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Aim

To provide an overview of the UKQCD Grid,

and explain how to get the most from it.
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Overview

• Introductions:
– The QCDgrid team.
– Requirements for the data grid.
– History and current status.

• UKQCD Grid Software:
– Overview of DiGS.

• Accessing UKQCD Grid:
– Registering as a user.
– Setting up client.

• Getting help.

• What next?
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Part 1: Introduction
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The team (at EPCC)

• UKQCD Grid is developed and supported by QCDgrid team.

• Project funded by STFC (GridPP Programme).

James Perry
(Developer)

Eilidh Grant
(Developer)

George Beckett
(Proj. Manager)

Chris Maynard
(Senior User)

Radek Ostrowski
(Tech Review)



HackLatt ‘08, 1st—3rd April 2008. 6

What team (not Chris) know about LQCD

• QCD encapsulates theory of strong interaction of heavy 

particles (protons, pions, etc.) based on understanding of 

constituents (quarks and gluons).

• Problem cannot be solved analytically, so discretised by 

replacing space-time with 4-D lattice.

• Use Monte Carlo simulation:
– Generate an ensemble of gauge configurations of quarks and gluons.
– Measure significant properties on each configuration.
– Average over ensemble to give statistical estimate of expectation.
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UKQCD Data Requirements

• Gauge configurations are large (at present ~100s MB) and 

expensive to compute:
– Generated on resources such as QCDOC and BlueGene.

• Ensembles consist of 100s of configurations.
=> Storage requirements of order Terabytes.

• Size and number of configurations only constrained by 

computing power – in future, larger ensembles.

• Users want secure access to data, …
– from geographically dispersed locations.
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UKQCD Data Requirements

• Ensembles and constituent configurations described in detail by 

scientific metadata.
– Using XML application called QCDml.

• This metadata needs to be bound to data files.
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UKQCD Data Requirements

• Development of UKQCD Grid began in 

late 2001.

• Deadline for basic service at end 2002
– due to closure of UoE VAX service.

• UKQCD Grid began production in 

August 2002, with

• storage resources (RAID arrays and 

SANs) provided by GridPP programme

and UKQCD institutions.
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UKQCD Grid today

• Storage resources at six sites: 

Edinburgh, (inc. ACF), Liverpool, 

Didcot (RAL), Southampton, and 

Swansea. In addition, client node 

at Glasgow.

• Hosts 60,000+ gauge 

configurations plus associated 

metadata.

• Total capacity of ~70 TB (~25TB 

free space). 
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Part 2: UKQCD Grid Software
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• UKQCD Grid powered by DiGS – Distributed Grid Storage
– Designed and implemented by EPCC.
– Formerly called QCDgrid

• A grid application built on top of
– Globus Toolkit (Version 4 recommended)
– … Various other components: databases, containers, ...

• Functionality:
– multi-Terabyte, distributed storage capability.
– automated data replication and backup function.
– data integrity monitoring, continuous data validation and consistency 

checking.
– data provenance support, using QCDml schemata.

Software
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A DiGS-powered data grid
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DiGS components: Control node

Hosts File Catalogue:

• maintains mapping between file identifiers (LFNs) and one 

or more internet locations (URLs) where files are.

• DiGS uses Globus Replication Location Service (RLS).

• RLS also holds file attributes (DiGS Version 2):
– file size and checksum.
– original submitter of file.

– read/write permissions.

• Backup node has copy of file catalogue (synced each night) 
– provides read-only access to data grid if control node fails.
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DiGS components: Control node

Hosts Control Thread – daemon process that:

• checks availability of, and free space on, storage 

elements.

• checks for new data awaiting insertion onto grid.

• replicates data with insufficient copies.

• compares state of files on storage nodes against 

record in file catalogue.

• deletes surplus copies of files to release storage 

space.
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DiGS components: Storage elements

• Provides:
– online (disk-based) storage for data grid.
– Globus GridFTP-based access.
– response to management requests

from control node:
– status information,
– disk free space,
– …

– In box for new data awaiting insertion into data grid.

• Interaction between control node and storage nodes 

achieved using Globus GRAM.
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DiGS components: Metadata catalogue

• Stores metadata associated for each gauge configuration, 

plus ensemble as a whole.

• Any database that supports XMLDB interface can be used.
– UKQCD use eXist (Version 1.1).

• DiGS supports XPath query language, though possible  

move to XQuery/XUpdate in future.

• UKQCD Browser hides complexities of XPath from user,  

behind intuitive GUI – the UKQCD Browser
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DiGS components: Client nodes

• Two different DiGS client interfaces are available:
– Generic command line tools.
– Bespoke graphical user interface.

• Client nodes require basic installation of Globus client tools:
– GridFTP, GRAM, RLS, and GSI.

plus Java Runtime Environment.

