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. Introduction

» The scale of computing in scientific research increases
every day.

» Requires access to large amount of distributed resources:
CPU
Storage

» The challenge is to coordinate the use of all these
resources for a given purpose.

Heterogeneous resources

Make processed data available to large number of scientists.
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°e What is DIRAC?

» DIRAC is a framework for distributed computing:
A flexible and scalable framework to build distributed systems

» Has been developed to fulfill LHCb computing needs:

Detector data distributed reconstruction
Selection and redistribution of physics data

Analysis of data
Simulation of physics and detector

» Generalized for other use cases.
http://diracgrid.org

Barcelona,May 2011 2nd ASPERA Workshop



g § 9 User Community

" aanNoA /

'_,‘,,, g ,,.,,// r_ga':'u:von}/‘..,n‘(. A,...,j ?l:quu‘orvj [FIINO(DIO‘IJ

Seaens/cos L AR F e ol F: Py ooy o B3 <y S A A T O TR e
P P29 Q1 yy eevy

L anrrinc e c’cr\ﬂgwmonouq l‘ A e g M J
>

A coounangs e

i IGpcmNit h TN
S Resoureses / e } /4 07 ex VAN ] ‘:'s:cp c;amxoopm—} 5’ Tiers V-0 x 3 i

~

’
[ <,

DIRAC Overlay System

S

Grids Clouds Clusters

5 Barcelona, May 2011 2nd ASPERA Workshop



. DIRAC framework

» Common access to heterogeneous resources:
Grids

Clouds
Clusters

» Built-in:

Security model with authentication and authorization
Expandable Accounting and Monitoring tools
Flexible Job Workflow description mechanism

Command line, Python and Web interfaces
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. Workload Management

» Efficient use of CPU to process data

» Late resource to payload binding
Using of pilot jobs
Allows full control of priorities and shares

» Combine activities

Optimizes use of resources

» Dynamically adapts to resources and load
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LHCb Job Execution Rate
21 Weeks from Week 52 of 2010 to Week 22 of 2011
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LHCb Running Jobs
21 Weeks from Week 52 of 2010 to Week 22 of 2011
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Next steps
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: Data Management

» Place the data where needed

» RAWV data distributed to be processed

» Simulated or Reconstructed data uploaded
» Replication of interesting data

» Removal of old/obsolete data
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Upload & Replication

®
LHCb Transfer rate by Operation
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. [t becomes very complex
LHCb Transfer rate by Destination
21 Weeks from Week 52 of 2010 to Week 22 of 2011
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° Transformations

» Automated “data-driven’ tasks

New detector data:
Upload RAW data (DMYS)
Calibration/DQ stream (WMS)
Calibration/DQ OK:

RAW Data OK:
Reconstruction (WMS)
Selection (WMY)
Upload reconstructed data (DMYS)

Reconstruction done:
Replicate (DMS)
Ready for analysis (WMS)

» Driven by data or metadata

» Can also be used for tasks w/o input (i.e. simulations)

I5 Barcelona,May 2011 2nd ASPERA Workshop



° Transformations
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. Highly customizable

» Tasks are created using “plug-in” modules

» Allow full customization of the logic:
Define software & version to use
Define additional options, calibrations, alighments,..
Define granularity (number of files, size, etc.)

Number of replicas
Location of replicas

Extra archival

Create the Task

» Monitor the execution of the Tasks
Retry & error recovery mechanism
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. From LHC to Astroparticles

» The data and applications are different

» Both require large amounts of data to be
Distributed
Processed

Made available

» Both require access to multiple resources

» Both require complex job and data workflows

Beyond what middleware can provide

18 Barcelona,May 2011 2nd ASPERA Workshop



. Conclusion

» DIRAC is a framework for distributed computing
» DIRAC offers advanced WMS and DMS functionality

» Provides flexible data driven ‘“Transformations” to
automate complex data processing scenarios

» Hope the HEP experience can be useful for you.

» Thank you
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