBxtth t he
(64hbhit)

When he acquisitiobhhiesismagee§ sstvill | be created.

I the image file jupytetssifdeile®talieady advance

above command.

I f a director yexciasltlse,d cjounpnyaanedd executi on will f a

332. Start Jupgtarne€r

Describes how to start the jupyted.container on t
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Executing a shell script for starting a jupyter
I n tshaeme directory ,widdxeqgwtpgttehess hell script fo

container to start the jupyter container.

$run_jupyter _container. sh

I f the ¢aoamptyaiemer i s successfully started, the ter

the Singularity prompt wil/ be displayed.

$runfnupyter _container. sh

jupyter not ghbtotogks :UR/Ls g thipdch pcd*ra:-:luoaaklﬂﬂptf

| NFO: Converting SIF file to temporary
jupyter Iobin token : 359b8b7886d9344f dRec

Singul arity>

jupyter notebook URL
This is the URL for motebedokgwihb pywgbebr owse
The port number is in the range of 10000 to

automatically assigned.

jupyltegin token
This token is entered on the jupyter authenti

web browser.

333. Accems JupybetatCner

This section describes how to access the jupyter

UseName / password authentication

Start a web browser and specify the jupyter not

in "3.3.2 Starting the jupyter container
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(5] https://squidhpdai:10146 x + B = X
C Y © squidhpdal:10146 * » 6
g4y
https://squidhpdal:10146
1-f-2 |
AT-F
User Name
Enter the username you used to |l og in to the
Password
Enter the password you used to |l og in to the
Login
Click the login button to authenticate with yc
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Aut hentication by jupyter token

I f the user name / password authentication is s

screen will be displayed.
- = O X
— Jupyter Notebook x +
C 1Y & squidhpdal:10146/login?next=%2Ftree%3F t B e
— Jupyter
NAT—FRERERR—22 I o4
Token authentication is enabled
If no password has been configured, you need to open the notebook sarver with
its login token in the URL, or paste it above. This requirement will be lifted if you
enable a password.
The command:
Jupyter notebook list
will show you the URLs of running servers with their tokens, which you can copy
and paste into your browser. For example:
Current |y running servers:
http://localhast (88887t akenzcldeffifa. .. i1 /lsers/vousnote
hooks
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 avoid dealing with random tokens. .
Password or token
Enter the jupyter |l ogin token displayed in the

cont ainer

Login
Click the |l ogin button.
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6

Home Page - Selectorcreatearn X +

C 1t @& squidhpdal:10146/tree?

~ Jupyter

71 =T+ DIAZ

FOLALEETTIROTFATLEBRLUTTE L,

Do |~ | mi

[ & Untitled.ipynb

7uIFO-t | Filf~ &

LRIV | | BRESEE | Jr- LA

165380 72B

| f t he aut henticat

jupyter notebook
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334. Cust omjupeg t er

Container
The jupgwheainer is provided without components su
can be customized according to thel esisenes tsaldbliwtni d maslt
components
Describes how to install additional components i
introduce how to instal/l numpy and matplotlib as ali
, i nstmalmpy
Work from the state where the initial screen of
start terminal
Click the new button at the top rfght of the i
Home Page - Select or createa n X + (-] - =
Cc O # squidhpdal.hpc.cmc.osaka-u.ac,jp:10073/tree? Lo ¢ -
" Jupyter w7 || ogre
IrdlL | EiFR 5328
FHLELEERTAROTATLEERLTTEN yFO— 1 =
Do | -~ | z& 4 = Fython3
The notebook list is empt

=4
TFARIFT)

2L
| :

o
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execpi3pcommand

Enter the following command in the terminal ar
commanpi p3 instal.]l numpy
Home Page - Select or create an X https://squidhpdat.hpocmecossl X + L\\?

C { @& sguidhpdal.hpcocme.osaka-u.acjp:100

S Jupyter

Singularity> pip3 install nu.mpyl

check installation resault
Confirm that the installation was successful v
messadgaiccessfully ixxxall ed numpy
X.Xi.x displayed numpy version which was insta
Home Page - Select or create a 1 X httpsi//squidhpdathpecmeosat X 4 N © . x
C { @& squidhpdal.hpc.cmcosaka-u.acjp:10073/terminals/2 #f &

Jupyter Yy

installed numpy-1.19.5
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instmallpl ot !l i b
Wo r k

from the state where the initial screen of
start terminal
Click the new button at the top rfght of the i
O
Home Page - Select or createan X + [~
C {0 & squidhpdal.hpccmc.osaka-u.acp:10073/tree? o ¥ A
~ Jupyter 57 || o7
JrL | ETR HTAS
FHLELEEET B ROTATLRERLTTFEY JO-F E
o |~ mi 2| | = Python 3 I
The notebook list is empty.
FEART7A)
DL
T |
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execpi3p command

Enter the following command in the terminal ar

commanpmpi p3 instal/l mat pl otlib
"~ - O
Home Page - Select or create a - X https//squidhpdalhpeemeosa. X 4 Q
C { & squidhpdal.hpceme.osaka-u.acjp:10073/terminals/3 Yr A&
~ Jupyter —

Singularity> pip3 install matplc-tlibl

check installation resaul 't
Confirm that the installation was successful V

messafeccessfully ix.sx.ad lkeidwicsyakl vema-k pk ok I-pbl | o\

X.X.x is displayed matpl otl i b degremnidem twlpiactk aw

- 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

egasfully installed cycler—0.10.0 kiwisolver-1.3.1 matplotlib-3.3.4 pillow-8.2.0
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335. StoJupyt@ont ai ner
Describes how to stop the jupyter container on th

Changes in the running jupyter container wil/| be

St ojpupyt¢c¢emt ai ner
I the directory which you sBaB8SRpaupytl eomyttadmte@i n €

execut e tshcer isphtelflor stopping the jupyter.

$st ojpupyter _container. sh

I f the jupyter container is sumaessadidll pestdoppéc

in the ter minal

$stojpupyter _container. sh

| NFO: Starting build..

| NFO: Creating SIF file...

| NFO: Build complete: .l jupyter _tmp.sif

| NFO: Stopping jupyter in%4@a2ee0®35/ voatr /(

$
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336. Using jupyterwictomtsaiadaeideadd® ker nel
Describes how to use the jupyter container with i
The basic usage is the same as a standard jupyter
stargtnalgstoppengontai ner di mageent .
Get jupypyneémi ner 1 mage
jupyter container with intalled julia kernel
$singul arity-judlila.jsudytoaras: // cnt m: 506 0u/lnmaas
The OS of the container Iimage acquiredi waxé,m the
(64hit)
jupyter container with intalled R kernel
$singul arity-rpslilf joumptér cntm: 5000/ mazdt@r _
The OS of the container i mage acquiredi wadxé, the
(64hit)
, Start jupyter container
jupyecemt ai ner with intalled julia kernel

$run_jupyter

_c-hhwhiaer.

s h

or

$run_jupyter

__ Cc-Okretranien e rj. uslhi a

jupyter cont a

i ner wi t h

intall ed

R kernel

$run_jupyter _

ccknRai ner. sh

or

$run_jupyter

__ C-Okretranien e rR s h

, Stop jupyter container
jupyter container with intalled julia kernel
$stop_jupyter ekalruttdianer. sh

or

$stop_jupyter

_cloeatmae hejubha

jupyter cont a

i ner wi t h

intall ed

R kernel

$stop_jupyter

_ekonRt ai ner. sh
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or

$stop_jupyter eclhatmaeheR. sh

4. Progr aenw Dl opment

41, CommonaMters
In this system, the front end
execution module from program c
The flow up to the execution o
the met hodGemferating (compiling)
Create |/ edit / modify sourc
Generation (compilation) of
Execution of execution modul
41.1. Usef oCGnpil er [/ MPI

Various programming | anguages

| anguagesheet ea® i r onvnaernitafbdaoeosmpi | eandMBEcompanying |

organized as a base envi

for each programming | anguage.

1) C/ C+#+#ORTRAMNguage

ronment .

for HPC or the frol
reation.

f the basic program
the execution modu
e code

execution module fr.
e

aWhee na viag il mgpd & mminn g h
b

This section provi

For C/ C++ |l anguage and FORTRAN | anguage program
equi pped with a compiler suitable for each comput e
addition, parallel execution by thread parallel ani
To use it, |l oad the modules using Environment Mod.L
Setti 8gsmeé. modul es have a configuration stuiitmmbeé @&cH
computémgironment as a recommended environment .
recommended environment is as foll ows.
computinfreommend compi |l er MP |
environmsg modul e
Gene-pal pos BaseCPU I ntRaral l el | I nt el MP
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CPU envirol

Vect ooomput NEGDK or VE NEC MPI
BaseVE(
environment

GPGPUWw omput NvVI DI' A HPC Open MPI
BaseGPU
environmen- CUDA
- - BaseGCQ( GNU Compi | Open MPI
You camBasedaR®ddul es fopuGepmesrrealCPU environment, et

do more suitable program development for computi

To apply the recommended environment for CPU nodes,

$modubeail
——————————————— Fsystemlappstenvibase- - - -—- -1 - - - -
BaseCPU/(2®@Z2hAulBalweEa2 021 Base GPW21 BaseGZC?21
BasePy/ 2021 BasRe2021 BaseApp/ 2021

$modul e | oad2B2seCPU/

Details on the recommended environment settings,

compile parallel programs are described in the foll

Gene-palrpose CPU environment

Refer tocoompli.2i pgogr &mnepalr pose CPU ehAvironment

Vectcoormp uteinnvgi r on ment

Ref er tcoompdi.I3i ng a e o gcooamp ufteinnvgi r o n"me nt

GPGPdJomputeinnvgi r onment

Refer tocompdlall npgr ogram foom@BPEMPWI r on'ment

GNWwompil er
Referd.tkbow t oGNWeCompiler". Collection

(2) Ot her programing |l anguages
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Base environments are also available for programmi

FORTRAN. The available programming | anguage envirol

comput i _ _ _
. modul e n| ver si decripti remar ks
environ

Pyt halXo

Pyt hor BasePy 3.6 Pyt hannguag
availab
R BaseR 4. 0. 3 Rl anguag
JAVA BaseJDK 11 JAAIl angua OpenJDK
Jul i a BaseJdul 1.6. ] Julliaan g u a ¢
To start these programming |l anguage environments,

A) Pyt hon

$modul e | oad BasePy
$pyt hon3

B) R

$modul e | oRRd Base
$R

C) JAVA

$modul e | oad BaseJdDK

$javaer sion

D) Jul i a
$modul e | oad Baselduli a
$julia

The details of theaerRRetskkomn bleandped pav

Pyt hlomhnuage

Referd4.tbbow toPWsHon
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412. Usef ThiebrLary
For the |libraries that can be used in this system,

command.

Al so, the modules of each | ibrary are versioned b

The available |ibraries and | anguage modul es are
Il i brary modul e name

and modul CPU VEC GPU GCC Py R

I ntel MKL ( - - = - -

NEC Numeri c

Collection (

GNU Scienti f - - - - -

HDF5 = - -

Net CDF = = =

Parall el ne - - -

Ker as - - - - -

PyTorch - - - - -

Tensor Fl ow - - - - -

pbdR - - - - -

BLAS, LAPACK and ScaLAPACK are included in the "N
"Int el MKL".

The specific contents of how to use t hHeow itbor alsye a

Librdriesthe following section.
"4.RQompiling a progpampfocre E&PMeredlvi ronment
"4.dompiling a program for Vector computing envi
"4. 6ompiling a program for GPGPU computing envir

413. Howt ause Devel o punpepnttroT™ I

This syattenre foll owing devel opment support tool s.
tool by |l ogging in tao the interactive queue
Gene-pal po Vector GPGPU

Devel opment sug
CPU comput i computin
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Li nag&road ge DDT/ MAH -

NEC Parall el Deb - =
How t o Lsitnafraoa ge DDT / MAP
Li n&droo gedegebhopment asssiusitteenderattodlinc|l udes debuc
optimization tools, and more for C / C ++ /| FOR
The main companedeiDsl,amédi ch i s aLdelkMAgRge rwhiacnhd i
a profiler for parallel applications. Follow t he
$modul eaBh s e CPWLZ
$modul e Lliméadbobge/ 21.0
$ddt
How to start NEC Parall el Debugger
NEC Parall el Debugger is a debugging tooinfor
for debugging MPI applications for Eclipse PTP
Debugger is started by the following procedure.
(1) Sstart the X server (Xming, VcXsrv, etc.) in adve
to theehdoaebhvironment .
(2 Login to-drhce dmvainronment with X forwarding enabl
(3 Start Eclipse PTP.
$modul e | oad2B@8seVEC/
$module | oad EclipsePTP/ 4. 7. 3a
$eclipse
(4 The Eclipse Launcher window wil/l open. Enter th

that stores the make environment of the appl i

"Launch?".

For detail s on how to us e it refer to the f

(https:// www. hpc.nec) .

Aurora FRdartums: // www.Phpc. nec
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LEARN MQRBEBEC SBDKNEC Parall el Debugger User's GuU
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42. compiling a programufposeae@RUaéniimobeaimeane API /|
Parallel) Studio

This secetsicon bkkes how t o compi | e -paurpproosger aGP U ormrro dg
Al sd,j st section describes how to compile on Base
environment fpourr pogsmeerCPlU nodes. Pl ease | oad the
when compiling the program.

$modul e BlacaedPW®Z 5

I f you want to use Intel Parallel Studio, use Ba!

421 Seriakeci&ti on

Compiclae r i eosn otuhte f rsemtveend

The compile commands for each program | anguage
Programgba(lnt el ARIhatRar al | el Studi o

FORTRAN i fort

C i cc

C++ icpc

The following is a compil-@atiomtiexrmampycecu dMirnt hs gece
of the executable file to be created. I f not sp
a.out .

First you need to | oad the 1 ntel compiler envir
the module command. Loading the BaseCPU modul e a
version of the I ntel compil er.

$modul e | oad2B&@seCPU/

$i footsample sample.f90

$ico sample sample.c

$icpec sample sample.cpp

422. Thread Paxatuel ok

To execute in parallel threads, specify the foll o\

Paral l el m¢l nt el ARInlentRar al | el Studi ¢
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OpenMP -gopenmp

Automatic fp-parallel

The number of execution threads i s speci fied by
OMP_NUM_THREADS = <number of execution threads> at
The foll owing i s a compilation exampl e. First y
environment variable settings module with the modul

$modul e BlacaedPW2

$ifoogtsampl eqompnmp sample_omp. f 90

$ifootsampl epamal | el sample_smp.f90

423. MPI Par alelcault i B n

I nt el MPI is available for MPI environment
The compile command is as foll ows
programming ||Fokntel MPI

FORTRAN mpiifort

C mpiicc

C++ mpiicpc

The following is a compilation exampl e

$modul e | oad2Ba2as5eCPU/

$mpii foorstampl|l e ampil e_mpi . f 90

$mpii eoc sampl e_mpi sample_mpi.c

$mpii eoocsampl e_mpi sample_mpi.cpp
424. How teelUbrari es

Describes how to use the | ibrapyr pomsea CgrUo gcr camp uf
environment .

Q) I'nt el MK L

Int el Mat h Kernel Library is a numerical <calcul af

60
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In this systwsndKlwdbtmaecaen cempi lFenneandted by the Bas
module. The following is a link example of the I|ibi
#Link MKL with serial execution
$modul e | oad2B@seCPU/
$i ccmkl =sequential sample#dynamic |ink
$icomkl =sequesntaitanlt el samp#etatic | ink
#Link MKL with thread parall el execution
$modul e | oad2B&8seCPU/
$icmmkl =parallel sample.c#dynamic | ink
$i ccmk+par akt ek ntel sampl e.sooatic |ink
#Link MKL with MPI parallel execution
$modul e | oad2B&8seCPU/
$mpi i-mkl =cl uster sample.ctdynamic |ink
$mpi i-mkl =c | usstteetrnt el samp#etatic | ink
For details on how to use Intel MKL, refer to the
0 Modulint el Mat h Ke—rDoeclu meinhiraat ri yo

https://software.intel.com/content frvaivk/euwrsn/edn/ dev
| i brdaorcyu ment ati on. ht mli

(2) HDF 5

HDF5 is a I|library for generating files that ca
hi erarchical Isst rjurceapareed f or each calcul ation envi
l' i brary, -l adld 5t m@ti on at compile time. The foll owin

$modul e | oad BaseCPU

$modul e hldd &d

$i cco hssampl esahnbp | -¢ hd f 5

(3) Net CDF

Net CDF is a binary file format that rinsatwifdoerl yt hue
scientific multidhnméesss yisitssé npdeetpaa.r ed so t hat it can
| anguage [/ C ++ language [/ FORTRAN | anguage for e
linking the | ibrary;l naedtdc dofp taito ncso nspuiclhe atsi me. The f o
of a library I|ink.
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kClanguage

$modul e | oad BaseCPU
$modul e nled a&ad f

$i c-o nesdafmp| e-sraanpfl -¢ net cdf

kC§s§ | anguage

$modul e | oad BaseCPU

$modul e nled axdix x

$i cpx nesdfmpl e-srmanpfl e-lonep cdf _-tmetdcdf

k FORTRAMnNguage

$modul e | oad BaseCPU
$modul e nledatidr t r an

$i f oo tnedafmpl| e-sraanpfl e-l "M@ @ cldhi €t c df

4 Pnet CDF

Pnet CDF i s a |ibrary for Ssimultaneous access t
progr ams.ts sysiidmprepared so that it can be wused
|l anguage / FORTRAN |l anguage for each calculation e
add optionsl psneecthcdafs at compile time. The foll owing

kCl anguage

$modul e | oad BaseCPU
$modul e plned dcd f

$mpi i-ccpnsdfmpl e -pampf-¢ ponetcdf

kC§s8l anguage

$modul e | oad BaseCPU
$modul e plnea dcdxfx

$mpiieopcpnesdmpl e -pamplf e-lqpompet cdf

k FORTRAMnNguage

$modul e | oad BaseCPU
$modul e plnea d&fdofr t r an
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$mpii foorpn-sdmpl e -pamplf e-l ph@t cdf
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43. compiling a prograpurfmposeae@RU adn\il macarke MtPF 6 m
2025 onwar ds
This secetsicon bkess how to compi | e -paurpproosger aGP U omro dg
Al sd,j st section describes how to compile on Base
environment {fparr pgesrerClPIU nodesl.ntRIl e asoempli ¢ &d envi

variable setwherg amorpillei ng the progr am.

$modul e |l oad /system/apps/env/cpu/ Compiler/|lintel

431. Seriakeci&ti on

Compile carries out on the front end server.
The compile commands for each program | anguage
Programgblua¢lnt el ARIne

FORTRAN i fx

C i x

C++ i xXp

The following is a compil-a@tiomtiexrmmpycecu cN&nt hs gt ence
of the executable file to be created. | f not spec
First you need to | oad the I ntel compiler envir

the modul e command.

