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Team goals

/ » Support on data processing:
= Organization of workshops dedicated to data analysis

— The last one at Lyon in January 2025

— No new workshop planned, should we organize one ?
= Software updates and support
= Providing documentation

» Support on data transfer management:
\ = tools and documentation to manage data transfers on the grid

/
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Software

/ » Migration from IPNL_GAMMA to IP2IGAMMA. \

= Since 2017, the default GitLab repository for AGATA software was on IPNL GAMMA
= Since 2021, the new GitLab repository for AGATA V2 software has been on IP2ZIGAMMA
= Since last week, IP2ZIGAMMA is the default repository, IPNL GAMMA is deprecated

» IP2IGAMMA integrates all new developments
= Actors dedicated to v2 electronics (REDIS integration)
= ADF v2
= DAEMule emulator
= AGASpy v2
= STDPro (Scanning Table Data Processing)

\) Available in the AGATA handbook: https://agata.pages.in2p3.fr/handbook /
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AGATA data storage on the grid

It all started with an email from CNAF support in March 2026

Dear all,
we are contacting you because we have found a million folders being created on AGATA tape storage at CNAF, 1n a
very complicated and nested structure, in the sense that the number of files i1s comparable with the number of

folders.

This structure creates huge inefficiencies in tape management and already forced us to stop their automatic
processing.

For instance, in /storage/gpfs archive/agata/agata-cnaf/AGATAD P2 EXP 007 are 31650 files and 23937 folders.
Could you please review this structure and re-organize the files removing as many folders as possible?

Kind regards,

Carmelo

At the time, I had no idea what I was getting myself into. ..
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AGATA data storage on the grid

Storage had grown organically, without a common AGATA policy

-~

Campaign-by-campaign practices

» Each experiment kept its original directory structure

~

» Naming conventions varied between campaigns and facilities
» CNAF and CCIN2P3 transfers were managed independently
» Metadata remained mostly in filenames, folders and logbooks

/

-~

\_

A fragmented archive

» Deep directory trees and very large numbers of small files
» Experiments stored on only one endpoint

~

» Different content for the same experiment across endpoints

» No continuously maintained global inventory
» No verification of replication or completeness

/

The two endpoints looked like complete replicas — but they were not.
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AGATA data storage on the grid

Initial inventory of the two storage endpoints

CCIN2P3 CNAF
PiB PiB
102 experiments - 1,792,330 files 131 experiments - 1,873,320 files
1,289,514 directories 1,295,671 directories

137 different experiments: 96 on both endpoints - 35 only at CNAF - 6 only at CCIN2P3
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AGATA data storage on the grid

Initial inventory of the two storage endpoints

CCIN2P3 CNAF
PiB PiB
102 experiments - 1,792,330 files 131 experiments - 1,873,320 files
1,289,514 directories 1,295,671 directories

137 different experiments: 96 on both endpoints - 35 only at CNAF - 6 only at CCIN2P3

But two endpoints do not guarantee identical copies.

Missing at CNAF Missing at CCIN2P3 Different file sizes
9,863 files 11 files 598 files
13.1TiB 3.2 GiB 81.5 GiB total delta
8 experiments 3 experiments 9 experiments
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AGATA data storage on the grid

Main components of the project

Inventory and reconciliation Storage policy and bundling Migration, replication and archiving
e Compare both endpoints —> * Common layout and naming —> e Migrate validated data
e Resolve observed divergences * Develop a new bundling strategy * Turn both endpoints into exact replicas
for small files

, e Archive reviewed test and non-scientific data
e Store manifest and provenance

Access and common tools Metadata and catalogue
¢ |INDIGO-IAM-managed write access e Extract and validate metadata
® agata-data-toolkit * Online catalogue in development

® Docker / Apptainer runtime
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AGATA data storage on the grid
Snapshot of the legacy storage layout

Earlier campaigns LNL_P2 campaign

@ @ ~/Softs/gammasoftware/scripts/Grid/python3-gfal2 @ @ -~/softs/gammasoftware/scripts/Grid/python3-gfal2

dudouet@lyoservi: ~/GridTests_gfal2 — ~ 381 ~/Softs/gammasoftware/scripts/Grid/python3-gfal2 382 dudouet@lyoservi: ~/GridTests_gfal2 — ~ 81 ; ~/Softs/gammasoftware/scripts/Grid/python3-gfal2 382

