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e, TSUBAME4.0 #122

Green500 #42 (ElR241)

Compute Node System
CPU: AMD EPYC 9654 (96 core) X 2 240 nodes: 480 CPU sockets, 960 GPUs
GPU:NVIDIA H100 SXM5 HBM2e X 4 Performance: 66.8 PFLOPS
Performance: 278.5 TFLOPS .
Memory: 768 GB(CPU) Operating Sy_stenj Job S_che_dule(
94 GB(GPU) RedHat Enterprise Linux 9 Altair Grid Engine

(UNIVA Grid Engine)

Interconnect
InfiniBand NDR 200Gbps % 4
Full-bisection Fat-Tree

https://www.t4.cii.isct.ac.jp/sites/default/files/2025-05/spec40j.pdf
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=4} SINET6 100Gbps

—

20UbTURFRwhTI—% Ethernet Network

[ [ [ [ l
TEATLAZRAR| Rk ay4v/—F bz A4 =i% CIFSY—kozA4—1%
- > . s 3 &
= = e e

2/—F 2/—F 2/—F

; | l l

l 1B &2 InfiniBand (200Gbps) )

1 ink jnode ‘ ’

M/ ~F 240/—F

HKHARL—D
HPE ClusterStor E1000
Lustre Filesystem
44.223PB

HPE Cray XD685
CPU: 2x AMD EPYC 9654
GPU: 4x NVIDIA H100 SXM HBM2e
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PCle Gen5

AMD Genoa
CPU1

AMD Genoa
CPUO

CPU to CPU
x16 PCle Slot_ |

CPU to Mem
xt6 PCle Stot_|-—— 100-port Switch

100-port Switch

PCle Gen5

x16 PCle Slot H PCle Gen5

x16 PCle Siot |

x16 x16

https://lwww.t4.cii.isct.ac.jp/docs/handbook.ja/#(compute_node

1 CPU =8 corex 12 =96 cores
Z-GPUIE6ADNVLInklZ THE#x
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HH TSUBAME1.2
EE e 77.48 TFlops
- 6555
= = — *
HE/—FH SunFire X4600
1637
CPU (AMD Opteron
2.4GHz 2core X 8)
a7 #/GPU 10,480/680
AE— 32/64/128GB
S1070 (Tesla x 4)
SIS x 170 = 680
a—A)L
RRL— N/A
10Gbps x 2
rykT—5 e

SDR Infiniband

TSUBAME2.5 TSUBAME3.0
5.76 PFlops 12.15 PFlops
14005 540%&

HP SL390s HPE (SGI) ICE XA

2877 Broadwell
(Xeon E5-2680 v4
2.4GHz 14core X 2)

1237 Westmere
(Xeon X5670
2.93GHz 6core X 2)

16,800/4,200 15,120/2,160

54 GB 256 GB

Tesla P100 X 4
(5.3TFlops, 16GB)

Tesla K20X X 3
(1.3TFlops, 6GB)

50GB SSD 2TB NVMe SSD
40Gbps x 2 100Gbps x 4
QDR Infiniband Omni-Path

TSUBAMEA4.0

66.8 PFlops

2408
HPE Cray XD6500

192 a7
(AMD EPYC 9654
2.4GHz 96core X 2)

46,080/960

768 GB

H100 HBM2e X 4
(66.9TFlops, 94GB)

2TB NVMe SSD

200Gbps x 4
NDR Infiniband
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¥R)-FIv—T8

Pegasus

[FE|Typell
12T A
CX2570 M5

Wisteria /BDEC-
D1{Aquarius :
T—H-FBJ)-FEE)

SQUID
GPUJ—F

AHEA ) T

Grand Chariot 2

(2025/7FE~)

ABCI3.0 (XD670) 415 PF

AT hEE

78.8PF 1,120

66.8 PF 240
10.1 PF 38
8.1 PF 150
7.0 PF 221
7.2 PF 45
6.8 PF 42
6.6 PF 29
766

NVIDIA Grace CPU
(7237. 3.0GHz)
+ NVIDIA H100

AMD EPYC 9654
(2.4GHz,96T7) X 2 +
NVIDIA H100 (94GB) x 4

¥eon Platinum 8490H
(1.9GHz,6007) x 2

+ NVIDIA H100x4{SMX5)

¥eon Plabinum 8468
+ NWVIDIA H100,PCIe

Xeon Gold 6230, 2.10-
3.90 GHz(2037) x 2
+ NVIDIA V100 'x 4

¥eon Platinum
8360Y(2.4GHz,3617)x2
+ NVIDIA A100 x 8

¥eon Platinum8368
(2.4GHz,3877)x2
+ NVIDIA A100 x 8

¥eon Gold 6548Y
(2.5GHz,3237)x2
+ MWVIDIA H100 < 4

Xeon 8558 (4807) x 2
+ NVIDIA H200 SXM5
(141GB) x 8

70.4 TF

2/8.5TF

265.0 TF

4.2 TFE

33.9TF

160.0 TF

161.8 TF

2727 TF

o41.8 TF

120GIB

768GIB

1,024GiB

128GIB+

2,048GiB

384GIB

512GiB

512GiB

512GiB

2,048GiB

S EEBR
| Stobew | twk |
e | | s ] [

InfiniBand
MOR200

InfiniBand
MNDR200 x4

InfiniBand
MNOR400 x2

InfiniBand
NOR200

InfiniBand
EDR100 =2

InfiniBand
HD200 x4

InfiniBand
HOR20:0

InfiniBand
MDR x 2

InfiniBand
MOR x 8

https://www.hpci-office.jp/application/files/1717/2722/4253/r07a_boshu_setsumeikai_hpci.pdf#page=6 &Y 5| B
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20084 20104 20134E 20174 20244