$modul e | oad [/ system/apps/ env/cpu/ Compiler/|intel

$ixf-o sample sample. f90
$ix-0 sample sample.c

$i xpo sample sample.cpp

432. Thread Paxatuel ok

To execute in parallel threads, specify the foll o\
Parall el mqlntelARIne
OpenMP -gopenmp
The number of execution threads is specified by
OMP_NUM_THREADS = <number of execution threads> at
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The following i s a compilation exampl e. First y

environment variable settings module with the modul

$modul e | oad /system/apps/ env/cpu/ Compiler/|intel

$ixf-o sampl egqompnmp sample_omp.f 90

43.3. MPI Par alelcault i B n

I nt el MPI is availabl.e for MPI environment
The compile command is as foll ows
programming I[Fokrnt el MP |

FORTRAN mpixi f

C mpii ¢ X

C++ mpii ¢ p X

The following is a compilation exampl e
$modul e | oad /system/apps/ env/cpu/ Compiler/|intel
$mpii f-a sampl s ampil e_mpi . f 90

$mpiicxo sample_mpi sample_mpi.c

$mpiicpx sampl e_mpi sample_mpi.cpp

434. How t o LUse ari es
Describes how to wuse the | ibrapyr pomsea CgPrUo gcrcamp uf

environment .

Q) I nt®at h Kernel (ILntKlarny
Int el Mat h Kernel Library is a numerical <calcul af
l'i braries including BLAS, LAPACK, ScaLAPACK, et c. (

In this systweswKlwotulhnctaenl cempi Fenma@me foll owi ng i

example of the |library in this system.
#Link MKL with serial execution
$modul e | oad /system/ apps/env/cpu/ Compiler/finte
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$ix-gmkl =sequential sample#dynamic |ink

$ix-gnk|l =sequesrtaitanlcel samp# etatic | ink

#Link MKL with thread parall el execution
$modul e | oad /system/apps/env/cpu/ Compiler{inte
$ix-gmk!| =parall el sample.c#dynamic | ink

$ix-gnk|l =par-at &-ehtel sampl e.sot atic | ink

#Link MKL with MPI parall el execution

$modul e | oad /system/ apps/env/cpu/ Compiler/finte
$mpixi-gmk| =cl uster sample.ctdynamic | ink
$mpixi-gmk| =c | usstteetrnt el samp#eteatic | ink

For details on how to use Intel MKL, refer to the

Modulint el Mat h Ke-rDoeclu nieinhiraatri yo

0 Modulnt el Mat h Ke-rDoeclu nleinhiraat ri yo

https://software.intel.com/content invaivk/ewrsh/edn/ dev

I i brdaorcyu ment ati on. ht ml

(2) HDF 5
HDF5 is a Ilibrary for generating files that ca
hi erarchical Isst rjurceapareed for each calcul ation envi

l' i brary, -l adld 5t ot i on at compile time. The foll owin

$modul e | oad /system/ apps/env/cpu/ Compiler/finte
$modul e hldd &d
$ix-0 hsbampl esahnbpl-¢ hdf 5

(3) Net CDF

Net CDBE a binary file format t hat i s rvmade Ifyo ru stehde
scientific multidnmeées ss yisitesé npdreetpaa.r ed so that it can
l anguage [/ C ++ |l anguage / FORTRAN | anguage for e
l'inking the | ibrary;l naedtdc dofp taito ncso nspuiclhe atsi me. The f o

of a Ilibrary 1link.
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kClanguage

$modul e | oad /system/apps/env/cpu/ Compiler{inte
$modul e nled ad f

$ix-0 nesdafmpl e-sraanpfl-€é net cdf

kC§s§ | anguage

$modul e | oad /system/apps/env/cpu/ Compiler/{inte

$modul e nled axdix x

$i xpo nesdafmp | e-srmanpfl ezl npepg cdf -tmedcdf

k FORTRAMnNguage

$modul e | oad /system/ apps/env/cpu/ Compiler/finte
$modul e nleda@ldr t r an

$ixf-o nesdafmp | e-srmanpfl e-l M@ @ cldi ét cdf

4 Pnet CDF

Pnet Chbs a Il ibrary for simultaneous access to Ne
progr ams.ts sysiidmprepared so that it can be wused
|l anguage / FORTRAN |l anguage for each calculation e
add optionsl psneecthcdafs at compile time. The foll owing

kCl anguage

$modul e | oad /system/ apps/env/cpu/ Compiler/inte

$modul e plned dcd f

$mpix-c pnsdmpl e -pampf-¢ poet cdf

kC§s8l anguage

$modul e | oad /system/ apps/env/cpu/ Compiler/finte

$modul e plnea dcdxfx

$mpi ixeop pnsedmpl e -pampdlf e-lpmet cdf

k FORTRAMnNguage

$modul e | oad /system/ apps/env/cpu/ Compiler/finte

$modul e plnea d&fdofr t r an
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$mpifxo pnsdmpl e -pampife-l pa@t cdf

44, compiling a program for Vector computing environn
Describes how to compile a program for vector no
compile on, Babe¥ECis the recommended environment f
the BaseVEC environment when compiling the program

$modul e Blao\aI2 0 2 5

441. Seri akec&ti on

NEC compiler is wused for serial execution for VE.
the compilation on the front end
Progr amminnggualg (NEGDK f or VE
Fortran nfort
C nce
C+ + nc++
The main compile options are: For detailed option
information, use the man command.
Optino Functi on
-On ((n=04) Optimization options
0: Do not apply optimizatio
parallelization, inline expa

1: Apply optimization [/ autg
side effects

2: Apply optimization / auto
effects (default wvalue)

3: Apply optimization [/ auto
effects and multiple | oop op

4 : Apply ma x i mum opti mi zé

vectorizati on wi t h side ef f

6 8 © NEC Corpor26tion 20 \Orchestrating a brighter world NEC




| anguage specifications

-0 Specify the name of the exec

-mparall e Enabl e automatic parallel
The number of execution thr
environment variabl e OMP_NUWN

of execution.

-f openmp Enabl e OpenMP functionality
The number of execution thr
environment variable OMP_NUM

of execution.

-fi ndfiumeti onf|Perform automatic inline exp

-p Enable profiler
Performance measurement resu
after execution
Di spl ay t he contents of gm

command

-progi nf Generate an executable file
(defaul t)
Qutput PROGI NF i nformati on
variable VE_PROGINF = YES (¢
ti me

-ftrace Generate an object file and

FTRACE functi on

-traceback When the environment vari abl
at the time of execution, an
executable file that output

generated.

-g Generate mini mal information

i nformation required for bac

-r e p earl tl Output diagnostic message |

-repedritagnost|{Out put diagnostic message |

-r e pdrotr mat OQut put edit 1i st
The following is an example of compiling each
compil er. First |l oad the BaseVEC module and then
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$modul e

$nf oot sampl e

|l oad2Ba288%eVEC/

sample. f 90

$nce sample sample.c
$nc++0 sample sample.cpp
442. Thread Paratbteloh
The NEC compiler can use two thread parallel exec
parall el
For automatic pamplalrall,| espeaitf yyo'mpile ti me, and
speciffype€&nmp”™ at compile time. The number of threac
variable OMP_NUM_THREADS at run ti me.
ed )8t hread execution by automatic parallel
$modul e Bladaed/EXZ 5
$nfo-mpar at ¢ £t . f #Compile with automatic pa
$export OMP_NUM_ S HREBADS=i fy the number of )exe
$./a.out #Run exedutfile
( )is described in the job script and executed in ba
e®) OpeBMPhreads execution in parallel
$modul e BlazaeWELZ
$nf of bpentmpst . f #Compile with automatic pa
$export OMP_NUM_THREBEADPS=8 fy the number of )exe
$./a.out # Run exedu)t file
()is described in the job script and executed in b
443. Howt ocCompi |l e When Per for mi nxge cMPtli oPrar al | el E
NEC MPI is used for MPI execution for VE. The comg
the frant end
Check the compiler option i nfhoerlnpdt ioopn iboyn.speci fyi
Progr amminngguald NEC MP I

Fortran

mpinfort
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C mpi ncc

C++ mpi nc++

ey 8 processes (4VE x 2 processes) executed by MPI

$modul e Blacaed/EXZ

$mpinfort mpi_test.f # Compil e

$mpirammp -8e -30 adut #Specify executioln) by m
$mpirwmmp -8Benothen 4 ./ a. ctuSpeci fy executioZ)y by my

$mpiranp -Benothewdeld 0/ a. oabpeci fy executi(o3n) by m

(1Y 2)is described in the job script and executed i

444, How to Use Libraries

Describes how to use the I|Iibrary in a program for

(1) NEC Numeric Library Collection
NEC NLC is a numerical calcul at-Ahomot abTAQUBABSALS$ NS

in the vector calculation environment -AdBR siynsctleund, e

and various | ibraries such as BLAS, LAPACK, ScalLAI
I n this system, necnlc modul e ( 32mbpiit nond uelgee r( 3v2ek
integer + distributed memory parallel) are prepa
modul e. The following is an example of Ilinking th:
kWit hoduitstri buted memory parallel

#Statically Iink ASL native interface 32bif 1int

$modul e | oad2B@seVEC/
$modul e nleeand ¢/ 2. 3.0
$nfoxct sampl e. f #compil e

$nfodtas|l sequetndtiiad sampl#.loi nk

kWi thi stributed memory parallel

#Static linking of ScaLAPACK distributed memory
$modul e | oad2B@8seVEC/
$modul e nlecardnpgi / 2. 3. 0

$mpinf-orsampl e. f #compile
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$mpi nf-bstal appaalpacbkli as_sequlerntt il alnk

-st atsiaenp | e. o

* 1t is also possible to make a-sdywnami opltiimki.wi
For details on how to use NEC NLC, refer to the o
0O NEC Numeric Librarys@ol lsecGuiiodre 2. 3.0

https:// www. hpc.nec/ documents/ sdk/ SDK_NLC/ User sG
(2) HDE5

HDF5 is a Ilibrary for generating files that ca
hi erarchical Isst rjurcapareed for each calcul ation envi
l'i brary, -ldadld 5t m@ti on at compile time. The foll owin

$modul e | oad BaseVEC

$modul e hldd &d

$nce Rssampl es ahnbp | -¢ hd fI5d |
(3) Net CDF

Net CDF is a binary file format that rinmnsatwifdoerl yt hue
scientific multidnméesss yisitesé npdraetpaa.r ed so that it can
|l anguage [/ C ++ |l anguage / FORTRAN | anguage for e
linking the | ibrary;l naedtdc dofp taito ncso nspuiclhe atsi me. The f o
of a library I|ink.

kCl anguage

$modul e | oad BaseVEC

$modul e nled ad f

$nce nedafmpl e-sraanpfl-¢ d¢ net e dhfdf 5-1 id £l5s z

kC§§ |l anguage

$module | oad BaseVEC
$modul e nled ad X x
$nc++0 nesdfmpl e-smandpfl e\ cpp

-lnetcdf -tme#edfdflShdf 5-1 Wdl sz
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k FORTRAMNguage

$modul e | oad BaseVEC

$modul e nledatidr t r an

$nf oot nesdafmp | e-sraanpfl e-I M@ @ cldr € t el chfd fI15h d f 5-1 kWl s z

4 Pnet CDF

Pnet CDF is a library for simultaneous access t
progr ams.ts sysiidmprepared so that it can be wused
| anguage [/ FORTRAN |l anguage for each calculation e
add optionsl psnecthc dofs at compile time. The foll owing

kClanguage

$modul e | oad BaseVEC
$modul e plned dcd f

$mpi noc pnsedfmpl e -pampif-é ponet-t dpi

kC§8 | anguage

$modul e | oad BaseVEC
$modul e plnea dcdxfx

$mpi nc++ pnedfmpl e -pampf e-lpmpe t-¢ cp-l mpi + +

k FORTRAMnNguage

$modul e | oad BaseVEC

$modul e nledatidr t r an

$mpi nf-orpnsdfmpl e -pampf e-l pa@t-t chp i
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45. compiling a program for GPGPU computing environme

451. Seri akeci&ti on

Compile is done on the front end.
The compile commands for each program | anguage
Progr amnminngguall NVi di a HPC
FORTRAN nvfortran
C nvec
C+ + nve++
CUDA nvcec
The following is a compila@atiomtiexmmpycecu OoWEAnt hs perce
of the executable file to be created. I f not spec

First you need to | oad the NVidia HPC SDK envir
the modul e command. The standard version of the ¢

you | oad the BaseGPU modul e.

$modul e | oadPdUZBa25e G

$nvfortorsmmpl e sample. f90

$nveo sample sample.c

$nvc+e6 sample sample.cpp

452. Thread Paxatblbel ofk

To execute in parallel threads, specify the foll o\

Parall el m(NVi di a HPC SDK

OpenMP -mp

Aut omatic [-Mconcur

The number of execution threads i s speci fied by
OMP_NUM_THREADS = <number of execution threads> at
The following is a compilation exampl e. First y C

environment variable settings module with the modul

$modul e BlamaPddZ 02

$nvfortorsmmpl empsmampl e_omp. f 90
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$nvfortor ammpl eMsompcsuarmpl e _smp. f 90

453. MPIPar al ketu€i on

OpenMPI is available .for MPI environment
The compile command is as foll ows.
programmi ng | aaFoknt el MP I
FORTRAN mpfiort
C mpi c ¢
C+ + mpi c+ +
The following is a compilation exampl e.

$modul e Blasa®Pd32 02 5

$mpfiorot sampl e_mpi sample_mpi.f90
$mpi cco sampl s ampil e_mpi . c
$mpic+or sampl e_mpi sample_mpi.cpp

454. Compi loe EUDA

Numerical calculations using GPGPU are possibl e wi
describes the procedure for compiling your own pr o
As a development environment for GPU, NVCC Compi l
I n addition, the Fortran compiler (nvfortran) sup
compile a program using CUDA is as follows. dror CU
"“.cu", and for CUDA Fortran it is ".cuf" or ".CUF".

Progr amminnggual NVi di a HH

CUDA Fortran|nvf @amt

CUDA C nveec

The following is a compilation exampl e.

T CUDA Faonr tcompil er

$modul e | oad2B®&se GPU/
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$nvfmmio sampl e _cuda sample_cuda. cuf

T CUDA C compil er

$modul e | oad2B®2se GPU/

$nvco sample cuda sample_cuda. cu

455. Options for OpenACC

Specify the following options when compiling a pr

Progr amminnggu al NVi di a HH

OpenACC C -acc

The following is a compilation exampl e.

$modul e BlacadP W2

$ne-0 sampl eecacccsampl e_openacc. c

456. How to Use Libraries

Describes how to use the I|ibrary in the program f

Regarding the use of the |ibrary, there are notes
GPGPU computing @&hwivif @m me ratn. sduopepsd ontocthange t he sear
for include files accordingdgi ke €RA®AIThHeornenieonrte , v atrhiea b
environment variable set by the modul e -lc oongtain@n maut

compile time. The execution example is as follows.

$nvfortor ammpl e s anripd{eCHATOH}

(1) HDF5
HDF5 is a Ilibrary for generating files that ca
hierarchical structur e. It is prepared for each c

l'i brary, -l dadld 5t ot i on at compile time. Threarfyollliomki .n

$modul e | oad BaseGPU
$modul e hldd &d
$nveo hssampl esahnbpl-¢ hd fR$ { D_RUN_PATH}
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Since it conflicts wi t h t he oS staifMmdar d
$ {LD_RUN_PATH} option and prioritize the cor

(2) Net CDF

Net CDF is a binary file format that is widely wu
scientific multidimensional dat a. In this system |
|l anguage [/ C ++ |l anguage / FORTRAN | anguagédehor e
l'inking the 1ibrary;l naedtdc dofp taito ncso nspuiclhe atsi me. The f o

of a library 1link.

kClanguage

$modul e | oad BaseGPU
$modul e nled a&d f

$nve nedfmpl e-smmanpfl-é net cdf

kC§8 | anguage

$modul e | oad BaseGPU
$modul e nled a&dl X x

$nvc+o6 nedfmpl e-smanpfl ezl mpepg cdf _cl+ntedt cd f

k FORTRAMnNguage

$modul e | oad BaseGPU
$modul e nleaa@ldr t r an

$nvf or tor mresdafmp | e-sraanpfl e .-f PPCPATHhet cldiét cdf

(3 Pnet CDF

Phet CDF i s a |library for simufiforamatousdi laexed s omec
programs. I n this system, it is prepared so that
|l anguage / FORTRAN |l anguage for each calculation e

add optionsl psnuecthc dafs at complilloewitnignei.s Tahne efxoampl e of

kClanguage

$modul e | oad BaseGPU
$modul e plnea dcd f
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$mpi ec pnsdfmpl e -pampli-¢é poet cdf

kC§s | anguage

$modul e | oad BaseGPU
$modul e plnea dcdxfx
$mpic+ot pnsdmpl e -pampffe-lpmetcdf

k FORTRAMNnguage

$modul e | oad BaseGPU
$modul e plnea d&fdofr t r an
$mpi fortpnesdmpl e -pampife-l $CPATHpnet cdf
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46. How t o GWNsUe Compi |l er Col l ection

You can wuse the GNU Compiler Coll ection. This s

BaseGB6@se environment . Pl ease | oad t he BaseGCC e

compiling the program.

$modul e BladaedsZC2 5

46.1. Seri al Execui on
Compile is done on the front end.
The compile commands for each program | anguage
Progr amnminnggu al GNU ComiCioll érecti on
FORTRAN gf ortran
C gcc
C++ g+ +
The following is a compila@tiomtiexrmampycecu A&t hs g ence
of the executable file to be created. | f not spec
First you need to | oad the I ntel compiler envir

the mobd command. Loadi mpdiuhe Badeoe@®@€Ci cally | oad:s

version of the Intel compiler.

$modul e | oad2B2seGCC/

$gfor ta amampl e sample. f90

$gcco sample sample.c

$g++0 sample sample.cpp

462. Thread Parall el Execution
To execute in parallel threads, specify the foll o\
Parall el m(GNU Comgiollé¢recti on
OpenMP -fopenmp
The number of execution threads is specified by
OMP_NUM_THREADS = <number of execution threads> at
The following 1is a compilation exam@NBconmiirlsetr vy
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environment variable settings module with the modul
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f9o0

© NEC Corpor26ti on 20

\Orchestrating a brighter world N ‘




47. Howt dse&€ontainer s

This secctciroibresser ug etfiosngsri ous base container i mages
| ocal registry, customize the container, and buil d.
For an overview of how t ol .u5sUdet hceo nftoanitnaeirner, see
471. Preparation of container i mage

The container image can be obtained from the | ocal
on the Internet. You can also upload your own cont ;
O Transfer from | ocal workstation to system
The container image prepared as an image file can
etc. in the same way as a normal file. For details

to2"3File TFransfer

U Get container bH@EpPodalomregi stry
This section describes the procedure for acquiri
SQUI D"s 1l ocal registry. As an exampl e, to get the

the | ocal registry / master _image, execute the fol]

$singularity \build test.sif

oras://cntm: 5000/ master i mage/test: 1.

