Update on the International Lattice Data Grid

Frithjof Karsch @iLDG

Bielefeld University

UNIVERSITAT
BIELEFELD

B Faculty of Physics

® ILDG - past, present and future

@ steps towards FAIR data handling in the lattice QCD community

@ invitation to participate in the ILDG lunch break session

niverse,

Stgtt mater

P —
: 0 oo,
,nd ad rons o S oo,)ﬂo,;
0 z .
B S 10 - 2-“
Yo LRy
L
FDI i 52375
. . £ 2077
. 90770
o 05977 7
. 20077, 3

DF Deutsche
Forschungsgemeinschaft

F. Karsch, ILDG@Lattice 2022 1



30" anniversary of hep-lat

April 8™, 1992: Robert Edwards et al (SCRI) uploaded 16 papers
hep-1at/9201001 - hep-lat/9201007
08/1991: P. Ginsparg (Los Alamos) hep-1at/9202001 - hep-1at/9202004
started arXiv with hep_th hep-lat19203001 - hep-lat19203002
hep-l1at/9204001
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20" anniversary of the
International Lattice Grid

ILDG: established in 2002
a UKQCD initiative, C.T.H. Davies et al., arXiv:hep-lat/0209121
A. Ukawa, arXiv:hep-lat/0409084
main motivation
L-QCD data sets are valuable, costly to be produced,
should be made available to the community
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FAIR data management

Box 2 | The FAIR Guiding Principles

To be Findable:

F1. (meta)data are assigned a globally unique and persistent identifier

F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes
F&. (meta)data are registered or indexed in a searchable resource

To be Accessible:

Al. (meta)data are retrievable by their identifier using a standardized communications protocol
Al.l the protocol is open, free, and universally implementable

Al.2 the protocol allows for an authentication and authorization procedure, where necessary
A2. metadata are accessible, even when the data are no longer available

To be Interoperable:

I1. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
I2. (meta)data use vocabularies that follow FAIR principles

13. (meta)data include qualified references to other (meta)data

To be Reusable:

R1. meta(data) are richly described with a plurality of accurate and relevant attributes
R1.1. (meta)data are released with a clear and accessible data usage license

R1.2. (meta)data are associated with detailed provenance

R1.3. (meta)data meet domain-relevant community standards

https://www.nature.com/articles/sdata201618.pdf
https://forcell.org/info/the-fair-data-principles/
https://www.go-fair.org/wp-content/uploads/

2022/01/FAIRPrinciples_overview.pdf
@1.0G

F. Karsch, ILDG@Lattice 2022 S



https://force11.org/info/the-fair-data-principles/

FAIR data management
In Lattice QCD context

Box 2 | The FAIR Guiding Principles

To be Findable:
F1. (meta)data are ag

72 data are descrivel = TICH & searchable metadata, persistent identifier
F3. metadata clearly — metadata catalogues and conventions, DOI

F&. (meta)data are re

=

To be Accessible:
Al. (meta)data are re

AL1 the protocol is o gy OPEN and standard protocols, persistent metadata
AL2 the protecel alle T2 trangparent access control (VO registration)

A2. metadata are accy

e (ﬁ;gﬁ::seuff:f} Integration of data with other data on different
' | compute platforms — broadly applicable meta-

I2. (meta)data use vod

13. (meta)data include data schema, data formats, conversion tools

To be Reusable:
R1. meta(data) are ric

RL1. (meta)data are { R rich, accurate and domain-relevant metadata
R1.2. (meta)data are ¢ — data usage licenses, community standards

R1.3. (meta)data mee

pn.

https://www.nature.com/articles/sdata201618.pdf
https://forcell.org/info/the-fair-data-principles/
https://www.go-fair.org/wp-content/uploads/

2022/01/FAIRPrinciples_overview.pdf
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Coordinated data management

It's not just for our own satisfaction

— the ease with which information can be spread (also in an uncontrolled manner)
In the WWW makes it important for us to establish a transparent research
practice in our community

— funding agencies demand well handled, transparent (FAIR) data management
strategies on national and international level,
— this is a prerequisite for successful grant applications

— US: DOE Policy for Digital Research Data Management

.. data management involves all stages of the digital data lifecycle
Including capture, analysis, sharing, and preservation.
The focus of this statement is Data Sharing and Data Preservation
of Digital Research Data.