Tesla S1070 (Tesla GT200) Tesla M2050 (Fermi) Tesla K20X (Kepler) Tesla P100 (Pascal) NVIDIA H100 SXM5

on TSUBAME1.2 on TSUBAME2.0 on TSUBAME2.5 on TSUBAME3.0 on TSUBAMEA4.0
TSUBAME TOP500 HEF2
741 K v) 12431 134iL 364 y

11

21

31

TOP 500 5>

41
51

https://www.t4.cii.isct.acjp/top500 history

61
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login.t4.gsic.titech.ac.jp

OO i N\
O™
- gsub
s [ TR (L0
e [~ ~a
— T grsh
DNSDSHROE Y \_ >,
[CKBDIRY 571+

igrsh — 4350740037 FA+a—

e SSHA% A/ : ssh <username>@login.t4.gsic.titech.ac.jp

9

EbohDOdA/—FRIZIRY 2 ltons

JRE|, NEBEEEEAKXDHAH(/INRT—FIIAT])

O A2 /—FTIEI7AIVIRE . BULVaVNAIILEE

GPU 7&L (module load cuda TCUDA/\A)LIL A EE

HPCl A—HY—3FELCRT AV /—F&ER

GUI (X Window) ZFIAAT HIFE L ssh-YC[TTRT (0T 5

TSUBAME4.OF FHEE £
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« PHOUMEREE (LTOWLWT hb)
— BRREZEXZER—42)L > TSUBAMER—4 )L
— TSUBAMEZR—%JL https://portal.t4.gsic.titech.ac.jp/ptl/
s ZHDADTAIUMNIHXRFAIIEEICTHEST
THAIOURREITIZBRLARADA—IILTRL AN E
TSUBAME4.07/R—#3)LIZT
- INEHEE D % 5E (ssh-keygen, Tera Term, PuTTY)
¥ Windows CTHIFHTRIBEZLSSHI T A 7 2/ https./ /www tdciiisctacip/docs/fagja/general Hsshelients_win
-INRAT—FDFRE (AT A INAT—F)
- DAV RMDER(RAVNEERE)

- https://www.t4.cii.isct.ac.jp/sites/default/files/kyodo/Portal2025v1.pdf




EEY—EX
s FBRBEHEAATYIL—TH/ER
SRREIRIR: TSUBAMES JL—T ZEIYH TS

e TSUBAMERA KM ZLBTYRARHEE=F
— 1/—F x 16 = 1 TSUBAMEZRA >k
— 10 = 400/—E5fE = 400 TSUBAMER A >k
RAVMEHELOBOA R EL- B ITEMEEARTEE,
« JIL—T AL —Y (BERAREBICTREOAE
— HDD /gs/bs/T IL—T % KBE AL — (TB B{I 100TB)
— SSD /gs/fs/T IV—T & BERALL— (GB BfiL 3TBET)
— HDD KRBEAIL—: 1TB/4E 6 TSUBAMERRA
— SSD EEARL—: 1TB/4E 24 TSUBAMERA
— ik—LTasLYKY) (25GB) [FHEE
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OS : Red Hat Enterprise Linux 9.4
A4 21— : Altair Grid Engine 2023.1.1
77 : Apptainer (IB Singularity)
O INAT: (¥ Intel D icc, ifort [ icx, ifx [2)
gcc 11.4.1, oneAP1 2025.0.0, nvhpc 25.1, AOCC 4.1.0
MPI : Intel MPI1 2021.11, OpenMPI 5.0.7-gcc
CUDA 12.8.0 (k54 7\ 570.124.06)
A4 5324 —)L: Intel Vtune, PAPI, Linaro Forge...
ZDEAT I (k)

moduleaT (&) ITKHTYEZ




modulea <> KRIZDLNT

MAT DYV 7ICEART DIRERE L.

module A< FZFHALVTERTET 5

— 5 : module load intel = IntelaA /N5
« module load intel/2024.0.2 D EDIZ/\— a3 5FE D A HE

IESNTWWSEDA—I)LD—E : module avail
:E/:L—)l/‘ FOTlIIIEKEFEE A—)LEO0—FEN5

WEDED 21— )LIE module list THEERT S

— {5l : module load gromacs TREEETaA—ILEHO—F
Loading requirement: cuda/12.3.2 openmpi/5.0.2-gcc