The command for mat is as foll ows.

$singul arkt maljaeihecme®>
or a/s/:cnt m:/ 500n&a ge>:ptad d>

I f the container image is successfully acquired,
example) wildl be created in the current directory.
it Get container image from Singularity Librar?

This section describes the procedure for acquirincg

singularity Ilibrary.
As an example, to get the container image of <cent
the foll owing command.
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i

i

8

$singularity build centos. sif

|l i br/lalreymmef f / cent os/ cent os: 8

The command for mat is as foll ows.

$singul ar kt maljein &che >
| i br a<riymal/g/e >p & talg >

I f the container image is successfully acquired, t
example) wild.l be created in the current directory.
Get container Domelgélubr om

Here are the steps to get a Docker container i ma
singularity container i mage. As an example, to get
Hub, execute the following command.

$singularity bulild centos. sif

dockeddlocker.i btEeEnboarlyatest

The command format is as foll ows.

$singul arkt maljaeiheme®>
dockéddlocke«i mage >p &talg >

I f the container image is successfully acquired, t
example) wildl be created in the current directory.
AppenddGet an i mage from NVIDIA GPU CLOUD ( N¢
NVI DIA GPU CLOUD is a website provided by NVidia,
various utilities are published. The container i ma
Docker container, and can be obtained from this sy:¢

To obtain it, you need to register as an NGC use!
i NGC Catalog Containers

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

In the following exampl e, the procedure is expl

registration on NGC and issuance of API Key for do
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First, set the user name and APl Key for NGC | ogi:

name is fixed to $ outhtoken, and the API Key is t|

$expol NGSLARI TY DOCKER_USERNAME=' $oauthtok
$expoFItNGULARI TY_DOCKER _PARBIS WORD=

Then get the container | mage-BeAs hara rdsgpiapllf e,0 mt dN GLe

execute the following command.

$singul ari type bah mar bgh:pA 1\.s4 f
docker:// nvcr.-bernakmai led hbk. 4

The command for mat is as foll ows.

$singul arkt maljaeiheme®>

docker:// nvc<si mad e ¥ dltalg #

I f the container image is successf ul lbye nacchgnairrkesd,

21 -Mpl .sif in the above example) wildl be created i

472. Customard@ui |lantCailmarges

Describes how to customize and build the containe
There are two ways to customize and build a <con
customi ze and build via sandbox, and the other i s

def file and buil d.

U How to customize via sandbox

Learn how to customize and build via sandbox.

(1¥reag&ndbox

First, create a sandbox from the container i mage.
create the sandbox and run the command to create t
ownership of the directory to be moved and tthhee pr i
command to be created differs between the dlsprmredar eas
areWwith -thefakeroot) option, the created user may I

sandbox. In this case, delete the sanidbex Bekcé®di nc
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sandbox.

As an example, here is an example of command exec!
test when there is an image file called test.sif i
When creating a sandbox in the home area

$cd/mySandbox
$singul ariftgabdbbdpxer ms tteesstt. si f

When creating a sandbox i n-stpheee de xatreenaded area [/ h

$cd sqgf s/ wor k/ <gr<owspe rn ameermeSandb o x

$newggproup name>

$singul ariftgabdbbdpxer ms tteesstt. si f

The format of the singularity command is as foll o

$singul ariftgabdbbdgpxer ms andbmeaxmesi mage fid e

(2ptart container

Then start the sandbox as a container.

$singulraurri-wy e st

The format of the singularity command is as foll o

$singulrarfi-vgsandbox >name

I f the container starts successfully, you wil!/ be

Singubarity

From the above prompt, add a package wusing dnf or
the package depend on the OS distribution stored i

Af ter customizing the container image, stop the ¢

Si ngubearxiitty

—~

3Build i mage

Finally, build the container image and generate a

$si ngulbaritftde s tt. ess tf

8 4 © NEC Corpor26tion 20 \Orchestrating a brighter world NEC




The format of the singularity command is as foll o

$si ngulbariiftdg if i | € >n asnaen d moaxme

I f the build is successful, a sif file wil!/ be <c¢r

(4) Del ed@ndbox

Nor mal | vy, sandbox can be deleted with the rm com

del ete a sandbox called test in a directory call ec

$cd/ mySandbox

$r mfrt est

The command for mat is as foll ows.

$r mfr<sandb oex

However, depending on the container iimage, the wus
be able to completely delete the sandbox. I n this
with privilege and delete sandbox from the contain
For exampl e, i f you want to delete the sandbox
my Sandbox using the container image of alpine, exe:

$singul ariftlgi eedeny Sandbiobxr ary: / /-ratlepsitne r m

The command for mat is as foll ows.

$singul ariftgi epat¢thcandba&ary contai>nler name

rmr<sand naxme

U How to describe the customization contents |
Describe the customization contents in the def fi

ti me.

(1Yreating a def file

First, create a def file to use for the buil d.
As an exampl e, if you want to customize the test
base container i mage, the def file will be as foll
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1 Bootstrap: oras
2 From: cntm:5000/master_image/test:1.0
3
4 %files
5 [ test. conf /opt/test. conf
6 Jtest_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
, Overview of def file
() Boot stFragm
Describe the type and location of the base i me
() %f il e
Describe the files you want to copy from the [
() %post
Describe the command for customizati on
() %runscript
Describes the process to be automatically exec
*For details on the def ile, refer to the sing
https:/ /syl abs. i oduwiudedaledd f3i.ni/tuisen _f il es. ht ml
(32Bui d i mage
After creating the def file, build the container
As an example, to build using a def file called 1t
command .
$singulbariiftdgst . si f test. def

8 6
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The format of the singularity command is as foll o

$singulbariitdgi f f i | edenfainiee> n<a me >

I f the build is successful, a sif file wil!/ be <c¢r
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48. How t o Pyseron
I n this system, Py tihod n8v aandda bPhyet hPoynt2hon | anguage e
When using the PylthaBdmslelPygaagayi modmeet

$modul e BlacRef2 02 5

The standard Python environment when BasePy is | oa

|l oad additional modul es of Python2.

$modul e Blachef® 0 2 5
$modul e plyadehcdbn2/ 2. 7

Al so, when -compgt GBUe Python3, switch modul es.

$modul e | oa®0BasePy/
$modutfeorce switch python3/3.6 python3/3.6. GPU
$modul e | oad2B&seGPU/
$modul e cluaanch/ 9. 8. 0. 87

48.1. Use i n interactive mode

The Pyt hon | anguage <can use the interactive mo C
interactively while inputting the python | anguage ¢
starting, executing, and terminating the interacti:

Q) Pyt hon3

#1 oad modul es

$modul e | olRyd Base

#start intreractive mode

$pyt hon3

[ GCC Intel (R) C++ gcc 8.3.1 mode] on | inux

Type "help", "copyright", "credits" or "license"
> > >
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# doPyt hlomnguage

>>>pri'nhtdl pypiwwH) n # Execution content
heldyt hon # Execution result
#end intreractive mode

>>>exit ()

$

(2) Pyt hon

#1 oad modul es
$modul e | olyd Base
$modul e | oad python2

#start intreractive mode
$pyt hdn
Python 2.7.18 (default, Apr 19 2021, 13:143104)
[ GCC Intel (R) C++ gcc 8.3.1 mode] on | inux?2
Type "help", "copyright", "credits" or "license"
> > >
#doPyt hlomnguage
>>>pr i"'nhteplyoHon # Execution content
heldyt hon #Execution result
#end intreractive mode
>>>exit ()
$
48.2. ExecuPtreogram and Script
It is also possible to batch execute Python progr
etc., just like a normal programming | anguage. An
Python program on this system is as foll ows.

(1) Pyt hon3

#1 oad modul es

$modul e | oRyd Base
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#execute program

$pythom3ample. py

2 Pyt hdn

#1 oad modul es
$modul e | olayd Base
$modul e | oad python2

#execute program

$pyt hdnsampl e. py

483. AddPyt hModul e
As for the Python | anguage, many PyheroRyRloduPgetsh

Package MWhaeex)additional modydesaamet nerdiHytomunrst al
home directory.

i PyPI

https:// pypi.orgl

Use the pip command (pip3 / pip2) to install addi:

pip command ar e:

pi pX st di splliagyyt of i nstalled py

pi pX install [pyl|linstpglthmondul e

pi pX show [pymodldi splay detai pgt brbodsplee

pi puwhi ngtpaylmod] uni nsptyalhlnodul e
*Thépi par t'pii §Bor pyt hdmi3pfaonrd pyt hon?2.

I n addition to the Python module that i's maintai
execution example when additionally i rfrotealalnipng: by
installation of dumper modul e)

1) Python3

#1 oad modul e

$modul e | oRyd Base
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#install addi ti onal modul e

$pi pinstall dumper

2 Python?2

#1 oad modul e
$modul e | olyd Base
$modul e | oad python?2

#install addi ti onal modul e

$pipinstall dumper

484. Using python modul es
I n the Python | anguage, you can use the Tesor Fl ow,

Each sample program is as foll ows.

(1) Tensor FsSlaomp(l e _tenso)yfl ow. py

i mport tensorflow as tf

mni st = tf.keras.datasets. mni st

(x _train, y_ _train) mni»stteéotad yWattagt)) =
X _train, x_ test = x_train [/ 255.0, x_test [ 255.0

3
<}
o
®
I
—-
-
=~
®
-

as. model s. Sequential (][
tf.keras. |l ayers. Flatten(input _ shape=(28, 28)1) ,
tf.keras.|l ayers. Dense (128, activation="relu'l]),
tf.keras.l ayers. Dropout (0. 2),

tf.keras.|l ayers. Dense(10)

predictions model (x_train[:21]).numpy()

predictions

tf.nn.softmax(predictions).numpy()
l oss _fn = tf.keras.|l osses. SparseCategorical Crlossen
loss_fn(y_train[:1], predictions).numpy{()
# 2.835742

model .compil e(optimizer="adam',
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l oss=1o0oss_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.l ayers. Softmax()
1)
probability_model (x_test[:5])

(2) Ker assa(mpl e_kefyas. py

i mport numpy as np

i mport tensorflow as tf

from tensorflow import keras

from tensorflow. keras import | ayers

# Model / data parameters

num_cl asses = 10

i nput shape = (28, 28, 1)

# the data, split between train and test sets

(x_train, y_train), (x_test, y_test) = keras.datasgets. mi
# 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.expantl)di ms(x_train,

X _test = np.expand)di ms(x_test,
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]cl ass
y test = keras.utils.to_categorical (y_test, num_cllasses
model = keras. Sequential(
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kera

(7]

.l nput(shape=input shape),

|l ayers. Conv2D(32, kernel _size=(3, 3), activati|on

1]
-

|l ayers. MaxPooling2D(pool _size=(2, 2)),

1
=

| ayers. Conv2D(64, kernel _size=(3, 3), activatijon
|l ayers. MaxPooling2D(pool _size=(2, 2)),
|l ayers. Flatten(),

|l ayers. Dropout (0. 5),

| ayers. Dense(num_cl asses, activation="softmax"),

model . summary ()

batch_size = 128
epochs = 15
model .compile(loss="categorical crossentropy", optlimizer

model . fit(x_train, y_traingpbahshepbrbsbavahisdarzeaon_spl

score = model .evaluate(x_test, y_ _test, verbose=0)
print("Test loss:", score[0])
print("Test accuracy:", score[1])

(3) Pyt orscahnfp lpey t or p)

i mport torch

i mport math

dtype = torch.fl oat

device = torch.device("cpu")

# device = torch.device("cuda:0") # Uncomment thig to r
# Create random input and output data

X = torch.mdtnts.pmic,e(math. pi, 2000, device=device, ditype=oc
y = torch.sin(x)

# Randomly initialize weights

a = torch(yandleevi ce=device, dtype=dtype)

b = torch.randn((), device=device, dtype=dtype)

c = torch.randn((), device=device, dtype=dtype)

d = torch.randn((), device=device, dtype=dtype)
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|l earning_rGate = 1le

for t in range(2000):

# Forward pass: compute predicted vy
y_pred = a + b * x + ¢ * x ** 2 + d * x ** 3
# Compute and print | oss
l oss = (-wlpmedv(2).sum().item()
if t % 100 == 99:
print(t, |l oss)
# Backprop to compute gradients of a, b, ¢, d wijth re:
grad_y _pred = 2-y0) * (y_pred
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 wusing gradient descent

a-= |l earning_rate * grad_a
b-= | earning_rate * grad_b
c-= |l earning_rate * grad_c
d-= |l earning_rate * grad_d
print (f"'"Result: y = {a.item()} + {b.item()} x + {qg.item
The execution method is as foll ows.

#1 oad python environment

$modul e | olyd Base

#rumensor Fl ow

$pyt hssmmpl e_tensorfl ow. py

#r uKer as

$pyt hssmmpl e_keras. py

#ruRytorch
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$pyt hemampl e_py.tpoyr c h
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5. Progr axnectut Metnhod

51. Commont elms
511. Expl anadfi dmb Manageameearnh S
I n SQUI D, the job management system "NEC NQSV" ena

use of computational resources. Request |jobenalxecut
node to the job management system. For thehereqjuelst e
request s, t he amount of required resocsicagles, computue
system, et c. are taken into consideration and judg
the execution order is deseamienedmp8iamfcetslyise ednanm tge
supposed to be shared by a | arge number of user s,
adopted.

NQSV " Request" and "Job"

The following terms are used as the concept of t
Request: A wunit of batch usage requested by the
Job: A unit of execution in a reqguest that runs
I n t his document , t he term "job" i s used t o

(corresponding to NQSV request) requested from t|

understanding including other systems.

512. Interactive Job Submission Method

I nteractive |jobcdmpuwut g obo des ucsenv eacstaitvi eolnya)l .l yl f( i yna
to use inteb,aciuseaethe glogin command.

A sample conversation job submission commangogéexar
CPU node) is described bel ow.

$qgl ogdgInNTCgr ou®C=123oiptilJons
tinteractive queue name

tgroup name

When you executceo mnhaen dg,| otghien request | D is numbered
sddouats shown bel ow.

Requds3tl0. squdmi tted tHANTQCueue:

Waiti ng3fMm.reged start.
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513. Job Submi sestihoond M
To submit a job from the front end, follow the pr
Create a job script file

Job request to the job management system

(1¥%reating A JobeScript F

A job script file is a file required to describe &
execution command to perform the calculation in this
of resources required for the |job #PaBnSa)gement system

A sample job script (example opusposal CEMeovodepni ®n
bel ow.

1 #!/bin/bash

2 Hommmmee gsub option  -----------

3 #PBS-q SQUID

4 # h Specifying the queue name to submit a batch request

5 #PBS-- group=G01234

6 # h  Group name to be charged

7 #PBS- | elapstim_req= 01:00:00

8 # h Maximum job execution time request value 1 hour example

9 #PBS-| cpunum_job=76

10 # h Required value for the number of CPU cores to use
11 #PBS-mb

12 # h  Send an email at the start of batch request execution
13 #PBS- M user@hpc.cmc.osakau.ac.jp

14 # h Destination address

15

16 H#emeo- Program execution -----------

17 module load BaseCPL202%5

18 # h Load the base environment

19

20 cd $PBS_O_WORKDIR

21 # h Move to the current directory when qsub is executed
22 Ja.out

23 # h Program execution

(2yob Requa@$te Job Managesrmem S
Job requests to the scheduler are made as foll ows

schedul er.

$gsubopt[filojophb script]file name

When you executemmhedgsthe request | D is number

the standard output as shown bel ow.
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RequdsdtB&8gdubmitted

tSQ Ud. De u e :

The main options of the gsub command are: There &
options for vector nodes, options for CPU nodes, a
the options according to the system to be used.
common options
Options Description
-g gq[u e e mle Specify the queue t o Rseugbumi
-groupgErpumme Executes the job in theos
of the specified g(rPeuguiirse
-lel apstinlapg=ed ti]|Specify the el apsed ti me |
| f not specified, the def
will be applied.lts format
hh: mm: sEhhoumst mi nutsessecond
-N[j ob n]lame Specify the name of the |
batch script name wil/l be
-o[stdout fJjle name |Specify the output file ng
of the batch job. | f not
"[job name] . o[ riesgueosutt puD
directoryhehpob is submitt
-e[stderr file name]lSpecify the output file n
of the batch job. | f not
"[job name].e[request | D]
directory where the reques
- [ 0, e] Mer ge t he standard out put
out put of a batch job.
o: Outputs the merged res|
e Outputs the merged resul
(A space is regpiand bebwe
-M mail address Speci fy t he destination
specifying more than one
-M email _addressl,email _ad
Pl ease separate with " " |
-m [ b he We wi || send you an email
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status of batch jobs.
b: Send an email when the
e: Send an email when the
a: Send an email when the
(A space is regmianad bebwe
You can specify more than
Example) Email noti ficatid
-M be
-vienvironmet] valial|Specifies the environment
running the batch job.
-r {0y | n 1} Specifies whether to rerur
Y: Rerun is possible
N : No rerun
options for CPU nodes
Options Descri ption
-b[number @9 nod Specifies the number of
-T nipi l'ijbrary Must be specified when g
I f you are wusing the | nt
availabl e-T &Speéempiy
I f you are using the NVI
OpenMPI i s avai-Tabpenm@p
option®U mrod@ s
Options Descri ption
-l gpunumGRP WL per] node|Specify the number of G
-gpuml hosGPU[s per] node|Same ds g'‘punum_job" abo
-T [mpi |ibrary] Must be specified when
I f you are using the |
i s avail abiTei nSmedi fy
| f you ar e using t he
compil er, OpenMPI i s -Ta
openmpi
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options food¥ector

Options Description
-venodes|][ VE Specify the total numbe
-venulmhostEs[ Wer | ogic{Specify the number of \
l ogi cal host (roughly u
of VEs to reserve in 1V
-T necmpi Mu s t be specified when
SXAurora TSUBASA.
514. JobakNagemerytst eoom@ands
The status of the submitted job can be checked
management system.
(1fXhek Batodh J
Use the gstat command to check the status of subm
When displaying a |list of jobs submitted by the
$gstat
., When displaying the | ist without omission
$qgst al
The above are | owercase |l etters L.
Width optimization is peatpteestdd mMny' sape ctihfey ismagne”
., When displaying the details of a specific job
$qgst at [RequdDi
Use thecommand to check the execution start time ¢
execution start time has not been decided, the tim
$sstat
Use theogematnd to di splay the contents of standard

during job
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$gcate RdqquddDt] When displaying standard error ol

$qgcato Rdquéd Di For standard output display

It is also possible to combine the following opti
-f Out puts the added data as the contents of t
-n Di splays the specified number of | ines. (If
-b Di splay from the beginning of the file.