@lyomatnuc08:~/Softs/gammasoftware/scripts/Grid/python3-gfal2 % python3 agata_grid_catalog.py --db agata_grid_database_CC.sqlite --endpoint CC 1s --du-dir --sort date --orde AGATAD_P2_EXP_020 7.22 TiB 532.13 GiB  127.43 GiB 17.28 GiB 126.44 GiB  40.35 GiB
r asc AGATAD_P2_EXP_027 9.23 TiB 4.76 TiB 62.42 GiB 2.38 TiB 36.91 GiB 1.16 TiB 853.36 GiB
Subdir MTime N Files Total c *.bdat *cdat* 0 *.root Remaining AGATAD_P2_COM_002 6.33 TiB 688.61 GiB 0B 4.71. TaB 0B 211.02 GiB 759.45 GiB
AGATAD_P2_COM_001 10.63 TiB 431.80 GiB 0B 0B 50.48 GiB 1.03 TiB
1474097 1.22 PiB 215.07 TiB 27 B3l TallE] 853.58 TiB c 1 67.18 TiB c 1 AGATAD_P2_EXP_001 34.87 TiB 1.09 TiB 20.20 GiB 25,5 (€3 il 24l raife 1.60 TiB
lschwarz 2 80 B 0B 0B 0B 0B AGATAD_P2_EXP_002 27.03 TiB 4.16 TiB 80.30 GiB 20.97 TiB 74.92 GiB 1.01 TiB 758.90 GiB
pietro_test 0 0B 0B 0B 0B AGATAD_P2_COM_003 ilth o 7/5 ralfs) 1.26 TiB 36.10 GiB 66.07 GiB 242.56 GiB il 5318 ralls)
2010_week19 7.99 TiB 25.80 GiB 130 77 .38 GiB AGATAD_P2_EXP_004 9.59 TiB 2.44 TiB 0B 4.38 TiB 13.63 GiB 1.65 TiB 1.10 TiB
Milano .07 TiB 0B 51.54 GiB AGATAD_P2_EXP_006 1.59 TiB 924.52 GiB 0B il 85 (chlls) 0B 468.25 GiB 237.40 GiB
2010_week28 .20 TiB 0B 0B SROBRGEIIE AGATAD_P2_EXP_005 8.47 TiB il Sl qrallE 47.61 GiB 4.48 TiB 27.40 GiB 286.44 GiB 25412 Tl
2010_week48 .93 TiB 5851 (Calle) 8.06 GiB 0B 98.01 GiB AGATAD_P2_EXP_003 4.11 TiB 1.46 TiB 0B 1.86 TiB 0 B 620.30 GiB 184.98 GiB
252Cf .00 TiB il,57 @alls) 287.00 GiB 22.45 GiB 7/33:7/ (Ehllz AGATAD_P2_EXP_010 28.62 TiB 2o 7t TR 35.80 GiB 20.72 TiB 119.92 GiB 1.06 TiB 3.94 TiB
generated .90 KiB 0B 0B 0B AGATAD_P2_EXP_012 2.35 TiB 877.27 GiB 0B 616.10 GiB 0B 254,12 GiB 662.33 GiB
kaci-test .64 TiB 0B 459.00 MiB 148.84 GiB AGATAD_P2_EXP_007 25.79 TiB 5.64 TiB 160.42 GiB 15.02 TiB 665.87 GiB 550052108 GB 379 1B
ycalas 15.00 GiB 0B 0B (/] AGATAD_P2_EXP_016 19.87 TiB 2.29 TiB 572.13 GiB 13.44 TiB 227 .14 GiB 1.70 TiB 1,7/ Tralls)
121113 _boutachkov_pietri 7.79 TiB 2.29 TiB 41.17 GiB 5.30 TiB 156.64 GiB AGATAD_P2_EXP_009 17.03 TiB 2.09 TiB 25.92 GiB 9.44 TiB 516.73 GiB 741.14 GiB 4.24 TiB
121001_rudolph 5.58 TiB 115,315 (Enils! 72.14 GiB 292.99 GiB AGATAD_P2_EXP_017 8.90 TiB BES/ARIFID 6.16 GiB 2052381B 68.49 GiB 978.21 GiB 20520 1B
121009_wieland 3.62 TiB 735.43 GiB 29.69 GiB .66 TiB 25557/ (Chls) AGATAD_P2_EXP_030 13.80 TiB 2.07 TiB 356.92 GiB 9.89 TiB 3.96 GiB 491.97 GiB 1.00 TiB
121016_gadea 8.64 TiB 1.79 TiB 62.74 GiB 2715 TalB 84.78 GiB AGATAD_P2_EXP_011 11.57 TiB 698.68 GiB 0B 640.59 GiB B 348.15 GiB
140113 _sourcerun 28.28 TiB P21l Tl il 3l Tratls 94.72 GiB AGATAD_P2_EXP_029 B B
060214_installation 5.92 TiB 1.09 TiB 470.80 GiB .29 TiB 86.13 GiB AGATAD_P2_EXP_028
190314 _pietralla_wieland 26.78 TiB  2.24 TiB 126.52 GiB 162.58 GiB AGATAD_P2_EXP_031
240214 _rudolph 5.16 TiB 954.51 GiB 19.80 GiB 4.06 TiB 156.91 GiB AGATAD_P2_EXP_033
installation_2014 473.34 GiB 906.93 MiB 282.00 MiB 6.46 GiB AGATAD_P2_EXP_032
vhdll_test 0B 0B 0B 0B 0B AGATAD_P2_EXP_035
040414_bentley 5.37 TiB 629.70 GiB 0B 92.42 GiB AGATAD_P2_EXP_034
150414_post_exp 10.21 TiB  325.12 GiB 0 B 21.88 GiB AGATAD_P2_EXP_036
pnfs 3.65 GiB 0 B 0B 0 B AGATAD_P2_EXP_037
caracterisation_Ge 284.78 GiB 29.56 GiB 141.97 GiB 111.41 GiB 1.85 GiB AGATAD_P2_EXP_038
installation_tests 2.56 TiB 135.03 GiB 153.84 GiB 113.87 GiB AGATAD_P2_EXP_039
performance_commisionning 4.67 TiB 7695378 GiBESS 558 G1iB 7/56 7/ (EnllE! AGATAD_P2_EXP_040
data2014 11.82 TiB 380.32 GiB 32.83 GiB 25.54: G1B AGATAD_P2_EXP_041
€663 14.44 TiB 1553 1l 431.47 GiB 968.26 GiB AGATAD_P2_EXP_042
€669 18.10 TiB .37 TiB 131.04 GiB 1.63 TiB AGATAD_P2_EXP_043
€680 22.83 TiB .18 TiB 464.33 MiB 28 8THB AGATAD_P2_EXP_045
€664 15.06 TiB L5l qral 690.26 MiB B 1Ly dl7 ralE AGATAD_P2_EXP_046
€682 15.07 TiB .48 TiB 27.96 GiB 430.91 GiB 810.56 GiB AGATAD_P2_EXP_047
e672 24.02 TiB .37 TiB 0B 1.95 TiB 47.14 GiB AGATAD_P2_EXP_048
€696 40.50 TiB .58 TiB il a) il 305.33 GiB 610.64 GiB AGATAD_P2_EXP_049
e708 14.40 TiB 392.27 GiB 2198 8NGIB 11.80 GiB 359.15 GiB AGATAD_P2_EXP_050
e661 52.19 TiB 6.40 TiB 22.83 GiB 0B 200.81 GiB
e710 30.08 TiB 2.24 T1B 65.19 GiB 242.76 GiB 567.55 GiB 402.61 TiB 3 1 ¢ 1 25.43 TiB
€693 .50 TiB 1.44 TiB 503.64 GiB S i 227,320 GHBILA3) GiB @lyomatnuc08:~/Softs/gammasoftware/scripts/Grid/python3-gfal2 I
e705 o i 9.66 TiB 19.44 TiB 4.94 TiB i
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© Perform Action...