T4 TI& modules.sh DEITITAELLZYELT-,
— . Jetc/profile.d/modules.sh € FETT

TSUBAME4.OF FHEE £ 32
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a1 5 MPL, BFEY—IL BEBEDEY1—)l, $ module available SEIZELTz/A—D3 0 DEDa2—)L% load LTHEALET,
a2 /N{5: geco 11.4.1, 14.2.0, Intel onAPI 2024.0.2, 2025.0.0. nvhpc 24.1, AOCC 4.1.0 MPI: Intel MPI, OpenMPI., OpenACC |& nvc —acc IZTHI|H
511) goc + OpenMPI M1F A : module load cuda openmpi

512) Intel + IntelMPI D154 : module load intel cuda intel-mpi

————————————————————————————————————————— /apps/t4/rhel9/modules/modulefiles/compiler ——-—-————=-——————————— -
aocc/4.1.0 cuda/12.0.0 cuda/12.3.2 intel/2024.0.2(default) nvhpc/21.3 nvhpc/24.11 cudall gccl4

cuda/11.8.0 cuda/12.1.0 gcc/14.2.0 intel/2025.0.0 nvhpc/24.1 (default)

———————————————————————————————————————————— /apps/t4/rhel9/modules/modulefiles/mpi ----—--=-———————————————————— -

intel-mpi/2021.11 openmpi/5.0.2-gcc openmpi/5.0.2-intel openmpi/5.0.2-nvhpc

——————————————————————————————————————————— /apps/t4/rhel9/modules/modulefiles/tools —————=-———————————— -
forge/23.1.2 intel-dnnl/3.3.0 intel-dnnl/3.6.0 intel-ins/2024.0 intel-itac/2022.2 intel-vtune/2024.0 intel-vtune/2025.0
———————————————————————————————————————————— /apps/t4/rhel9/modules/modulefiles/isv ————————— ===
abaqus/2024 ansys/R24.1 mathematica/14.0 (default) VASP/6.4.2/5.0.2-nvhpc
amber/22up05_ambertools23up06_cpu comsol/62_u2 mathematica/14.1 VASP/6.4.3/5.0.2-nvhpc (default)
amber/22up05_ambertools23up06_gpu mathematica/14.2 VASP5/5.4.4.p12/5.0.2-nvhpc
amber/22up05_ambertools23up06_py310 (default) matlab/R2024a (default) VASP6.5/6.5.0/5.0.2-nvhpc
amber/24up0l_ambertools24up02 matlab/R2024b

amber/24up02_ambertools24up03 gaussview/6.1 schrodinger/2024-1
------------------------------------------- /apps/t4/rhel9/modules/modulefiles/free ———-———————— ==

comsol/62_u3
gaussian/16C2_cpu(default)
gaussian/16C2_cpu NBO

alphafold/2.3.2 cudnn/9.0.0 hdf5-parallel/1.14.3/nvhpc24.1 openfoam-esi/v2312 spack/0.21.2

alphafold2_ database/202411 deepmd-kit/2.2.9 imagemagick/7.1.1-29 openfoam/11.0 tensorrt/8.6.1.6

alphafold2_ database/202503 ffmpeg/6.1.1 jupyterlab/4.1.4 openjdk/1.8.0 tgif/4.2.5

alphafold3_database/202411 f£fftw/3.3.10-gcc lammps/2aug2023_u3 openjdk/11.0.22 (default) tinker/8.10.5

alphafold3 database/202503 fftw/3.3.10-intel miniconda/24.1.2 openjdk/21.0.2 tmux/3.3

autoconf/2.72 £ftw/3.3.10-nvhpc namd/3.0 papi/7.1.0 turbovnec/3.1.1

automake/1.17 gamess/Jun302023R1 namd/3.0.1 paraview/5.12.0(default) VESTA/3.5.8

cmake/3.28.3 gromacs/2023-plumed namd/3.0b6 (default) paraview/5.12.0-egl visit/3.1.4

code-server/4.22.1 gromacs/2023.5 nccl/2.20.5 petsc/3.20.4-complex vmd/1.9.4

colabfold database/202411 gromacs/2024 (default) netcdf-parallel/4.9.2/gccll.4.1 petsc/3.20.4-real

colabfold database/202503 gromacs/2024.2-plumed netcdf-parallel/4.9.2/nvhpc24.1 pov-ray/3.7.0.9

cp2k/2024.1 hadoop/3.3.6 ninja/1.11.1 quantumespresso/7.3.1

cudnn/8.9.7 hdf5-parallel/1.14.3/gccll.4.1 novnc/1.4.0 R/4.4.0

------------------------------------------- /apps/t4/rhel9/modules/modulefiles/cii —========————mm e

apptainer-olderenv experimental Jupyterrun

% Python [& module load L7E<T% 3.9.18 BFIFATEE T, X VASP OFIAIZITZA U RAOFAAEMNEHELGEYET,

% Gaussian/GaussView [FZENMNOLFETHATEEY, X FEOEATITDETICIR—FILTOERIBETY,
https://www.t4.cii.isct.ac jp/fare_overview TSUBAM E40*|J }Eﬁ Eﬁ %‘ '% 33
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HPCITEHEnt=77)r—avn—%&