(I'f not specified, it will be displayed fr ol

When the job is finished, it disappears with the

(2Hol d BadbgHhd1Jd)
To hold the submittedojmmandus@8yt hel ghaanlgd it , it wi

the scheduling target and execution will not start

$ghlod[Re qu d Di

(3Rel ease Hol d Of eBeatacshe)Job (R
Use theogmlasnd to release the hol d. By releasing

state before the hold was released and is subject

$qr |l KReql & Dt

(4pPi splay job informati on
Use the acstat conmmdbmd otranadii oml sywubmi tted by the wu
., When displobnifmomg mati on submitted by the user in

hours from the time the command was executed)

$acstat

, When displaying information (command execution

in the past

$acstAt
Al so, use the acstatgroup command to display infor
to which the user belongs in the past.

When di spglodbynifomg mati on submitted in the past by

bel ongs (within the past 24 hours from the ti me
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$acstatgroup

When di sglodyifmg matoinoman(d execusiubmi yead) in the
the group to which the user belongs
$acstatghoup
(5pel ete Boabt ch J
Use the gdel command to delete the submitted requ
$gdeReduéddDt
I f the batch job is in the run state (RUN), SI GTI
specify the wait time before sending a SIGKILL by s
ti me witgh otphdefnaud tseécsonds.
(6pPi splay Queue Status
Use the gstat command to display the status of th
$qst-Dt
515. Core File Output Settings in NQSV
FoFnt ewvwajcabasnd bat cvhi MfQSbIshe core file output | imit (
on the NQSV side
The default core filGfomr za&l Il.Tdnier ed dr set umloess t hi
changed, core files WwWiflyonmogyene ragpppmeer yiodue must explic
set the core file size |imit in the job script.
The core file is output to the directory in which
options feat ur es
coresz_prc=[max_1l1i Core file size limit per
Specify the size | imit usg
Exampl e: [integer] [.fraction] [ uf
Setting the core fi units can be specified afg
MB | f units is not specifie
#PBYd coresz_prc=5as byte
b Byt e
kb Kil obyte
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mb Megabyte
gb Gigabyte

th Tebyte

The output format of the Core file is as foll ows:

I t em Sett Vague Re mar ks

Cordiloeut pu core. %P. %u. %g. %s | %P: Pr dcDP§E)®
locati on %uThereabser of
dumped process
%g:Real group of
process

%s: The signal
caused the dump
%t Dump gener at
%c:Core File Size

%h :Host name

52. Jobl &ss

This seeddrinbals the SQUID job c¢cl ass. Each job cl ac
job management system, and the user can use the cal
job to the queue.

The queue is divided into an input queue in which

execution queue that waits for the execution order.

521. Job Cla&®snerPadr pose EBRUr nment

Ho w Job <clfAvail ajMaxi mu|Avail afNumber|{Remar ks
Us e el apselnumber |{memory |nodes
ti me cores
Share|SQUI D |[24hour|{38, %lo2{124TiB|512 Occupi e
use (7@dnode |(248GBAe use i
the nod
SQUI-B [24hour|{38, lox|{124Ti B|512 * 1
(78node |[(248@BNHe
SQUI-FED [24hour|{38, lox|{124Ti B|512 * 2
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(78node |(248GBMe
SQUI-® |[24hour|38cor e 124Gi B|1 * 3
DBG 10 15Q@ore|496Gi B |2 For
mi nut e[(7@node |(248GBMe debuggi
I NTC 10 15C@ore|496Gi B |2 I nterac
mi nut e|/(78node | (248GBAQe use
Occup|mySQUIlUnl i mi|76coxe |248GKkB|Occupi
use Number |[Number |number
occupi goccupi e
nodes nodes
*1For those who want to reduce the execution waitd.@i
with a narrow bandwidth of the interconnection net:
*2For those who want to increase the point consumj
shorten the execution waiting ti me.
*3For those who want to reduce point consumption |
with other jobs
522. Job Clan/ cE©Qomputing Environment
Ho w Job <cllAvail ajMaxi mu|{Avail abNumbelRemar ks
Us e el apselnumber {memory |of no
ti me cores
Share|SQUI D |24hour|25600rel2Ti B 256
use (1davg (4@BY B
SQUI-WD |[24hour|256600rgl2Ti B 256 *1
(10VE (4@BYH
SQUI-® |[24hour{40core|192Gi B |4 *2
DBG 10 2Cor e 96i B 4 For
mi nut el ( 1dVE (4@BYH debuggi
I NTV 10 2Cor e 96i B 4 I nterac
mi nut el ( 1dVE (4@BY B use
Occup/mySQUIlUnl i mi|l®@orx 48 GixB Occupi
use Occupi g0ccupie|numbe
VE numbnumber
*1'For those who want to increase the point consumj
shorten the execution waiting ti me.
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*2For those who want to reduce point consumption |

with other jobs

523. Jobl €sf oGRFGPU Computing Environment

Ho w Job cllAvail ajlMaxi munAvail ab/NumberlRemar k
Us e el apse/number |memory |of nod
ti me cores

Share(SQUI D|24hour|243Q2orel1l5. 75Ti|32

use (78node |(545Bhode

SQUIFD |24 hour|243R2orel5. 75Ti|32 *1
(78node |(50GBhode

SQUIP [24hour|38core |252Gi B |1 *2

DBG 10 min{l52corgl, 0Bi8B |2 For
(7@node |(56GBYE debugg

I NTG 10 min{l52corgl, 0BIB8B |2 I ntera
(78node |(56GBYEH use

OccupimySQUIUNI i mi|7&o0r>x 504GKkB |Occupi
use Number Number number
occupieloccupie

nodes nodes

*1For those who want to increase the point consumj
shorten the execution waiting ti me.
*2For those who want to reduce point consumption |

with other jobs
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53. GenerPulr pose EQRlEr onment

This section describes-ppoposeanOpitrsonfmmentgener al

531. Howt dUse Sewxiexzlutk on
This is a sample job script that assumes program |

qu e u e SQUI D

gr @u G01234

el apse ti me 30mi nuds tdour i f not specified

#l/bin/bash

Homeme gsub option  -----------
#PBS-q SQUID

#PBS-- group=G01234

#PBS- | elapstim_req=00:30 :00

Hmmeeee Program execution -----------
module load BaseCPU2025
module load xxx/xxx

© 00 ~NO Ol WDNPE

=
[N )

cd $PBS_O_WORKDIR
Ja.out

[EEN
N

| i Be

Describes what was module | oaded at compile ti m
This job script only executes the progr am,i sbuatl sboy
possi ble to make a request such as "Send a notific

job execution” and "Specify the name of the output

532. Howt dUse ThrandlBxedcuti on

This is a sample job script that assumes thread pa
, Queue SQUI D

group G01234

el apse ti me 30mi nnu eshour i f not specified

Totmuimber of cfoor=3&& orxCPX1node

1 #!/bin/bash
2 #ommomee gsub option  -----------
3 #PBS-q SQUID
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4 #PBS-- group=G01234

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

6 #PBS-v OMP_NUM_THREADS=76
7

8

9

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

10 module load BaseCPU205
11 module load xxx/xxx

12
13 cd $PBS_O_WORKDIR
14 Ja.out

i Be
Specify the number of parallel executions
, i neé
Describes what was module.l oaded at compile ti mi

Precautions when wusing

Be sure to specify "OMP_NUM_THREADS" in the execu:
I f "OMP_NUM_THREADS" is not specified, or i f an i
may occur with an unintended parallel number. Pl eas:c

533. Howt dtUs eMPIExecuti on

This is a sample job script that assumes 304 para
qu e ue SQUI D

., group G012314
el aepst i me 30mi nui tédsur i f not specified

Tot al number of 30dr88& orx@ CPW4nodes
numbern oade 4 No need to specify when executir

MPIl | ibrary I ntel MPI

#!/bin/bash

Hommmem gsub option  -----------
#PBS-q SQUID

#PBS-- group=G01234

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

#PBS- T intmpi

© 00 ~NO Ol WN P

H#emmme- Program execution -----------
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10
11
12
13
14
15

module load BaseCPU205
module load xxx/xxx

cd $PBS_O_WORKDIR

mpirun ${NQSV_MPIOPTS}p 304 ./a.out

| i Be

Specify the number of nodes.
| i @e
SpecdTf y ntwhpein using MPI
| i e
Descri bes what was module.l oaded at compile ti mi
| i f%
Specify $ {NQSV_MPI OPTS} as an argument of mpiru
host on which the job wild.l be executed is passe:
The path of t he current directory wher e t he
automatically assigned to the environment wvari al
534. Howt dUs eMP|l + ThReraalElxelcut i on
This is a sample job script that assumes 4 proces
and each process generates 76 threads.
qu e ue SQUI D
group G012314
, el aepsti me 30mi nui tdéasur i f not specified
, Total number of 30de=88 c®2@PWK4Nnodes
numb e rn oale 4 No need to specify when executir
., MPI library I nt el MPI
Number of threadé Specified by OMP_NW&Mi ABREADS
#!/bin/bash
H#e-mme- gsub option  -----------
#PBS-q SQUID

OO0 WDNPR

#PBS-- group=G01234
#PBS- | elapstim_req=00:30
#PBS-b 4

:00
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#PBS-T intmpi
#PBS-v OMP_NUM_THREADS=76

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

module load BaseCPU205
module load xxx/xxx

cd $PBS_O_WORKDIR
mpirun ${NQSV_MPIOPTS}p 4 ./a.out

| i @e
SpecdiTint mpi when.using MPI

i &8

Describes what was module.l oaded at compile ti mi

| i 06

Specify $ {NQSV_MPI OPTS} as. ahhraoggmetnhti ofs pned ir fu
host on which the job wildl be executed is passe:
The path of t he current directory wher e t he

automatically assigned to the environment wvari al

535. Advanced usage

(

Wi

b

wa

0]
S

\Y

t

109

e

f
p

a

nual specification of the number of sprocesses i
ou can | imit the processes wpphin, apmdlbhesbyoppieo
ncluding the | _MPI PERHOSITA ebhel rHdWwhee/ retr , vahieab lue
th -mbehinefile -mpthonefithe option takes preceder

n SQUID's job managememtr rsy sdrednh osttheopti ons ar €
cause the NQSV_MPI OPTS envir onmemhi nefrii laedd | eep tcioomn
nt to | imdr tdhfe pmruocesses in the node, you can
cores-lincptumam_jolHowpveoh. if you want to make
ecifications such as$cusmsmemngectohre PBAINNOGDBEFI LE en\v

riabl e.

The following is a sample job script that uses t

(0]

generate 128 processes (64 processes per node)
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qu e u e SQUI D
group G01234
el aepst i me 30mi nui tdsur i f not specified

Tot alumber of clo2r8e$4proceg8B80de

numb e rn oade 2 No need to specify when executincg
., MPIlibrary I ntel MPI
1 #l/bin/bash
2 #ommmem gsub option  -----------
3 #PBS-q SQUID
4 #PBS-- group=G01234
5 #PBS- | elapstim_req=00:30 :00
6 #PBS-b 2
7 #PBS-T intmpi
8
9 Hmmeeee Program execution -----------
10
11 module load BaseCPU20%5
12 module load xxx/xxx
13
14 cd $PBS_O_WORKDIR
15 mpirun - hostfile ${PBS_NODEFILE} - np 128 -ppn 64 ./a.out
, lisBe
Specify the number of nodes.
, lide
SpeciTiynwt mpi when.using MPI
, liae
Describes what was module.l oaded at compile ti m
. i fke
Specify $ {NQSV_MPI OPTS} as. ahhraoggmetnhi ofs pned ir fu
host on which the job wildl be executed is passe:
In addition, -ppnspdcifying possible to specify
i Performance Analysis with VTune Profiler
VTune Profiler enabl es perdeovaeananged annar iyasli sarmd muy
applications.
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The following is a sampllyze¢ opersfcorn panddedawsi ng VTur

queue SQUI D
group G01234
el aepst i me 30mi nui t@asur i f not specified

Tot alumber of c2or2procegssode

MPI i brary I ntel MPI

#1/bin/bash

Hommmmee gsub option  -----------
#PBS-q SQUID

#PBS-- group=G01234

#PBS- | elapstim_req=00:30:00
#PBS- T intmpi

Hemmmmee Program execution -----------
module load BaseCPU20%5
module load xxx/xxx

©o~NOUM®WNPR|,

[l
N RO

cd $PBS_O_WORKDIR

B
A W

aps -- result -dir=./result  -- collection -mode=all mpirun ${NQSV_MPIOPTS}pn 2 -np
2 .Ja.out

l' ine 6

SpeciTfynt mpi when using MPI

i n®

Describes what was module.l oaded at compile ti m

| i fde

Write the mpirun command after tIBpeapd ycaoarmmarodot
path of the ana&alryestdd’tr d$ slbot Bpeci f whli igdtu onfa ntth e

t o cowiltelc tc esnenpaa r a t“eao li lne-mb d’ehhi s exampl € aspeci fi
hwcHadwar e Counter

omp St ati stOpesmMet

mpi St ati stMP¢s of

al Al |

When the job is execaunealds _t bpor ep¥¥¥YMMDDWHHMI SS
be output to the current directory, and the perfo

the director y-sepsedli'tf.ied in

111 © NEC Corpor2ti on 20 \Orchestrating a brighter world NEC




Pl ease refer to the VTuneetaiof sl er User Guide for

54, Vect©@omputing Environment

This section describes the job script for vector

541. Howt dUse Sewxiezlutk on
This is a sample job script that assumes program |
queue SQUI-®
group G01234
el aepst i me 30mi nui tedour i f not specified

Tot al number of VE

#1/bin/bash

Hommmmem gsub option  -----------
#PBS-q SQUIBS

#PBS-- group=G01234

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

e Program execution -----------
module load Base/EC2025
module load xxx/xxx

© 00O ~NO O WDN P

ol
N RO

cd $PBS_O_WORKDIR
Ja.out

[EEN
w

| i Be

Specify the number of nodes.

| i &6

Describes what was module | oaded at compile ti m

542. Howt dUse ThrandlBxedcuti on

This is a sample job script that assumes thread pa
queue SQUI-®
group G01234

, el aepsti me 30mi nui tedsur i f not specified

Number of thrdd®&Gpecified by OMP_W&MIi @BREADS
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#l/bin/bash

Homeme gsub option  -----------
#PBS-q SQUIBS

#PBS-- group=G01234

#PBS- | elapstim_req=00:30 :00
#PBS-v OMP_NUM_THREKDS=
#PBS-- venode=1

© 00 ~NO O WN P

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

=
(N )

module load Base/EC205
module load xxx/xxx

R
A WN

cd $PBS_ O WORKDIR
Ja.out

| i Be

Specify the number of parallel executions.

i @

Descri bes what was module | oaded at compile ti mi

Precauitions

Be sure to specify "OMP_NUM_THREADS" in the execu:
If "OMP_NUM_THREADS" is not specified, or i f an i
may occur with an unintended parall el number.

543. Howt dUse MPXecuti on

This is a sample job script that assumes 400 para
qu e ue SQUI D

., group G012314
el agpst i me 30mi nui tdasur i f not specified

Tot al number of VEBO
MPI | ibrary NEC MPI
Number of parall eld90( 49IVE 0) e

#!/bin/bash

Hommmem gsub option  -----------
#PBS-q SQUID

#PBS-- group=G01234

#PBS- | elapstim_req=00:30 :00

a b wdNPF
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#PBS-- venode=40
#PBS-T necmpi

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

module load BaseVEQ0S
module load xxx/xxx

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

| i @e

-T necmpst be specified when using MPI. Also, on
i o@

Descri bes what was module | oaded at compile ti mi
| i rbe l

NQSV automatically assigns MPI processes to VH
I f the number of processes is not a multiple of
of processes assigned to VE may be uneven. I f vy
to VE, we recommend t hvaetn oydoeu ospoteiconf.y t he

544, Howt dUse MPThre®dr alElxelcuti on

This is a sample job script that assumes 40 proce

each process generates 8 threads.

qu e ue SQUI D
group G01234
el aepst i me 30mi nui tédsur i f not specified

Tot al number of VEBO

Number of VEs per 8lUmitc@al 8 hpesnr host

MPI | ibrary NEC MPI

Number of threads 10Specified by OMP_NW&Mi @BREADS

a b~ wNPF

#!/bin/bash

Hommmem gsub option  -----------
#PBS-q SQUID

#PBS-- group=G01234

#PBS- | elapstim_req=00:30 :00
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6 #PBS-- venode=40

7 #PBS-T necmpi

8 #PBS-v OMP_NUM_THREKDS=
9

10 e Program execution -----------

12 module load BaseVEQ0S
13 module load xxx/xxx

15 cd $PBS_O_WORKDIR
16 mpirun -venode -np 40 ./a.out

| i @e

T necmpi must be specified when using MPI. Also
., |LiBe

Specify the number of t hreads. The number of p

threads should not exceed 10, which is the numb

| i b8

Descri bes what was module | oaded at compile ti mi

[ i GG

NQSV automatically assigns MPI processes to VH

I f the number of processes is not a multiple of

of processes assigned to VE may be uneven. I f vy

to VE, we recommend t hvaetn oydoeu ospoteiconf.y t he

55. GRGPUWComputing Environment

This section describes the job script for GPU nod:

551. Howt dUse Sewrxiexzlutk on

This is a sample job script that assumes program |
queue SQUI D

., group G01234

, el aepsti me 30mi nui tevour i f not specified
Nu mb e rG PoUu 1
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O© 00O ~NO O WDN P

e R
W N RO

#l/bin/bash

Hommmm gsub option  -----------
#PBS-q SQUID

#PBS-- group=G01234

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

e Program execution -----------
module load BasesPU2025
module load xxx/xxx

cd $PBS_ O WORKDIR
Ja.out

| i Be

Speci fies to use 8 GPUs per node.

i aé

Describes what was module | oaded at compile ti m

552. Howt dUse Thrandl Peli zati on

This is a sample job script that assumes thread pa
, Qqueue SQUI D

group G01234
, el aeptsiem 30mi nui tedsur i f not specified

Number of thr @&ds

© 00N Ol WN P

el el
hNwNRO

#!/bin/bash

Homeme gsub option  -----------
#PBS-q SQUID

#PBS-- group=G01234

#PBS- | elapstim_req=00:30 :00
#PBS- | gpunum_job=8

#PBS-v OMP_NUM_THREADS=

Homme- Program execution -----------

module load Bas€PU 205
module load xxx/xxx

cd $PBS_O_WORKDIR
Ja.out
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Pr
Be
| f

may

Specify the number of parallel executions.

i oé

Descri bes what was module | oaded at compile ti m

ecautions

sure to specify "OMP_NUM_THREADS" in the execu
"OMP_NUM_THREADS" is not speci fied, or if an i
occur with an unintended parallel number.