• Demanding requirements for a client node – therefore, usual 

to have prescribed set of client nodes.
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DiGS command line tools

• Generic command line tools provide functionality to:
– list content of data grid,

– download file(s),

– add new file(s) and metadata,
– publish data – make it public,

– register interest in data, …
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UKQCD Browser Client

• UKQCD Browser tailored to scientific application. Allows:
– User to query and inspect metadata catalogue.
– Retrieve configurations (or ensembles of).

– Add new configurations (or ensembles of).
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DiGS authentication and authorisation

• Security is based on GSI, using X.509 

certificates and grid-mapfile mechanism.

• Grid users are mapped to pooled accounts.
– Fixed, generic time-leased accounts provided on 

each grid node.
– Derivative of EGEE Pooled Accounts mechanism.

• User information held on remote VO service:
– Virtual Organisation Membership Service (VOMS), 

• All grid nodes re-sync user information with 

VO server daily.
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Part 3: Accessing UKQCD Grid
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Accessing UKQCD Grid

Step 1:- Register with ILDG VO

• Membership information for 
UKQCD Grid held on ILDG VO 
server.

• Register via web:
– Need X.509 certificate in browser.

• Fill in registration form and select 
representative:
– George Beckett and Chris 
Maynard are reps for UKQCD.

• Once accepted, up to 24 hrs for 
information to propagate to 
UKQCD Grid.

https://grid-voms.desy.de:8443/vo/ildg/vomrs
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Accessing UKQCD Grid

Step 2: Identify suitable DiGS client system:

• Edinburgh (inc. QCDOCx), Glasgow, Liverpool, So’ton, and 
Swansea have client tools installed.
– or set up your own.

• Check out DiGS User Guide (Version 2.0) at:

http://forge.nesc.ac.uk/projects/qcdgrid/

in ‘Docs’ section.

• Also check out DiGS Setup Guide – in process of being re-
written.

• New Ant-based build system available for DiGS 2.0.1.
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Accessing UKQCD Grid

• Alternatively use one of ILDG clients.

ILDG PortalIldg-get

ILDG Browser
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Command-line client – ildg-get

• Retrieve both data and metadata.

• Available as RPM from ILDG website:

http://ildg.sasr.edu.au/Plone

• Self-documented use – run ildg-get --help .

• Requires old-style proxy:

grid-proxy-init –old

• Suitable only for datasets with ILDG-compliant LFNs:

lfn:// <group-name> /path/to/file

listed as lfn:/ <group-name> /path/to/file in DiGS.
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Part 4: Getting Help
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UKQCD Grid Status

• Status information posted to mailing list:

ukqcd-grid-users@jiscmail.ac.uk

Subscription info and archive at www.jiscmail.ac.uk.

• Also, consider:

ukqcd-software@jiscmail.ac.uk

More general discussion about computing-related aspects of 

UKQCD operation.
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UKQCD Grid Status

• UKQCD Grid has live status page:

http://ukqcdcontrol.epcc.ed.ac.uk:8080/gits/gits-results.html
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Raising a Support Request

• Use NeSCForge PR mechanism:
– Allows progress to be tracked.

– Ensures requests are not lost.

– Ensures whole team are advised 
when problems arise.

• NeSCForge account required:
– This has been done to stop spam 
reports.

• Bugs and Feature Request 

trackers also available.

• Can also contact team:

qcdgrid-enquiries@epcc.ed.ac.uk
http://forge.nesc.ac.uk/projects/qcdgrid/
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Part 5: What next?
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Plans for DiGS

• DiGS Version 3.0 is in preparation:
– Overhaul of Storage Element support:

– Adds SRM support (allow access to GridPP storage)
– Better integration with ILDG.
– Simplified (more reliable) support for GridFTP-based S/E’s.

• Looking further:
– Support for more data types – e.g. Correlators and Propagators.
– Better command-line support for interactions with MDC.
– Lightweight Java client tools.
– INCA monitoring system for UKQCD Grid.

Development dependent on STFC funding.
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Other applications – cell biology 

• “Data Grid for Cell Biology” project is in progress.

• Deploying data grid for biochemistry, to support investigation 

into transport and anchoring of mRNA in drosophila.

• Project will contribute to DiGS development:
– enhance/genericise metadata management
– develop lightweight client.
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Conclusions

• UKQCD Grid is a data grid for storing, annotating, sharing, 
and publishing datasets from CPP:
– primarily ensembles of lattice gauge configurations;
– correlators / propagators are expected soon.

• Built on top of grid application called DiGS,
– developed for UKQCD;
– command-line and GUI client available.
– support system through NeSCForge.

• Integrated with ILDG:
– User registration via ILDG.
– ILDG client tools are supported.

• Looking to generalise DiGS to other scientific fields.
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Further information

• NeSCForge for:
– software
– user documentation

• Project website for:
– news;
– reports/design docs;
– presentations.

• DiGS website.

http://forge.nesc.ac.uk/projects/qcdgrid/

http://www.gridpp.ac.uk/qcdgrid/

http://www2.epcc.ed.ac.uk/~digs


