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PythonERIR

* Python’AZVAR (The Python Package Index(PyPl)) https://pypi.org
- pip INVE
« 1A= IUBFICY —ADBEIVRTBDREDHZ)
* pyeny, venvZE D> CIRIBETIVEZ ETE DN LUFDminiforge N HENS
* MiniforgelC &k SE D https://github.com/conda-forge/miniforge
« conda IV¥ R
« PyPIEIZERDIMBEIVR, /N1 TR
« PyPIEDHIFERIEE
. %%%)éb\ VT —IUNEET DL D BRARRARGY (EWFE L) [F. 550

* Miyabi-CCl&intel/REIC L DB EIVREERAEE
* https:.//www.python.jp/install/docs/install plan.html
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https://pypi.org/
https://github.com/conda-forge/miniforge
https://www.python.jp/install/docs/install_plan.html

(Miyabi-C) IntelE )V IFhRPythonDfEF

 LEIEFEWVWARZED D TLWDDOTER
« LIFIIE conda -c intel TIEETEEN. .

s FrIRIVBREUVUTUTZIEE T 2WE
https://software.repos.intel.com/python/conda/
« BIZ X ATRRRD

$ conda create -n numpy mkll.26.4 ¥
-c https://software.repos.intel.com/python/conda/ ¥
numpy=1.26.4=py311h689b997 3

- REFERARITIEELEF v RIVAS . ENUNT T4 IV T conda-
forgeM5FFo>T<5

m RERFERERE T Y — 22 FBE S5 (1), (1)
INFORMATION TECHNOLOGY CENTER, THE UNIVERSITY OF TOKYO



Miyabi-G C@Dminicondalzi®

 UTFOESICLTEMETE S ESICUTVET . (noduleDminicondad E5)

« FvUXRIIE conda-forge, nvidia Z{FFH
$ source /work/share/setup-miniforge_aarché64.sh

Currently Loaded Modulefiles:

1) gcc/11.4.1  2) cuda/12.6 3) nccl/2.23.4 4) cudnn/9.5.1.17 5) hpcx/2.18.1

# conda environments:

#

base * /work/share/miniforge3-aarché64

deepspeed /work/share/miniforge3-aarch64/envs/deepspeed
PyTorch-2.5.1 /work/share/miniforge3-aarch64/envs/pytorch-2.5.1

$ conda activate deepspeed
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Miyabi CfEZX D17 {R*81t

« LWITNEDockerAUTFHEDHIESRY)

» Apptainer
« B ITldLinux Foundation
« |H singularity Community Edition, SyLab
* Docker& [F D UEVEBSFHGED

* Enroot

« FFEITIENVIDIA
« Docker&EMNVRUEWLWAHMEITTLND
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Apptainer

« ANAVANTFOATFHFYINII7ELTENDN TS
« M DTIESingularity& U CHAF. Lawrence BerkeleyE IR 75T CRAFRIA
- FHAKRIE Singularity Pro & U CIRIELERFEH
« Singularity Community Edition = Linux Foundation|Z#& 11 Apptainer|C
« MiyabilCldsingularity CEE&A VA=)V ENTL\ S happtainerz #E2Z
* https://apptainer.org/docs/user/latest/

» DockerdTFHEDFVVEEME
- —ER, EIEEERDBE CEINVRVIGEEH DN, (FEAE DIHZEOK
« V—FTIOF v EICERBRDIA=IHNNE
* Miyabi-G: aarch64, Miyabi-C: x86_64
« DockerHublZ [ Miyabi-G (aarch64)REIFTHAEEREIN TLVRLVIFEESL)
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https://apptainer.org/docs/user/latest/

Apptalner :I%Tj'ﬂi 81k

s Singularity Hub

shub://

@'docker Docker Hub

docker:// ;—y

Singularity recipe
]

ATFA A=
71l

| S
- \
///7 N ‘\\\ AT FA A
71

Production[allF (Read only)

$ singularity build
container.img <source>

container.img
ERIZHEER (writable image) i C

$ sudo singularity build

--writable container.img
<source>

1EHEEE (sandbox)

$ sudo singularity build
--sandbox container.img
<source>
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AT FTRIBEANTREIT (shell)

$ singularity shell container.img
> python mnist.py

AT FEEOIY R TET(exec)

$ singularity exec container.img ¥
python mnist.py

EEINTEYICEIT(run)

$ singularity run container.img
or
$ ./container.img



MiyabilZ 1T D Apptainer: g
. 35

$ module load apptainer
$ module list
Currently Loaded Modulefiles:
1) squashfuse/0.5.2 2) gocryptfs/2.4.0 3) apptainer/1.3.5
« AVTFTAAX—IETIH
 /work/share/Container-{G,C}/apptainer
« AT FIT7PAIV(TIVISR)ZLLT $SIF THRIZEICTD

$ export SIF=/work/share/ContainerImages-G/apptainer/pytorch-ngc-
25.01.sif

s TPOTAZBAE VDT, HRITARBEFELRNTRT L

$ apptainer build $SIF docker://nvcr.io/nvidia/pytorch:25.01-py3
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Miyabi-GIC & 1F B Apptainer: LV (1/2)

cOJ0120./)—RDHEE

$ apptainer exec $SIF python -c

print(torch.