553. Howt dtUse MPkxecuti on

Th

of

is is a sample job script that assumes OpenMPI

4 processes on 2 nodes.

qu e u e SQUI D
group G012314
el aepst i me 30mi nui tevhour i f not specified

Number of modes

MPI i brary OenMPI

© 00O ~NO O b WN P

e ol
O WNEREO

=
(]

#l/bin/bash

Hmmmem gsub option  -----------

#PBS-q SQUID

#PBS-- group=G01234

#PBS- | elapstim_req=00:30:00

#PBS-b 2

#PBS- 1 gpunum_job=8

#PBS-T openmpi

#PBS-v NQSV_MPI_MODULE=BaseGPU/2021

#ommmem Program execution -----------

module load BaseGPI205
module load xxx/xxx

mpirun ${NQSV_MPIOPTSHp 4 -npernode 2 ${ PBS O WORKMDBIf _prog

117

i Ae
Speci fmodilee nemeired mwhiemg sOpWmeviPpeci fying mul t
modul es, it is possible to specify multiple mod

ex.) specify BaseGPU/ 2021 and cuda/11.3 modul es
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-v NQSV_MPI_MODULE=BaseGPU/2021:cuda/11.3

I i a3

Specify the MPI environment settings with the n
on the master node. The settings for the sl ave
(l'ines 8 and 9 of the script).

| i 46

Specify $ {NQSV_MPI OPTS} as an argument of mpirut
host on which the job wildl be executed is passed t
The path of the current directory where the qsub ¢

assigned to the environment variable PBS_O_WORKDI R.

554. How t o MPde T+hr e®dr alElxelcut i on
This is a job script sample that assumes the execu

t wo processes on each node with two nodes and <cre

OpenMP.
, Queue :SQUI D
group :G01234
el aeptsiem :30mi nui tledvour i f not specified

Number of nodes2
MPIl | ibrary :0enMPI
Number of thré&a@sSpecified by OMP_NWaMIi @BREADS

1 #!/bin/bash

2 Hmmmem gsub option -----------

3 #PBS-q SQUID

4 #PBS-- group=G01234

5 #PBS- | elapstim_req=00:30:00

6 #PBS-b 2

7 #PBS- | gpunum_job=8

8 #PBS-T openmpi

9 #PBS-v NQSV_MMIODUtBEaseGPU/2021
10 #PBS-v OMP_NUM_THREADS=12

11

12 H#emme-- Program execution -----------

13

14 module load BasesGPLR205

15 module load xxx/xxx

16

17 mpirun ${NQSV_MPIOPTS}p 4 -npernode 2 -- bind-to socket \
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-- report -bindings ${PBS_O_WORKDIR}/mpi_prd

Il i Be

Speci fmodilee nemeired mwhiemg sOpWmeviPpeci fying mult

modul es, it is possible to specify multiple mod

ex.) specify BaseGPU/ 2021 and cuda/11.3 modul es
-v NQSV_MPI_MODULE=BaseGPU/2021:cuda/11.3

[ i dde

Specify the MPI environment settings with the n
on the master node. The settings for the sl ave
(l'ines 8 and 9 of the script).

i a7

Specify $ {NQSV_MPI OPTS} as an argument of mpiru
host on which the job wild.l be executed is passe:

The path of t he current directory wher e t he

automatically assigned to the environment wvari al
I n OpenMPIlI, to allocate 1 process to 1 bChtdo and
socket" etc. as in the above sample. You can di

process by spepéibfiynidngn g's

555. Advanced usage

it Manual specification of GPU used by MPI process

SQUI D's job management system and OpenMPI do not

MP | pr olcteesrsef or e, depending on the program, the G

MPl processes (rank).

f you want to control the GPU used for each MPI

a wrapper script for executing the program and sp:¢
each MPI process (rank).

This is a job script sample that creates 8 proces
program exd@&sutai owmr.apper script, we wi || explain t\

di stribute to thseeCPsUh)( npndvrtatpe ot her is to d-istridt
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alt.sh).

queue : SQUI D
group :G01234
el aeptsiem :30mi nui tedvour i f not specified

Number of nodesl

MPI 1 ibrary :0enMPI
1 #l/bin/bash
2 Homeme gsub option  -----------
3 #PBS-q SQUID
4 #PBS-- group=G01234
5 #PBS-| elapstim_req=00:30:00
6 #PBS-b 1
7 #PBS-| gpunum_job=8
8 #PBS-T openmpi
9 #PBS-v NQSV_MPI_MODULE=BaseGPU/2021
10
11 Hemmmee- Program execution -----------
12
13 module load BasesPILR205
14 WRARHPBS O WORKDRiwrap seq.sh
15
16 mpirun ${NQSV_MPIOPTS}p 8 -npernode 8 \
17 -- bind-to socket ${WRAP${PBS_O_WORKDIR}mpi_prog
18
R A V=
Specifies the path of the wrapper script to use
. i a7’
Specify $ {WRAP} as an argument of mpirun.
You can enable the wrapper script.
Rapper script example to be .centrally placed on
mpi wrageq. st PU and GPU are assigned in the order s

from rank 0.

GPL GPL GPL GPL GPL GPL GPL GPL
#0 #1 #2 #3 #4  #5 #6 #7
CPU CPU
0 1

GPU
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1 #l/bin/bash

2

3 echo LANK=${OMPI_COMM_WORLD_LOCAL_RANK}
4

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

7 export CUDA_VISIBLE_DEVICES=0
8 numactl -N O -1$@

9 ;

10 1)#CPUO, GPU 1

11 export CUDA_VISIBLE_DEVICES=1
12 numactl -NO -1 $@

13 5

14 2)#CPUO, GPU 2

15 export CUDA_VISIBLE_DEVICES=2
16 numactl -N O -1$@

17 "

18 3)#CPUO,GPU 3

19 export CUDA_VISIBLE_DEVICES=3
20 numactl -NO -1 $@

21 "

22 4)#CPU1,GPU4

23 export CUDA_VISIBLE_DEVICES=4
24 numactl -N 1 -1$@

25 ;

26 5)#CPU 1, GPU5

27 export CUDA_VISIBLE_DEVICES=5
28 numactl -N1 -1 $@

29 "

30 6)#CPU 1, GPU6

31 export CUDA_VISIBLE_DEVICES=6
32 numactl -N 1 -1$@

33 "

34 7)#CPU1, GPU7

35 export CUDA_VISIBLE_DEVICES=7
36 numactl -N1 -1$@

37 "

38 esac

Rapper script example distributed to CPU

mpi wralpt .GlMU and GPU are assigned in the order sho

rank O.
GPL GPL GPL GPL GPL GPL GPL GPL
#0 #1 #2 #3 #4 #5 #6 #7
TN\ T\
CPU CPU
0 1
GPU
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1 #1/bin/bash

2

3 echo LANK=${OMPI_COMM_WORLD_LOCAL_RANK}
4

5 case ${OMP|_COMM_WORLD_LOCAL_RANK} in
6 0)#CPUO,GPUO

7 export CUDA_VISIBLE_DEVICES=0
8 numactl -NO -1 $@

9 "

10 1)#CPU 1, GPU 4

11 export CUDA_VISIBLE_DEVICES=4
12 numactl -N 1 -1$@

13 ;;

14 2)#CPUO,GPU 1

15 export CUDA_VISIBLE_DEVICES=1
16 numactl -NO -1 $@

17 "

18 3)#CPU1,GPUS

19 export CUDA_VISIBLE_DEVICES=5
20 numactl -N 1 -1$@

21 "

22 4)#CPUO, GPU 2

23 export CUDA_VISIBLE_DEVICES=2
24 numactl -NO -1 $@

25 ;:

26 5)#CPU 1, GPU 6

27 export CUDA_VISIBLE_DEVICES=6
28 numactl -N 1 -1$@

29 "

30 6)#CPUDO, GPU 3

31 export CUDA_VISIBLE_DEVICES=3
32 numactl -N O -1$@

33 "

34 7Y#CPU1,GPU7

35 export CUDA_VISIBLE_DEVICES=7
36 numactl -N 1 -1$@

37 "

38 esac
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56. Cont ainer
This section describes the job script when execu

overview of how to use the contlaiSidgre icmont Riisesyst el

56.1. Overview of container execution
This section describes the minimum contents that
a container. The centos image file (centos. sif) i S

standard environment .

U Execution command

The container is executed by specifying the exec
when executing the hostname command in the <centos
foll owing command.

$singul arceyt ekest hame

The command format is as foll ows.

$si ngulexreidtinkage f i *e€ecommend i n ®2ontainer

Pl ease ndathe tsihpaetci fied command is an executlbdbnthenm
command does not specify a path, the command found
the container will be executed. Even if the path i s
structure in the container.

0 Environment variabl es
Environment variables defined outside the contain
the containeHowsevewe,d lenvironment variables that ar
container side at the time of build etc. follow th
When overwriting the environment variables defi nec
pass them in the container by spe-ceinfvyiompg itohne m ri rcdil v
with -temed il e option.

singlpecifica-tenovn owittihon

$si ngulexreice yv MYVAR=" My Va.lsuref!lp"r ocge retxces

batch specifirendfiidmr wiptth on
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$camyerdv | e
MYVAR="My Value!"

$singulexreiceyf i | e myenvf shEeprcegq.toxe
For more information about environment vari abl es,
bel ow.

https:/ /syl abs. i oduwiuddal/lesn \3i.rr7dument and_met adat a. ht

Ut Mount host OS
I f you want to read / write the file system of th
use it -ngubt hdmeai fic directTdryfof | tolwe nlgosti rect ori e
as standard and can be used in the container with
Home directeg¥ys/ kaomeft name>

Temporary drteangp

As an example, the command t o )e xpelcaucteed tihne tphreo ghroame

of the host OS from inside the container is as foll

$si nguleaxreict y.eqitffoas. o ut

I n the above exampl e, the currento diomectionrsyi dlea

container.

I f you want to mount a specific -dbirred tooprtyi com. tThhee h
of tbend option is as foll ows.

-bi dpath on host OS>: <p&atmbd®n container >

The path and mode datmai/nerrw)arien otphtd onal . I f omitte
container wildl be mounted read / write with the sal
As an exampl e, the command to execute the progran
the extension area is as foll ows.

$cd /sqgf sxgwomnukp/ nf"ameer name>

$si ngulexreichiyndwdcent esffa. out

In the above example, the environment variable P
inside the container, and the current directory 1in

extension area.

For details on mounting the host OS, refer to the
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https://sylabs.io/guides/3.7/user-guide/environment_and_metadata.html

https:/ /syl abs. i oduwiuddl/elsi/md 70 autskes _and_mounts. ht ml
56.2. How tan cont aiCé&ro dens
This is a sample job script that assumes thread pa
in a gemuempalse CPU computing environment .
Queue SQUI D
Group G01234
el aeptsi em 30mi nui tedour i f not specified

Tot@PWor es 76 =38o0ox2CPddnode

#l/bin/bash

Homeme gsub option
#PBS-q SQUID
#PBS-- group=G01234
#PBS- | elapstim_req=00:30 :00
#PBS-v OMP_NUM_THREADS=76

E7 R Program execution

© 00 ~NO Ol WDNPE

=
o

cd $PBS_O_WORKDIR
singularity exec  -- bind "pwd"

[EEN
[EEN

imagesif ./a.out

[EEN
N

| i Be

Specify the number of parall

i oé

Specify the image file and e

Precautions when usi

ng
" OMP_NUM_TH
"OMP_NUM_THREADS"

Be
| f

sure to specify

is not sp

may occur with an unintended pa

56.3. How t o run c oGP bn omdsE on

This is a sample job script

GPGPU calcul ation envi

SQUI D

i n a ronm

Queue

Group G01234

B
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t hat

el executions.

xecute the singul ar

READS™ in the execu:

eci fied, or i f an i

rall el number. Pl e ac-c

assumes thread

P a

ent .
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https://sylabs.io/guides/3.7/user-guide/bind_paths_and_mounts.html

el aeptsiem 30mi nui tedour if not specified

Number of thré@ésSpecified by OMP_WbdMi @BREADS

B

1 #1/bin/bash
2 H#emmmee- gsub option  -----------
3 #PBS-q SQUID
4 #PBS-- group=G01234
5 #PBS- | elapstim_req=00:30 :00
6 #PBS-| gpunum_job=8
7 #PBS-v OMP_NUM_THREADS=
8
9 e Program execution -----------
10
11 cd $PBS_O_WORKDIR
12 singularity exec  -- nv -- bind “pwd” imagesif ./a.out
13
i @e
Specify the number of parallel executions.
i &
Specify the image file and execute theavsiompduloar i
to make GPGPU available from inside the contain

Precautions when wusing

Be sure to specify "OMP_NUM_THREADS" in the execu:
If "OMP_NUM_THREADS" is not specified, or i f an i
may occur with an unintended parallel number. Pl eas:c
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6. Appl i cati on

This system has the following applications

6.1. Appl i cal son
| S¥pplicsation

| SV avail abl e host

applicat/ squidh squi dh cpu vec gpu

AVS/ Expres

Devel oper

Gaussian - -

| DL 5 - -
, OSSApplicsation
0Ss avail abl e host
applicat| squidh squidh cpu vec gpu
ADI OS - -

mi ni forge

GAMESS = =

Gnupl ot - - -

GROMACS =

| mageMagi ¢ - - -

LAMMPS = =

NcVi ew - -

Oct ave - -

OpenFORM - -

ParaView - - -

Quantum ESPI

PHASE/ O -

Rel i on - -

Vislt - -
Nati onal Project Application

Nat i d®Pmralj ¢ avail abl e host
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applicati squi dh| squi dh cCpu vec gpu
ABl NMPF -
Ho - -
MODYLAS - -
NTChem - -
OpenMX - ;
SALMON - -
SMASH - -
6.2 Howt dUsd SMpplicati on
6.2.1. AVS/ Express
AVS / Express is available in version 8.5. The numb
After logging in to the front end wusing X terminal
start AVS |/ Express.
$modul e | oad BaseApp
$modul e | oad AV.SEXpress
$express
The AVS | Express operation screen is displayed
X AvS/Bxpress - /system/apps/rheld/cpu/AVS/8.5@squidhpe 1 — m] X
Fle Edit Object Project Joumal Ul Builder Oplions AYS Compat Help
] Whats New [ Data Import | (T visualization J (T view Export J [ Demonstrations
(GISConverter) Al N X E Solar System
(GHd Interp) J Iy Choose initial application type H Qimate
(intarp KDE) _— Red Application type Viewer type |S—l FlightPath
(IsoNest Levels) Rea | . Single-window DataViewer » 3D |i ImageZYolume
(Panorama) 7] Real [ . Multi-window Dataviewer 2D E VolumeShells
~ Applicati ~ 3D and 2D
@ Applications o h  None
~ Scratch Pad
+ Load Application
~ Mone
I Add Data Import Wizard to application
-l Add Data Visualization Wizard 1o application
2| Set project’s default application
Use Project->Save As... 1o create a writable project
ok
I n addition, AVS | Express provides a license ser
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Express on your device, specify the following I|ice
NolLi cense server Port Number
1 squi dp dmptcalc.mc ~w.saak.aj pf X X XA X cp
The |license number changes every year, so please
The number of floating |licenses is 5. I f the | iceée
wi || be displayed on the terminal at startup.
Could not get |icense from server: l'icense || i mi

6.2.2. Gaussi an

Gaussi an, a quantum chemi stirsy icnasiteatislbebdn o gl pr odoan
you need to contact the center to apply for regist:
Execute the program as a batch job. The foll owing
program.
#! / bin/ bash
#PBSy SQUI D
#PBSgr oubplUT G OBI a4 dzb
#PBS elapstim_req=01:00:00
modul e | oad BaseApp
modul e |l oad Gaussi an
newgrp igauss
cd $PBS_O_WORKDI R
gl6éroot/ gl6/ gl6 < input >& result
6.23. | DL
| DL of fers v9.rOshieont o&.a80 number of s4d. mAftamnedboggiuag
the front end using X terminal software etc., exec.
$model |l oad BaseApp
$model | oad .IODL/
$idl de
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The | DL operation screen is displayed as shown |

S IDUWorkspaced1 - IDL Workbench @squidhpc = O x
File Edit w—Z(5) Project w4@O Run Window Help
B .= B o oOm § = Q
&y Proj... 52 |8z outl... |w=-72fg| = O =
SIC- S
> #oefau: |
B 7> —IL 52 |4 Debug = o
ALY kT LT kU: safs2/emejofhome/sg-testod > & & &
IDL 9.0.0 (linux x86_64 m64). o
(c) 2023, NVS Geospatial Solutions, Inc.
Licensed for use by: 0Osaka University
License: 637386
IDL>
The number of floating |icenses is 4. I f the 1ic¢c
foll owing message will be displayed.
Unable to |Iicense | DL.
6.3. How to OBsSepplicati on
6.3.1. ADI OS
After logging in to the front end, do the follow
$modul e | oad BaseApp
$modul e | oad adios/ 1.13.1
We are preparing how to use it. Pl ease wai't
6.3.2. GAMESS
Execute the program as a batch job. The foll owing
program. | f nothing is specified, [/ sqfs [/ work [ |

generated as the scratch directory.

por2zti on 20 \Orchestrating a brighter world NEC




#1/ bin/ bash

#PBS SQUID

#PBS cpunum_job=76

#PBSgr oupgroup name>

#PBS elapstim_req=01:00:00
#PB&2

#PBSI i ntmpi

modul e | oad BaseApp

modul e | oad GAMESS/v2020. 2

cd $PBS_O_WORKDI R

rungms examOl.inp 00 24

When specifying the scratch directory, define the

executing the program.

$export SCR=<scratch dir>
$eXpoUStERSCR crateh dir

6.33. Gnupl ot

After Il ogghegfirontoend, do the foll owing.

$gnupl ot

6.34. GROMACS

GROMACS has different module names and binary na

bet ween single precision / double precision, t he
version, and the presence or absence of GPU suppor
ofeach are as foll ows.
cpu (noacGBUer at gpuGRU acce)erate
Modul e n Bi nary n Modul e nam| Binary 1

Single pr
gr omazxzG22 g mx gromacs/ 2021 g mx
Si ngdxecut

Single pr
gr omazxz®k22 gmxmp i gromacs/ 2021. gmx _mpi
MP I execu

Doubl e pr|igromaz®x22 g mxd
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Si ngdxecut

Double pr
gr omazG22 gmx _mpi |
MP I execu

Bel ow are some execution examples of the sampl e
batch job.
CPUWod®i ngl e prRichgliomnexecuti on

#! / bin/ bash

#PBS&S SQUI D

#PBSd cpunum_job=76

#PBSgr oupgr pop name >

#PBS elapstim_req=01:00:00
#PBS 1

#PBY o

modul e | ofapdp Base
modul e | oad2@2@3mécs/
export OMP_NUM_THREADS=614

cd $PBS_O_WORKDI R
gmx gro-mpmMDl.-mdp/ replace -po. mbogoomd Dbpt pr
gmx mdfduenf f nm-mtddmp 64

CPUod®oubl e piMRIi seixoencut i on

#1/ bin/ bash

#PBSy SQUID

#PBY cpunum_job=76
#PBSgrougpgroup name>

#PBS el apstim_req=01:00:00
#PBS 2

#PBST i ntmpi

#PBS OMP_NUM_THREADS=1

modul e | oad BaseApp

modul e | oad2@§r2@&mebc s/
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cd $PBS_O_WORKDI R
mpirun ¥{NBSOPI} 1HDdDn 76 gmx_mpi-ndompsdm3 6.t pr

GPLlhod&ingle precision / MPI execution

#1/ bin/ bash

PBSy SQUI D

PBSgroupgroup name>

PBY el apstilndOr 6=0

PBS 2

PBSIT openmpi

PBS gpunum_j ob=28

PBS NQSV_MPI _MODULE=BaseGCC/2021:cuda/11. 2

H O OH O OH OH OH OH

PBS OMP_NUM_THREADS=6

modul e | oad BaseApp

modul e | oad gromacs/2021. 2mpi . GPU

cd $PBS_O_WORKDI R
export GMX_MPI ="which gmx_mpi

mpirun ${NQSV_ MRl @pESIhode 1 ${GMX -MPp-Elhyhdt pn

6.35. | mageMagi ck
| mageMagick is software for manipulating and dis

The foll owing is an example of how to change the

$conveampljes@d mp lpeng

6.36. LAMMPS

LAMMPS is an open source molecular dynamics appl:i
as foll ows.
The installation package is as foll ows.

