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1. Access the system

flduasnsaildnussuulaann 2 deamns fe Web GUI wag Command-line (CLI)

1.1 Web GUI

1) Ua Web browser 31ntiunsan URL http//brl.paas.ku.ac.th

2) Tunsdidugldauinly 1den User Portal

NVIDIA.

Welcome to

Base Command Manager software automates the process of building and managing modern high-
performance Linux clusters, eliminating complexity and enabling flexibility.

B ADMINMANUAL B USER MANUAL

Base View NVIDIA. ) CEf kubernetes

Base View Ceph Dashboard Kubernetes Dashbo..

T
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NVIDIA. User Portal

Please Sign In

NVIDIA. User Portal

o rkloa
© Node Message of the day Documentation
This is the message of the day. Feel free to edit this toy
B  Kubernete: king (in assets/ fig/message-of-the-day.html)
= - i NVIDIA Bright Cluste Aanage
Administrator manual
r manua
JSON API docume atior
Cluster overview Resource utilization
Uptime ) mir Memory 952956 GiB out of 11.412 TiB

12 days 13 hours 3 .
Nodes @@Q& Swap 929 MiB out of 31.250 GiB
> 6 @ @ User usage -
Devices

System usage

Cores 1368 up out of 1368 total

Idle usage
Users 1 out of 5 total Othar Usage
Phase Load N/A

Occupation Rate
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1.2 Command-Line (CLI)

Tusnagnedl Toluswnsy MobaXterm Tunsinlgauuy CLI

(https://mobaxterm.mobatek.net/download.html)

1) 1 Ualusunsy MobaXterm

2) den Session -> SSH
a) ﬂi@ﬂ%’@?ﬂa Remote host = brl.paas.ku.ac.th
b) Port =22

o nmOK

3) n38NTe username YBIRLFIU UInA Enter

¢l Llogin as: testuserlj

4)  nyonsviaHUYeldny wine Enter

B¢ login as: testuser
B¢ testuser@ri.paas.ku.ac.th's password: |}

5) o ldeudisa awlenaninineuan

Last 1 Mon Feb 19 16:15:07 2024 from

/usr/bin/xauth: file /home/testuser/.Xauthority
testuser@ri:~$ |

2. Base Command Manager

AlFnuannsadingIvaeusEUURIY Base Command Manager 61
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2.1 M IHURIU Bright Cluster Manager - User Portal

NVIDIA.

Welcome to

Base Command Manager software automates the process of building and managing modern high-
performance Linux clusters, eliminating complexity and enabling flexibility.

Base View NVIDIA. kubernetes

Base View Ceph Dashboard Kubernetes Dashbo..

nd f

2.1.1 User Portal Overview

NVIDIA. User Portal ® ) 5] m =

2]
® Message of the day Documentation
)
-
a
Cluster overview Resource utilization
Uptime Memory 151.485 GiB out of 11.412 TiB

Nodes FPF swep < 3T
@d) 65) User usage -
Devices

System usage
Cores 1368 up out of 1368 total

Idle usage
Users 2 out of 5 total Other usage
Phase Load

Occupation Rate
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2.1.2 Workload

AlgnuaunsansIvaey Workload Tussuuldvisannviin Web GUI wag CLI N130539a0UN UM Web GUI

Wilalmedlui Workload

NVIDIA. User Portal e =

gpuq

EE Overvie A Home 3 @ Workloa
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2.1.3 Nodes

NVIDIA. User Portal

) taty 80 Gi Ttel(R) Xe: 2H
dgx-01 igx-01, sta 68 TiB AMD EPY 2 Hz NVIDIA N 15 8 urr
dgx-0. igx-02, sta )68 TiE € AMD EPY 3 Hz NVIDIA N 1 8 urr
digx-( ta ) M 2Hz NVIDIA h

5 68 TiB 2 MD EPY 2 Hz NVIDIA K )
kBs-r Bs-m1, st. 5.792 GiB tel(F 2Hz 3 te
kBs-m2 m2, st 5792GiB 8 tel(R) Xer 2Hz 3 0 kBs-catego
kBs-m B8s-m3, st 5.792 GiB tel(k A ate
slurm-mem slurm-me 2952 TiB 224 Ttel(R) Xeo 1 Hz 12 2 slurm-cate
emplate template 00008 Ui ) Hz 0

2.1.4 Kubernetes

NVIDIA. User Portal D - testuser

default 1.27 4

QuickStart Kubernetes cluster overview of default

From your local PC it should be [ Name
Version 7

State PODs jobs
Failed: 0
Pending:
trator has probably modified Running:
ted or to access the Succeeded:

