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Connecting to a remote server
Most UNIX and Linux systems that are operating as servers run an SSH daemon. Users with
valid accounts on that system can then use an SSH client to connect to the server:
e PuTTY: http://www.chiark.greenend.org.uk/~sgtatham /putty/
e Mac OS X and most Linux distributions come with a command-line SSH client (ssh)
pre-installed.

Today we’ll be using the PuTTY to connect to hpcwoods, MCSR’s gateway server.

1) Start by opening the PuTTY application.

2) Inthe “Host Name” field, enter “hpcwoods.olemiss.edu”.

3) Click “Open”.

4) Depending on whether or not your computer has ever connected to hpcwoods, you
may get a dialog asking if you “want to save the new host key to the local database?”
Click “Yes”. This is so the client can confirm the identity of the server on subsequent
connections.

5) Ifyou are an MCSR user, you may use your username in the “User Name” field.
Otherwise, use the temporary username given to you by the instructor.

6) Enter your password, or the one given to you by the instructor, in the “Password”
field.

7) If successful, you should see a command prompt. Something like:
username@hpcwoods: ~>

Mac and Linux users can open a Terminal window and run:
ssh username@hpcwoods.olemiss.edu

Environmental Variables
Environmental variables allow a user to customize their command line and its operation to
their liking. All the commands in this workshop assume that we’re using the bash shell, but
most of them would work in other shells, too. This can be confirmed by typing:
echo SSHELL Displays the contents of the SHELL environmental
variable.

General commands

env Displays all environmental variables.
echo SUSER Displays the current username.
echo SHOME Displays the current user’s home directory.

export MYVAR="Testing..” Setanew variable.
echo SMYVAR Display the contents of the variable.



Customize your shell prompt
echo $PS1 See the current prompt settings.
export PS1="\u@\h:\w$ ™ Slight modification to the prompt.
export PS1="\d \t\n\u@\h:\w(\!)$ A deluxe prompt.
man bash Search for “PROMPTING” for all
options.
It is also possible to set certain parts of the prompt to particular colors. See Google for
details.

Another environmental variable that needs to be changed a lot is the PATH. The PATH
variable determines where the shell looks for commands. For instance, when you type 1s,
the shell looks through each directory in PATH until it finds an executable named 1s.

echo S$SPATH Displays the current PATH.
which 1s Find out which executable is being used when
you type 1s.

export PATH=/opt/bin:$PATH Prepend anew directory to the PATH.

File and directory permissions
A file’s permissions determine which users can do what to a particular file. To see the
permissions for all files in a directory, type:
1s -1la
The output for each file looks something like this:
—rw-r—-r—-— 1 bnp wusers 1028 2011-10-14 15:14 .profile

The first column contains the permissions. The first dash tell us this is a regular file. If it
were a directory, it would have a d instead. The next three symbols (rw-) represent the
permissions for the owner of the file, which is bnp in this case.

The next three symbols (r—-) represent the permissions for the group that owns this file,
which is users in this case. The final three symbols in the permissions column (r--)
represent the permission for “world,” or everyone else on the system that isn’t the owner of
the file or a member of the group that owns the file.

In each case, the three symbols tell us whether or not the file can be read (r), written to (w),
or executed (x) by that user or group of users. If the letter appears, then that permission in
enabled, if not, a dash appears in its place. In the above example, the owner of the file can
read and write the file, but the group and world can only read it.

Sometimes you might also hear someone say that a particular “bit is set.” For instance, in
the above example, it could be said that “the write bit is set for the user.” This is because
each permission is represented by a binary bit that can be turned on or off.



We can set the permissions of a file using the chmod command. It can be done symbolically
or numerically. Some examples:
chmod g+w .profile  Give the group write privileges.
chmod g-w .profile  Revoke the group’s write privileges.
chmod 640 .profile  Give owner read and write privileges, group read
privileges, and no privileges to world.

Scripts
Often you will need to run a sequence of commands (or a single long command) more than
once. You can create a script that contains these commands.

Let’s say we want to see the largest files in the current directory. We can do this with the
command:

ls -sSh | head
but we don’t want to have to remember that and type it in each time. We can create a script
to make it easier on ourselves.

Open a file named big files using your favorite text editor. Add these two lines:
#!/bin/bash -
ls -sSh | head
then save and exit. Before we can execute the script, we need to set the file’s execute bits.
Running:

chmod +x big files
will give everyone on the system permission to execute our script. This is fine in this case.

To execute the script, type:
./big files

If we want to be able to execute this script from any directory without typing the whole
path, we have to put it in our PATH environmental variable. It’s traditional for each user to
have a bin directory in their home directory where they can put programs and scripts they
want to execute.

To create this directory, copy the script to your bin directory, and add the bin directory to
your PATH, follow these steps (from your home directory):

1) mkdir bin

2) cp big files bin

3) export PATH=~/bin:$PATH

You can now execute the big_files script (from anywhere on the system) by typing
big files

However, if you want this change to your PATH to be permanent, you'll need to put the
command to change it in one of your shell startup files.



Magnolia

Magnolia is MCSR’s newest cluster and will be around for many years to come. Magnolia
runs SUSE SLES 15, as compared to version 12 on Maple, making it able to run a wider
variety of software. Magnolia has a total of 60 nodes. All nodes have at least 1/2TB of
memory, 8 of the having 1TB of memory. Six of the nodes have 2 NVIDIA L40S GPUs.

Maple will be around until at least the summer of 2026, but may be retired as we move into
the new data center.

Slurm Workload Management

Maple uses PBS for job management, but Magnolia has moved to Slurm, along with the
National labs and most other HPC centers.

The sinfo command shows you the queues, as well as giving you a general idea of how
busy the nodes in each queue are. The squeue command will show you a complete list of
all jobs on the cluster.

Run example job

cp -r /usr/local/apps/example jobs/python magnolia example/
cd python magnolia example/

sbatch prime.slurm

squeue -Jj job id

scontrol show job job id

scontrol show node compute node

Canceling job
scancel job id

Interactive Job
Sometimes you haven'’t written a script yet or you need to run a one-off job. In these cases,
you can run an interactive job. However, it is not recommended to run these on a regular

basis without good reason.
srun -¢ 4 --mem 4g --time 1:00:00 --pty bash