ASPHERE, BODY, CLASS2, COLLOI b, COMPRESS, CORESHELL, DI PPOLE, GF
MANYBODY, MC, MI SC, MOLECULE, MPI | O, OPT, PERI , POEMS, PYTHON, QE
SHOCK, SNAP, SPI N, SRD, WORONGSGB\WWPWIE FBBEEARCS, U-EBR NA,
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6.3.7.
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USERGSDK, UGERVARS,-DSERRACTI ONDPODS UMERRUDE, UBER,
USEREP, USBRREL, UBER SERNI| FOL D,-MEBBAMRC, USIEBRODPD,
USERGPT, UBMER C, UBEBRFF, USETRCDF, WIVEPR USFEEHRONON , UQEHR,
USEREAXC, USMRBQ, USER, USEAR LY, WSEEFR

Pl ease execute it as a batch job. An exampl e

#! / bin/ bash

#PBS&S SQUI D

#PBSd cpunum_job=76
#PBSgrou'pgcroup name"

#PBS elapstim_req=01:00:00
#PBS 1

#PBS OMP_NUM_THREADS=38

modul e | oad BaseApp
modul e | oad {CxmMps/ 29
cd $PBS_O_WORKDI R

mpirun ${NQSV_MP2IOMASE . /in. 1]

Mi ni forge

List the avail able conda environment s.

$conda -é¢ nf o

# conda environments:

#

base /sqfgr/avomi)é/gserd/ mi ni forge

Instructions for creating a new virtual environment called "test -env" in the user's work
area.

First, set the directory for new environments to be created in the work area's

conda_env directory.  (If nothing is specified, the virtual environment will be generated

in the .conda directory under the home area, which may cause the capacity to

exceed.)

$conda c-amdfdi gnvs _dirs(¢gsagmgnewdr(kudsleanda_env
$conda c-amdfdi gpgkgs _dir s( ¢gsagmgmewdr(kudsleanda_ pkg
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Create térev teersMi ronment

$conda c-rreaamee teemsyt pyt hon=3. 8

I f you Iist the virtual envi-eonmédasspepgpoucwiell es

$conda -é nfo

# conda environments:

#

tewetnv * [ sqf g anognke/) / (iuds)ed nda e rew/vt e st
base [/ sqf(sg/rvomugpkeé ) / (iudsmirni f or ge

Activate the virtual environment test -env.

$conda actievmlat e t est

Install the numpy library in the test -env environment.
This should be done on the login node, as communication from the compute nodes to

the outside is not allowed.

$conda install numpy

Deactivate the test -env environment.

$conda deactivate

Here's how to use Pytorch on miniforge.

Create and activate the virtual environment pytorch -env.

$conda c-rpeaaniee pytawvchpyt hon=3.12

$conda acti vaetnev pytor ch

Refer to the official Pytorch page to install Pytorch , which is a Conda Package and
supports CUDA 11.
As of August 2024, it will look like this:

$conda install pytorch tor echwdass loh. ayotra:rhcahai#'dbapj

Usage on SQUID calculation nodes:
To activate the virtual environment “test -env" and run test.py on one SQUID GPU

node, create a job script like the one below.
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#1 / bin/ bash

#PBS SQUI D

#PBSgrougsOuwmme

#PBSd elapstim_req=1:00: 00, gpunum_job=8
cd $PBS_O_WORKDI R

source ~/ .bashrec

conda actievmMt e t est

python test.py

If you want to run it on two nodes, create a job script like this:

#! / bin/ bash

#PBS SQUID

#PBSgroupg®uwmmame

#PBS 2

#PBY gpunum_j ob=38

#PBSd elapstim_req=01:00:00
cd $PBS_O_WORKDI R

source ~/.bashrc

conda actievmvt e test

echo ZT=E=================
MASTER_NODE=-1h&4®BS_NODEFI LE}"
USE_ _PORT=12321

HOSTNAME="hosdg 'name

echo "HOSTNAME =[ ${ HOSTNAME} ] MASTER_NODE=]|
USE_PORT=[ ${ USE_PORT}] "

echo ZT==================
pyth-ontorch. distri-bonbddshkhpumpeimode=8dzivi=100
rdzovackend=cldZe&vndpoi nt =%3{ MASTER_NODE}: ${ USE|_PORT

6.38. Oct ave
After logging in to the front end, do the follow

$modul e | oad BaseApp
$modul e | oadOlo®t avel/

$octave
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6.39. OpemOAM
OpenFOAM is a fluid / continuum simulation platf
Pl ease execute it as a batch job. An example of

SiriaFor exaumilreg the pitzDaily stofatwasorbtemesalwi t h

#1/ bin/ bash

#PBS&S SQUI D

#PBSd cpunum_job=76
#PBSgrosm'pgroup name”
#PBSel apstim_req=01:00:00
#PBS 1

modul e | oad BaseApp

modul e Opeaxdc OAM/ v2012

bl ock Mes h

simpl eFoam

MP I

#1/ bin/ bash

#PBS&S SQUI D

#PBSd cpunum_job=76
#PBSgrou'pgecroup name"

#PBS elapstim_req=01:00:00
#PBS 2

modul e | oad BaseApp

modul e Opeaadc OAM/ v2012

cd $PBS_O_WORKDI R
bl ock Mesh

cp O.o0rig O
decomposePar

mpirun ${NQSV_MPI QBDRS} n tpearrFad a ne |
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6.3.10. Quantum ESPRESSO

Quantum ESPRESSO is an OSS for electronic struct.
based oprfhncsples calculati on.
The only module provided in the vector node ver
calculation package (PWscf). An example of a job
#!1 / bin/ bash
#- - - - - - - g-s-u-b- -o-p-ti on gswub-eptiren------------ - -
#PBS DBG
#PBSgrouptegt
#PBS elapstim_req=00:10:00
#PBSvenode=2
#PBSI necmpi
H- - - - - - - P-r-o-g-r-aam execution Pregfam-execution
modul e | oad BaseApp
modul e | oad Quant umESPRESSO/6.4.1. VEC
export LM="which pw. x"~
cd $PBS_O_WORKDI R
mpi rwrenote version [/ opt/nec/vel bV n/ mpisepl. sh $
"“npooinbZandntlg-ndi ag nfput ausurf.in"
6.3.11. PHASE/ O
PHASE/is an OSSHrfioci piest electronic state cal cu
functional tApodry2, t Ms opdu node ke sveat amdnode ve
availabl e.
The module provided in the vecto#prnodeéeplessiedrec
state calcul ation package (phase). An example of
#1/ bin/sh
#- - - - - - - g-s-u-b- -o-p-ti on gsub-eptien---------.--
#PBS DBG
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#PBSgrouptegt

#PBSd elapstim_req=00:10:00
#PBSvenode=1

#PBSI necmpi

H- - - - - - - P-r-o-g-r-aam execution Pregram-execution

modul e | oad BaseApp

modul e | oad2 PH3A.SELD./3 D

export NMPI _SEPSELECT="3"
export NMPI _PROGI NF="DETAI L"
export VE_PROGI NF="DETAI L"
export VE_ACC_I O="1"

export L M=zphwahsiec h
cd $PBS_O_WORKDI R

echo "Start at Tdate” "

mpi exeeno<e ${ L M}

echo "End at "date™ "

6.3.12. Paravi ew
When nugsiPar aovnt e famdh,t use X termioal Isoditwate,t lee

end, and then execute the following.

$modul e | oad BaseApp
$modul e | oad ParaView/5.8.1

$paraview

6.3.13. Rel i on
Rel iiosn an open source iimage processing software

l ogging in to the front end, do the following:

$modul e | oad BaseApp
$modul erledddn/ 3.1.1

$relion
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6.3.14. Vi sit
Vislt is an open source vVvisualization software
foll owing:
$modul e | oad BaseApp
$module |l oad Visltv/3.1.3
$visit
64. How t o Nagda onal Project Applications
6.4.1. ABI| N{IMIP
ABI NMF is an application software which can per
calcul ations of |l arge molecules such as proteins
(FMO) met hod. I't includes graphical user inverfac
assist both preparadtai oanndo fanian ywtias aof Thae-omaegEemond
perturbation calcu-badiyofiragmemntaexgMPRs)i oars (@WMO4 ab
wel |
CPU node version and vector node version are avai
modul es that can be used.
Node t) wi tFif ubh € on withBthancti on
S MP n o465 MP SMP n o+ MP
abinitmp_
cpu Cin abiniftimg abinitmp_| abinitm
vec - abi ni-uwenp
Execute the program as a batch job. The foll owing
progr am.
CPUWode
#! / bin/ bash
#PBS SQUI D
#PBS cpunum_job=76
#PBSgr oubpliUT G OBI +4&d7b
#PBS elapstim_req=01:00:00
#PBS 1
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#PBSI i ntmpi

#PBS NUM_PROCS=19

#PBS NUM_THREADS=4

#PBS OMP_NUM_THREADS=${NUM_THREADS}
#PBS OMP_STACKSI ZE=5G

#PBS BI NARY_NAME=abinitmp_smp

#PBS FILE_NAME=glys5

#PBS NUM_COREA4U@®Aas mp2020i dt el

#PBS OUT_NAME=${FILE_NAME}${NUM_CORE}

ul i e tunl i mited

modul e | oad BaseApp

modul e | oamp Rabdi nit

cd ${PBS_O_WORKDI R}

mpirun ${NQSV_MRI GRNIM_PROCS} ${BNNARY_NAM

< ${FILE_NAME}. aj f

E}

> ${ 0Ol

JT _NA|

VEC node

#1 / bin/ bash

#PBSSQUI D

#PBSgr oubpLjUT G OBI & d7b

#PBSI necmpi

#PBSd el apstilm0r eq=0
#PBSvenode=14

#PBS NUM_PROCS=40

#PBS FILE_NAME=gl y5

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

modul e | oad BaseApp

modul e | oamb RabdvVEICt
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cd ${PBS_O_WORKDI R}
Bl NARY_NAME="whi evecabinitmp

mpiranp ${NUM_PROCS} ${BINARY_NAME}

6.4.2. H,
HPi s an open source software packagedayndlayziincg tmopd
based on the numerical exact diagonalization met hoct
the ground -sekateatiliow state, excitation spdcetsr aatan
the finite temperatur ebody tdiweanvtaurm osuyss tneamsy,r bs u @ah a
Hubbard model , Hei senberg model, and Kondo | attice |
Execute the program as a batch job. The foll owing

progr am.

#!1 / bin/ bash

#PBS SQUI D

#PBSd cpunum_job=76

#PBSgr oubpliUT G OBI & d7b

#PBSd elapstim_req=01:00:00
#PBS 1

#PBS OMP_NUM_THREADS=8

modul e | oad BaseApp

modul e | oad. HPhi / 3.

cd $PBS_O_WORKDI R
mpirun ${NQSV_MBPI @P HFhsit an. i n

6.43. MODYLAS
MODYLAS is an Open Source Software (license-per mi
purpose classical mol ecular dynamics. The softwar e
the molecul ar dynamics -molmnpadlags oand nbinamol ecul es
Fast Multiple Method (rfFaiiMge odl @ aterad s tnagt il ®nignt er act
Execute the program as a batch job. The foll owing

progr am.
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#1/ bin/ bash

#PBSsy SQUI D

#PBSd cpunum_job=76

#PBSgr oubplUT G OBI +adzb

#PBS elapstim_req=01:00:00
#PBS 8

#PBST intmpi

#PBS OMP_NUM_THREADS=214
#PBS PARALLEL=24

modul e | oad BaseApp

modul e | oad MQDYLAS/ 1.

cd $PBS_O_WORKDI R
mpirun ${NQSV_MPI GPM®}dyl as pyplll1l

6.44. NTChem
NTChem is an application software package for
calculation basedtygpgpethasiGausesnani ons. Various Kki |
qguantum chemistry approaches are avai l-mérdrfematne eus e r
guantum chemistry calculations on massively parall
Execute the program as a batch job. The foll owing

program.

#1 / bin/ bash

#PBS SQUI D

#PBS cpunum_job=76
#PBSgr oubpliUT G OBI + &d7b
#PBYd el apst0Oin: 0@g00
#PBSI i ntmpi

#PBS 1

#PBS OMP_NUM_THREADS=1
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modul e | oad BaseApp

modul e |l oad NTChem/ 12.0

cd ${PBS_O_WORKDI R}
./ CH3CHO. sh

CH3CHO. sh

#! / bin/ bash

export mol =CH3CHO

export curdir="pwd"’

export wrkdir=%curdir/ntchem

mkdipr $curdir/ ntchem

16

export nprocs
export mpirun="mpirun ${pNGEI\p rMRrIsOPTS}

export sub=_mpi

export ntchem=$curdir/ ntchem. sh

rmf $wrkdir/ $mol . * $wrkdir/ | NPUT

cd $wrkdir

cppr $curdir/ ${mol}.inp $wrkdir/ I NPUT
mpirun basinp${sub}${emxcel }> |%ocgu r2d>i &l

dl find. exe < $curdir/${mol}.inp > $curdir/ ${mol
#

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

cd $curdir

ntchem. sh

$mpirun mdintl1${sub}.exe >> $curdir/ $mol .l og 2>
$mpirun scf${sub}.exe >> $curdir/ $mol .l og 2>&l1
$mpirun scfgrad${sub}.exe >> $curdir/ $mol .l og 2
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6.45. OpenMX
OpenNX an Open Source Softwawpei madclhpdegs fcad cuhatf
atomocalized basis functions and pseudopotenti al
el ectronic state computations for a wide range
i nteecrefs, solutions.
Execute the program as a batch job. The foll owing

progr am.

#1/ bin/ bash

#PBS SQUID

#PBS cpunum_job=76

#PBSgr oubpliUT G OBI & d7b

#PBSd elapstim_req=01:00:00
#PBSI i ntmpi

#PBS 2

#PBS OMP_NUM_THREADS=76

modul e | oad BaseApp

modul e | oad OpenMX/ 3.9

cd $PBS_O_WORKDI R
mpirun ${NQSV_MPI QPDPPlenmx Menthamé . dat

6.46. SALMON
SALMOM is an Open Source Softwapri mpcicpklaegse chaalsceuw
targeting researches related to interaction betwe
be used f-excphetioel ectron dynamics and | ighnt prop
ti nkependent density funct-tomael andpaenl gsi dgmeehbd
Execute the program as a batch job. The foll owing

progr am.

#1 / bin/ bash
#PBS SQUI D
#PBSY cpunum_job=76
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#PBSgr oubpliUT G OBI +ad7b

#PBSd elapstim_req=01:00:00
#PBS 1

#PBS OMP_NUM_THREADS=2

modul e | oad BaseApp

modul e | oad salmon/2.0.1

cd $PBS_O_ WORKDI R
mpirun ${NQSV_MPI @PBSAY mon < C2H2 _gs.inp

6.47. SMASH
SMASH is an Open Source Software package for mas
calculations. The software is capable of energy a
the HaFbckemethod, the DFT method anditzkad MP2 emealtl |
without splitting or fragmenting.
Execute the program as a batch job. The foll owing

program.

#!1 / bin/ bash

#PBSy SQUI D

#PBSd cpunum_job=76

#PBSgr oulplFUT G OBI # & dzb

#PBS elapstim_req=01:00:00
#PBS 1

#PBS OMP_NUM_THREADS=38

modul e | oad BaseApp

modul e |l oad smash/2.2.0

cd $PBS_O_WORKDI R
mpi r38fnNQSV_MPI| @PT X} s mash-enebJlyypnp
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7. Advanckeid e Tr Mes hed

71. File TrwenstsWeebr rBBwser
Nextcliougrepared as a method of transferring file
Files saved via Nextcloud are saved in the follow

the feamdhtenvironment and calculation environment.

/ sqf s/ hUsrmme / (h u)hthneiro n We b /

exUser numbeser 0/0dghsmeuser 001

71.1. Login

Open a web browser and enter the following URL.

URIKhttps:// onionweb. h-ncacm¢ posaka

@ Mextcloud x +
<« C | & https;//onionweb.hpc.cmc.osaka-u.ac,jp
The following login screen wildl be displayed. Ent «
"Login".
d—J—gFfdX—ILT T
JEZT— 1 °
JIAD— FEBENTTH?
FIr REFEOTOT > LES.
After 1l ogging in, the following screen will be dis|

147 ©NEC Corporz2etion 20 \Orchestrating a brighter world NEC




o000 = a B0

FRTOI7ZAIL + +

S O = Bt X ==t

HAICAD SQUID —H7R— /adBish < 1KB 16 RART

A+ © N

#H

AR -2

e}

© 0BEAT

O =E

After l ogging in, your home area wil!/l be automat

"SQUI D User Home Area".

71.2. Basi sadde

0 Upl oadt Mod

Files can only be uploaded into the added stor

"7.1.7 Adding External Storage" described | ater.

(1) Upl oad By Drragp And D

Open the | ocation you want to upload and drag and
I n the following exampl e, the file wildl be upload
area".

Click SQUID User Home Area.

o0o0 m a & o«

FTRTOHI 71 %+ + H

= O £ X SHOE

DRAICAD SQUID —Hh— fy 2B < 1KB BT
=5

HER S L—

A % O F

i

© 0B {ERAD

Drag and drop the file you want to upload.
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L SQUID1—H7h— LSl

® =# O e S X EFOE

* BIUCAD "
- E test it 0 KB 353R0

= #*E

O AR L= pl ad_DD.txt

© 0BEAD

& =%

When the upload starts, the following progress ba

4% SQUID1—H7h— [ 5a1E + 7w FO— P

When the dragged and dropped file is displayed, t

#  sQuUIDI—HR— AR + s
[ 2o HrX BHEE

E test.ixt O KB 11

E upload_DD.txt 0 KB 9438l

(2) Upl oad eHyerR nce

Open the | ocation you want to upload and select t
In the following example, the file will be wupload
area".