— Germany started building of a modern, FAIR
national research infrastructure (NFDI)

— similar policies exist in many other research
communities worldwide

‘.”LDG
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Coordinated data management in
Lattice QCD community

ILDG: P. Coddington et al, arXiv:0710.0230 - QCDml markup language
T. Yoshie, arXiv:0812.0849; — using the ILDG
M.G. Beckett et al., arXiv:0910.1692 - implementation of the ILDG

Steps toward a modern, FAIR data sharing:

US:
USQCD data management plan
https://www.usgcd.org/documents/USQCD tape DM.pdf

DOE Data Explorer: https://www.osti.gov/dataexplorer/
MILC-Collaboration: https://github.com/milc-qcd/sharing/wiki/LatticeSharing

Japan:
Japan Lattice Data Grid: https://www.jldg.org/

T. Amagasa et al., J.Phys.Conf.Ser. 664 (2015) 4, 042058
Open-access to configurations with DOI: https://www.jldg.org/DOI/

Germany:
European regional grid (LDG): modernize the LDG and interfaces to ILDG
https://www.zeuthen.desy.de/ape-cgi-bin/ildg-mdc.cgi?action=listEnsemble ‘.LI.DG
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https://www.usqcd.org/documents/USQCD_tape_DM.pdf
https://www.osti.gov/dataexplorer/
https://github.com/milc-qcd/sharing/wiki/LatticeSharing
https://www.jldg.org/
https://www.jldg.org/DOI/
https://www.zeuthen.desy.de/ape-cgi-bin/ildg-mdc.cgi?action=listEnsemble

data management efforts in the US

https://www.osti.gov/dataexplorer/search/product-type:Dataset/semantic:lattice%20QCD

& Signin Create Account

Data Explorer attice QCD a

U.S. Department of Energy
Office of Scientific and Technical Information

Data Services & Dev Tools About FAQs

DOE Data Explorer / Search for lattice QCD(filtered) / Page 1 of 4

36 Search Results

Sorted by Relevance Save Results <Prev Next
SEARCH FOR: 1. Lattice QCD gauge ensemble: USQCD/MILC/asqtad
KEYWORDS /2048f21b6566m00484m0484

lattice QCDI =]
Aubin, Christopher Alan ; Bernard, Claude W. ; Burch, Tommy ; ...
[ x clear all]

modify this search ] MILC asqtad QCD SU(3) gauge ensemble; series=a; a=0.14fm; Ls=2.7fm;
OdITy this search |

Nf=2+1; u0.m0=(0.00484,0.0484)

https://doi.org/10.15484/milc.asqtad.en25a/1477430 View Dataset
RFFINF RY I

.¢LDG
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https://www.osti.gov/dataexplorer/search/product-type:Dataset/semantic:lattice%20QCD

data management efforts in the US

https://www.osti.gov/dataexplorer/search/product-type:Dataset/semantic:lattice%20QCD

& Signin Create Account

DOE

Lattice QCD v e}
Dota Explorer B

U.S. Department of Energy
Office of Scientific and Technical Information

Data Services & Dev Tools About FAQs

DOE Data Explorer / Search for lattice QCD(filtered) / Page 1 of 4
The Gauge Connection

36 Search Results

SEARCH FOR:
configs/MILC/2048f21b6566m00484m0484
KEYWORDS

lattice QCDI =

o | oo

12048f21b6566m00484m0484.nnnnn (604 files)
RFFINF RY

Download/Convert Instructions Copy via GlobusOnline

Globus Online

Filename Date Size Download
configs/MILC/2048f21b6566m00484m0484/12048f21b6566m00484m0484.1000 2011-08-05 110.0 MB Download
Sign In |
configs/MILC/2048f21b6566m00484m0484/12048f21b6566m00484m0484.1005 2011-08-05 110.0 MB Download