» No consistent experiment naming before the LNL P2 campaign
» No common storage layout
» Test and non-scientific material mixed with experiment data
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AGATA data storage on the grid

The new storage standard
/agata/<campaign>/<AGATA D>/

campaign: LNL 2010, GSI 2012, GANIL 2015, LNL 2022
AGATA ID: AGATAD P{1]2} {EXP|COM|SRC} {NNN}

agata-contalner:/workdir/agata-data-toolkit$ agata-data storage ls --grid-path /agata/LNL_2022/AGATAD_P2_EXP_052
AGATA

AGATAD P2 _EXP_052 small_files.tar
Ancillaries

Nearline

push_manifest.yaml
storage_provenance.yaml

» Facility names such as 2009 week27, €663, and exp 23.11 are retained as metadata.
The AGATA ID becomes the stable storage identity.

= Earlier experiments are being renamed accordingly.

» Small files are bundled to reduce the number of grid objects and directories.
» Every new experiment uses the same top-level data layout: AGATA/, Ancillaries/, and Nearline/.

» Experiment metadata are versioned in the Git repository; manifests and provenance are stored alongside the data.
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AGATA data storage on the grid

The new bundling strategy:
from many tarballs to one tarball per target directory

Legacy bundling New bundling
one tarball per non-empty subdirectory one tarball at the target root
run_0001/ run_0001/
e Conf/ _> Small_files.tar I Conf/ ........................
o —» | small_files.tar e
=_00RIA —— =—-100B/
L 00C/ —>» | small files.tar L 00C/
—» | small files.tar
— 13C/ —— | —> | small files.tar = |3C/ Small_ﬁles°tar
— Builder/ — | — | small_files.tar — Builder/
— Merger/ —| small_files.tar — Merger/
— Data/ — Data/
L— 00a/ L— 00a/
— psa_0000.adf psa_0000.adf
— psa_0001.adf psa_0001.adf
— psa_0002.adf psa_0002.adf

26 tarballs 1 tarball

» Bundling rules are provided by the local person in charge of grid data transfer
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AGATA data storage on the grid

The new bundling strategy:

Example of a bundling configuration

/> YAML + O
small _file _threshold _mb: 50
ba 1 10
tarball _name_suffix: small _files
» small file threshold mb: files below this size are bundled
- pattern: ""run_?(\\d+)(?:$|[._~=].*)"
i e » rules: locally selected target directories
- nattern.: ”A"E‘-",.""SSH o __ o e
B i “'L' S : » bundle_remaining: one catch-all tarball for the remaining small files
scope: "Nearline_Analysis" -
recursive: false
- pattern: "“compass_calib"

scope: "AncillaryDisk"

recursive: false
e remaining: true

» Bundling rules are provided by the local person in charge of grid data transfer
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AGATA data storage on the grid

Metadata associated with every experiment

Example of an experiment metadata file
oo + 0 e What the file describes

1.2 pnA, 160 MeV, continuous"

alobal: target: "238U, 1 mg/cm2, 5 mg/cm2 backing" . . .
ampaign: LNL_2022 start_date: "2026-05-01" » Experiment 1dentity and context
experiment_name_host: Exp_25.24 duration_ut: 7 . .
experiment_name_AGATA: AGATAD_P2_EXP_058 ) o EXperlment propertles
experiment_type: DSAM contact_persons: .
vl | - D. Genna » Link between legacy and AGATA names
Lifetime measurements in Ne and F nuclei toward the N = 20
Island of Inversion . . . .
doi_List: (1 » Processing level associated with each repository
0. Genna.
- K. Wimmer
- S. Bottoni - pattern: "~run .x"
ooty How metadata are managed
- P. Aguilera repository_type: LO
- F. Recchia . . . . .
- pattern: "~run_." » Versioned in the Git repository, not stored on the grid
T scope: "AncillaryDisk" » Used to populate the future web catalogue
- GER repository_type: LO
- CHI - » Editable and extensible as collaboration needs evolve
- pattern: run_.=
agata_ N_crystals: 36 scope: "Nearline_Analysis/Replay"

y _type: L2

» Metadata have been recovered and validated for the past GANIL 2015 and LNL 2022 campaigns.
» For future experiments, the local person responsible for grid data transfer completes the metadata file.
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AGATA data storage on the grid