HPCIV R T LAQETAVIMNIAREREI O IMIKYEFEINTI-Y I+ DT TT,
NBEDY I DT IIHPCIA—F LN DAL FIRWZITET A,
ARZEDTSUBAME4.0H  R—FEATIX Y R—bRELTHYEE As
HPCIA—H[IHPCIN L T T RAIANEES B EHhEL<TESLY,
https://www.hpci—office jp/pages/helpdesk/

HPCILIAA D A—HFIZDWTIERY IR 7 DA 2 TAANEESBIVEHEES0Y,

--------------------------------------- /apps/t4/rhel9/modules/modulefiles/hpci-apps ——---——=====-—==———————————————

abinit-mp/v1r22 ffvhc-ace/0.1 genesis/2.1.4.mixed cpu modylas/1.1.0 phase0/2024.01
akaikkr/cpa2021v02_cpu ££fx/03.01.01 genesis/2.1.4.mixed gpu mvmc/1.3.0 phonopy/2.27.0
akaikkr/cpa2021v02_gpu frontistr/5.6 genesis/2.1.4.single cpu ntchem/24.10.mpi salmon/2.2.1_cpu
alamode/1.5.0 genesis/2.1.4.double cpu genesis/2.1.4.single gpu ntchem/24.10.mpiomp salmon/2.2.1 gpu
££fb/9.0 genesis/2.1.4.double gpu hphi/3.5.2 openmx/3.9.9 smash/3.0.2

——————————————————————————————————————— /apps/t4/rhel9/modules/modulefiles/hpci-apps ——---———=====—=——————————————--

FHHICOZTELTCIEIBELETSHEIEERLY,
https://www.t4.cii.isct.ac jp/hpci—apps
https://www.hpci—office jp/pages/appli_software

KE D, FERAEEIEH Y HR—FLTOELNY IR LT

VASP [FREZBTHASA LU REMFTELN O, NEEBICTIM U RZMEIT IR ENHYET,
https://lwww.vasp.at/sign_in/registration_form/ https://www.vasp.at/wiki/index.php/Makefile.include
Licenses are only issued to well defined research groups under the direction of a single chair, professor or
working group leader in one single physical location.

SZ VASPOE JLEFIE https://www.t4.cii.isct.ac.jp/docs/faq.ja/apps/#vasp_build



DI3TDETITOVNTOHE
o U377 R a—7FI& Altair Grid Engine (UGE)
« D3T7NHEIZHHLE T, BERIMNTEER
— node_f(ZJL), node_h (/\—7), node_q (9#4—%2—)...
— gpu_1., gpu_h, cpu_160, cpu_80, cpu_40 ...
« DT AL gsub AT REALS
— 3T RHYTRI1ERET S (vi, vim, emacs HE...)
s THX1—DFF
— 18FfE, 1 /— BRSO FH. 2485/ LI EF| A0l g8
e ssh[Z&AHFHE/—F~DEEOT 12
- gsub TEIY XY Ttz node f DHAHEE ssh TAY A4 A HE




node_f
node_h
node_q
node_o
gpu_1
gpu_h
cpu_160
cpu_80
cpu_40
cpu_16
cpu_8
cpu_ 4

ﬁ%ﬁ%éﬁ(i node_f=1. node_q=4 D KIIZIEET 5,

TSUBAME4.0 &;

96
48 1
24 1/2
8 1
4 1/2
160 0
80 0
40 0
16 0
8 0
0

384
192
96
96
48
368
184
92
36.8
18.4
9.2

A—AhILRY
v F$E15(GB)

1920
960
480
240
240
120
960
480
240
96
48
24

TSUBAME4.OFI FAAEE £

RA1T—&

R RE

1.00
0.50
0.25
0.125
0.20
0.10
0.60
0.30
0.15
0.06
0.03
0.015

=T3MDf _node

41



STE/ DA 3250 T47F A
o HE/—FICTHEEHNGETZALIZWVGERLE.
AVR3Z9T14TEFIRADAEE (1= /\AT2V INXFDIIL)
qrsh —| [EIRSA4 T - h_rt=[FI B[] —g [J IL—T]
e {Bll: grsh - node_g=1 -1 h_rt=0:10:00 (FEXLF| )
S>EE/—FHEYHTHN, LinuxaAI U FNETTES,

X% ZDHITIE node_q %MD T, 48a71GPU FIFAIEE, (TSUBAME3.0 M1/—F1HY)
« 107 LA EFIAT BEFIL, -g 7732V IZTTSUBAMEY JL—T
TS D, h_rt IZIXELIZE wall time ZEXTE T Do
e f5l: grsh —| node h=2 -1 h_rt=1:00:00 —g tgx-25IXX
X B/ —F#E| Y TH=FEIL cat SPE_HOSTFILE IZTEHE/—FEERETES
* node_f LISV & grsh TEIY B THIH5EEXEREM AT EE,

