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Agenda

▪ Part I – Parallel Computing with MATLAB on the Desktop

– Parallel Computing Toolbox

– MATLAB Online

▪ Part II – Scaling MATLAB to magnitUDE

– MATLAB Parallel Server

– MATLAB Desktop

https://www.uni-due.de/css/magnitude_software

https://www.uni-due.de/css/magnitude_software
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Chatting

▪ Send to at least the Host, 

Presenter & Panelists

▪ Ideally, send to All Attendees

Participants
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Required: MATLAB & Parallel Computing Toolbox
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Scaling MATLAB to magnitUDE (1)

>> job1 = batch( );

#SBATCH …

module load matlab

matlab …

>> job2 = batch( );

#SBATCH …

module load matlab

matlab …
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Desktop vs on-cluster submission

▪ Today’s workshop will focus on desktop submission

▪ For on-cluster submissions, look at Getting Started Guide (not covered 

today)

https://www.uni-due.de/css/magnitude_software

https://www.uni-due.de/css/magnitude_software
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A note about today’s workshop…

▪ The workflow and examples are about process, not performance
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local profile

“How does MATLAB know about magnitUDE?”
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Download the magnitUDE MATLAB support package

▪ https://www.uni-due.de/css/magnitude_software

▪ Provides job hooks for

❑ submission (sbatch)

❑ state (squeue)

❑ deletion (scancel)

https://www.uni-due.de/css/magnitude_software
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Install the support package – Windows
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Install the support package – Linux/macOS
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Configure MATLAB to create magnitUDE profile

Replace with your

ZIM user-id
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New magnitUDE profile

Only call configCluster once
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MATLAB job submitters

▪ parpool

– Single session

– Synchronous execution

– Seamlessly runs parfor, 

parfeval, and spmd

https://www.mathworks.com/help/parallel-computing/parpool.html

▪ batch

– Multiple submissions

– Non-blocking

– Calls top-level function or script

– Requires API to extract results

https://www.mathworks.com/help/parallel-computing/batch.html

https://www.mathworks.com/help/parallel-computing/parpool.html
https://www.mathworks.com/help/parallel-computing/batch.html


16

Workshop: Add reservation

Reservation is only good for today’s workshop
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Exercise: “Hello, World!”

If no profile is supplied to parcluster, use the default profile

#SBATCH …

module load matlab

matlab …
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SSH credentials (private key and passphrase)
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Two factor authentication
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SSH connection to magnitUDE

▪ Request SSH access (within 5 minutes of request)

▪ https://www.uni-due.de/css/magnitude_nutzung.php

– https://benutzerverwaltung.uni-duisburg-essen.de/portal

➢ Einstellungen

➢ Login für Magnitude temprär freischalten

https://www.uni-due.de/css/magnitude_nutzung.php
https://benutzerverwaltung.uni-duisburg-essen.de/portal
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SSH connection to magnitUDE

▪ Request SSH access (within 5 minutes of request)

▪ https://www.uni-due.de/css/magnitude_nutzung.php

– https://benutzerverwaltung.uni-duisburg-essen.de/portal

➢ Settings

➢ Activate temporary login for magnitude

➢ Unlock

https://www.uni-due.de/css/magnitude_nutzung.php
https://benutzerverwaltung.uni-duisburg-essen.de/portal
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“Hello, World!”
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Fetching results
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Benign warning if CurrentFolder isn’t set
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Download the workshop files

▪ https://www.uni-due.de/css/magnitude_software

https://www.uni-due.de/css/magnitude_software
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Install workshop files – Windows
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Install workshop files – Linux/macOS
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Change directories to workshop
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Exercise: Calculate 𝜋



30

Calculate 𝜋
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Submit calc_pi job

“If my Pool is size 16, why am I requesting 17 tasks?”
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Fetch the results

“Where’s the output?”
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Fetch the diary
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What gets “returned”?

▪ Function output

▪ Diary

▪ Saved files
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Example

“What size Pool am 

I running?”
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Job submission
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Fetch output

“Where’s A?”
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Diary
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Save files

“Where does RESULTS

get written to?”
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Other settable job properties (1)
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Other settable job properties (2)

▪ AccountName

▪ Constraint

▪ EmailAddress

▪ MemUsage

▪ ProcsPerNode

▪ QueueName

▪ Reservation

▪ Switches

▪ WallTime



42

Other settable job properties (3)
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Submitting scripts, instead of functions
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Loading variables to local workspace

“I’ll pass all of the variables in

my local workspace to all

of the workers.  Then I’ll receive

everything the workers generate

and load it back to my local 

workspace.”

“If we clear z, then why

does who display it?
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Adding files to the job

▪ AdditionalPaths

– List absolute paths on the cluster (include subdirectories if needed)

▪ AttachedFiles

– List files not automatically added to the job (e.g., binary files)

▪ AutoAddClientPath

– Should be set to false

▪ AutoAttachFiles

– Useful for small number, often changing files
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Should I send files with the job?

▪ By default, each job will copy all required files

– How many jobs are you going to submit?

– How large, in totality, are your files?

– Do you files change a lot?
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When has my job run and finished?
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Retrieving past jobs



49

Keep cluster files minimal: delete jobs

▪ As a good practice, delete jobs you no longer need
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Debugging and Troubleshooting
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Scheduler ID
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Examples
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Errored jobs (1)
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Errored jobs (2)
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Errored jobs (3)
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Logfile: Single core job
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Logfile: Multi-core job
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Designing Robust Code
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From Coding to Cluster (1)



60



61

Run it locally
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Run it on the cluster
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From Coding to Cluster (2)