Migration and archiving worktlow

Validated data New storage layout
CCIN2P3 CNAF

Legacy experiment Inventory and —} . _>
E:] reconciliation ( | )
- . . Replicated on both endpoints

_E] Material selected Archive/
D D Compare both endpoints for archival
_D—D Resolve or document divergences —} “| archive. part00l.tar
“| archive. part002.tar
Large tarballs

» Archived data are preserved, not deleted (for the moment... )
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AGATA data storage on the grid

Migration pipeline

N p:

=
Metadata and 0 s
bundling rules Rename in place

2\ B

4 (<
0 Inventory 9 Cross-check e Stage and pull

A
s - T | el small files and
per endpoint resolve divergences ocally defined rules arge files stay on tape legacy tarballs

S J 3 >

J
-

'@ = (- )\ ( 3 & B
Backup, extract, 0 Bundle and publish 0 Migration audit g Sync endpoints Final endpoint
and reconstruct validation
]
E i i TETE
: ; complete the ,
preserve original contents new storage layout validate migrated data sesconhablia only then: cleanup
. S AL . . = & 7 \. i

» Developed in continuous discussion with the I'T teams responsible for grid storage at CNAF and CCIN2P3.
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AGATA data storage on the grid

Data safety throughout the migration

( SR e SR j (i 2\

Legacy source { Source inventory Migration Migrated data Final audit . B
— | Cleanup
= M | : “ - - . — —Jp allowed
: v m—
o B v ) (V]
=) ‘Q Bk 9
== ’ — = s iy b, Compare source
f inventory and
A K o . migrated data
o e p &
L 3 4
Original small-file backup
Temporary legacy restore Legacy tarballs and small files
S J
{ No source cleanup before a successful audit }
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AGATA data storage on the grid

Migration and archiving status

N N AGATA migration status

€« C A [ © 127.0.0.1:8766 r 9 e w3 e B0 T

boulot | | Softs |  sport | B8 [ Courants [ Running [J Boulot [ Labo [ Physique [ Publications [ Paperasse [ Séries/Films »

AGATA historical migration — status

9-04T14:19:49+00:00 (UTC) from /agataDAS4/\ ce/Jeremie/grid-mig n/agata-data-toolkit/data-migratic fig/migration-reg yaml. Reload the p

96/96

EXPERIMENTS DUAL INVEN

012 LNL_2010

/39

3/35 11

CAMPAIGNS ¥ GANIL_2015 §# GSI_2012 @ LNL 2010 @ LNL_2022 @& archive Hide all Hide completed

Al statuses All push endpoints v W Failures only ) 1 58 regiStry entries :
e e et Fiet rst Status it o S 1 3 7 exp erim ents

archive 14N_2H 14N_2H | CNAF

~ S— w 21 archive entries

GSI_2012 AGATAD_P1_COM_001 060214_installation = 5.92TiB ccin2p3_legacy
GANIL_2015 AGATAD_P1_COM_002 158er_commissioning = 476 TiB ccin2p3_legacy
GANIL_2015 AGATAD_P1_COM_003 158er_commissioning_2015 : ) ccin2p3_legacy

GANIL_2015  AGATAD_P1_COM_004 com_vamos_2016 1 7.56 TiB ccin2p3_legacy

GANIL_2015 AGATAD_P1_COM_005 com_mugast_2019 = : : ccin2p3_legacy

14.00

LNL_2010 AGATAD_P1_EXP_001 2009_week12 5 » T8 cnaf_legacy
i

311.00
LNL_2010 AGATAD_P1_EXP_002 2009_week22 = cnaf_legacy

MiB
LNL_2010 AGATAD_P1_EXP_003 2009_week27 ‘ Z 2.15TiB cnaf_legacy

13.22
LNL_2010 AGATAD_P1_EXP_004 2009_week43 Z TiB cnaf_legacy

LNL_2010 AGATAD_P1_EXP_005 2009_week46 B 1.43TiB cnaf_legacy

LNL_2010 AGATAD_P1_EXP_006 2009_week49 % 6.61TiB cnaf_legacy
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AGATA data storage on the grid

Upload and replication strategy
The first endpoint depends on the upload site

: — Local upload 263 MiB/s - W Sync 125 MiB/s (push) A
= — O = O -
o i Direct to CNAF: 84 MiB/s O == o -

Lyon CCIN2P3 CNAF

One local upload; the second copy is endpoint-to-endpoint

.= Local upload 114 MiB/s i Sync 119 MiB/s (pull) =

O — — (o — [ =

o - Direct to CCIN2P3: 49 MiB/s Q) - =

LNL CNAF CCIN2P3
CCIN2P3 — CNAF: use push mode CNAF — CCIN2P3: use pull mode

TEST_EXP benchmark, 46.38 GiB, June 2026
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AGATA data storage on the grid

agata-data-toolkit: one common interface
A containerized environment for AGATA grid data transfers

ooooooo

ooooooo

Local experiment data

agata-data
— Docker / Apptainer
e .

List Push Pull Sync

manifest + provenance

» One interface to list, push, pull and synchronize AGATA data.

