
Basic course: 
Introduction to Linux for HPC

• 1) Overview of HPC: (30 min)
• 2) Linux (60 min)

• break (30 min)

• 3) Transferring files (20 min)
• 4) Submitting jobs (40 min)
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• Linux, not Windows.

• Windows software not always available.

• No GUI, point and click.

• Generalized command line approach, not dedicated to a package.

• HPC is not supercomputing.
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• Operating system: Centos Linux

• X86_64
• HPC server: hpc.uct.ac.za

• Scheduler: SLURM

• Worker nodes:
• Dell C6420 40 core nodes
• Dell C4140 GPU servers
• Dell C6145 64 core nodes
• Supermicro GPU servers
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hpc01@srvcnthpc001:~> cmd arg1 arg2 arg3

hpc01@srvcnthpc001:~> cmd arg1 arg2 arg3 “arg 4”

command Arguments (3)command prompt

Arguments (4)command
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Command Description

ls Shows a directory listing

w Shows who is logged on to the system and what they are doing

w hpc01 Shows login, idle time and what user hpc01 is doing 

date Prints the system time and date

uptime Tells you how long the system has been running
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• ls –l

• short form flag “-l”
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Command Description
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• man is a command that takes as its argument the name of 
another command.

NAME
find - search for files in a directory 
hierarchy

SYNOPSIS
find [-H] [-L] [-P] [path...] [expression]

• The [] indicate an optional argument (you don’t type these)
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bin

etc

usr

home

hpc01

hpc02

hpc03

hpc21

/home/hpc01
/home/hpc02
/home/hpc03
/home/hpc21

What are the names of the 
contents of the directory called 
/home ?
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bin

etc

usr

home

hpc01

hpc03

/ home/ hpc02 /example.sh

hpc02

example.sh

hpc21

example.sh

Where do I start from? Path components

Path separator
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bin

etc

usr

home

hpc01

hpc03

hpc02

example.sh

hpc21

example.sh

~hpc02 /example.sh

Path components

Path separator

Where do I start?
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Command Description
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~

experiments

step1

experiment1

step2

description

file1

file2

file1

experiment2

description

step1

file1

file2

step2

file1

.. / experiment2 / step1 / file1

Path components

Path separator

Where do I start?
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mkdir </path/new_directory>

mkdir </path/to/new/directory>
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What happens when you execute the commands?

mkdir ~/experiments
cd ~/experiments
mkdir experiment1
mkdir experiment1/step1
mkdir experiment1/step2
mkdir experiment2/step1

• Did the above command work?
mkdir -p experiment2/step1 
cd experiment2
mkdir step2
tree ~/experiments

~

experiment1

step2

step1

experiment2

experiments

step1

step2
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Command Description

mkdir <path> �� ���������
��(��
� <path>

pwd ����
�
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cd <path> ������������
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�� <path>

ls <path> 7��
�
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����� <path>

~

experiment1

step2

step1

experiment2

experiments

step1

step2Slide 38



����
������+�������(����C�����
#�����
9 C�������+������/��
�(���������
���

9 C���������2���������������+���2�
*���������
�����

9 C���������2������
���2(�������
���< 
�����< �������

cp <from path/file> <to path/file>

mv <from path/file> <to path/file>

touch <path/file>
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~

experiments

step1

experiment1

step1

description

file1

file2

file1

experiment2

description

step1

file one

file two

step2

file one

What happens when you execute the commands?

cd experiment1

cp step1/file1 ../experiment2/step1

cp ../experiment2/description ../.

other

cd ../experiment2/step1

mv file1 ../step2

cd ~/experiments

tree experiment1 experiment2 

cp experiment1/description experiment2
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touch experiment1/description
cd ~/experiments

touch step1/file1 step1/file2
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Command Description

cp <from> <to> ���(�������������� <from> 
� <to>

mv <from> <to> ���(�������������� <from> 
� <to> 
��������+�� <from>

man cp
man mv

����
�
�������������������
�(����� <command name>. 
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���������*����(������+���������
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�� cp ���� mv�
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nano <file_name.txt>
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Command Description

nano <file> Will open file <file> in a text file editor

CTRL+O Using CTRL+O within the nano editor will cause any 
changes made to the file while editing to be saved to the 
file