@ DG
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data management efforts in the US

https://www.osti.gov/dataexplorer/search/product-type:Dataset/semantic:lattice%20QCD

Sign In Create Account

Data Explorer attice QCD a

U.S. Department of Energy
Office of Scientific and Technical Information

Data Services & Dev Tools About FAQs
DOE Data Explorer / Search for lattice QCD (filtered) / Page 1 of 4

36 Search Results

SEARCH FOR:
KEYWORDS
lattice QCDI =

Steve Gottlieb:
* Gauge connection
RFFINF RY: © acdaerscgor is moribund...
e » contact us if you
need help

@ DG
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Japan Lattice Data Grid

— open access part of JLDG is
integrated and compatible with

I -. ILDG standards

Japan Lattice Oata Grid

JLDG is a data-grid for lattice QCD community in Japan, and works as a regional grid of the International Lattice Data Grid.

What's New

« A new 241 flavor full QCD ensemble (on 8fm lattice and near the physical quark mass point) is open to the public by the
PACS Collaboration (March 2020)

¢ An Announcement to ILDG users: How to download JLDG public configurations (pdf) (June 17 2018)

+ 2+1 flavor full QCD configurations by T. Yamazaki et al. for nuclei calculation are in public release (June 06 2013)

* JLQCD Nf=2 configurations generated with overlap quarks are in public release (Apr 19, 2010)

« National Grid Hands-on meeting (Jan. 27, 2010)

* PACS-CS configurations are in public release (Sept 28, 2009)

+ ILDG interface is upgraded (Sept 22, 2009)

« JLDG file system is upgraded to Gfarm V2 (Sept 17, 2009)

« QCDml faceted navigation system is released for public use (Aug 18, 2009)

I

Index

¢ System Overview
* QCD ensembles/configurations publicly available through JLDG

e QCDmI Faceted Navigation

N EW . Mﬂubhc QCD ensembles

« JLDG Web Services
« List of publications related to JLDG

Last update: 26 July 2022, H.Ohno
|

@ DG
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Japan Lattice Data Grid

— open access part of JLDG is
integrated and compatible with

I -. ILDG standards

Japan Lattice Oata Grid

JLDG is a data-grid for lattice QCD community in Japan, and works as a regional grid of the International Lattice Data Grid.

What's New

« A new 241 flavor full QCD ensemble (on 8fm lattice and near the physical quark mass point) is open to the public by the
PACS Collaboration (March 2020)

« An Announcement to ILDG users: How to download [LDG public confiqurations (pdf) (June 17 2018

QCDml Faceted Navigation

rgrid Filter Condition(s):

JLDG (60) ,

1dg (247) clear conditions|

collaboration

CP-PACS (12) #Ensemble(s): 307

CP-PACS+JLOCD (30) |41 [12/12/12/24] mc://JLDG/CP-PACS/RCNF2/RC12x24-B1800K014090C1600
dik (1) iwasakiRGGluonAction (beta=1.800)

etmc (91) tpCloverQuarkAction (nf=2/kappa=0.14090)

JLQCD (6) , [Show XML ] [Show LFNs]

PACS Collaboration (1)

PACS-CS (11) #2 [12/12/12/24] mc:/[JLDG/CP-PACS/RCNF2/RC12x24-B1800K014300C1600
qedsf (147) iwasakiRGGluonAction (beta=1.800)

racd (1 tpCloverQuarkAction (nf=2/kappa=0.14300)

theta (7) [Show XML] [Show LFNs]

F. Karsch, ILDG@Lattice 2022 13



Japan Lattice Data Grid

— open access part of JLDG is
integrated and compatible with

I -. ILDG standards

Japan Lattice Oata Grid

JLDG is a data-grid for lattice QCD community in Japan, and works as a regional grid of the International Lattice Data Grid.

