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What’s DIRAC? – web.diracgrid.org

● A software framework for distributed computing

● A complete solution for one (or more) user community

● Builds a layer between users and resources 

● Developed by communities, for 
communities
○ Open source (GPL3+), GitHub hosted

○ Python 3

○ Publicly documented, active assistance forum, 
yearly users workshops, open developers meetings 
and hackathons 

● The DIRAC consortium as 
representing body
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… a few examples of what DIRAC can be 
used for

● sending jobs to “the Grid”
○ the obvious one...

● interfacing with different sites
○ with different computing elements

■ and batch systems
○ with different storage elements

● interfacing with different information systems
● interfacing with different catalogs, including Rucio 
● interfacing with different MQs, DBs
● authenticate through different identity providers

● managing “productions” (e.g. reconstruction, simulation…)
● managing dataset transfers and removals

○ or delegate the task
● interacting with FTS
● providing a failover system

○ your jobs won’t fail because a certain SE is down, nor because the central service are down
● (if possible at all) transfer data from the experiment (the “online”) to a Grid SE (the “offline”)
● monitor your resources with a policy-based system
● … and more
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Installations and Communities
(that we aware of)

A framework shared by multiple experiments/projects, 
both inside HEP, astronomy, and life science

Experiment agnostic
Extensible

Flexible
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From DIRAC to DiracX

● DIRAC is currently being fully rewritten (project DiracX), for:
○ Maintainability and scalability
○ Better user interfaces

● Progressive deployment, with no disruption to the end users
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System Overview & Philosophy

What is your workflow engine's core design philosophy?

● Architecture approach (e.g., web-based, microservices, meta-workflow, grid 
computing)

○ Web based micro-services for grid-computing
● Primary target audience and use cases

○ People that need access to computing resources (via Virtual Organization)
○ Use-cases: organized production (Monte Carlo), individual user/group analysis
○ Users (e.g.): High energy physics, Astronomy, BioMed (Life Science)

● Key design principles (accessibility, scalability, reproducibility, automation)
○ In order: Automation, Scalability, Accessibility, (Reproducibility)

■ Reproducibility can be achieved but this is not DIRAC’s goal
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2. Workflow Definition & User Experience

How do users create and manage workflows?

● Workflow description format (visual editor, YAML, Python, etc.)
○ Python, JDL, YAML, converging on CWL (DiracX)

● User interface approach (web GUI, command-line, API)
○ All of them

● Learning curve and accessibility for different user types
○ “Easy” for users

● Example: Show a simple workflow creation process
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3. Execution & Scalability

Where and how do workflows run?

● Execution environments (local, cluster, cloud, grid)
○ All of them, also HPC

● Scalability model and resource management
○ Users submit jobs to DIRAC, DIRAC takes care of getting them CPU cycles

● Support for parallel execution and distributed computing
○ As many jobs as there are resources can run in parallel (some fair-share is built-in)

● Container/virtualization support
○ Yes, jobs can run insider containers, or can spawn containers

● HPC support
○ See this presentation for example
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4. Data Management & Integration

How does your system handle data and integrate with other tools?

● Data flow and management approach
○ Fully integrated in DIRAC

● Integration with storage systems and databases
○ Can use anything via GFAL (https, root, s3, …)

● Data provenance and versioning
○ DIRAC provides a fully integrated file and metadata catalog

● Interoperability with other systems and standards
○ DIRAC can use RUCIO as a file catalog
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5. Reproducibility & Sharing

How do you ensure reproducible science?

This is not the primary design goal of DIRAC, but can be accommodated

● Workflow versioning and dependency management
○ Submission scripts can be versioned, metadata storing necessary information

● Sharing mechanisms and repositories
○ Jobs/Files can be shared by groups

● Findability, Accessibility, Interoperability, and Reusability (FAIR) principles support
○ Jobs/Files can be shared by groups

● Long-term preservation capabilities
○ As long as you don’t lose your database or file storage which is external to DIRAC?
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Conclusions

● DIRAC+DiracX is a fully-fledged solution for managing distributed computing 
resources for VOs

● Used daily for managing jobs and data of dozens VOs
○ Thousands of possible users
○ Hundreds of thousands of jobs and data registrations and transfers are done daily through the 

several existing DIRAC installations

● More information:
○ diracgrid.org for general information and documentation
○ github.com/DIRACGrid for all technical information and questions
○ The 11th DIRAC Workshop is ongoing as we speak: https://indico.cern.ch/e/duw11
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