{51 : grsh -1 cpu 4=1,h rt=0:10:00
TSUBAME4.OF| FHEEE & 43




HE/ —FDA359T47 F B

A359T14TOaTERAx1— IZ&DF R
node_o fHE N ERZHB LI FERIIZF| AT EE

iqgrsh —I h_rt=[F|FFfE] —g [TSUBAMEZ JL—7]

- 247  AE')96GB | 1/2GPU. e K12A CTHHLUMEEMIZFI A,
- BITA[REL BRI LGWNGE . DaTd TR ATELLY,

AEYORABRILEHEKRICIELTSSD [TRDYTEN5,

1 A—H—HY—EIZETaRELIa 731037 D H,

- X A FIFEEE (X 240508, 10 LN EIEF AITEL.,

* A—HAILRDZYFmEE (SSD) LB SN TS,

- TINVYAHORRIEY— L Jupyter Lab DX EFRFIRAERETE,
- IOy ELSET A REITBEEDHE/ —FEF AT HIL,



VEWINL YN E:]

1. D37 RI)TEDERK
- D37 DxKRETEMBEIX24:00:00 GZEEAL)
SELT=& 00:10:00 (107 fE] 2/ —FE THEH)
— 24H#FaﬁuJ:5Héﬁd‘%iﬁAli%%’J/ZTA’E—*IJ :
2. qsub ZF|ALaTERA
3. gstat AL 3T DK R A HEER
4. qdel IZTOaTEFvovIL
5. a7 DIEREMHED

XEFHIEZHBS — https://www.t4.cii.isct.acjp/docs/handbook ja/jobs/#submit




Step 1. 37 ARY1) Tk
s TRHDEILGEBHBDIFZAIL(ATRAI)ITNEZTF
AT TR ETHER (vi 72&E TSUBAME L THRE)

— ¥hERFI1E .sh

#!/bin/sh

#$ —cwd

#$ -1 [BEiRS2 4 7] =[{E%]
#$ -1 h_rt=[#*1@8FFE]

B o [T24 4T 4]
tmodute OFIEHMET—
(a5 0 7®REOD— K]
(T893 LEST]

I

!

!

IREDTALIRN) TTFERETETIT S
(BoT=IF2HMKLY)

BiR2A T X E#EFIA (H2E)
EITEEZ0:10:00%: E LB (W7H)
ATo1—FIZE>THDELEFELTER])
BEREF(X -5, -4 A HhfE. -3 NREE
module Q#MERLITFELLZYFELT=,

-cwd, -, -pFlL. SORVITHZELKDYIZ, qsubDA T3 &T HIEHTRE,
DA T avIZDWTIE, FIFADFEIE4.2.252S 8 —g (FZZICIXEHR TELLY,
TSUBAME4A.OF|FEE & 46



23T AT D A1)

o fBll:Intela/NAS+CUDATaV/NfILENT-7 05
5.1\ a.out ZEITL=LY

#/bin/sh X - & ATV INXFEDIIL

#$ —cwd

#$ -1 gpu_1=1+ gpu_1 Z1{EAERA (GPUZ1DFIH)

#$ - h_rt=0:10:00 «— EITRREZ1072 (HELFIA) I2ERTE

#$ —-N GPU - DadIZ&RiEDITAIEE AR

module load cuda 1 Tcudaj&lintel] R EHED1—IL% load

module load intel _ ] — 171242145 module load cuda intel

Jaout < 7055 LFET

module load nvhpc X nvhpc AT 3L —ta=tesla,cc90
4 L<[Z nvfortran —Mcuda=cudal2.0,cc90

X [BPGIaV /N Z1& -gencode=arch=compute_ 90, code=sm_90

NVIDIA HPC Toolkit &Y ELT-,
TSUBAME4A.OFI| FHEE & 47



\\\

e OpenMP [Z&B. /—

g

JX91)T+D 445 (2)

RNt 5137 DAl

#'/bin/sh
#$ —cwd

A

#$ —| node =1
#$ -1 h_rt=0:10:00
#$ —N openmp

module load cuda/12.3.2
module load intel/2024.0.2

export OMP_NUM_THREADS=192

i

BRAMT F#& 1/—F{EH

IN—23 7BRTRMIZEEE

./job_pre

/—FRAIZ192A LY ZEE

./job_main
./job_post

—
I

B DONE DL Al HE

for i in datal data2 data3 --- <«
do

/program ${i}
done

ADT =3O TIL—T DA

TSUBAME4.OF|FHEE & 48



23T A7) TRDHI(3)

 MPIIZ&KA. ER/—F:

i 5 DF (Intel MPI)

#!/bin/sh
#$ —cwd

A

#$ -1 node_g=4
#$ -1 h_rt=0:10:00
#$ —N intelmpi

module load cuda
module load intel

BRAAMT Q% 4/—KEH

/—R)RMERDEHILEG
$PE_HOSTFILE
cut —c 1-6 $PE_HOSTFILE > nodelist

cat $SPE_HOSTFILE | awk {print $1 " slots="$2}’ > nodelist

module load intel-mpi

mpiexec.hydra —ppn 1 —n 4 ./a.out

Intel MPI IRIEDERTE

— /—F &Y 17812 X T 415

¢ OpenMPITIZ.
94T B : module load openmpi

X 1/—K 170+2X (1 GPU)
4/)—k 4B DEFEDH

1097 B : mpirun —npernode 1 —n 4 -x LD_LIBRARY_PATH ./a.out
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23T A7) T D H(4)

