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ILDG 2.0 and its Operation



What is the ILDG?
International Lattice Data Grid
https://ildg.net

• Established in 2002, to allow sharing
of lattice QCD gauge configurations

• Federation of autonomous Regional
Grids, forming a single Virtual
Organization (VO)

• Composed of ILDG board, Metadata
(MDWG) and Middleware (MWWG)
working groups

• ILDG defines specifications for
metadata schema, file format, API

Standardization enables:
• sharing ensembles within

collaborations

• sharing across collaborations

• reproducibility of results

Regional Grids

• Provide catalogue services and
storage elements

• Can apply specific policies and
technologies
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https://ildg.net
https://hpc.desy.de/ildg_webdocs/ILDG-VO-Policy-v2.0-20230930.pdf
https://hpc.desy.de/ildg_webdocs/ILDG-VO-Policy-v2.0-20230930.pdf
https://hpc.desy.de/ildg/organization/ildg_board/
https://hpc.desy.de/ildg/organization/metadata_working_group/
https://hpc.desy.de/ildg/organization/middleware_working_group/
https://hpc.desy.de/ildg/specifications/


Highlights of ILDG 2.0

• Revised Metadata schemata, fully
FAIR-compliant and addressing all
known user requests

• New central user registration
(IAM/eduGAIN)

• Complete transition from certificates
to tokens

• New catalogue implementation, easy
to deploy

• Reactivation of regional grids

• Hands-on 2025 for data providers
enabled new uploads

MDC: Metadata catalogue, FC: File catalogue,
SE: Storage element

We are now fully operational and
accept new ensembles from data
providers!
∃ Acceptable Use Policy
∃ VO Policy

2

https://hpc.desy.de/ildg_webdocs/ILDG-AUP-v0.2-20240701.pdf
https://hpc.desy.de/ildg_webdocs/ILDG-VO-Policy-v2.0-20230930.pdf


ILDG for Data Providers

Many new features were part of the ILDG 2.0 revamp:

• The new metadata schema QCDml 2.0 was designed to incorporate
requests from 9 collaborations/inititatives (CLS, ETMC, FASTSUM,
HotQCD, JLQCD, OpenLAT, PACS, QCDSF, TELOS)

• reduced data format, packing of multiple configurations into one file
• license statement and funding information
• required acknowledgment/citation
• new actions, e.g. QCD+QED
• new gauge groups beyond SU(3)
• open boundary conditions

• Support of embargo periods
• was requested for collaboration-internal sharing of data

• File transfer service (FTS) with token-based authentication
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Current Status of ILDG 2.0

• ILDG 2.0 is fully operational since 2025
• 3 Regional Grids are active (JLDG, LDG, UKLFT)
• 14 collaborations showed interest in making their ensembles

available (≈ 900 ensembles, ≈ 9 PB of data)
• Work is underway on improving the user tools and facilitating the

upload of new ensembles
• Latest minor update: QCDmlEnsemble2.0.1.xsd (April 2026)

• Added anisotropic improved gauge action upon request from the
FASTSUM collaboration

• Discussion on data publishing/DOI in progress
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ILDG Uploads Over the Past Year

Ensembles Configurations Data Volume (TB)
JLQCD 1 100 0.12
HotQCD 8 60000 55
ETMC 1 ?? ??
CLS 48 39000 205
OpenLAT 1 ?? ??

HotQCD are using the new packaging format with ∼ 100 configs per binary file.
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How to Download an Ensemble
from ILDG



How to Download an Ensemble

Step 1: Search for an ensemble in the ILDG catalogue, using e.g. simple
listings, FacetNavi or the web-gui. Obtain its Markov Chain URI (MCU),
i.e. its unique identifier
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https://www-zeuthen.desy.de/ape-cgi-bin/ildg-mdc.cgi
https://www-zeuthen.desy.de/ape-cgi-bin/ildg-mdc.cgi
https://www.jldg.org/facetnavi/
https://mdc.zam.kfa-juelich.de/search/ensemble


How to Download an Ensemble

Step 1b: Use MCU to query the catalogue for the list of configurations
and their Logical File Names (LFNs)
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How to Download an Ensemble

Step 2: Request membership of ILDG VO IAM and wait for approval

• At present ∃ ≈ 110 members.
• Registration of users may fail due to

an eduGAIN non-compliant
configuration of a new institution’s
identity provider.

• Due to eduGAIN integration,
unrelated to ILDG or INDIGO IAM
(Identity and Access Management).

• Detailed instructions are here.

Step 2b: Install the ILDG client tools from:
https://gitlab.desy.de/ildg/hands-on/try-client.git
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https://iam-ildg.cloud.cnaf.infn.it
https://gitlab.desy.de/ildg/hands-on/material/-/blob/main/howto/HOWTO-membership.md?ref_type=heads
https://gitlab.desy.de/ildg/hands-on/try-client.git


How to Download an Ensemble

Step 3 (optional): Use LFN to query the catalogue for the list of replicas
and their Storage URLs (SURLs) (This does not strictly require VO
membership.)

If multiple replicas of the same file are present, we can select the storage
element from which to get our file.
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How to Download an Ensemble

Step 4: Get a token from the ILDG IAM service. We need authentication
to download files (e.g. embargo times for non-collab members).
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How to Download an Ensemble

Step 5: Use LFN (or SURL, see step 3) to download the configuration.

Caveat:

When the storage element is a tape archive, the files first need to be
staged to disk. This can take a long time. It is recommended to cache all
the required configurations first, before proceeding to the download.
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User Experiences (Example: CLS)

• Information (except funding) was already automatically collected during
ensemble generation and scripts existed to display this on an internal webpage.

• Corresponding scripts for conversion into the necessary QCDml (QCD markup
language) metadata and for file conversion had to be developed.

• The standard (mostly automatized) workflow is

1. Get configs from (tape-)archive
2. Convert, pack and upload configs
3. File catalogue (FC) registration
4. Extract and pack metadata into the config and ensemble XMLs,

adding funding info and publications
5. Upload the XMLs

• Throughput:
1. / 2. 10 TB/day (however, delays due to busy tape robot and manual recovery
from mirror if tape broken)
3. 1000 configs/second
4. / 5. 1000 configs/min (after manually adding the missing info)
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Please Contact Us!

Should any problems arise, please contact the email below:

ildg-contact(at)desy.de

We are happy to help you!
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ildg-contact(at)desy.de
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