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tmux1 is a terminal multiplexer. It lets you switch between several programs in one terminal,
detach them (they keep running in the background), and reattach them to a different terminal.
This guide shows how to run code on the SAFE Research Infrastructure using tmux.
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1 Contact

If you encounter any difficulties or just want general information, do not hesitate to contact us.

SAFE Research Datacenter: datacenter@safe-frankfurt.de

More information about the SAFE Research Datacenter, and further guides can be found here,
and here.

∗krapp@safe-frankfurt.de
1https://github.com/tmux/tmux/wiki
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2 Prerequisite

For security reasons, a connection to the SAFE Research Infrastructure can only be established
from within the network of Goethe University. You must use Cisco Anyconnect VPN from
outside the Goethe University network to connect to the SAFE Research Infrastructure. In-
structions on how to set up the VPN connection can be found here. For VPN authentication,
please use your HRZ credentials. This instruction primarily uses Visual Studio Code. If you
wish to use it but have not installed it yet, you can install it from here:

- Installation of Visual Studio Code (VSCode)

Alternatively, it is possible to run tmux using the Windows Powershell, which is pre-installed
on all Windows computers.

3 Create a new tmux session - Visual Studio Code

Before opening a new tmux session in Visual Studio Code, you need to open a terminal. This
can be done by clicking on Terminal and selecting ’New Terminal’.

Then, if not already done, you need to establish a ssh connection. This is done using your
HRZ credentials. So when using the code below, replace hrz-username with the hrz username
assigned to you through SAFE (not your student username!)

1 ssh hrz -username@safe -gpu01.safe -frankfurt.de

When you executed the code, you will be asked for a password. Use your hrz password to log
in. The result should look (with another username) close to this:
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In the next step, open a tmux session. A tmux session can be given any name. In this example,
a tmux session with the name session1 is created. To open a tmux session with this name, the
code is:

1 tmux new -s session1

For other sessions, session1 in the code can be replaced by other session names. This allows
the user to run multiple sessions at once.

4 Run Code in a tmux session - Visual Studio Code

Once a tmux session has been opened, code can be run in it. For demonstration purposes,
a file test.py will be run here. It prints a number every 5.5 seconds. Jupyter lab and other
developement environments are often not supported by tmux. Code should be in basic formats
such as .py to run it in tmux. Before running the code, make sure the correct working directory
is provided in the terminal. You can check if it is correct by listing all files available in the
directory. The file you want to execute should be among the listened files. The code for this is:

1 ls

When the code is executed, it lists files and folders. In the example below, test.py is the
program I want to execute. I can execute it now, since it is in my current working directory.
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To run code, the basic syntax is usually the program name you want to execute, followed by
the codefile. So, for python and the test.py-file, it is:

1 python3 test.py

The result should look like this, with the results of the code that get printed being depicted
below the command to execute the code.

5 Detach and attach a tmux session - Visual Studio Code

As mentioned above, tmux sessions can be detached. This is useful because detached sessions
continue to run regardless of if you switch off your computer, lose your internet connection or
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connection to the server. To detach a tmux session, open a second terminal and log in again
to the ssh if necessary. The command to detach a tmux session is:

1 tmux detach

You can use the tmux ls command to list all tmux sessions. Then, you see which tmux sessions
you have currently running and if any of them are attached.

If you want to check, for example, after having detached a session in the previous evening, if the
code has finished, you can reattach the tmux session. For this, you need to name the session
again. So, in this example, where the session is named session1, the command is:

1 tmux attach -t session1

After you typed this in, you are back in the tmux session and can obtain the results your code
printed out so far. In the test case:
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If you run tmux ls now in a second terminal, you’ll see that the session is labeled as attached.

6 End a tmux session - Visual Studio Code

Since test.py contains an endless loop, it will not terminate itself at a given point in time. To
terminate it, a command can be used, running it, again, in the second terminal. The command
to end a tmux session even when the code is still running is:

1 tmux kill -session
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By default, it ends the last used tmux session. -t session-name can be supplied to end a specific
session. kill-server ends all tmux sessions. If you run tmux ls afterwards again, you can see no
tmux session is active anymore:

If the code you ran in your tmux session has finished, the finished session looks like this:

You can continue working with the same session by commanding to run another program with
the same syntax used above to start the first program. Alternatively, you can simply exit the
tmux session by typing exit, as it is shown above.
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7 Working with tmux - Windows Powershell

tmux sessions can also be run in the Windows Powershell. The commands are exactly the
same like in the Terminal that is integrated into Visual Studio Code. Here is an example how
opening a tmux session in the Powershell can look like. The arrows point at the code entered
by the user: Connecting to the ssh, looking at code in the current directory and opening a
tmux session.

And here is an example how a tmux session which just ran some code can look like:
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Like before, the user could now start the next program or close the session with ’exit’. Finally,
like in Visual Studio Code, a tmux session can be attached, detached and ended using commands
in a second terminal.
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Note that by default, commands like detach, attach and kill-session are applied to the most
recent session the user worked with. If the user has several different sessions open and would
like to apply any of these commands, the command has to be followed by -t session-name. For
example, the code to reattach session1 when the user most recently worked with session2 is:

1 tmux attach -t session1

Without the last part, the command would be valid, but would refer to session2 instead of
session1.
In the Windows Powershell, alternatively to the detach command, the current tmux session can
also be detached by a keyboard shortcut: ”CRTL+b” and then ”d”.
I hope this guide was helpful. For any more questions, feel free to contact the data center:
datacenter@safe-frankfurt.de
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