» Applies the storage standard and produces manifests and provenance automatically.
» Distributed as Docker and Apptainer images.
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AGATA data storage on the grid

agata-data-toolkit: the GitLab project
Source code, configuration and project documentation

[ ) v data management - GitLab AGATA [ data management / /X “r
<« C @ [0 ° gitlab.in2p3.fr anagement s ¥ T °5 gitlab.in2p3.f manags ta-d olkit s %
sport | B8 [ Courants [ Running [ Boulot [ Labo [J Physique [ Publications [ Paperasse [ Séries/Films [ finance [ Courants [ Running [ Boulot [ Labo [ Physique [ Publications [ Paperasse [ Séries/Films [ finance
“ Q Search or go to... 7 + @3 30 &2 “ Q Search or go to... / + 93 330 &2
Group B AGATA / [® data management Project B AGATA / @ data management / (i AGATA Data Toolkit
(&7 data management e ;;jr}g AGATA Data Toolkit D?_ﬁ;r?u AGATA Data Toolkit e A~ sestar 0 ¥ Fork O :
= . . .
(&7 data management & 0 v || Create subgroup : | 2
5 Pinned v 1 5 Pinned v
Members TS 0 % preprod v | agata-data-toolkit + v Find file : Project information
Subgroups and projects  Shared projects  Shared groups Inactive N
Work items 0 98 More features
4 Archive handoff history "
; '
Issue board . - i Jeremie Dudouet authored 2 days ago © 2238b5te O Histary -O- 448 Commits
YO v | Search (3 character minimum) O\J Updated date v | If 88 Manage 5
Merge requests 0 % 1Branch
oo B Plan >
oo More features — %0 3 Name Last commit Last update ¢ 0Tags
() <;®3- AGATA Data Toolkit & . <> Code >
fCa Updated 2 days ago £ 283.6 MiB Project St
8 Manage . ¢ Build 5 B3 config Extend technical YAML recall timeout 3 days ago “0.MIBFIOJECt.ol0rage
_data- o 3
& Plan ’ @ Q naztardata-catalogue & Updated 1 month ago D secure ¢ £ data-migration Add countdowns to orchestration w... 3 days ago B README
</> Code > @ Deploy > i )
) £3 doc Archive handoff history 2 days ago g/ Cl/CD configuration
¢ Build > @ Operate >
(7 GitLab Pages
) Deploy > Lzl Monitor > £3 src/agata_grid Restructure GitLab Pages document... 2 days ago
+ Add LICENSE
@ Operate > L Analyze > )
) ) Eatests Restructure GitLab Pages document... 2 days ago + Add CHANGELOG
&3 Settings > @ Settings >
B3 tools Restructure GitLab Pages document... 2 days ago + Add CONTRIBUTING
+ Add Kubernetes cluster
¢ .gitignore Record migration progress and defa... 2 months ago
+ Add Wiki
& gitlab-ci.yml Install dashboard Cl dependency 2 months ago + Configure Integrations
m+ README.md Consolidate duplicated user docum... 1month ago
Created on
B mkdocs.yml Restructure GitLab Pages document... 2 days ago April 02, 2026
® Help ® Help £ pyproject.toml Add agata_grid.progress module an... 2 months ago
1< Collapse sidebar I< Collapse sidebar

— —/
AGATA data management group agata-data-toolkit repository

» Source code, configurations and documentation are versioned in GitLab.
» Development and project activity can be followed through the repository.
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AGATA data storage on the grid

agata-data-toolkit: online documentation
Installation, authentication, storage procedures and command reference

™ AGATA Data Toolkit

25 agata-data-catalog-899dc7.pages.in2p3.fr

(Perso) (Boulot) (sots) (sport)

N AGATA Data Toolkit & Q search

Home Installation Download data  Publish data  User Guide  Reference

rome AGATA Data Toolkit

AGATA Data Toolkit provides the agata-data command for moving AGATA experiment data
between local storage and the CNAF and CC-IN2P3 grid endpoints. It covers the operational data
lifecycle:

¢ browsing grid paths and tape residency;

» downloading a complete experiment or one selected subdirectory;

e reconstructing experiments that still use the legacy storage layout;

¢ bundling small local files into grid-friendly tar archives;

 pushing an experiment to a primary endpoint;

« replicating stored data between endpoints with sync;

» resuming long transfers and tape recalls from persistent receipts.

Choose your workflow

© Download data 2 Publish data

Browse the grid and retrieve an experiment Prepare, push, and replicate a new

with read-only access. experiment with expert write access.

¢ Installation CLI reference

K Ot 3 1 | £ i Cinm el 4+ A €3

agata/data-management/a...

w0 ¥0

Table of contents

Choose your workflow

Data flow

Supported storage endpoints

Project scope

C m
Softs | ( sport| BB [ Courants

N AGATA Data Toolkit

Documentation home page

% Tutorial - push to CNAF and

Home Installation Download data

Publish data

Overview & responsibilities
Request write access
Bundle, push & sync

Tutorial - push to CNAF and sync
to CC-IN2P3

+

[[] 25 agata-data-catalog-899dc7.pages.in2p3.fr/experts/ al-push-sy

[3J Running [ Boulot [ Labo [ Physique [ Publications [ Paperasse [ Séries/Films [ finance

@ Q_ Search

Publish data  User Guide  Reference

Tutorial — push an experiment to CNAF and sync
to CC-IN2P3

Complete step-by-step walkthrough for pushing TEST_EXP to CNAF and then replicating it to CC-
IN2P3. Execute each command in order; check the expected output before continuing.

Steps 0—13 are the normal push-and-sync workflow. Steps 14-16 are an optional, one-time
acceptance cross-check for this tutorial: they download both remote copies and compare them
with the original data. Do not run that double-download procedure systematically in normal
operation.