__version_ )"

2.6.0a0+ecf3baed40a.nv25.01

B/ —ROBA:

torch;print(torch. version_,¥
torch.version.cuda, torch.cuda.get device capability())"

2.6.0a0+ecf3baed4Pa.nv25.01 12.8 (9, 0)
« E[L BEDPythonZE{TICapptainerd

"import torch;

nvﬁluﬂﬁ KGPU7E1§’D_C<TUQ~L\U)_CE$ Il

$ apptainer exec --nv $SIF python -c

"import

£30))
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Miyabi-GIC & 1F B Apptainer: LA (2/2)

- KIEEDHZE. I7NIVOETHA . AT TFHAROCPURUNBREDIEDTED?
« -BA 3 Tbind. AT T DHANEND
« AT TARDEANT7MIVEZEDFIRFKcurrentTESZITNIE
-B " pwd”
« J7FH /workspace DI 7AILEHIUZWES
$ mkdir tmp
$ apptainer exec $SIF -B “pwd  cp -r /workspace/ ./tmp
$ 1s tmp
/workspace

 OverlayDFFH
« Overlay J 7M1 IVICEEEHKINSD

$ apptainer overlay create --size 1024 --create-dir /workspace ./tmp-ext3_overlay.img
$ apptainer exec --nv -o ./tmp-ext3 overlay.img $SIF python exp.py

m%%‘-‘* T |E3J§ u% /9—



Enroot
. @ié)ob)] T F/OSAX—I EHFHED B\ \sandbox|ICE £ D U TIVH DR

« EE55HELD Esandbox{fbUTES C&EICTA—AR

. L%L;E*%fi’éﬁﬁﬂx CHADQuotahViHE TN DD THRTAIFETURNT
.
$ enroot import ‘docker://$oauthtoken@nvcr.io#nvidia/cuda:10.0-base’ # T+ DA UR—k
$ enroot create --name cuda nvidia+cuda+1@.0-base.sqsh # 1T 1ERK

$ enroot list
cuda

$ enroot start --root --rw cuda sh -c ‘apt update &% apt install -y cuda-samples-10.0° # 177 3E1T
$ enroot start --rw cuda sh -c 'cd /usr/local/cuda/samples/5 Simulations/nbody && make -3’
$ export ENROOT_MOUNT_HOME=y NVIDIA DRIVER_CAPABILITIES=all

$ enroot start --env DISPLAY --env NVIDIA DRIVER CAPABILITIES --mount /tmp/.X1l-unix:/tmp/.X11l-unix cuda
¥ /usr/local/cuda/samples/5 Simulations/nbody/nbody

$ enroot remove cuda #J1TFHIR
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MiyabilC&H1F S Enroot : #fj

° /\E
$ module load enroot
$ module list
Currently Loaded Modulefiles:
$ module list
Currently Loaded Modulefiles:
1) squashfuse/0.5.2 2) enroot/3.5.0
c AUTTAXR—IEEE
« /work/share/Container-{G,C}/enroot
o AT FTIPAIV(TIVINR)ZLLTF $SQSH TERIZ&ICTD

$ export SQSH=/work/share/ContainerImages-G/enroot/pytorch-ngc-25.01.sqgsh

o TPMIVTAZIPREVD T, AR AIEETIEILRN TSV

$ enroot import -o $SQSH docker://nvcr.io/nvidia/pytorch:25.01-py3
« NGCOUT7F Dcredential MAE T, ARADNTFHREZLRVE VTR
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Miyabi-GIC&F SEnroot: ELVA

» Sandbox{td HRIFERD
$ enroot create --name pytorch2.6 $SQSH
# unsquashd@MDT ~/.local/enroot [C2EIE—NERIND
$ enroot list

pytorch2.6
- (BtE/—RTRVETIS—(IRB)
$ enroot start pytorch2.6 sh -c 'python -c "import torch;print(torch.__version_,¥

torch.version.cuda, torch.cuda.get device capability())
2.6.0a0+ecf3baedPa.nv25.01 12.8 (9, 0)

« (Sandbox{ELRWVRB)W\ERY sqshTPAIVEET_EETED

$ enroot start $SQSH sh -c 'python -c "import torch;print(torch.__version_ ,¥

torch.version.cuda, torch.cuda.get device capability())
2.6.0a0+ecf3baedPa.nv25.01 12.8 (9, 0)
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