IDUN Research Infrastructure



IDUN — Shared Resource Infrastructure

* A joint effort between NTNU IT department and faculties, institutes
and research groups

* Partners buy into the machine, according to HPC group specifications,
guaranteed share+optional available resources, plus support for
either 3 or 5 years.

* IT department provides personell and infrastructure (network,
storage, queueing system)



What is HPC cluster? — (High Performance Computing)
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https://www.youtube.com/channel/UCA-MnuZtAC-weFBvRjPVCOA/videos

ldun status

e http://idun.hpc.ntnu.no

System information

Longest

Longest running jobs

Job ID
474906
483342
487502

Time

4-16:00:57
4-15:20:19
4-09:91:23

Host
idun-03-83 (1)
idun-03-84 (1)
idun-02-25 (1)

Longest pending jobs

Job 1D Time

500084
506337
508683

1 day, 22:30:40
1 day, 2:11:14

21:18:28

HPC usage and quota for this month

Total quota: 1682384(hours)

Account
ad-iat
hf-isl
ie-idi

Software: SLURM 20.11.7 Queues (nodes): Status (nodes): Status (jobs):
Master:  idun-slurm - CPUQ (61) - drain (1) - RUNNING (?5)
CPU Cores: 2! - GPUQ (31) - resv (2) - PENDING (7)
Storage:  /cluster 77% - shart (2) - mix (36)

- alloc (24)
- idle G1
Running daylweeklmonthlyear
1600
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10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00
CPUQ GPUQ
b,

Pending
500
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o
10:00 1200 1400 1600 1800 2000 2200  00:00 0200 0400 0600  08:00
CPUQ GPUQ
J
Power consumption

Now: 28.43 kN, Max: 34.14 ki J
PDU IP kilowatt (kW)

10.1.253.11 2.59

10.1.253.12 1.33

10.1.253.21 1.89

10.1.253.22 4.14

10.1.253.31 3.33

10.1.253.32 3.41

10.1.253.33 0.25

10.1.253.41 2.28

10.1.253.42 1.93

10.1.253.51 1.99

10.1.253.52 1.84

10.1.253.53 1.61

10.1.253.71 0.35

ie-iel
ie-ies

ie-iik

ie-imf
ie-imf-tmad280
fe-itk

iv-ept

iv-ibm

iv-igp

iv-ikt

iv-imt

iv-ivb

vkt

nv-ima
ok-hhs

propulse

share-ie-idi

share-ie-iel
share-ie-inf
share-iv-ept
share-iv-igp
share-iv-ivb
share-iv-mtp
share-wh-ikom
share-mh-kin

share-mh-kin-whitlock

share-nv

Total used: 511187(hours)

Quota (hours)

Total available CPU hours:

Used (hours)
°

°

1758
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1866240



http://idun.hpc.ntnu.no/

Hardware on ldun

Processors (2784 cores): GPUs:
AMD EPYC 7543 32-Core Processor |
Intel(R) Xeon(R) CPU E5-2630 v4 @ 2.20GHz * 50xP100

Intel(R) Xeon(R) CPU E5-2650 v4 @ 2.20GHz « 14xV100 (16 GB)
Intel(R) Xeon(R) CPU E5-2695 v4 @ 2.10GHz e 26xV100 (32 GB)
Intel(R) Xeon(R) Gold 6132 CPU @ 2.60GHz
Intel(R) Xeon(R) Gold 6148 CPU @ 2.40GHz ° 48xAl00 (40 GB)
Intel(R) Xeon(R) Gold 6226 CPU @ 2.70GHz * 26 xA100 (80 GB)
Intel(R) Xeon(R) Gold 6242 CPU @ 2.80GHz
Intel(R) Xeon(R) Gold 6252 CPU @ 2.10GHz

Memory sizes: 4 x FPGA (Xilinx)
55 GB

128 GB

192 GB

385 GB

772 GB

1031 GB

2063 GB
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NIRD storage services
NIRD tool kit (https://apps.sigma2.no)




Hot to login IDUN HPC cluster

e Connect NTNU network
* via SSH

* ssh -X -l username login.stud.ntnu.no
* ssh -X -l username login.ansatt.ntnu.no

* via VPN
e https://innsida.ntnu.no/wiki/-/wiki/English/Install+vpn

* Connect IDUN login server
e ssh -X -l username idun-loginl.hpc.ntnu.no
* ssh -X -l username idun-login2.hpc.ntnu.no


https://innsida.ntnu.no/wiki/-/wiki/English/Install+vpn

Storage

 /cluster/home/Your Login Name/ - start directory after login
* /cluster/work/Your_Login Name/ - recomended directory for files

Important: No Backups for files



Module

list loaded modules:
load foo module:
find all modules:
find foo module:
show description:

unload all modules:

modu le
modu le
module
modu le
module

modu le

list

load foo
avail
avail foo

whatis foo

purge



Module

’. @

Where:
H: Hidden Module

[hpcuser@idun-loginl ~1$
Python 2.7.18

No modules loaded

1) GCCcore/10.2.0
2)
3)
4)
5)

Where:
H: Hidden Module

[hpcuser@idun-loginl ~1$
Python 3.8.6

Currently Loaded Modules:

6) libreadline/8.0-GCCcor

hpcuser@idun-logini:~

python -V

[hpcuser@idun-loginl ~]$ module purge
[hpcuser@idun-loginl ~]$ module list

[hpcuser@idun-loginl ~]$ module load Python/3.8.6-GCCcore-10.2.90
[hpcuser@idun-loginl ~]$ module list

7) Tcl/8.6.10-GCCcore-10.2.0

(H) 8)

(H) 9)

(H) 10)
). 2. (H) 11) 1 fi/3.3-GCCcoa 10.2.
e-10.2.0 (H) 12) Python/3.8.6-GCCcore-10.2.0

python -V

(H)
(H)
(H)
(H)




Containers and notebooks

e Supported container formats
* Podman
* Singularity
* Docker (convert to singularity)

* Jupyter notebook
e Tutorial, example setup:

* https://www.hpc.ntnu.no/idun/getting-started-on-idun/lessons-from-a-
former-masters-student/



What is Slurm?