Unknown:
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3. Module Environment

3.1 NsKEAs module Nausabdaula

module avail

T msunsiaaeu application A3 9 Ui Module Environment

s /cm/local/modulefiles
apptaine pp s . s python3
boost/1.81.0 freeipmi/1.6.10 module-git python39
cluster-tools/10.0 cmjob gcc/13.1.0 module-info rocm-smi/4.3.0
cm-bios-tools cmsh ipmitool/1.8.19 modules shared
cm-unage/10.0 containerd/1.7.13 kubernetes/default/1.27.11-1.1

] slurm/ai-ku-slurm/23.02.6
cm-scale/cm-scale.module docker/24.0.9 luaj it openldap use.own

/cm/shared/modulefiles
cm-pmix3/3.1.7 gdb/13.1 hwloc/1.11.13 jupyter/15. openmpi/gcc/64/4.1.5
cm-pmix4/4.1.3 hdf5_18/1.8.21 hwloc2/2.8.0 mvapich2/gcc/64/2.3.7 openmpi4/gcc/4.1.5
default-environment hpl/2.3 jupyter-eg-kernel-wlm-py39/3.0.2 openblas/dynamic/0.3.18 ucx/1.10.1

Tngszuulsznauluse 2 paths laun

- /cm/local/modulefiles 18w path #idasiu Application #ing 9 aguaIosiu 4 lagldlignuesiuduaiosdu

l

- Jem/shared/modulefiles L8u path 713y Application i1 9 fignuusludayn 4 ededluszuy

3.2 m33enl4au module $ae@1ds module load
module load <module>

testuser@ril:~$ module load jupyter
oading jupyter/15.1.2
Loading requirement: python39

T9A1ds module load wamua83® module 1AINNS WiBlan module Uty

duilunsaiideanisihlvieinsegednenids Wnldmdwmuans

module unload <module>

testuser@ril:~$% module unload jupyter/15.1.2

Unloading jupyter/15.1.2
Unloading useless requirement: python39
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4. Slurm Workload Management

4.1 Introduction

Tulasanisiidauves Workload Management e Slurm Iagiiugiu Workflow fie User 9%11n13 submit job

117 Queue Lagsyuuazih job luuseananalu Node Tu Cluster

Tun1sldeu Slurm Workload Manager tUosdu azUsznause 4 Aasman o e

- sinfo

- srun

- sbatch
- squeue

- scancel

4.2 NN1INIIEBUADIULVDY Node

TgAnds

sinfo Tun1snsiaaeuanugvanlnualy Cluster

root@brl:~# module load slurm
root@brl:~# sinfo
PARTITION AVAIL TIMELIMIT NODES STATE NODELIST

gpuq

himemg*

up infinite 3 idle dgx-[01-03]
up infinite 1 mix slurm-mem

root@brl:~#

ANINIWALLDIARDIUE sinfo

Status swazdsn
idle Node Online agjuazaningasu job la
alloc Node Online agflvTuiuagifiuundy
drain Node Online aguslyianinsasujob Igilesaniinisnsavaeu health Talsu, NHC %38 admin
A9UA
drng Node Online aguagingeazidnganiug drain
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down Node Offline

boot Node gn Reboot Tag Slurm

4.3 N155UIY

4.3.1 NNS5UUAIY sbatch

testuser@brl:~$ cat script.sh
#!/bin/bash

/bin/hostname

sleep 30

testuser@brl:~$ sbatch script.sh
Submitted batch job 48

testuser@brl:~$ squeue

JOBID PARTITION NAME USER ST TIME
NODELIST (REASON)
41 himemg interact user-tes R 1-02:37:24
mem
48 himemg script.s testuser R 0:
mem

testuser@brl:~$ 1s

script.sh slurm-46.out slurm-47.out slurm-48.out
testuser@brl:~$ cat slurm-48.out

slurm-mem

testuser@brl:~$

4.3.2 AMIFUNUAIE srun

fl¥uanunsa submit job 1l Sturm 1@

testuser@brl:~$ srun hostname
slurm—-mem

4.3.3 NNS5UULUY Interactive Jobs A28 srun

HlFuaunsdasulu Interactive Jobs 1ol Iagldfds —-pty adluns$u srun
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testuser@brl:~$ srun --pty bash
testuser@slurm-mem:~$ hostname
slurm-mem

testuser@slurm-mem:~$ exit

testuser@brl:~$ srun -p gpug --pty bash
testuser@dgx-01:~$ hostname

dgx-01

testuser@dgx-01:~$ exit

4.4 M3fmuandnensiunisuau
flduaunsadunuwuuivuaninensluwsag job ladsegwelull

Request two tasks:
srun -n 2 <cmd>

Request two nodes, eight tasks per node, and one GPU
per task:

sbatch -N 2 —--ntasks-per-node=8 —--gpus-per-task=1
<cmd>

AT NIWALLDIAANIUE sbatch wag srun

Status Fwazdun
-N, -nodes= Specify the total number of nodes to request
-n, --ntasks= Specify the total number of tasks to request
--ntasks-per-node= Specify the number of tasks per node
-G, --gpus= Total number of GPUs to allocate for the job
--gpus-per-task= Number of GPUs per task
--gpus-per-node= Number of GPUs to be allocated per node