INAT )RS

#!/bin/sh
#$ —cwd

A

#$ -1 node_g=2
#$ -1 h_rt=0:10:00
#$ —N HyBrid

module load cuda
module load intel
module load intel-mpi

&
<«

export OMP_NUM_THREADS=8 |~

mpiexec.hydra —ppn 6 —n 12 ./a.oute——

OpenMPI =&,

947 B : module load openmpi

11978 : mpirun —npernode 6 —n 12 —x LD_LIBRARY_PATH ./a.out
TSUBAME4.OFIFEE &

i 5 DF (Intel MPI)

BR3A4T Q% 2/—KEH

Intel MPI IRIBEDEHRTE
170+t R[Z8ALYKREZEIE

/—F®H-Y MPl 670+t X,
ETI2TAERAEERATS

50



ATvIT2:qsublZLBUaTmA

gsub —g [TSUBAMEZ JL—TJ] aJd X9 T4

o [TSUBAMEZ JL—T] &, 23T XY TFHTIELEL
qsub —g [TSUBAMEZ JL—T] ELTHEET %,
- BRRLI=EE . BERLETRLEGY, 2/—F105FT
f5ll: S gsub —g tgx-25IXX ./job.sh
> BT AL,
Your job 1234567 ("job.sh") has been submitted
D EIIZRK RSN, 23T ID(CZTIX1234567) D33 hv 5
s T/ —~ADTIT DAL gsub —ar THRBES LT5
f51: S gsub -g tgx-251XX —ar FT#I&E= ./job.sh

3¢) AR : Advance Reservation (E[FEDI3aTDRIITI07FELTHE)
TSUBAME4.0F|FAEE & 55



2Tv T3 g DIREERESR

gstat [AF7a]

{5l]: gstat
> RAEDODBES D3I EHRERT

job-ID prior name user state submit/start at queue
202406 0.55256 t4job ux01234 r 06/05/2024 12:34:56 all.qdr20n1
r (ERATHR. qw L FFHEEF /_pg7

‘ . Eqw EEAEREEA.
o FHATLIY £adzF—azMTEquiEBYEFTSAEL,
https://www.t4.cii.isct.ac jp/docs/faqja/scheduler/#status_eqw

73 a5t B
-r Coa D) V—XERERTLET,
—-j (JOBID) UaJICBT AEMEREERRTLET .
gstat —u “*x” . ETOIaTERRLET,

gacct —j job-ID : TIaTDEMHERTLET .
TSUBAME4A.OFI| FHEE & 56




ATvw73: 97 DIKAEREER

EZA) T 15

TSUBAME4.0 E=AR) VT R—
https://www.t4.cii.isct.ac.jp/monitoring/d/kK13bVxlk/dashboard-list?orgld=3

o “ — N Y
=4 7 :E—g U ./7 https://www.t4.cii.isct.ac.jp/monitoring/d/gfS9vcblz/job-scheduler-node-status?orgld=3&from=now-7d&to=now

RS —_— N N
" -?VJ:E—Q U ./7 https://www.t4.cii.isct.ac.jp/monitoring/d/MhvV9pAlk/compute-nodes?orgld=3&from=now-7d&to=now

Wob Scheduler Node Status

240.0

220.0

200.0

180.0

160.0

140.0

120.0

100.0

80.0

60.0

40.0

20.0

0.0
2024-04 2024-05 2024-06 2024-07 2024-08 2024-09 202410 2024-11 202412 2025-01 2025-02 2025-03 202504

Running interactive Noedes Last*: 2.0 Min: 0.0 Mean: 1.9 Max: 2.0 == |dle Interactive Modes Last*: 0.0 Min: 0.0 Mean: 0.1 Max: 2.0
== Reserved Running Nodes Last* 3.4 Min: 0.0 Mean: 26.4 Max: 217.8 == Reserved Waiting Modes Last*: 6.4 Min: 0.0 Mean: 7.3 Max: 187.3
== Running Modes Last*: 1748 Min: 0.0 Mean: 174.0 Max: 2337 == |dle Nodes Last* 508 Min: 0.0 Mean: 2004 Max: 2380
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ATVT4: 03T ZHIBRT HIZIE

gdel [>371D] X3 JIDIXEF D H

f5]: gdel 1234567 (RiJIR®D Eqw DHI7ZEE)

X ITALDDRERETOITMNHIBRTELZLES(E
HEIFIBAZIEEF T ELRIIZSLY,

X TSUBAMETRA b, T IL—T T4 R DFIRKBRIZ

t4-user-info AYURIZKYR A EMNTEET,

51l S t4-user-info group point TSUBAMEZRA > h &R R
f5]: S t4-user-info disk group GIN—TTA4RIDEKRR

FE: DadEF UL THRARAVMNITCIZIEBFEBRESNEE A
https://www.t4.cii.isct.ac.jp/docs/faqg.ja/portal/#return_point




17_"3705: :)37 %ﬂ:%O)EE ity

AT M (printfEET) B AL RIE, TEEDT7AILIZHRIA
=Nnb

- FEEHN > [2ad R91)TR4].0[237ID]

—- BEIS—HA> [DaTARY)TR4]e[2aTID]
f=&ZIE. job.sh.01234567 & job.sh.e1234567
AT ARII-N [DadA]1E DT THLE.