CTRL+X Using CTRL+X within the nano editor will cause the 
editor to close. If you have not already saved your 
changes you will be asked if you wish to save those 
changes by answering Y or N
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• Secure Copy (scp ) is another way to 
transfer files to and from the HPC
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pscp <file_name.ext> <user_name> @hpc.uct.ac.za: <dest_dir>

The local file 
you want to 
copy

Your training account 
user name

Where you 
want the file to 
go on the HPC
machine
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Command Description

echo %PATH% DOS command to show the value for the 
PATH variable

set PATH= <path> DOS command to set the value for the PATH 
variable equal to <path>

cd <directory> DOS command to change the directory to 
<directory>
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pscp <user_name> @hpc.uct.ac.za: <path/to/file_name.txt> .

Your 
training 
account 
user name

The path on the 
HPC machine to 
the file you want to 
copy

Where to put 
the file locally. 
In this case “.”
for the current 
working 
directory
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• To add a job to the SLURM queue, we write a job script . A 
job script is simply a shell script (text file).
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#!/bin/bash
#SBATCH --account icts
#SBATCH --partition=ada
#SBATCH --nodes=1 --ntasks=1
#SBATCH --time=10:10:00
# By default you start in ~ 
cd myfolder
pwd
date
hostname
sleep 10

Rules!!!

No space before #SBATCH
No space between # and SBATCH
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#!/bin/bash
#SBATCH --account icts
#SBATCH --partition=ada
#SBATCH --nodes=1 --ntasks=1
#SBATCH --time=10:10:00
# By default you start in ~ 
cd myfolder
pwd
date
hostname
sleep 10

������1

cat slurm-235294.out
/home/alewis/myfolder
Tue Aug  6 10:37:52 SAST 2019
srvcnthpc113
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# Set email address
#SBATCH --mail-user=USERSEMAIL

# Send an email when jobs 
# begins, gets fails or ends
#SBATCH --mail-type=BEGIN,END,FAIL
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#!/bin/sh
# This example submission script contains several i mportant directives, please examine it thoroughly

# The line below indicates which accounting group t o log your job against
#SBATCH --account=$USERSACCOUNT

# The line below selects the group of nodes you req uire
#SBATCH --partition=$USERSPARTITION

# The line below means you need 1 worker node and a  total of 2 cores
#SBATCH --nodes=1 --ntasks=2

# The line below indicates the wall time your job w ill need, 10 hours for example. NB, mandatory direc tive!
#SBATCH --time=10:00:00

# A sensible name for your job, try to keep it shor t
#SBATCH --job-name="MyJob"

# Modify the lines below for email alerts. Valid ty pe values are NONE, BEGIN, END, FAIL, REQUEUE, ALL
#SBATCH --mail-user=$USERSEMAIL
#SBATCH --mail-type=BEGIN,END,FAIL

# The cluster is configured primarily for OpenMPI a nd PMI. Use srun to launch parallel jobs if your co de is
# parallel aware. To protect the cluster from code that uses shared memory and grabs all available cor es the 
# cluster has the following environment variable se t by default: OMP_NUM_THREADS=1
# If you feel compelled to use OMP then uncomment t he following line:
# export OMP_NUM_THREADS=$SLURM_NTASKS

# NB, for more information read https://computing.l lnl.gov/linux/slurm/sbatch.html

# Use module to gain easy access to software, typin g module avail lists all packages.
# Example:
# module load python/anaconda-python-3.7

# Your science stuff goes here...
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Command Description

#SBATCH #SBATCH ����� �(*��������'7="������
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# '�����������������
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# Next line will create a job

sbatch '�2��
���4�2�
��'7="�

squeue 7��
�4�2�����
���L����

cat <filename> ����
��������
��
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less <filename> 7� �� cat ,�2�
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nano <filename> 
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