12
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4.5 NIATINARUVNUNTUBY

HlduannsansIvaey job NTueglamends squeue

testuser@dgx-01:~$ squeue -a -1
Tue Feb 27 14:13:17 2024

JOBID PARTITION NAME USER

NODELIST (REASON)
53 gpuqgq bash testuser
41 himemg interact user-tes

4.6 NSYALENIIY

flduaunsaenidn job Msusglameds scancel

STATE TIME TIME LIMI

RUNNING 4:47 UNLIMITED
RUNNING 1-02:50:15 UNLIMITED

scancel JOBID
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5. JupyterHub

Tulassnsidauvesnis JupyterHub ladaslilussuu dwsunmsiauivse compile Tusunsu

Meguuituguuesn1 Python tngauisaidnldausiy Web GUI b ng

1) W Browser Wlufi http://brl.paas.ku.ac.th:8000/

Z Jupyterhub

Username:

Password:

2)  vms Login wnleeu

3)  NUAUNEIWINUDY JupyterHub

@@ Pl Edt Vew Pm Kemed Tt Settngs  Halp

- EEE - ;oo AL »
Q
0 uw L
_ | Name . Last Modified [M] Notebook
= mescym 7 dayy ago
¥ gpoyaml Tdayiage
» Yo appepne-pod yaml 7 daysage a
| temsorflow ipyah Sdmiag i
@ | & e single_gpupy 5 davi ago
« W] Unetied b dam1apo
) Unsitled ] ipyeh £ daysage u Conscle
W Unteied10.prmb sdaviage
W Untiled]l.ipymb 4dayiago a
| Unciled2.iprb Sdaiago
W] Unsaled? iprob Sdami g Pyshon 3
W Unstledd ipyob Sdaiage
| Uneleds iprb Sdmiago
W Unetledd ipvob Sdaviago E Other

N e B

Markdome. File Prihon File Skaw Comexnaal
Halp

‘H
[

:q:

14
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4) deluiiy Kernel Templates azwuiunslden Jupyter 531U Slurm wag Kubernetes

o Pl Bt Vew R Kl T Semag el

| s o e =
Pyhon 9 v SLERM
© Bevestm . ™
[ ——
| PrihemeOC on Kubumetns Opersie + [R] Notebock
7 Pyien=bpark on Ksbemarss Oparar .
MR — .
» A
KERxEL BEPINITIONS
; )
2 wwcrnrens
S o [
KUBRNETES CLENTERS
N ﬁ
P
B o
E ¢ =
e TesTin NekeaTi | bmTa S Comm

5 gldnuansadenasne Kemel Template lannusiainis lneadnfiesemsne + dumas Kernel Template

T 9
New kernel X
Kemel name:
jupyter-eg-kemel-slurm-py39-1hnkgm9ef
Modules loaded for spawmed job:

shared X slumm X jupyter-sz-kemel-wim-py39 x

Number of tasks to nmn:
1

List of generic consumable resources:
Select...

Prefix of the job name:
| jupyter-eg-kemel.shurm-py39 |

Display name of the kemel:
| Python 3.9 via SLURM 240227152453 |

Home directory of the nunning kemel-
| fhome/wpeeranon |

Partition for the resource allocation:
Select. ..

The job allocation can over-subsenibe resources with other nmning jobs

6) ¥t Launcher 9zU31ng) Kernel Template 7@319Uua1

15
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ncognito

1 Launches +

o

Operator

Opscator
Operator

»