PEPEAIPEPIDIR=AL

0 [F7AILA], e [F7AINRI AT a>THIEER
qy [CKRYIS—HAWZEEHDITESTHT (T7C4I)L1DID)
-m abe M <A— )L7FLR>$EREA—)LICTRENT S
gacct —j job—ID U3aTDEMERTT S

TSUBAME4.OF FHEE £
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TR /—FDOFHFIH

HE/—F7. FAREBZ - TERZIZEELTTEHN F—aiccERs &)
— 1B5M. 1 /—FEGAISOFHATEE
— 20ERLEDOITEFTLEWNVMESIZFHLTRAT S

— TR EEEIRE (EJRAR AT node f. node h, node d. node o)
4 A ~9H (FR&EHA) 10A ~3 A (Kit#)

TR e K/ —F# 70/—K 20/—K
sg SEINEETE 168K (7B R) o6k (4 HFE)
RANERT 3360./—KFEEfS 960./—K RS

— FREHICES>OTRERMMNELGD

E1TRAR 2485 AT (BERID FHIZERA<CT=0) 5.00 10.00
E1THIR14BRTI~18EIET (14BREZEHELE) 1.25 2.50
LEE LA DRFER (2:ERE LL LR 2.50 5.00

- ETE/—FDFH  https://www.t4.cii.isct.ac.jp/docs/handbook.ja/jobs/#reservation

- /—FF 12 DUVT https://www.t4.cii.isct.ac.jp/docs/portal.ja/node_reservation/

- FHIR S URIZFY LT NIERAUMNEIETRAIEINE T, (FHFRILET D)
FHRIDE7 % ~FIa24REFETIE80%, FHBIRATETIE50%RENENFT,

- THIRFDEE: https://www.t4.cii.isct.ac.jp/docs/faq.ja/scheduler/#reservation_troubleshoot

- FERRZARBIZIE t4-user-info compute ars AYRZFHLYS 61



ARL— D FIA (1)

o th—LTaLIKY)
— BOA—H T¢Iz, 25GBETEH TR AN e
/home/?/[1—H—4] (SHOME)

o JI)L—TT 4R (Lustre file system)
— BEIIN—TDAIIIN—TT7IERTEHAL—IFEE
- KRBREAML—U 58, /gs/bs (HDD) Fx K 100TB T (1TB Bifir)
1TB H1=YERE 6.0 KAV MEE (17 BdH1=Y 0.5 KAL)
-EEANL— R8BI /gs/fs (SSD)  Fx KX 3TB E T (100GB HifiI)
100GB HT-YEM 24 RAVNEE 1y BH1=Y 0.2 R1F)
— /gs/bs/[T IL—T 4] BLLLIE [gs/fs/[FIV—T &1 ELTT V1R
— A= Ifs quota —g tgx-251XX /gs/{bs|fs} (-h) .
“t4-user-info disk {group|home}” AT KFIZKY RTINS




ARL—DFIA (2)
s O—AIIRIZYTFMEE (B—/—F)
— J—RZ&-2adLic— BRI ATE 548

* /local/${JOB_ID} ROU5vF T4LIK!) (SSD NVMe 1.92TB)
« DaURTHEIZEAS

* https://www.t4.cii.isct.ac.jp/docs/handbook.ja/jobs/#storage
— T4LOR) R, D37 TEIZERS

> IBIELT$ STMPDIR . STATMPDIR (MPIFR) ICTS BT %
« 1=&ZIEXCTOYTSLTIE.
getenv(“TMPDIR”) "G ETTALIMNI B DX FINZFZWMET S

TSUBAME4.0M 5 1E BeeOND [F7<%HYFELT-,
ERSSDFELEL Tl /gs/fs ZFIAL TLZELY,

3¢ TSUBAME3.0 vs TSUBAME4.0 HLEZ 3R
https://www.t4.cii.isct.ac.jp/docs/handbook.ja/comparison/
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TSUBAMERA M ZDULNT
- JIL—T X5 tgh-, tgi-, tgj- (GEREID)

TSUBAME4.0 0O 400 110,000

(RRERAR:h,i) TSUBAMEA A > (Fad)
TSUBAMEA4.0 0O 400 440,000

(RRRIENE:j) TSUBAMERA >k (F2ad)

10(% 400/ —FFEIDETEHMERE TY ,

400 /—F X 1 B[ = /—FEBRBTCTEtESNE T,
TSUBAMEZRA > +ZF RN B2 TSUBAMEFR—AJL
£ L<IE “ t4-user-info group point” A<YKIZT