¢ Already set up?

If the campaign directory, metadata file, and bundling rules for your experiment already exist, the condensed
publishing checklist covers the same commands in 5 steps.

Assumptions
Item Value used in this tutorial
Experiment data /data/TEST_EXP (host path, mounted as /data inside the container)
Campaign name TEST_CAMPAIGN

» Documentation is published automatically from GitLab Pages.

» The online data catalogue remains under development.

Jerémie Dudouet: j.dudouet@ip21.in2p3.1r
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agata/data-management/a...
wo %0

Table of contents
Assumptions

Step 0 — Start a container
session

Step 1 — Initialize your VOMS
proxy

Step 2 — Create the campaign
and experiment directories

If the campaign does not yet
exist

If the campaign already exists

Create the experiment
subdirectory

Step 3 — Write the experiment
metadata file

Step 4 — Analyse the file size
distribution

Step 5 — Write the initial bundling
rules

Step 6 — Iterate on the bundling
rules (dry-run)

First iteration

Add rules for the uncovered
directories

When full coverage is not
possible

Step 7 — Create the bundle
(tarballs)

Step-by-step publishing tutorial
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AGATA data storage on the grid

Data access during the migration

o v 4 Accessing data on the Grid - X o
< C @ [0 ¢ agata.pages.in2p3.fr/handbook/data/grid/
e [ Courants [ Running [ Boulot [ Labo [] Physique [ Publications [ Paperasse [ Séries/Films [ finance
Important notice: AGATA data migration is in progress —

AGATA data processing handbook ©  Q search fsta{»hoandbmk

Home Download and install ~ User guides  Packages  AGATA data  Signal basis

Until the migration is complete

AGATA data Home > AGATA data > Grid access On this page

Grid access and authentication

ACC@SSlﬂg data Oﬂ J[h@ Grld Access requirements

Getting a Grid certificate

Grid access

» The download procedure depends on the status of each experiment.

Accessing data on the Grid

Benchmarks

98Zr PSA benchmark

Scanned data

IPHC

Exporting the certificate

Joining the AGATA Virtual
Organization

» Please contact me before submitting a data access request.

Single Sign-On (SSO) Target

authentication

Linking your certificate

» Full migration expected by the end of 2026, if all goes well.

Data migration in progress

The data stored on the Grid are currently being migrated.

Until the migration is complete, please contact Jérémie Dudouet for any data access request in order to determine
the best method to follow.

Grid access and authentication

The Grid is a distributed infrastructure composed of many clusters and research organizations.
Because there is no central user management, access relies on Grid certificates and Virtual

Organizations (VOs).

\—
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook
= Software installations and container images

[ ) v i Index - AGATA data processii X +

& C @m [0 2 agata.pages.in2p3.fr/handbook/

Important notice: AGATA data migration is in progress —

.. AGATA data processing handbook K Sl

Home Download and install ~ User guides  Packages = AGATA data  Signal basis

Home I n deX On this page

Welcome on the AGATA
softwares handbook

Contacts

Welcome on the AGATA softwares handbook

AGATA

ADVANCED GAMMA
TRACKING ARRAY

This web page aims to help AGATA users with the different softwares distributed to the
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook
= Software installations and container images

o v =i Download and installation - X ar
& C m [[] 25 agata.pages.in2p3.fr/handbook/install/

Important notice: AGATA data migration is in progress —

AGATA data processing handbook © Q Search Rl

Home Download and install ~ User guides  Packages = AGATA data  Signal basis

Download and install Home > Download and install On this page
Software installation ) ) Prerequisites
Docker images DOWﬂ|Oad aﬂd IﬂSta||atIOﬂ Operating systems

Build tools and libraries

Download the installation scripts

& Prefer a ready-to-use container? Using the installation script

. N ‘ . o ) Install ADF
The collaboration also maintains AGATA Docker images for development, production and basis simulations.

Install Boost when needed

Install Redis client libraries
The collaboration software is installed with the gRaySoftware.py script maintained in the

. . . . Install AGAPRO and FEMUL
IP2IGAMMA GitLab group. The installer downloads, configures, builds and installs the requested nsta an

Sourcing the environment
packages.

Prerequisites

Operating systems

Linux and macOS are supported. Windows is not currently supported.

\ Build tools and libraries ;
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook

= Software installations and container images
= AGATA calibrations and data processing user guide

[ ) v

== AGATA Workflow - AGATA d:

a ¢ @ P

X

+

2% agata.pages.in2p3.fr/handbook/userguides/AGATA_Workfl

Important notice: AGATA data migration is in progress —

AGATA data processing handbook ©

Home

User guides

AGATA Workflow
Processing Overview

Data Replay and Femul

Local Level Processing
Overview

Preprocessing and Energy
Calibration

Crosstalk Corrections
Time Alignment
Post-PSA Corrections

Command Reference

Global Level Processing

Jerémie Dudouet: j.dudouet@ip21.in2p3.1r

Download and install

User guides

agata/handbook

Q_ Search %0 %0

Packages  AGATA data  Signal basis

Home AGATA Workflow

AGATA Workflow

User guides On this page
Processing overview

Actors and the AGAPRO
package

Local-level processing
This document provides a guide to help users understand the global AGATA workflow. It
describes the processing actors, the data organization for replays, and the femul emulator used
for data reprocessing.

Processing overview

Actors and the AGAPRO package

AGATA data is processed through consecutive actors, each one delivering data for the next actor
in the chain. The collaboration develops these processing algorithms in C++. The most relevant
actors are part of the AGAPRO package.