What's New

« A new 241 flavor full QCD ensemble (on 8fm lattice and near the physical quark mass point) is open to the public by the
PACS Collaboration (March 2020)
¢ An Announcement to ILDG users: How to download JLDG public configurations (pdf) (June 17 2018)

S TR R~ PRGESSRRY. | BV Vol o NPT LI PR SV A VG, DR [ S, P DU [V PR SV S F i P b S T~ Ta b B

Lattice QCD gauge ensemble: Public dataset DOI index

https:/lwww.jldg.org/DOI/

DOI Description

10.34845/PACS-CS.000001 Lattice QCD gauge ensemble: JLDG/PACS-CS/RCNF2+1/RC32x64_B1900Kuc
10.34845/PACS-CS.000002 Lattice QCD gauge ensemble: JLDG/PACS-CS/RCNF2+1/RC32x64_B1900Kuc
NEW: 10.34845/PACS-CS.000003 Lattice QCD gauge ensemble: JLDG/PACS-CS/RCNF2+1/RC32x64_B1900Kuc
10.34845/PACS-CS.000004 Lattice QCD gauge ensemble: JLDG/PACS-CS/RCNF2+1/RC32x64_B1900Kuc
10.34845/PACS-CS.000005 Lattice QCD gauge ensemble: JLDG/PACS-CS/RCNF2+1/RC32x64_B1900Kuc

10.34845/PACS-CS.000006 Lattice QCD gauge ensemble: JLDG/PACS-CS/RCNF2+1/RC32x64_B1900Kuc

F. Karsch, ILDG@Lattice 2022 14



European Lattice Data Grid (LDG)

HPC

HPC and Data for Lattice QCD

HOME Home f LDG
ILDG LDE
LDG

Latfor DataGrid (LDG)
The Latfor Data Grid (LDG) is the regional grid for continental Europe within the ILDG project.

Metadata Indices ~

UserDoc \

FAQ N It operates ILDG services (metadata catalogue, file catalogue, storage elements) at the
AdminDoc TN\ following insfitutions: -
TechDoc

Publications HPC

Links HPC and Da: for Lattice QCD
SIMLAB
HOME Home / LDG / Metadata Indices
QCD MACHINES ILDG Metadata Indices
LDG

Simple listings (LDG)

Metadata Indices )
urrently includes only ensembles of JLDG and LDG
UserDoc ]

H E LM H 0 LTZ FAQ /t: Faceted navigator (JLDG)

AdminDoc Warning: may not be up-to-date
TechDoc
o / 1 DOl index of JLDG
Publications /
Links 1» DOE Data Explorer for USQCD
SIMLAB
/ H E LM H 0 LTZ Contact | Imprint | Data Privacy Policy | Declaration of Accessibility (in German)

© 2020, Deutsches Elektronen-Synchrotron DESY
provides access to JLDG and LDG data sets

using ILDG standards wDG



European Lattice Data Grid (LDG)

@G List all registered Ensembles

LDG Home

JLDG Home Number of ensembles from JLDG| 59| ~ 40.000 configs.
Number of ensembles from I.DG 251 ~ 380.000 configs.
Total number of ensembles 310
Warnings/errors:

¢ [USQCD] Failed to retrieve ensemble list (501 Protocol scheme 'https' is not supported)

¢ [UKQCD] Failed to retrieve ensemble list (500 Can't connect to edqcdgrid.epcc.ed.ac.uk:8080)
¢ [JLDG] Failed to retrieve ensemble list (500 Can't connect to ws.jldg.org:80)

« [JLDG] Using backup data of Metadata Catalogue from 2022-08-02 12:09:52

Ensembles from JLDG:

mc://[JLDG/CP-PACS+]JLQCD/RCNF2+1/RC16x32 B1830Kud013655Ks013710C1761 [JLDG]
mc://[JLDG/CP-PACS+]JLQCD/RCNF2+1/RC16x32 B1830Kud013655Ks013760C1761 [JLDG]
mc://[JLDG/CP-PACS+]JLQCD/RCNF2+1/RC16x32 B1830Kud013710Ks013710C1761 [JLDG]
mc://[JLDG/CP-PACS+]JLQCD/RCNF2+1/RC16x32 B1830Kud013710Ks013760C1761 [JLDG]
]
]
]

mc://JLDG/CP-PACS+]JLQCD/RCNF2+1/RC16x32 B1830Kud013760Ks013710C1761 [JLDG
mc://JLDG/CP-PACS+]JLQCD/RCNF2+1/RC16x32 B1830Kud013760Ks013760C1761 [JLDG
mc://JLDG/CP-PACS+]JLQCD/RCNF2+1/RC16x32 B1830Kud013800Ks013710C1761 [JLDG