KERNEZL DEFINITIONS

Py

WLM CLUSTERS

s

o

KUBERNETES CLUSTERS

16
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6. Kubernetes

6.1 Ml

ansalganuriu CLI e Wnediadnldaunua Tisu module load kubernetes nounsldanunnass

AN1150MTIFOUANUL VDY Kubernetes Cluster lamaaa1da kubernetes get nodes

wpeeranon@brl:~$ module load kubernetes/

wpeeranon@brl:~$ kubectl get nodes

NAME

dgx-04
k8s-ml
k8s-m2
k8s-m3

6.2 N1585149 Pod

wpeeranon@brl:~/k8s$ cat gpu.yaml

STATUS
Ready
Ready
Ready
Ready

ROLES

worker
control-plane,master
control-plane,master
control-plane,master

o Y W o

AGE

4d23h
4d23h
4d23h
4d23h

apiVersion: vl
kind: Pod
metadata:
name: peeranon-pytorch-gpu-pod
spec:
restartPolicy: Never
containers:
- name: pytorch-container
image: nvcr.io/nvidia/pytorch:22.08-
py3
command: ["nvidia-smi"]
resources:

6.3 N158U Pod

limits:
nvidia.com/gpu: 1

uuuuu

CONFIDENTIAL
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wpeeranon@brl:~/k8s$ kubectl delete -f gpu.yaml

6.4 N1957135798@U Pod

o W o o

wpeeranon@brl:~/k8s$ kubectl describe pods peeranon-pytorch-gpu-

Name: peeranon-pytorch-gpu-pod
Namespace: wpeeranon-restricted
Priority: 0
Service Account: default
Node: dgx-04/192.168.7.30
Start Time: Tue, 27 Feb 2024 15:36:18 +0700
Events:
Type Reason Age From Message
Normal Scheduled 86s default-scheduler Successfully
wpeeranon-restricted/peeranon-pytorch-gpu-pod to dgx-04
Normal AddedInterface 80s multus Add ethO
[172.29.133.109/32] from k8s-pod-network
Normal Pulling 80s kubelet Pulling image

"nvcr.io/nvidia/pytorch:22.08-py3"

18
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|
o Y v o 1

wazannsng Log NM3vnauves Pod laeSufdsdsiiogemuand

wpeeranon@brl:~/k8s$ kubectl logs peeranon-pytorch-gpu-pod
Tue Feb 27 08:39:46 2024

+ _________________________________________________________________________
| NVIDIA-SMI 535.154.05 Driver Version: 535.154.05 CUDA Vers
|- ——— o - ————
| GPU Name Persistence-M | Bus-Id Disp.A | Volatil
| Fan Temp Perf Pwr:Usage/Cap | Memory-Usage | GPU-Uti
| | |
[S=m===========cccccccccccc e e e e
| 0 NVIDIA A100-SXM4-80GB On | 00000000:0F:00.0 Off |

| N/A 26C PO 59W / 400W | OMiB / 81920MiB | 0%
| | |

e o +———————
+ _________________________________________________________________________
| Processes:

| GPU GI CI PID Type Process name

| ID ID

|==m==m———m—
| No running processes found

+ _________________________________________________________________________

19
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7. Singularity / Apptainer

fl¥ansnsaldau Singularity/Apptainer 33U Slurm 16 Ing Singular Image File (SIF) dunansay
QnanRUl /cm/shared/sif uananil glderaidendioniu SIF file 137 home directory wasnuiasfanunsnsild
LUy
FEmsvheniiduney fil
" yhinsewinensiegld salloc Tuﬁﬁmaizqdwé’mmﬂ%mu 2 GPU i partition gpuq
$ salloc -p gpuq --gpus=2 --cpus-per-task=1 --time=2:0:0
salloc: Granted job allocation 97

salloc: Waiting for resource configuration

salloc: Nodes dgx-01 are ready for job

" gnduden1svinenulufl Compute node Aisguu Slurm dnassiv Tuiidl Aowp3es dex-01 dnadn
prompt TUTBLATEINYINNTUBE 0 UMY

$ srun --pty bash

" %13 module load singularity 4&73 run A3 singularity LiVe start Container Miagllugy SIF
format

$ module load singularity

$ singularity shell --nv -B /cm/shared -B /scratch /cm/shared/sif/pytorch 23.12-py3.sif

WERININTIUNITNNUVBE Slurm + Singularity/Apptainer

testuser@brl:~/1-Slurm$ salloc -p gpug --gpus=2 --cpus-per-task=1l --time=2:0:0
salloc: Granted job allocation 97

salloc: Waiting for resource configuration

salloc: Nodes dgx-01 are ready for job

testuser@brl:~/1-Slurm$ srun --pty bash

# Now you are in Compute node

testuser@dgx-01:~/1-Slurm$

testuser@dgx-01:~/1-Slurm$ module load singularity

testuser@dgx-01:~/1-Slurm$ singularity shell --nv -B /cm/shared -B /scratch
/cm/shared/sif/pytorch 23.12-py3.sif

20
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dlowihunagnielu Container ud (@unail prompt 920U Apptainer>) naaadldrds ‘nvidia-smi’ Wisgduau