RAVEDEE
ST BOEARAN

= (FIA/—F# X ERIANTIRE X BIREFRE X
(0.7 X max(ZEME D EFTEFHE (), 300)+0.1 X $§TE LF-E4TEERHE(71))) +3600

BRAAT F H Q 0 Gl | G2 | c1 | 2 C3 C4 C5
ﬁ—:%ﬂ 1.00 050 ] 025 (0.125( 0.201 0.10 1 0.60 | 0.30 | 0.15 | 0.06 | 0.03
BRE 5 (F7A4IR) | -4 3
3 1.00 2.00 | 4.00

KETHRREIASAHRETH., 557 (B00F) D DRAUEAHEEINE T,

GIN—TRAL—DFERRAE
‘HDD /gs/bs I 1TB. 1E#H1=Y 67R1 b (6/—FEFEEY) R &
-SSD /gs/fs [ 100GB. 1&E&H1=Y 2.4 R4k (2.4/—FBHEIHEY) #EE

XH AR EM  https://www.t4.cii.isct.ac.jp/fare_overview



T—REGEGZENEBADTHO1EX

- TSUBAME4.0 TlEZOT AV /—KREXUVEETE/—FH DS
NEBDRIRT—IONEET IV ATELT , (SINET6)

- TSUBAME40 [T/ AP—ILENTULNSY IO T TE
git HEFZAWVWTRHFRDY—RESHBITHENARETT,

{511 : lammps
$ git clone https://github.com/lammps/lammps

{512 : gromacs
$ git clone https://github.com/gromacs/gromacs

{513 : PyTorch
$ git clone https://github.com/pytorch/pytorch

- HET7TIVVILTIEEN DS A —N—FEHESBLTEEY,
- B DETE/—FDRZA
https://www.t4.cii.isct.ac jp/docs/faq.ja/general /#ipaddr



REHGZEDNBHYFELIZLLUTDTRLAA

« TSUBAMEXREIFIAFIEDFIAERD.
HPCIZEZXF, .%L((i?%ﬁ TOFIAE L
BEID, A—HY—ID%ER

tsubame—kyodo@cii.isct.ac jp
~NA—=)L, Ff=1E, FTEEDOBRBIEEN—I KLY

https://www.t4.cii.isct.ac.jp/tsubame-kyodo/contact-t4

BREICEBLEHELIZSLY,




a4 /—R

HREFAIEE
HREFAZEE FAQ
HEFABEEE
FHABEEREH

TSUBAME4.0 T T R—
TSUBAME4.0F FH FAQ
TSUBAME4.0F| FH7R—%JL
TSUBAME4.0F| FH4KR

TSUBAME4.0F)HIZH1=>T
TSUBAME4.0FIFHD F5|&
TSUBAMER—Z LRI F 5=
Open OnDemand FIFAF5|&

FIRFEE—E
HPCIEX(FI A

Linux Bt
WHaross5305
GPUAPH

GPU/\> X7 (CUDA)
GPU/\> X7 (OpenACC)
H1007 —FT9OF
TILFGPUTAY SIS
AMD EPYC 9654
HPCIEZF—& %

BE) 7

login.t4.gsic.titech.ac.jp

https://www.t4.cii.isct.ac.jp/tsubame-kyodo
https://www.t4.cii.isct.ac.jp/tsubame-kyodo/FAQs
https://www.t4.cii.isct.ac.jp/tsubame-kyodo/contact-t4
https://www.t4.cii.isct.ac.jp/node/182

https://www.t4.cii.isct.ac.jp/

https://www.t4.cii.isct.ac.jp/manuals

https://portal.t4.gsic.titech.ac.jp/ptl/
https://www.t4.cii.isct.ac.jp/monitoring/d/kK13bVxIk/dashboard-list?orgld=3

https://www.t4.cii.isct.ac.jp/docs/quickstart/
https://www.t4.cii.isct.ac.jp/docs/handbook.ja/
https://www.t4.cii.isct.ac.jp/docs/portal.ja/
https://www.t4.cii.isct.ac.jp/docs/ood/

https://www.t4.cii.isct.ac.jp/tsubame-kyodo/AdoptedProjects
https://www.t4.cii.isct.ac.jp/hpci-sangyo

https://www.t4.cii.isct.ac.jp/sites/default/files/2025-07/T4_seminar_Linux_2025s.pdf
https://www.t4.cii.isct.ac.jp/sites/default/files/2025-06/parallel_programming_2025s.pdf
https://www.t4.cii.isct.ac.jp/sites/default/files/2025-05/Intro_to_GPU_programming_2025s.pdf
https://www.t4.cii.isct.ac.jp/sites/default/files/2025-05/hands-on_cuda_2025s.pdf
https://www.t4.cii.isct.ac.jp/sites/default/files/2025-06/hands-on_openacc.pdf
https://developer.nvidia.com/ja-jp/blog/nvidia-hopper-architecture-in-depth/
https://www.cc.u-tokyo.ac.jp/events/lectures/124/20191016-2.pdf
https://pc.watch.impress.co.jp/docs/news/1454879.html
https://www.hpci-office.jp/events/seminars/seminar_texts
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