Click SQUID User Home Area.
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o000 = o NN o
m TRTOI7AIL + H
O s O 2 YrZ S50
K BREAD SQUIDI—Hk— Lu8Bi <1KB TEEREET
< 5
O ASAL— \
© o0BERAS
=IE
Click and then c¢click "Upload File" that appears.
#  squIDa—Hh— A4l + an
O £ 2 JrLEFYIO-F 51X s
E test.bxt WAL - \ 0 KB 224538l
E upload_DD.txt 0 KB 21580
A file reference dialog wild.l be displayed. Sel
Click "Open"™
& B¢ X
« o [« FAg. > FYTO-FT7. v O O pyFO-EIr oS
EE v HLLIALS- =~ [ @
2% " BT &8
# 0497 FIHA §
\=| upload_reftxt 2021/03/30 8:23 T¥A
@ OneDrive
@ pC
& F9k7-7
£ >
TPAIL&N: |upload_reftxt RES ORI v
When the upload starts, the following progress
% SQUIDI —H7h— AfalH + 7w FO0— R,
When the selected ile is displayed, the upload
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SQUIDI—H7h— LsElH + .

O i X B
test. bt 0 KB 26530
upload_DD.txt 0 KB 2653Hl
upload_ref.txt 0 KB 26538l

U0 HowoTUseDownl!l oad

(1) Si ngloewnD oad

I f you want to download only one file, follow the
The example from the following image downl oads "
Area".

Click "..." on the right side of the file you wani

Click to start downl oading.

Specifying the save destination of the download f

browser you are wusing.

: | SQUIDI —H7h— AsAlE + H
0 = YAX EHHE
test.bxt 0 KB 365380
BRICADISE ~ .
upload_DD.txt 0 KB 3558
upload_ref.txt 0 KB 354380

W Jr-rILEERR

(2) Bul kowim !l oad
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You

| f y

Pl ease

I n t

downl

Chec

L

]

Cl i c.

#

]

Spec

br ows

i Ch
Fo

I n

can al so

ou downl o
decomp
he exampl

oaded

k the che

SQUIDI—H7R— A

2EOI 7T

testint

upload_DD.txt

upload_ref.txt

k " " at

SQUID1—Hh— L6815

2EDOIF I

testixt

downl oad

ad them al

ress it

e from the

together.

ckbox to

the top

+

e P33

mul tiple

separately.

upload_DD.txt

upload_ref.txt

i fying th

er you ar

ange Fol d
Il 1l ow t he

the exam

e save

e using.

er Name /

procedur e

ple from
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SERRAAT

3EERART

JEREA

name | i st, and t

3EFRAAD

3EFRAAT
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he downl oad f
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mage, rename
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Click "..." to the right of the folder [/ file yc

appears.

Click ™. ..™" to the right of the folder / file
# = sQuIDd—HR— Al + 1
= Al S S

test.txt 0 KB 3RS R

SRICADLEM

upload_DD.txt 0 KB JBFRAAD
q =i

upload_ref.txt 0 KB JBERIAT
# BEIOEE
@ #ZEErEdeE—
¥ SFozO-F
W J7-TILEHEIER

You wi ||l be able to edit the target file name, so
key.
] test2Rag 0KB  3E5RIAT

Specifying the save destination of the download f

browser you are using.

U Del etid eF

Foll ow the procedure below to delete folders and f
is deleted. Click "..." to the right of the folder
File" that appear s.
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# SQUID1—Hh— [\ Al + .

[] 2 R BHHE
test2.txt 0 KB 3BERERD
upload_DD.txt 0 KB 3ERERD

i
upload_ref.txt 0 KB 3ERERD
’
=
+
w 7 ILEEkR
When the deletion starts, the following progress

# SQUIDI—H7R— L\ sAlH + 2

#  squiDa—HR— Al + =a

[ 28 X EHHE
upload_DD.txt 0 KB JBEFRIAT

upload_ref.txt KB JBERART

=]

U Favorite

You can quickly refer to frequently used folders

(1) Favor ietgg sRrati on
Foll ow the procedure below to register folders an

In the following example, "upload_ DD.txt" is regi
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Click "..." on the right side of the folder [ fil

click " " that appears.
#  sQuIDI—HR— AR + s
- &l X EHEE
E upload_DD.txt 0 KB AEFRSAT
E upload_ref.txt SRCADCEN 0 KB ABFREAT
i =M
# BEIOEE
@ #HE=EeEdE—
¥ SFoO0-F
w 7 ILEEE
nNI-tfti—/EE Afileid=310#
When registered as a favorite, a " " mark wil!/l b e
E upload_DD.txt 0 KB AR
To browse the folders and files currently registeil
|l eft menu, and then click the file you want to br o)

TATOHI AL &30 Bz =E= =3
© Es E upload_DD.txt 0KB  JEFRERT
* BIRICAD
< #E
@& #FEARRL—T

(2) Del et e FRrvomiR es

To delete a folder [/ file as a favorite, foll ow t |
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The example from the following image removes "upl

Click "Favorites" on the | eft menu.

000- Q @4 0

FRTOTFAIL & B X E =l

=il "
E upload_DD.txt OKB ABFRART

BRUCAD

Al | N

Y
o
o
»

7
i

|
W

Click "..." on the right side of the file you wal

"Delete from Favorites" that appears.

Gl H1Z EffHEE ==

E upload_DD.txt 0KB  AEFREAT

[ * BIUCADHSUIE ]

i =

# BEIOEE

@ #3=FreEIE—

¥ Fuoo—F
O JAIS5—ATER
W JrILEEER

If the " " mark di sappears from the previous file

A HAZ =50Es -
E upload_DD.txt 0KB ABSRAFT
713. Sharing Fanlddidfress
By specifying a folder or file and issuing a URL
with people who do not have an account in the data
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(1) Fol der [/ File Shari nhgarSentgt)i ngs (URL S

Foll ow the steps below to share folders and files
The following example shares "upload_DD.txt".
Click the sharing mark "<" on the right side of t
# = sQuIDI—Hh— LsElE + =s
[] & B X B EE
upload_DD.txt 0KEB 1HAI
upload_ref.txt 0 KB 188
The foll owing menu wild/ be displayed on the right
% upload D... X

Name or email ...

0 URLT#HE

° FrEzEEEMOL—Y -

Nﬂupe .
M IF-T DT =
© 222707 &

JOzz o MoE

8 T LETOTIoMCESLT
BEDOHre <93
The following screen will be displayed. Make a not
", or set an arbitrary password. If you set

characters or mor e. Af ter that , click Lt on
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& /{ZO—FEE BF
|)( Fr I
The icon on the right side of "Share by URL" wil/l
_QURLT#E E
The foll owing menu wil be displayed. Change the
Af ter making changes, click outside the menu.
=]
Labels for management by s
e I't will not be enabled due
FooHmhEET Even if you connect to
AUhEE e will be hidden and will
- & It cannot be cancel ed
i AR ERE arbitrAafri éry. making c h
PO ssa~oas -
X EEEER You can set the expiratio
+ BoOUS LRSS You can add a message in
T of the shared URL.
Click the clipboard icon to the right of Share by
_QUHLT#E s .
Send the password you wrote down and the copied
by -neai |
(2 Canceling Folldari ngFile S
To unsdaffel der [/ file, follow the procedure bel ow.
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I n the following example, "upload_DD.txt" is unsh.

Click "Share" on the |l eft menu.

oQo = Q & o0
W FRTOT7AL 2 st e
O =7 E upload_DD.txt & #HEH 104380

W BIICAD

< #E

& ASRARL—T

© °°F o B AN TLVET.

o =x

Click Sharing to the right of the folder [/ file yi

E upload_DD.txt & H£E® 125380
The following menu wil!/ be displayed on the right
URL "

E upload_D... X

Name or email ..

e URLTHE [B

° THCREEEEOI—F -

FIER 20
COTFAINDTILRE o
EROI-—H—(CHLTos =
BELEY

] JOozx 4 koE
FAFAETOTTIMNIEELT
EDiFeE<FE

The following menu wil!/ be "displayed. Click "
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\I
\\
[
|
Fat
i}

A
firat
i
Hi

B e e

I f the icon on the rightchbandgeofas &Rawn bel ow, st

cancellation is complete.

o URLTHE +

714. Addi ti on Of tExrntegeal S

By adding external storage, it is possible to use
from the Nextcloud environment. The archive storag
environment" can also be used from Nextcloud in t|
Click the user icon at the top right of the scree

menu.

W IRTDIFAIL % CClEI7NILEFY TO— FE R T SERFSDERZA
© =%H O 281 e ? ~NILT
. an hy O 7
* B SQUIDI—H7R— A28 oxg | @ BITIR
& HF

© 0B0E HEODNTNET.

& =E

Click "External Storage" on the | eft menu
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o000 = Qa 4 0
4 EAEER
— L& =2
a vFaiusv JO7«—ILEE B
[L,. AEZ L— ] & KoIIL—FICHE:
< HEm © 0B/0B (0% EED
¥ Flow
* |
pngEfz(djpg. EF20MB
e A—JL
a—t— user@nextcloud.co.jp
Enter an arbitrary name in "Folder Name" of 2" Exter
"Amazon S3".
oo = QRN O
1 BEAER
NEANL— i
& tFauss B
B SERRL-T
< s “smbclient” [F1 22 F—)LENTWER A, "SMB/ CIFS", "Nextcloud 041 - ZFIA LT=SMB / CIFS" YD MIAFTRETT. S AFLAEESEICA A —
a ILEFRELTLRZE,
o Flow IANA—F =2 L— 2 RIE
FTP O VEEERE. T—HR—RICRESNET. v
l TAIS—5 l AbL—ZEEN v I
Jo—
a5 R2I—F ®F
The following setting items wil.l be displayed, so
Ai—
-3
Amazons3 Amazon 53 TFoOtAx— - O ssLaRzp we v
(MW =i
0 LA=—325Ev2)
Click "..." on the right . deNatndr ecdieicrked i f not s
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=g

Amazons3 Amazon 53 Tt — - O ssLadzh Y

TLEa—=H/HIC

[] sE0EH:

Q -

[] MacNFD T J— FE#EGELY)

TANS - AbL—ziE - [ &amOEA
[
After completing the settings, click " " at the r|

‘|/— 2 ‘
ARG
-3

Amazons3 Amazon 53 FOtTid— - 0 ssLERzp 3
O 2 REd=EH

[ LA —53Ewv2)

‘:"’.71:.7\#—— \
7.15. HowlToUse Wi thpphe A
The Nextcloud environment has a desktop client apf
app. The installation work of the client applicatd.i
the file you are editing, etc. and execute it.
@D Install
Downl oad the installer from the following URL

URIKhttps:// nextcloud. comcinenakl / #i nstall

Run the downl oaded installer.

The installation wil!/ start, so click " Next".

162 ©NEC Corpor2stion 20 \Orchestrating a brighter world NEC




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,
Back Cancel
There is no need to change the settings, click " N
# 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
Click Install to perform the installation
# 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.

ek [ G| | conce

After the installation is complete, uncheck Laun
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18 Nextcloud Setup - X
Completed the Nextcloud Setup Wizard
Click the Finish button to exit the Setup Wizard.
Back l Cancel
A dialog prompting you to restart wil!/l be displ ay:
Pl ease save the file you are editing in advance.

ﬂ Nextcloud Setup

You must restart your system for the configuration
| changes made to Nextdoud to take effect, Clidk Yes to
restart now or No if you plan to manually restart later.

(2) Settings

Make settings to connect to the Nextcloud server.

After restarting yourwicloompsutaert, a\wetxa ned toiucdail h o wnd

wi | lapbpeer e@1 i ck Log in to your Nextcloud".

@ Nextcloud BEF-F »
Nextcloud | Fketh
Nexteloud t—) i —(izZe M Pyt

< oQo >

BT -SETEOBRIOIVHD - FICENTEE Y,

Log in to your Nextcloud

Host your own server

AN >

Enter the following URL in Ser.ver Address and cl i
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URIKhttps:// onionweb. h-pcacm¢posaka

@ Nextcloud BEIF-F X

Nextcloud [C
Nexteloud -

)
[ #=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 looks like https://cloud example cam or hitps: d

Host your own server

| ===

The following screen will be displayed, and the s

a web browser will start automatically.

@ Nextcloud BEIH-K X

Neiqcloud‘ [Zfﬁﬁ

rHZ04 2 (Login Flow v2)

TR FIHCAINEI TS

— 77 —EAERK

5 R

IREREIEE - (26)

>

The following screen wild.l be displayed on your wel

oQOo

BRIEOFHI> MERTS

121=0) Nextcloud ZHD > MMc (Desktop Client - Windows) 727tz 2% #0194 Z8i(c0J1 > 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.

oo4>

Nextcloud - HR2T=DIRTDF —HERL(CRET BEF

The following |l ogin screen willméeand spd saywar. d Eani d
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oQOo

IS —RAFEBA-ILTT

JNRAD— R bt

oJ4>

JRD—FEBENTIH?

FIAREFESTOIAILETS.

Nextcloud - SRIEDIATOF—HEZZCRES SEH

The following screen will be displayed. Click "

oQOo

FPhOY M LB 7 IERFT

Nextcloud ZHI> NC SRIZOTZHI b (Desktop Client - Windows) 0D 77 2% i7]

( wovzesm )

Nextcloud - B2/ DIANTHF —HZRECRET SR

The following screen wild.l be displayed. Foll ow th

web browser.

FPho> NEEE

Nextcloud - BIT=DIATOFT —HEBL(CRET S8

After returning to the application, the following

and click""
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@ Nextcloud BEDT-F

@ ® ot Ty LEREA 10 B
[ | $EEEEFELL E Q74 (AR (R

H=)i—

FHEBA M- IR SRR R
O [EEAZIL 5 —5ER

user name

D7l [C¥Ussrs¥user#exoloud

EEBR 46 GB

T ERERIEYS | | <Fa(B) i

The Nextseltdiudgs screen will be displayed at the b

user name, and t'hem cdlhieckli"'spl ayed menu.

- - =3
@ ©nionweb.npe.cme osaka-u.ar Jp

e

i d—4— e
@) oriomwes hpc.cme.osa

=+ ravresm

S TOEEREER

#T

The following screen wil!/ be displ ayed. Check " SQ

After waiting for a while, synchronization wil!/ b
& Nextcloud *
o T
—i  FwbD-h

B 1—— https://onionweb.hpc.cme.osaka-u.ac.jp (38§

iz FIATED AL —UFIRRREEEE A

Nextcloud
O-AN 745~k FIEH(2021/03/31 17:08)

= SQUIDI-Ym- L35 (0B)

[EIEAZ 15 %3810

S AL TORLTALE O = T AT LS BIREN. | e ;
Rl T e P il

When you open Explorer, "Nextcloud" is added on tf
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E [7]
SLOTHA VAN EE
W < G E m.j)l:lf au‘jzr NEEE
syl — = 1 YATLOT0NT1
ITATD  FybI-T F5AT 39b0-00  Z _
EEr -  OTYHT-  SF0Em  wEd BEE
k-7 Y257k
PC » " ) PCOIEE
# 5430 PO FANT- )
FIAAERTAT @
@ OneDrive
3 pc
& #vho-2
s E@NER S~
Do not move or delete files whose file names star:

You can read and write fil es.

Open tSQ&JI D

@ & || = | Nextcloud
(2]

<« v A @ > Nextcloud » v o Nextelou
&5 4%
& 7197 TIER
SQUID1~FTi—-L3B
@ Nextcloud ._sync_de12azas6fb7.db
& OneDrive _sync_de12a2a56fb7.db-shm
_sync_de12a2S6fb7.db-wal
Erc [5 .owncloudsync.log
[= ESTV i)
< >
s EQEE =

72. File TransherAPI

-

Data Service environment é

We have prepared an S3
Ser vi clei kea ofvii lde sa @

API . S3 Dat a

SQUI D using the S3
friven ¢ fhime eS3 AP ISQPWIrD.

and object access

S3 Data Service

HPC/HPDAZ O > T2/
° SE/ B °
ag4> f S3 API
.
S3 APIFIR#H

JOY RIS FHBESE TIFPALITF IR ATSTINPIER

e

Lustre File System

S3 API fron

t possi bl e t o cal l t he
(files)

rectly with SQUID. Objects

Thi s makes i

communication di

\Orchestrating a brighter world N ‘
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foll owing paths in SQUI D, and can beenatecdssednadi |

compute .nodes

[ sqf s/ s3/(BudkED) h@fOme¢ ect )name

721. Gener Atte e sesy K
I n order to use the ¢gSe3neAkdt,eaxacessed&kedyt o Access key:

with the s3dskey c¢ onremad denvni rtohremenrto.nt

Togeneramn eaccess key, execute the following comman:

$s3dslkceeagrou(group name

-groufBpecifies the group name to include in the

I f the execution is successful, the following out

begenerated

| accesskey | AKIA7X1KXXX'YYZZZ000
| enabled | True

ommmmeeee + -+
|
|
| fspaths | None |

| fsuid | 60101:10 |

| secretkey |  hagwyutos8TThj3S@®ahPIJMF8TTK2dYFcVOQW/ T
| tag | (Serial number): (User name): (Group name) |

| uuid | ea60f00a60 hufaweofapo12813nfan@506e1216 |

S A— + -+

accessKey to present when accessing S3 API
secrethkayswor d i nufaosrsnoactiiactned wi th the access key

tag Tag information including the user name ar
access key
uui d Unique identifier for the key. Used when e

As of May 2021, the access key issuance | imit is

722. Access KewyaDion

The access key operation is a subcommand option o
of subcommands is as foll ows.
Command Description
s3dskey |ist List of created access
s3dskey create Create a new access key
s3dskey disabl e |[Disable access key
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s3dskey enabl e Enabl e access key

s3dskey reset Secret key initializatdi

For details on the command, refer to the command

execute the following command.

$s3dskagel p

723. Create Bucket
In order to upload / download objects (files) thr
object management unit called a bucket.

Use the s3dsbucket command to create a bucket.

$s3dsbuckeadtkeya¢cess-kegReBuxc(ket )name

-key :Specify -ddrempateecdkss Kkey

-buckeBpecify the bucket name to create

Specify the bucket name according to the naming
more tihcehmraacters and | ess than 255 characters
Only wuppercas<) | etltoaves cbda )| etntuenb8) 6apbriods (
Hyphens (and underscores (_) can be specified.
The bucket name is unigue and cannot be duplica

yourself or another wuser.

Bucket creation is also possible with the PUT Bl
it is recommended to create it . wiBtahusteh et hse3 dcsobnutc

oper adierdexcton t feendf rceamtnot be synchronized with t

724. Bucket Operation

Bucket operations are performed with subcommands ¢

of subcommands is as foll ows.

s 3dsuc kleits t List of created buckets

s3dsbucket creat(Create a new bucket

Synchronize files in the

s3dbsucket sync
in the S3 API
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Del ete bucket

s3dasc ket del ete * Possible only when th

the bucket

For details on the command, refer to the command

execute the following command.