* Main application on HPC cluster. It controls where jobs are running.



Bash basics

File bash script.sh

$ cat bash script.sh

#!/bin/bash

# this line is a comment

##### this line is a comment as well
echo "Hello World"

python3 my script.py

$ bash bash script.sh
$ chmod +x ./bash script.sh

$ ./bash script.sh



Slurm script basics

$ cat my job sctipt.slurm

#!/bin/bash

#SBATCH --partition=CPUQ

#SBATCH —--account=share-nv-fys

#SBATCH --time=00:05:00

#SBATCH --ntasks=1

#SBATCH —--mem=12000 # Default units are megabytes.
#SBATCH --job-name="hello test"

#SBATCH --output=hello test.out

#SBATCH --mail-user=<your email@ntnu.no>
#SBATCH --mail-type=ALL

module purge

module load Python/3.8.6-GCCcore-10.2.0
python -V



Run slurm script

[idun-loginl ~]$ sbatch my job sctipt.slurm
Submitted batch job 1060210

[idun-loginl ~]$ squeue -u your login name
JOBID PARTITION NAME USER ST TIME NODES NODELIST (REASON)
1060210 short hello te pavlokh PD 0:00 1 (None)

[idun-loginl ~]$ scontrol show job 1060210

JobId=1060210 JobName=hello test
UserId=hpcuser (1313333) Groupld=ntnudefault (1000) MCS label=N/A
Priority=3037918 Nice=0 Account=support Q0S=highest
JobState=COMPLETED Reason=None Dependency=(null)

[idun-loginl ~]$ cat hello test.out
Python 3.8.6



MPI USE CASE

#!/bin/sh

#SBATCH --partition=CPUQ
#SBATCH --account=<account>
#SBATCH --time=00:15:00

#SBATCH --nodes=2 # 2 compute nodes
#SBATCH --ntasks-per-node=1 # 1 mpi process each node
#SBATCH --mem=12000 #12 GB

#SBATCH --job-name="hello_test"
#SBATCH --output=test-srun.out
#SBATCH --mail-user=<email>
#SBATCH --mail-type=ALL

module purge

module load intel/2020b

module list

mpirun myprogram



GPU USE CASE

#!/bin/sh
#SBATCH --partition=GPUQ
#SBATCH --account=<account> --gres=gpu:P100:2

#SBATCH --time=00:30:00 —-greS:gpu:VlOO:G
#SBATCH --nodes=2

#SBATCH --ntasks-per-node=2 --gres=gpu:V10032:1

#SBATCH --gres=gpu:l --gres=gpu:A100:2
#SBATCH --job-name="LBM CUDA"
#SBATCH --output=1lbm cuda.out

module purge
module load fosscuda/2018b

mpirun hostname

mpirun ./my cudacode



Interactive Job

[idun-loginl ~]$ srun --nodes=1 --partition=CPUQ --time=00:02:00 --pty bash
[1idun-90-01 ~]S$ whoami
hpcuser



Cancel job

# One job
S scancel 1111111111111

# All my jobs
S scancel -u my logiln name



Slurm partitions

CPUQ - for jobs to run on CPU
GPUQ - for jobs to run on GPU
short — for test jobs to test job scripts. Has GPU P100

[username@idun-loginl ~]$ sinfo

PARTITION AVATL

CPUQ*
CPUQ*
CPUQ*
GPUQ
GPUQ

GPUQ

up
up
up
up
up

up

TIMELIMIT

7-00:00:
7-00:00:
7-00:00:
7-00:00:
7-00:00:

7-00:00:

00
00
00
00
00
00

NODES
6

7

48

29

2

3

STATE
resv
mix
alloc
mix
alloc

idle

NODELIST

idun-02-123-26],1idun-06-[05-06]
idun-03-[14,16,24,27,29,31-32]
idun-02-[01-22,27],idun-03-[01-13,15,17-23,25-26,28, 30]
idun-04-1701-17],idun-05-[01-05,08],idun-06-[01-02,04,07-09]
idun-05-[06-07]

1dun-05-[09-10],1idun-06-03



Transferring Data

* https://www.hpc.nthu.no/idun/getting-started-on-idun/transferring-data

Linux? Mac? Windows?

* Use scp or sftp command
* Use WInSCP or FileZilla
* Use Windows share on server idun-sambal.hpc.ntnu.no


https://www.hpc.ntnu.no/idun/getting-started-on-idun/transferring-data

VNC

https://www.youtube.com/watch?v=aXD1ZRg2Ado
https://www.hpc.ntnu.no/idun/getting-started-on-idun/vnc

m localhost:2 (idun-login1:2 (hpcuser)) - VNC Viewer
O - 8 ™ .
P € Devices

RecyclelBin



https://www.youtube.com/watch?v=aXD1ZRg2Ado
https://www.hpc.ntnu.no/idun/getting-started-on-idun/vnc

Support

help@hpc.nthu.no

Diskcord:
https://discord.gg/TWzWKAcu



https://www.hpc.ntnu.no/help@hpc.ntnu.no
mailto:help@hpc.ntnu.no
https://discord.gg/TWzWKAcu