The complete processing chain connects the crystal-level actors, event building, ancillary data,
event merging and gamma-ray tracking:

. P y
26" AGATA Week: 9 — 11%" September 2026
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook )
= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)

o
< C Mm [[] 25 agata.pages.in2p3.fr/handbook/traceplayer/

Important notice: AGATA data migration is in progress —

agata/handbook

..  AGATA data processing handbook 3K o

Home Download and install ~ User guides  Packages @ AGATA data  Signal basis

Packages Home > Packages > AGATA utilities On this page
AGATA utilities Download and installation

TraC€P|ay€r Source dataset_generator
TracePlayer

PlotADLBases
Simulation Single basis
Overview The TracePlayer package contains tools to play with AGATA traces. The available tools are: Multiole basi
ultiple basis
AGATA simulation code . . . . . .
» PlotADLBases: allow to display AGATA traces written in ADL like format in all the volume of Apply preamplifier response
STOGS
the detector

Cub
Overview ) .
official documen wation Download and installation

Prerequisite: ROOT

From your favorite software repository:

Build and install TracePlayer

mkdir traceplayer
cd traceplayer
git clone https://gitlab.in2p3.fr/ip2igamma/tools/dsp/traceplayer.git sources

mkdir build install
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook )
= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)
= Access to AGATA data (grid, benchmark datasets, scanned data...)

o v Zi Accessing data on the Grid - X ar

< cC m o °5 agata.pages.in2p3.fr/handbook/data/grid/ Dk 9 & 5} G B W @ :

Important notice: AGATA data migration is in progress — X

.. AGATA data processing handbook %K Sl

Home Download and install ~ User guides  Packages = AGATAdata  Signal basis

AGATA data Home > AGATA data > Grid access On this page

Grid access

Accessing data on the Grid Access requirements

Accessing data on the Grid
Getting a Grid certificate

penchmarks Exporting the certificate
962r PSA benchmark Joining the AGATA Virtual
Scanne d data Organization

IPHC Single Sign-On (SS0O)

authentication

Linking your certificate

Data migration in progress

The data stored on the Grid are currently being migrated.

Until the migration is complete, please contact Jérémie Dudouet for any data access request in order to determine
the best method to follow.

Grid access and authentication
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook

= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)
= Access to AGATA data (grid, benchmark datasets, scanned data...)

[ ) v ii 98Zr PSA benchmark - AGAT X  +

&« C M@ [0 S agata.pages.in2p3.frihandbook/data/benchmark/

Important notice: AGATA data migration is in progress —

.. AGATA data processing handbook K Rl

Home Download and install ~ User guides  Packages = AGATAdata  Signal basis

AGATA data Home > AGATA data > Benchmarks On this page
Grid access PSA benchmark

9 8 Z I’ PSA b e ﬂ C h m a rk Doppler correction optimization

Accessing data on the Grid
g on 987r (E680 data)

Benchmarks Concept

98Zr PSA benchmark Different docker images are provided as a way to build and/or use the different softwares on any

Prerequisite
Scanne d data system. Recovering the data with
iRODS
IPHC .
PSA processin g
PSA benChmark Data benchmark

Doppler correction optimization on 28Zr (E680 data)
Concept

A dataset has been extracted from the E680 fission data to contain raw traces of the %8zr
nucleus, having the good idea to have an isolated and strong -ray transition at high energy (1.2
MeV).

In this experiments, the fission fragments are emitted with velocities of , making the resolution
of such transition strongly dependant on the quality of the Doppler correction, and consequently

on the PSA precision.
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook )
= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)

= Access to AGATA data (grid, benchmark datasets, scanned data...)

heutron damage.

A reproducible pipeline from raw cobalt-60 traces to reviewed
PostPSA spectra, trapping parameters and provenance.

Start the tutorial |
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook

= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)
= Access to AGATA data (grid, benchmark datasets, scanned data...)

&

ownload & install User guide End-to-end tutorial Outputs & results

Source acquisition 9

Native or container The benchmark data are derived from one AGATA source ac quisition . Getthe benchmark packa ge
Source acquisition
''''' 0DS collection
! Config ss
aaaaaaaaaaaaaaaaaaaaaaaaa
ooooooooooooo gh ndbench
AcquisitionlD ~ spcG2 . Releasela yout
Manifest guarantees
/agatadisks/AGATAD_P2_EXP_060/src_0001_18-07-2026_23h48m29s
Source-data policy

eeeeeeeeeeeeeeeeeeeeeeeeee

0000000000000000000000000000
The timestamp is transcribed from the source directory name. It records the start of the acquisition
as stored by AGATA; no end time or timezone is inferred here. The benchmark redistributes only

the statistically retained fragments and safety margin, not the complete multi-crystal source

acquisition.

iRODS collection

The verified version-1 reference dataset is available at:

\ | | /
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook )
= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)
= Access to AGATA data (grid, benchmark datasets, scanned data...)

