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What is a Workflow?

•Term “Workflow” is used a lot
•Different parts of analysis
•Steps in a data intensive process

o Sbatch job script
o Custom infrastructure

•Workflow Tools and Engines
o Pegasus
o Parsl/FuncX
o Snakemake
o Many more!

https://docs.nersc.gov/jobs/workflow-tools/
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Goals of workflow tools

•Automation
•Reproducibility
•Share work with others
•Processed newest data
•Track data in the pipeline
•Use resources efficiently
•Get results faster
•Share work with others
•Less human in the loop



Pegasus Workflow Manager
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What is pegasus?

•Workflow manager
•Define workflow using yaml files

o replicas.yml
o sites.yml
o transformations.yml
o workflow.yml

•There are APIs to create these yml files
o Python, Java, R

•Show using Python API
•Example on data day github for perlmutter
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What is pegasus?

•Pegasus WMS
o Pegasus APIs plan DAG

•Directed Acyclic Graph
o Graph representing the work to be done
o Nodes are executions
o Edges show dataflow
o Dependencies

•HTCondor Scheduler
o DAGMan
o Handling DAG execution
o Scheduler manages execution of workflow



8

Writing the workflow

•Things to consider when building the workflow
•What executables are we going to run?

o Are we using a container?
•What data do we have?

o What are the inputs? 
o What are the outputs?

•What are the dependencies?
o What tasks depend on outputs from previous tasks?
o How are they connected?
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Transforms 

•Executables
•Containers
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Transforms 

•Define Executables
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Replica 

•Defines Data
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Workflow 

•Using the transforms and replicas let’s build the workflow
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Workflow 

•Using the transforms and replicas let’s build the workflow
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Generating the workflow

•python generate_workflow.py
o Creates the yml files

• replicas.yml
o Defines the storage and data

•sites.yml
o Defines the job parameters for the site sbatch

•transformations.yml
o Defines the executables and their parameters

•workflow.yml
o Defines the workflow
o Workflows use transformations of replicas
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Getting setup to run your workflow

•For running on perlmutter we’ll setup HTCondor as a workflow job
o Uses scrontab to setup longer running workflow jobs

•HTCondor is a job scheduler
o Built for High Throughput workloads
o 100s-1000s of small jobs
o Small job requirements (<< 1Node)

•Pegasus uses HTCondor to run workflows
o HTCondor is a scheduler
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Getting setup to run your workflow

•Check that we have HTCondor working
•condor_status -any



17

Pegasus Commands

•pegasus-plan --submit
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Pegasus Commands

•pegasus-plan --submit
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Pegasus Commands

•pegasus-analyzer path/to/workflow/run0001
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Watching the jobs progress

•condor_q

•sqs
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Watching the jobs progress

https://docs.google.com/file/d/1PYelb9N4Jwq7E7zZ3bSJGONT4q-QiznF/preview
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Questions?

•Pegasus is just one of 
many workflow tools

•Each has its advantages 
and disadvantages

•Checkout all the tools 
we have on our docs