GPU WUNS2UUNaaiU GPU snuiisasanlunaumu

wpeeranon@ri: srun -p gpuq --g

wpeeranon@dgx-01:~$ module load sin
¢ Unable to locate a modulefile for

wpeeranon@dgx-01

wpeeranon@dgx-61

wpeeranon@dgx-01

wpeeranon@dgx-01:~

wpeeranon@dgx-01

/cm/local/modulefiles --
apptainer/apptainer.module d freeipmi/1.6.10 luajit modules  python39
boost/1.81.0 C gcc/13.1.0 mariadb-11ibs shared
cluster-tools/10.0 cuda-dcgm/ gcc/64/4.1.7al  module-git openldap slurm/ai-ku-slurm/23.02.6
cm-bilos-tools pmitool/1.8.19 module-info python3 use.own

/cm/shared/modulefiles
anaconda3/24.1.2 default-environment hwloc/1.11.13 micromamba/1.5.6 openmpi/gcc/64/4.1.5
apptainer/apptainer gdb/13.1 hwloc2/2.8.0 mvapich2/gcc/64/2.3.7 openmpi4/gcc/4.1.5
cm-pmix3/3.1.7 hdf5_18/1.8.21 jupyter-eg-kernel-wlm-py39/3.0.2 ncbi-blast/2.15.0+ singularity/4.1.1
cm-pmix4/4.1.3 hpl/2.3 jupyter/15.1.2 openblas/dynamic/0.3.18 wucx/1.10.1
(base) wpeeranon@dgx-01:~$ module
module module-assistant modulecmd
(base) wpeeranon@dgx-01:~$ module load singularity
(base) wpeeranon@dgx-01:~$ singularity shell --nv /cm/shared/sif/pytorch_23.12-py3.sif
Singularity> nvidia-smi

Driver Version: 535.154.05
+ -t
GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncor
Fan Temp Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M.
MIG M.

n | ):07:00.
59W / 400W | OM1B / 81920M1B
|

Processes: |
GPU GI B PID Type Process name GPU Memory |
1D Usage

=

NUU run MFLiNe start JupyterLab lunsaidesnsly GUI

Singularity> jupyter-lab --no-browser --ip 0.0.0.0
Writing notebook server cookie secret to /home/wpeeranon/.local/share/jupyter/runtime/notebook cookie secre
t
jupyter_tensorboard extension loaded.
JupyterLab extension loaded from /usr/local/lib/python3.10/dist-packages/jupyterlab
JupyterLab application directory is /usr/local/share/jupyter/lab
[Jupytext Server Extension] NotebookApp.contents manager class is (a subclass of) jupytext.TextFileContents
Manager already - OK
Serving notebooks from local directory: /home/wpeeranon
Jupyter Notebook 6.4.10 is running at:
http://hostname:8888/?token=9c4e96351b8310f26b001bbe1139a8caal51c9d9f0936ecs
Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).

To access the notebook, open this file in a browser:
file:///home/wpeeranon/.local/share/jupyter/runtime/nbserver-229566-open.html

Or copy and paste this URL:
http://hostname:8888/?token=9c4e96351b8310f26b001bbe1139a8caal51c9d9f0936ecd

N3 copy URL fuuy udmldeudie hostname u IP vennsedlignses

#% New Incognito Tab

26b001bbe1139a8caa

21
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aglantinee JupyterLab @ miuilisu code

O slurm-92.0ut
O slurm-93.0ut

12 hours ago

U0

12 hours ago

O slurm-94.0ut 12 hours ago

7 file Edit View Run Kemel Tabs Settings Help
- + B * c [ Launcher
./
o Name - Last Modified
M GPU-jeb.sh 12 hours ago E Notebook

Python 3
(ipykernel)

*» 0 ¢

Console

Python 3

Python 3.9 via
(ipykernel) SLURM
Other

= M =1

—
= — w
Terminal Text File Markdown File Tensorboard Show Contextual
Help

dleseanisiantden 1M File wywiudon “Shut Down” wiela JupyterLab

:,J File LEdit View Run Kernel Tabs Settings Help

New »
m
New Launcher Ctrl+Shift=L [~
o Open from Path...
Close Tab Alt-W
‘e Close and Shutdown Ctel+Shift+Q
Close All Tabs
O s cles
Save As. trl+ Shift+S§
B saea

Ctrl+p

Log Out
Shut Down

_

E] Notebook

Python 3
(ipykernel)

Console

Python 3 Python 3.9 via
{ipykernel) SLURM
Other
= M
—
s =)
—= v
Terminal Text File Markdown File Tensorboard Show Contextual
Help

22

CONFIDENTIAL