Ensembles from LDG:

mc://1dg/dik/clover nf2/b5p29kp13632-32x64 [LDG]

mc://ldg/dik/clover nf2/b5p40kp13640-24x438 [LDG]

mc://ldg/dik/clover nf2/b5p40kp13640-32x64 [LDG]

mc://ldg/dik/clover nf2/b5p40kp13660-32x64 [LDG]
mc://ldg/etmc/tmqged nf2/t1Sym b3.75 1.24T48 k0.1660 mu0.0200 [LDG]
mc://ldg/etmc/tmqged nf2/t1Sym b3.8 1.20T48 k0.164099 mu0.0060 [LDG]
mc://ldg/etmc/tmqged nf2/t1Sym b3.8 1.20T48 k0.164099 mu0.0090 [LDG]
mc://ldg/etmc/tmqged nf2/t1Sym b3.8 120748 k0.164111 mu0.006 [LDG]
mc://ldg/etmc/tmqged nf2/t1Sym b3.8 1.24T48 k0.164111 mu0.0045 [LDG]

retrieve configurations
using e.g.

gsiftp://www2.jldg.org/gfarm/public/ILDG/JLDG/PACS-CS/RCNF2+1/RC32x64_B1900/ ‘LI_ DG
Kud01370000Ks01364000/RC32x64_B1900KUd01370000Ks01364000C1715-b-002510

F. Karsch, ILDG@Lattice 2022 16




European Lattice Data Grid (LDG)

— contributions from France, Germany, Italy, ..

— recent activities driven by participation of German Lattice-QCD groups
In the National Infrastructure Research Project PUNCH4NFDI

5, Universe,
nd Hadrons

|IFDI.

A'consortium in the NFDI.

Home Consortium & NFDI News & Events

https://www.punch4nfdi.de/

— modernize the LDG and its integration into ILDG;
— create user-friendly interfaces to ILDG services

— Enable data publishing (DOI registration, landing pages) within LDG
— Establish Authentication and Authorization Infrastructure (AAl)
for future (token-based) Virtual Organization (VO) registration
for ILDG

@ DG
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parallel session on
data management at Lattice 2022

plans for sharing of
configurations

14:00 CLQCD: Sun Peng (remote) open data project
14:10 PACS: Yoshinobu Kuramashi (remote)  ILDG (in future)
14:20 FASTSUM: Ryan Bignell ILDG (in future)
14:30 OpenLAT: Anthony Francis ILDG (in future)
14:40 MILC: Steven Gottlieb contact MILC
14:50 JLab/W&M/LANL/MIT: Rajan Gupta US-open access
15:00 JLQCD: Issaku Kanamori ILDG
15:10 Firenze-Jilich-Samara: Andrey Kotov public in future
15:20 RBC-UKQCD: Robert Mawhinney contact RBC
15:30 HotQCD: Christian Schmidt-Sonntag ILDG (in future)
15:40 CLS: Wolfgang Soeldner ILDG (in future)
15:50 ETMC: Bartosz Kostrzewa ILDG

HAL QCD Takumi Doi

QCDSF-CSSM-UKQCD James Zanotti ILDG (in future)

@uoG
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ILDG lunch break session

starting NOW in CP1-HSZ/Ground-0.021 - SR3

— snacks/sandwiches will be available

session chair: Carleton DeTar (Utah)
Agenda:

— Introduction and report from ILDG working groups,
Hubert Simma (DESY):

— open discussion

@ 1LDG
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