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2. msasv Singularity Image d>e Fakeroot feature

Singularity Ao s:uu Container Algv1uvus:uu HPC dvritviundre Docker uas
awisaul Image 1a Docker uasula

luveusAsunelu Singularity container Higviuds:auvavansikiiauiuAunguan
container lagn>lJud> Singularity image a:ﬁaoqnvx?cumua:ash\)ﬁummnvﬁugw
lA3av Linux dvdevidansiAsuiin Administrator laglus:uu k3aldviu Feature
Fakeroot TasogvIwa image ua:lwa .def S1wsudidviunnaugnav3i
/cm/shared/sif/

root@rl:~# 1s -1 /cm/shared/sif/

total 72456704

-rwxr-xr-x 1 root root 4436205568 :09 base 23.12-cudal2.0-py3.10.sif
-rwxr-xr-x 1 root root 2102095872 - clara-parabricks 4.2.1-1.s1f
-rwxr-xr-x 1 root root 9503707136 :22 deepstream_6.4-gc-triton-devel.sif
-rwxr-xr-x 1 root root 100455833660 :19 monai-toolkit_1.1-2.sif
-rwxr-xr-x 1 root root 6736367616 : mxnet 23.12-py3.s1f

root root 163328000 :42 openmpi2.sif

root root 4096 ; :34 pre-trained-model

root root 7993188352 - pytorch 22.10-py3.sif

root root 10070413312 :43 pytorch_23.12-py3.s1if

root root 10211835904 :38 pytorch_24.02-py3.sif

root root 7229259776 : tensorflow 23.12-tf2-py3.sif
root root 5703634944 - tf-keras.sif

-WXI=Xr=-X
drwxr-xr-x
-IMWXr=Xr-x
- WX =-Xr-Xx
-rWXI=-Xr-X
-FWXI-Xr-Xx
-rWXI=Xr-X
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1. AouBuldviu Singularity naAso

Aaulsuldviu Singularity tAriaissuddvdiuaivaasunnaso

module load singularity-ce
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wpeeranon@rl:~%$ module load singularity-ce/
wpeeranon@ril:~$ siwngularity version

(base) wpeeranon@brl:~$% l

2. msdsv Singularity Image G628 Fakeroot
feature

lunseinaeuliaSavndadv Singularity uutAZev Linux Buds s1dawisana=asv
Singularity image 1d lagasv Singularity Definition file laglAils19az139ado o810

1 '[ _’l-
base) [peerancn@ ~]% cat tensorflow-keras_28.12-tf2-py3.def
Bootstrap: docker
From: nvcr.1o/nvidiastensorflow:20.12-tf2-py3
%runscript
echo *"Singularity image with TensorfFlow 2 and Keras running on python 3.5 with GPU support.
Wpost
# Set up some & reguired environment defaults
export | ALL=(
export PATH=/ban:/sbin:fusr/ban: fusr/sbin:SPATH

# Install other commonly-needed packages
pip install -U keras

mikdir fem

mMelulwd 1shiAravdavaisii Singularity asiv image uu Ubuntu 18.04 lagdv base
image 91a Docker Hub m8ld %runscript a:ldavidavaisaadvaviu lagd=rinwey
AsHLdedluaauadv image luaseail s 1EA1dv apt-get tunis@adv Python 3 wéaudu
NumPy ua: SciPy ua:aamediisidovalsik image anuisaldviununvatiuaeiu
Cluster KSouu NFS 1s19110udavds:=n1r directories cv ¢ a1alu container Taun
Jcm éTuUs:ana directories tkahlinialu container 1519192:14SU warning tiasu
container G

lums Build image anwisasumavdiuavdldlas wiaus:=y flag fakeroot uazchikuv
uov image ua: Definition file

singularity build --fakeroot example.sif singularity.def

i
(base) [peeranon@ : ~]$ singularity build --fakeroot tf-keras.si1f /data/contalner_image/tensorflow-keras_20.12-tf2-py3.def
INFO: Starting build...