[ ) v Zi IPHC scanning table - AGATA X +

< C m [[] 2% agata.pages.in2p3.fr/handbook/data/scan/IPHC/IPHC_scanning_table/

i YA agata/handbook
IPHC scanning table Ol Q Search i

Home Download and install  User guides  Packages = AGATA data  Signal basis

AGATA data Pulse Shape Comparison Scanning (PSCS)

On this page
Grid access The IPHC scanning table is using the Pulse Shape Comparison Scanning (PSCS) method. In this gg:nemsnhgaéfsccg)npanson
Accessing data on the Grid technique, two singles scans are performed: one with the detector positioned horizontally A
relative to the collimator and one positioned vertically. In singles scanning, the position of the
Benchmarks ] ) B i o ) ] Data acquisition system (DAQ)
collimator constrains the position of the y-ray interaction in the detector. Horizontal and vertical
98Zr PSA benchmark . . . . References
scans are therefore used to determine the (X, Z) and (X,Y) positions of the interaction,
Scanned data respectively. The signals from both scans are then compared using the PSCS method.
IPHC v

The IPHC scanning table The scanning table setup is shown below. The 170 kg heavy collimator sits on two motorized

AODE X perpendicular axes X7 and Y7 that allow it to move within a range of 300 mm in both directions

with a precision of about 10 um. Above the collimator, two fixed plates allow the placement of
the crystal in the vertical and horizontal positions. Most importantly, a laser alignment system is
mounted on the collimator’s mechanical support to maintain the detector’s relative alignment
when switching between vertical and horizontal positions.
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook )
= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)

= Access to AGATA data (grid, benchmark datasets, scanned data...)

\_ = Access to simulated bases via iRODS (ADL and AGATAGeFEM) )

[ ) v ii Download - AGATA data proc. X =+

< C m p %5 agata.pages.in2p3.fr/handbook/simulated_basis/download]/ Dk @ er IG 5} G B

Important notice: AGATA data migration is in progress —

... AGATA data processing handbook

Home Download and install ~ User guides  Packages @ AGATA data  Signal basis

Signal basis Home > Signal basis On this page

Download basis files Download AGATA basis files
B . DOW ﬂ | Oa d Supported basis configurations
asis simu lat
AGATAGEFEM Configure iRODS access
) Connect to iRODS
Download AGATA basis files Available basis files

D load basis fil
The basis files used for AGATA Pulse Shape Analysis (PSA) are stored in the AGATA iRODS ownloadbasis fies

collection:

iRODS collection

/ccin2p3/home/agata/bases

Historical AGATA Detector Library format. The basis files are named LibTrap_<crystal>.dat

GeFEM New basis format produced with the AGATAGeFEM simulation framework. Several simulations

are available with different central-contact radii.
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook )
= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)

= Access to AGATA data (grid, benchmark datasets, scanned data...)

\_ = Access to simulated bases via iRODS (ADL and AGATAGeFEM) )

[ ) v ii Download - AGATA data proc. X =+

< C M [D 25 agata.pages.in2p3.fr/handbook/simulated_basis/download/

.. Download

Home Download andinstall ~ User guides  Packages @ AGATA data  Signal basis

Signal basis sampling Usage On this page
Download basis files Download AGATA basis files
. X 10 ns AGATA data are sampled at 10 ns; these basis files are half the size of their 5 ns counterparts. Supported basis configurations
Basis simulation
Configure iRODS access
AGATAGeFEM 5ns Basis files with the finer 5 ns sampling period.

Connect to iRODS
Available basis files

Download basis files
Supported basis configurations

The following configurations are provided in the AGATA iRODS collection:

Family Sampling Centra | contact Intended use
ADL 10 ns Historical geometr y 10 ns sampled ADL basis
ADL 5ns Historical geometr y 5 ns sampled ADL basis
AGATAGeFEM 10 ns CoreR5p5 5.5 mm centra -contact
geometr y
AGATAGeFEM 10 ns CoreR6p0, CoreR6p5 or Alternative centra -contact
CoreR7p0 geometries

AGATAGeFEM 5ns CoreR5p5 to CoreR7p0 5ns sam pled centra |-contact
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Documentation

/" » AGATA user guide website: https://agata.pages.in2p3.{r/handbook )
= Software installations and container images

= AGATA calibrations and data processing user guide

= Access to AGATA-linked packages (TracePlayer, Simulation tools, Cubix...)

= Access to AGATA data (grid, benchmark datasets, scanned data...)

\_ = Access to simulated bases via iRODS (ADL and AGATAGeFEM) )

[ ) v ii Download - AGATA data proc. X =+

< C m p %5 agata.pages.in2p3.fr/handbook/simulated_basis/download]/ Dk @ er IG 5} G B

Important notice: AGATA data migration is in progress —

... AGATA data processing handbook

Home Download and install ~ User guides  Packages @ AGATA data  Signal basis

Signal basis Home > Signal basis On this page

Download basis files Download AGATA basis files
B . DOW ﬂ | Oa d Supported basis configurations
asis simu lat
AGATAGEFEM Configure iRODS access
) Connect to iRODS
Download AGATA basis files Available basis files

D load basis fil
The basis files used for AGATA Pulse Shape Analysis (PSA) are stored in the AGATA iRODS ownloadbasis fies

collection:

iRODS collection

/ccin2p3/home/agata/bases

Historical AGATA Detector Library format. The basis files are named LibTrap_<crystal>.dat

GeFEM New basis format produced with the AGATAGeFEM simulation framework. Several simulations

are available with different central-contact radii.
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New AgaSpy
4 )

» The current AgaSpy needs a full revision:
= Uses a ROOT GUI that 1s being deprecated

= Based on GANIL GRU system
= Not compatible with V2 data processing
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New AgaSpy
4 )

» New AgaSpy in development:
= (C++ backend linked with Redis server and spectra
= Web frontend using new JSROOT integration (compatible with other GUI systems)

\_ /
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Merci !
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