$s3dsbuckeltp

725. APl céAess

Object (file) operations are performed from vario
The following is an example of using s3curl, which
S3 API . For information about s3curl, please refer

https://github.com/ EMCECS/ s3cur |

(1pefinition @ff oAomadsds 0 nl

Create a file called .s3curl directly wunder youl
~/s3curl
%aws Secret AccessKeys = (

user name {
i d FAKIATXIKXXYYZZZ000Q
key Hhagwyutos8TThj 3SOv9ahPIJMESB8TTK2d

b
)
push(@endpoints, ' squtudgaw..hjppc'.)cmc. osaka
usernamecess information alias. Any name can be
i d access :key
key Secret key

(2) CreadaObj ect

Upl oad the object into 7t.h2eCBkeuact kee t'B uctkesact uetde ian c'o mm
similar to the following to upload the object.
$LANG=C
$s3cur-lk.dpluser-pafiecocal f i)l es\name

-v hs$:t/p squi dgw. hpa.. am¢ Bopgalka /(Oamekt )name
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https://github.com/EMCECS/s3curl

The uploaded object can be referenced on the SQUI

/ sqf s/ s3/((BUKWED) h"h@m¢ ect )name

The UUI D is an identifier associ at e7d 2@Gelhbr ahe a
Acces®g K

726. SynchreniBucket

S3 Data Servic#di&lel dwd eUMIcXess and object access |
object (fil e)daQbaj ecetx insetteance of files and directori
separately from the file system, sm tiHe yomud mtpedat e
etc., you need to synchronize the changes to the S

To synchronize buckets, you need to create a buc

How to sync from the command 1| i ne
Use the sync subcommand of the s3dsbucket command

executing the following on the front end.

$s3dsbuskmrdckeyas¢cess-lkeghet =(Bucket name

-key :Specify -ddrempateecdkss Kkey

-buckeBpecify the busykredhrmamiezd o

How t o wiyn3t3 API
An extension of the S3 Data Seertvhiode, itsheavRUT abd ek

execute as foll ows.

$LANG=C

$ s3curld. plser-parmempt yPayl-9\ad
-v https://squi dgwi.hapac.BjognkEe b 9adkmiec
"“H -ddibuc keytncps: WRI TE, UPDATE, DELETE

For the endpoisnptecridme " ( Buck"e"t alRd )o p+tt"i?cSyanl | 'y t he
headerdsdi) xc ksetncps) for the S3 Data Serbva csepe cTihfei ead ¢
combining WRI TDEHUWPTDEATEIhe contents of each are as f
WRI T:EScan the file system and associate a new
associated with an object
UPDATBcans the object in the bucket and wupdat
has changed
DEETEScan the objects in the bucket and del et

file i s not f ound
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| f there is no extension header specified in syn
synchronization from S3 API, WRI TE, UPDATE, DELETE
73. File TrAane@®@TOPUS

The file system is different for SQUID and OCTOPUS
This section describes the file transfer procedure
who also use OCTOPUS.

This is the file transfer method when using the sam
OCTOPUS file system can be acered sedr farom SQUI D' s fr
File system |File path on S(Fil e pat h wh e

from OCTOPUS
SQUI D hi gh s|/sqgfs/ssd /sqfs /ssd
SQUI D home a|/sqgfs/home /sgfs /' home
SQUIBDxt ended |/sqgfs/work /sqfs / work
File system |File path on OQFil e pat h wh e
from SQUI D
OCTOPUS home|/ octf s/ home / octf s/ home
ocToPBStended/ octfs/ work /[ octfs/ work
* The OCTOPUS file system cannot be accessed from
it only for file transfer.
The following is how to transfer files. The wuser
, OCTOPUS - SQUID (when working on the SQUID froni
When transferring the file sample.c in the abc
directory to the SQUID home directory
$cpoctfs/ B6ma34d/sabphke. c
, SQUID - OCTOPUS (when working on the OCTOPUS fr
When transferring the fitder satmpriy. ander tthlee a®dQ@
directory to the OCTOPUS home directory
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$c pisgfsthome / a6123 43 amel €. c

74. Fil e TransGleFS wi th
Those wha wsaenpus netOwakla &Whi OO NSy accesSQUIED e
di rectbhoyn $ e686QFS.

[/ sqf s/ ssd

Isgf s/ wor k

/ sqf s/ home

You can 2QUIelE s ectfaroimeyyour Wi ndbwyuss itéelyamiendaldi r eectory

Shared directory pathSQUIMD r ec

\W\squidcifs. hpwou.amns §@9/ sqf s/ ssq

\W\squidcifs. hpou.avewppt/ sqf s/ wor

\W\squidcifs. hpou.awvbpmeg/ sqf s/ hor

Foexampltest used& (@urEEEBm2B4access work directory.
Typi®lgared directi\osrgyuipdectilf s. hp-o. adewpp&akbax pl or € he
aut henti cautpi owni Ipjlopbe di spl ayed.

Windows %174 X

Ry RD-IEBIEROAD

RICEHES BIHOHEHREANLTLIELY

squidcifs.hpc.cmc.osaka-u.ac.jp

INAI-k

[] matmemtess

OK el

I f you type the user trhaamegiantdgrpeadopivpr dg for, SQUWI D
camccess work directory.

When you access ssd anid swoyakfu dailalreces oe yt he group dir
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< “ 4 L » FRYNI-T > squidcifs.hpecme.osaka-uacip > work

B0

# D497 TUEA
W a7 Grs2ea
¥ #9v0-F
R

= EvFr

& rc

s MU3—f (D)
- MU1-f(E)
- MUI-f(F)
- MU1-[(G)

o xyb7-7

1 EDEER

I f you access gyowpcanreed ousger’'s directory.

Pl ease use user’s directory to transfer your files.

A [l = Gis2e4 o X
]
Tl £ =T

« v » #F9bJ-7 > squidcifshpc.eme.osska-uacjp » work > G15284 »

B

S 7490 FIER - -
B T ueb3gs 2021/12/13 2:49 174 TS -
¥ Fovn-f
[E FFaxuh
= E9Fe

I pc

- Ta-f (D)

- MU (E)

- Ua-L(F)

- HUI-4(G)

o Fybo-7

1EQES

I f you access homerdsteofoakl, you can see user's d
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8. Ot heer i ces
81l. Archive Storage
You can use Cloudian's Hyper Store, which is an obj

for data aggregation.

811. Howt dUse Cl oudi an
() Login

Open a web browser and enter the following URL.

https://oniompoadalhaac/. jp

The following |l ogin screen wild.l be displayed. Ent ¢

"Login

CLOUDIAN’

(2) Screen Aofgtienr L

After logging in, the following screen wil!/l be d
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fg)l:LnunlAN' - ATSTHE & squser~ e ~LT

—az

osakau

HEREHHDINTIE

osakau

After logging in, you will see the bucket you havt

(3) Buckertedt i on

From the I ogin screen, ¢l iamkk Add eNevwanBuwalkeatt r(ary b
Af ter entering, click Create ( ). Pl ease note tha
name wi || limit its functionality.

r’) CLOUDIAN' W i & ATSTHR & IAM AL squserv e ~NILT

F Gy NEM

1y hE L s i ATz o rOvo

manual-test-backet s

ARL—=IRUS—

Created as foll ows
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(’) CLOUDIAN’

J—az

osakau

osakau

osakau

osakau

@ Filpl dad

After |l ogging in, c¢click the created bucket to opel

fn} CLOUDIAN 1 sauserv e ~LT

Click Upload File.

(3jcLoubiaN o M L oswser @ ALT

osakau : manual-test-backet

178 ©NEC Corpor26tion 20

\Orchestrating a brighter world N ‘




27ANFyTO—F

O \SLUTRE

Select the file you want to upload. (Test.txt i
Click Start Upload.

0.00 KB

testixt

The upload wildl be completed as bel ow

179

I27ANFyTO—F (%)

0.00 KB
testixt ZyJO—-KrRTULUELE.
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) Fil ewdl oad

After |l ogging in, c¢click the created bucket to opel

{’JCLDUDIAN : 1 squserv

Click the file name to downl oad

(2JcLOUDIAN ' Sk @AM 8§ squserv

VAC 2V 2

osakau : manual-test-backet

B

Apr-13-2021 04:03 PM -0900
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(6) Del eRid e

Select the file you want to delete, click Delete,

ATV EEBRLTESLLTIN?

;:q\/t;:},

test.ixt

(7) Del e tuec kBt

Sel ect the bucket you want to del et.e, click Delet

B8 I ssuance Of Access Key And Secret K

After |l ogging in, c¢click your username and then th
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Click Create New Key from S3 Access Credentials

L’_‘) CLOUDIAN W S o ATSHk © 1AM & Squser~ @ ~ILT

STV OCROLT>2vI)L

hpc.cmc.osaka-uac. |p:443

An access key ( ) and a secret key wild/l be i ssued.
The secret key is displayed by clicking on his se

Keep the access key and secret key handy for futui

SITOCROLT>Sv)L

(9) Del eti on Of Access KkKgy And Secret K
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Click f'or the key you want to delete from the S3 &
then c¢click " OK".

Delete Access Key

COFPICAF—ZHBELTEZLVTT
7\? 00736e95ce9304490f4f

(10) Aut-di ering
It is possible to automaticalded molve Iloibfije cdtsh & afgo
buckd€tisncl udi ng buwerkedrss fatohmer t)h a nb yC ltudsedn Aunted n g

functi on.

Log in frometboaodsan armpd opifak “ )Yof the WwWhickkt
you want t eTiseerti nAgu.t o

CliRrkopestyab “Lifelcycle Policydand click “Add New
( ).

testbucket osakau EC42 G

)
[e s ]

Cli&khable T1T1ERERGNG )ont he Add New Bucket’slkirfeenycl

am please settfitdmse is a problem with the setti)

di spl,ayvehden you cli(ck)bhtet 6 5ave”
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HLWATY b S4 TH0 2R S —0E

=% FIGII LTI

F 714 FTIERING
ZTTa—I.
W BiFi—var
o BEUEF TSy HERE) (o TEE B
[ HEor—va>
A7 T FTIERING/ (T v + LULERTE

nkk TIERING CREDENTIAL

<

TERINGE#E [ TIVIIroARBERESRE

Dec-21-202107:23 PM

®) AWSS3 TwEifir>k  hitps://s3.amazonaws.com

AWS GLACIER
Google FoEA%—

Azure

NARLIY ERA Y - ¥z b

DRI

LIFECYCLE RULE BUCKET LEVEL SETTING

o {FREEEER ERTIEABREER

Y=l kE—

Ho-nnae-omiz
J Bridge Mode (Proxy)

GET REQUEST HANDLING

®) XFU—L
WETIHEICY R FTHHE

Fr

AutTi ering runs at 0B2®, 0@apdnCt{®&me) by default

The object movMedcrbygAcwthanges file i mage.

FISxz Tk

FAC T -2

osakau : testbucket

U em e

] & ifstoa 0B

mEER

Dec-21-2021 05:38 PM +0900
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82. Portaglst®&m for statistical i nformati on

The portal system for statistical information pro

Computusage status Web

Nodepeor ati on status Web

821. How to | og in portal system

Login to the m@mdrstoalr emgusdrmeecae pr ep a-f afc taamn hfeantrtii dn .
Pl ease prephaetdrhea®t henti catni oandvaapipceéelf elast i g t o " :

I nstall atfiantathkee2ti cati oon application

Aut hentication codes arenidndeme md esnytd tfeoomr dfarlgoi nnt,

pl ease-faetboax henti cati on when | ogging in for the

(1) Logi n Page
When you éhctctepsss: / / squi dport-al atkpg¢ pdpo'rdasadkd ogpont a
syst em plaoggei t | be displayed.
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E Instractions
n input "user numbegfrdr mo |
° jinpukbtogin pas¢$¢word"]ftoa m

o

Ci dk ]

(2) 2-f actor authentication setting page

I f the |l ogfacaekehestRPcation settingsdhrasemowi Ibleemh

to ticec2aart henti cat pageafstedrt ilnggi n authenticati on.
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™
0

E Instructions

n Read QRiecode displ afyedaoomhéhei ati on application

o | f you cannot read the QR code,2-feanctteorr tahuet hseenctri e
application.

> I nput the autheditsphéayed-foaocdiaalitee n2 i cati on applic
the | ] form

" Click [VerRdrifcoartmsongut hentication code Yarcifoircat
authentication setting processing. When the proc
is displayed.

E Dialog
When t-hac®haoat hentication setting is completed, a

completion of processing is displayed.
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2ARBRORESRTLELR,

Two-factor authentication 3ettings has completed

@

OK

Cli[ckkK] t o move portal home page.
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(3) 2-factor authentication page
I f t-hecBhat hentication setting has already been se

2-step authentication screen after |l ogin authentica

E Instructions

n I nput the authediéséphayed-foaocdikalitee n2 i cati on applic
t he | ] form

°© Click [Login]

4) Port al Home ©page

home page is following
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@W® xrx o1/ 15 75— squiok—s 6] 077 Losout |

sTEEEHIFTAR / Computer usage status

y I

Logout
Click the "Logout" button to | og out and move t
Computer usage status

Select the "Status Display" Iink to display th
screen.

Node operation status

Select the "Status Di sprnadé dpeaeskadtiaosd iomp laa yn etwh
screen.

190 ©NEC Corpor2tion 20 \Orchestrating a brighter world NEC




822 ComputlWsrage StVetbus
On the phaogeed t he mEdretnadelgct St atus di spmawyt elri mis agf

stattue di splay the computer usage status on a new t

@W® 2z v-1)i— x5 75— squo—siL

Cybemmedia Center

sTEEEFI AR / Computer usage status

J — FER#ASN / Node operating status

(1) Computer Usage Search Page

Specify the year, period, group, and wuser for whi

FIFR R

=)
=]

()

8 Wil . ;
4 groupA - -
24 user001 . -
g | ——@
E Instruwction

n Specify the year
Select the year for which you want to
you cannot select the year before t he

s 2022/4/ 1, you can sel

Vview usage.

year. However,

*'f the registration date i

I f the registration date is 2022/3/31, you can se
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©° Specify the period
Select "Yearly" to display the total valwue for e
B Efi .~ -
To display by month, select "Monthly"™ and enter
I nput of only one of them wil!/| result in an err o
RS -
I 018 - ~ 08 I
I f you want to display by day, select "Daily" ani
I nput of only one of them wil/| result in an err o
HARS OFE g | |
On &1 m& -
I 2021/05/05 -~ 2021/05/05 I
> Specify a group [/ wuser
The target data that can be selected differs depe
| oggied user.
A) Application representative
When displaying the total for each group for
representative of the application
TI—T [ ]
a—tf: [ |
When displaying the data of all/l members and t|
group for which the applicant is the represent
G~ (specify group)
a1t [ ]
When displaying the data of a specific member
-2 (specify group)
[y :(specify user)
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B) Nor mal user

Users can only display their own dat a

cannot sEedihfey nor

~ Search
Click the search button to display the search res:
*The pwiglel switch.
*To change the search conditions, click the browse

SsCcCreen.

(2) Search result page
This page is for viewing information according
Search results are displayed on this screen by ¢

vi ewed.

FARReE

ol : 2022

RARE : A& (0485 ~05A)
4)L—=7 : groupA
J1—%: user001

STEROIRE FIE J— EEs

E Instructions
Click the lIink of the target information to disp!
* By c¢clicking multiple Iinks, each information c.

Inf or mati on
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A) Computer I nformation
Usage NodeNHmbes popf Jobs
B) Informayi ooncupancy / sharing
Usage NodgodHowpasncy [/ Nsmher ngdo,clcoubpsan(cy / sharin
C) Informayi Qmeue
Usage NodeNHmbes pf Jobs
D) Fil eSystem
Storage Usage(home,spxegded)nded, high

3 Usage Result Page
Regarding the usage status, graphs and data wil/
specified up to the previous screen.

* CSV output of display data is possible.

Specifying conditions for each year

The total value for the target year is displaye
F=3

B SERU (FEE)
)L— : groupA
J1—t: 21-HEF
SHESEOFIE. — S

SHEEOHR. — FEE

SINE [ | usroo1 | | usr002 | ] usr003 [ ] usr004 | ] usr005 | | usrD06

],
i

60

40

Hour

20

2020
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—5

ML

2020

groupd |65.07)

usrood | 0.00

usroo2 | 0.00

usrg03 | 0.00

usroo4 | 0.00

usrd0s |65.07

usrd0E | 0.00

Annual

Downl oad

A

groupA
usr001
usr002
usr003
usr004
usr005
usr006

300 = O U L RS e

* Thi s

CSyvVv

CSyVv

CSVv file

the same ¢

e |
2020

65.0

o O o o o o 9

S

a

di spl ay
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Mont hly / daily condition specification
The transition for each month (day) is displayed
57

FE 20205
RS A= (045~028)
4J)L—7 : groupA
J—*: usr001
SEFIRERAT S T
HEHASORA D3 T #H

usr001
25

20

i

0
202004 2020105 202006 2020007 2020108 202009 2020110 2020/11 202012 2021701 2021102

F=0

CSYV CSV

CSVit7

2020/04]2020/05]2020/06{2020/07|2020/08|2020/09|2020/10)2020/11]2020/12{2021/01]2021/02
usr001 0.00 0.00 0.00 8.00 8.00 8.00 8.00 8.00 8.000 21.00f 22.00

Mont hly / daily CSV file exampl e

Downl oad the same content as the "Data section |

A B © D E F G H | J K L
1 2020/04 2020/05 2020/06 2020/07 2020/08 2020/09 2020/10 2020/11 2020/12 2021/01 2021/02
2 |usr001 0 0 0 g g 8 8 8 8 21 22
* This is a display example in Excel
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823. Node operation status Web

@W® w22 -1/t st7 4 75— squos—siL

Cybemmedia Center

sTEEEFIATR / Computer usage status

J — FE@AR. / Node operating status

Select the link for the node you want to check.

The foll owing desgpuripese aCRnreachd as an exampl e.

After conn&enengltopurpose CPU n'pldhee fSdlaltawvei rdg sgpd rae

be displayed.

The vertical axis shows the job server number, anct

The horizontal bars in the graph represent request

Scheduling Condition(General Purpose CPU Nodes)

VE usage 0 Updated at 2022/01/19 16:58:20

Hover your cursor over the horizont al bar in the

I f you press the horizont al bar, only the selectei

ClickRehfferkesht on at the top right of the screen to

at eststnatdes .
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Scheduling Condition(General Purpose CPU Nodes)
Tdays v VEusage 0 Updated al 2022/01/20 10:04:27

an 21 Jan 22 Jan 23 an 24 an 2t an 26 Jan 27
1
141
161

To change the display period, select the number of

the -powh menu at the top |l eft of the screen.

After selecting an arbitrary display period, <clic

Scheduling Condition(General Purpose CPU Nodes)

VE usage 0 Updated at 2022/01/19 16:58:59

5 days 0 Jen 21 Jan 22 Jan 23 Jan 24 Jan 25 Jan 26

The display period wild.l be changed.

Scheduling Condition(General Purpose CPU Nodes)

2 days ~ VE usage 0 Updated at 2022/01/19 16:59:38

Jan 20 12:00 Jan 21 12:00
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