Getting image source signatures

Copying blob 6a5697faeed3 [=========================c===cae -----] 24.em1B / 27.2M1B
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Examples

Build from a definition file:

singularity build --fakeroot /tmp/test.sif /tmp/test.def

Ping from container:

singularity exec —-fakeroot —--net docker://alpine ping -c1 8.8.8.8

HTTP server:
singularity run —fakeroot ——net —-network-args="portmap=8080:80/tcp" -w docker://nginx

mMwuaavcagvwuiauiunsid Fakeroot

3. ms Pull Container fAdavmsigviu

3.1 nselil container image AwsSaulgvuaguad
1FonuKavuav Image waldviuaniSulsdndovais Moagwisu 2 Sulsd Taun

1. NVIDIA GPU Cloud (NGC) ukavsau Pre-built GPU-Accerelated container
https://ngc.nvidia.com/catalog/containers

2. Docker hub ukavsou container uav Docker https://hub.docker.com/

singularity pull <singularity_name>.sif docker://<pull_url>

]
—_— 2

lunsaifdavms Pull image 91n NGC auasath Pull URL Aagtu Pull Command 91a
Sulsduav NGC urunuf <pull_url> tudagivAdvldias dvdagivluntwdiuaiv

docker pull nver.io/nvidia/tensorflow:2@.12-tfl-py3

(base) [peeranongc ' ~1% singularity pull tensorflow.sif docker://nvcr.io/nvidia/tensorflow:20.12-tf2-py3
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https://ngc.nvidia.com/catalog/containers
https://hub.docker.com/

4 mssSuU Container

4.1 mssu Singularity Container (CPU-based)

Tasldmadavdiuav nisld --nv watdunisiSunldviu GPU

singularity exec <singularity_name>.sif <command>

MogivaisiSenldviu Singularity Image

(base) jsorawid@brl:~$ singularity exec --nv fcm/shared/sif/pytorch_24.02-py3.s1f python -V
WARNING: Could not find any nv files on this host!

13:4: not a valid test operator: (
13:4: not a valid test operator:
Python 3.10.12

4.2 mssu Singularity GPU-Enabled Containers

n1ssu Singularity tWaldviu GPU 1&1d --nv B3lufdviaue

singularity exec --nv /cm/shared/sif/pytorch_24.02-py3.sif

(base) wpeeranon@dgx-01:~% module load singularity-ce/
(base) wpeeranon@dgx-0 $ singularity shell --nv /fcm/shared/sif/pytorch 24.02-py3.sif
13:4: not a valid test operator: (
13:4: not a valid test operator: 535.154.05
Singularity> nvidia
GPU @: N ) 06 -SXM. GB (UUID:
MIG 3g.40gb : ©: (UUID:
MIG Jgb e : (UUID: G 6148-5 :
GPU 1: 0B -5 (UUID: G -aab7-5abc 615b9d9 )
MIG 3g.40gb ] ©: (UUID: MI ad36 -f2b0-5311-9890-29cd3b7124c9)
MIG 3g.46gb Jevice 1: (UUID: MIG-171d673d-c497-5d02-b21c-5b915e1305d4)

5. msiSenltviu Singularity Wiu Slurm

Moag1wnsidviumado Bash Script lunisiSenlgoiu Singularity tu Slurm Cluster

at slurm_with_sing.sh

s fem/ f-keras.sif python simple_cnn.py
singularity e -nv fcm/shared -keras.sif python -c "import tensorflow as tf; print(tf.reduce sum(tf.random.normal{[168@, 108080])))"

riA1s Submit vIu drgA1do sbatch
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(base) jSGT'EIH'i_Ij[_I_]h;'I:;"i shatch E'Lur'm_with_f-tru'g.ﬁh

Submitted batch job 1651

AMoKIDINA1S Submit 1150 ThaovasrvaauvIudIFMEL squeue LRDASIDIDUANU:
YavULIU

wid@bri:~$ squeue -u Jsorawild

JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
1651 gpug simple c¢ jsorawid R B:29 1 dgx-

lovusulasS»dd s=wusulwa Output uuu Default name ngoa slurm-<JOBID>.out
Tag <JOBID> »:1utlau Job nisaldanaudvsu sbatch wu slurm-1651.out 1Waasvida
Twdq 2:wusu Output log 21av1uRIs 1d0SUTUITadNAS

tor device (0): NVIDIA A100-S Compute Capability 8.0
1 device © with |
uteCapabil
5618

1library libcublas.so.11
library libcufft.s
r/platfor " . 4 L ned dynami
/plat def: dso_lo c d dynamic
latform/defaul t/dso_loader 1
atform/default/dso_loade 49] su fu 1library 1il
1 Adding visible gpu d
49] Su y library libcuc
with strength 1 ed

N

N
reated TensorFlow device (/job: t/r ica: & GPU:O with 78979 MB memory)

latform/defaul Suc fully opened dynamic library libcusolver.
defaul ader . c dynamic library libcuspars
X .cc:49] Successfu d dynamic library libcudnn.
/common_runt une/gpu/gpu : iding visible gpu devices: O
/default/dso_! .cc: fu p y library libcudart.so.11.0
with strength 1 ed

ated TensorFlow device : t/replica: \ ® with 78979 MB memory)
ility: 8.0)
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