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• Login window:

– Stays open.

– You are on the login node for modifying the scripts, analysing
the output, etc.

– Do not submit any job on the login node!!

• Compute node:

– Open a different window as in the next slides.

– Submit the jobs as python scripts or

– open the Jupyter Notebook (with port forwarding)
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Two different 
windows: Probably
not needed
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Start two terminals:
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compute node
(next slides)

login node
(previous slides)

Probably
not needed
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Login in a new window:

>  ssh vulcan.hww.hlrs.de  -q  -D  8080
> qsub -I -q R_sst -l select=1:node_type=hsw:mem=100gb,walltime=03:00:00

Wait a few seconds for availability (prompt n…).
Navigate to the workspace:

> cd  $(ws_find yourWorkspace)
Initialise Spark and the Jupyter Notebook:

>  .  Notebooks/init_jn.sh
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Add here Q 
from BK.

Putty: 
should have 
created two 
sessions. 

quiet

This should execute 
immediately. If it 
hangs, you might still 
be on the log-in node.

You should be in the 
workspace home!

!!If 
from 
somewhere 
else, paths are 
wrong!!

These should 
all be “minus”!

Max. 18:00 – 
current time!

One node and one 
submission each!

RAM
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init_jn.sh contains:

pbsnodes -j  $(cat $PBS_NODEFILE)

module load bigdata/spark_cluster/3.3.1

MYSCR=$(pwd)

cd  $MYSCR

export  MYWS=$MYSCR

init-spark

jupyter notebook --no-browser --ip=$(hostname)
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Set correct 
directory and 
export path

Initialise Spark and 
launch the JN.

Load the cluster

Display the node’s 
properties

DO NOT EXECUTE!!! Since 
already included in init_jn.sh

Module 
name 
might 
have 
changed!
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Copy from the output of the previous command the URL to the 
Jupyter Notebook.
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Copy THIS link:
http://n…
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Now start the Jupyter Notebook: 

• Launch the prepared browser on desktop

• Paste the link to the Notebook in the browser.

• Launch Jupyter-Chrome only once.
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Updated list of folders 
might be different

Jupyter-Chrome
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Open the respective files in the folder  Notebooks  :
• Manipulation

NB1_manipulation.ipynb

• Visualisation of manipulated data
NB2_vis_man.ipynb

• Machine Learning: Linear Regression
NB3_linreg_ALL.ipynb

• Machine Learning: Random Forest
NB4_class.ipynb

• Visualisation of Machine Learning results 
NB5_vis_class.ipynb

• Handlers: Container of all user-defined functions 
handlers.ipynb
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Say 
(Notebooks).
Say 
manipulation
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When opening any notebook, make sure that the kernel (top-right) 
is Spark Python 3.7 (otherwise choose it manually):
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This should not
be needed
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Choose: Kernel → “Restart and clear output“ to start with a clean 
workspace.
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This should not
be needed
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If the Notebook crashes…

In the terminal:

• Interrupt the kernel with Ctrl+C (and confirm [yes]), 

• If the job is still running, repeat
>  .  Notebooks/init_jn.sh

In the Notebook: Restart the kernel
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This should not
be needed
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If the Notebook crashes…

If you are back on the login node:
Restart the procedure from the beginning (qsub etc.).
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Proceeding with the exercises, you will create some more 
folders that will appear in the JN dashboard:
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→ next slide
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→ Most folders have both a Notebook and a script 
version:

• NB_ML_models and Script_ML_models:
ML models created by training the datasets.

• ML_models_read_only:
ML models to read-in (pre-trained models).

• NB_ and Script_Dataframes: Generated DataFrames.

• NB_ and Script_Dataframes_read_only: 
Dataframes to read-in (pre-loaded Dataframes).

• NB_ and Script_Plot: Folders with the generated plots.
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In each Notebook, e.g. 
Notebooks/NB1_manipulation.ipynb

… replace only:

____ = exercise, replace! (you will get an error otherwise)

Solution, e.g.: NB1-SOL_DataManipulation.ipynb

Do one Notebook at a time!
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Unexecuted:
• Markdown cell
• Code cell

Use Shift+Return (or Run ) to execute code:

Executed:
• Markdown cell

(double click to edit)
• Code cell
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Also useful:

Spark and Pandas reference pages to look up functions.

Spark: 

https://spark.apache.org/docs/latest/api/python/

• Use “Search the docs“ up on the left.

• Needed solution usually follows: “pyspark.sql.“
SQL = Spark module for structured data processing
→ DataFrames
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https://spark.apache.org/docs/latest/api/python/


:: ::

:::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   ::::: :::::   :::::   :::::   :::::   :::::   :::::   

::SST-part1-exercises.pdf lorenzo.zanon@hlrs.de

Also useful:

Pandas:

https://pandas.pydata.org/pandas-docs/stable/index.html

• Use “Search the docs“ up on the left.

• Needed solution usually follows: “pandas.DataFrame“

• Look in the Parameters list for the needed parameters.
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https://pandas.pydata.org/pandas-docs/stable/index.html
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At the end of each Notebook, shutdown the kernel to free memory
and clear all variables:
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You can download any modified notebook or created plot:

26 July 2023

JN – AFTER the exercise

19



:: ::

:::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   :::::   ::::: :::::   :::::   :::::   :::::   :::::   :::::   

::SST-part1-exercises.pdf lorenzo.zanon@hlrs.de

Visualise the html plots (Notebook NB5_vis_class) by downloading and 
opening them locally in a separate browser (not the JN browser 
profile!).
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https://fs.hlrs.de/projects/par/events/2023/sst

Notebooks: Download them directly, or:

• In Vulcan, get the path to your workspace:
– ws_list : complete paths to all your workspaces

– pwd : the current path.

• In a new terminal, replace as needed and type in one line:
> scp –r 

username@vulcan.hww.hlrs.de:/path/to/workspace/and/folder 

/path/to/local/destination

… and save the data e.g. on a USB stick.
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