ESRF | The European Synchrotron

Metadata in ICAT

Samples and Parameters at the ESRF

ICAT F2F meeting - 03/05/2023 - Berlin
Marjolaine Bodin - Data manager - DAU@ESRF



- Experiment Parameters at the ESRF

Experiment parameters are stored at the dataset level

Investigation parameters:

- Figures: sample count, volume (total, acquisition, processed), file
count (total, acquisition, processed)
- ldentifier used in the User Portal

Sample parameters:

- Figures: volume (total, acquisition, processed), file count (total,
acquisition, processed)

- Information from the User Portal: identifier, acronym, description,
safety information
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- Dataset parameters

- Stored in the ICAT database: to make them searchable and accessible

- Following Nexus conventions

- XML file describing the mapping between ICAT database and the
master file in HDF5 format

- Technique specific information as NXsubentry based keys

- 12 techniques: SAXS, MX, EM, PTYCHO, FLUO, TOMO, MRT, HOLO,
WAXS, HTXRPD, SXDM, BCDI

Data send send
L Ingester
acquisition
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- Nexus conventions

<?xml version="1.0" encoding="UTF-8"7>
<group NX class="NXentry" groupName="${entry}">
<title ESRF description="Name of the dataset" ESRF mandatory="Mandatory" NAPItype="NX CHAR">${datasetName}</title>
<scanNumber ESRF description="Scan number" ESRF mandatory="Mandatory" NAPItype="NX CHAR">${scanNumber}</scanNumber>
<proposal ESRF description="Proposal code" ESRF_mandatory="Mandatory" NAPItype="NX_CHAR">${proposal}</proposal>
<dataset_type record="final" ESRF _description="Scan type can be 'step by step' or 'continuous'" NAPItype="NX CHAR">${scanType}</dataset_ type>
<folder_path ESRF description="Scan starting date" ESRF_mandatory="Mandatory" NAPItype="NX CHAR">${location}</folder_path>
<start_time ESRF description="Scan starting date" ESRF_mandatory="Mandatory" NAPItype="NX DATE TIME">${startDate}</start_time>
<end_time ESRF description="Scan ending date" record="final" ESRF _mandatory="Mandatory" NAPItype="NX DATE TIME">${endDate}</end_time>
<definition record="final" ESRF_description="Techniques used to collect this dataset" NAPItype="NX_CHAR">${definition}</definition>
<group NX_class="NXsubentry" groupName="SAXS">
<definition ESRF description="Technique used to collect this dataset" NAPItype="NX CHAR">${saxs_definition}</definition>
<version ESRF_description="Version" NAPItype="NX CHAR">${saxs_definition.version}</version>
<directory record="final" ESRF _description="Data collection directory" NAPItype="NX_ CHAR">${SAXS_directory}</directory>
<experimentType record="final" ESRF_description="Type of experiment" NAPItype="NX CHAR">${SAXS_experimentType}</experimentType>
<runNumber record="final" ESRF_description="Run number" NAPItype="NX_CHAR">${SAXS_runNumber}</runNumber>
<prefix record="final" ESRF_description="" NAPItype="NX_ CHAR">${SAXS_prefix}</prefix>
<maskFile record="final" ESRF description="" NAPItype="NX CHAR">${SAXS_maskFile}</maskFile>
<numberFrames record="final" ESRF description= NAPItype="NX CHAR">${SAXS numberFrames}</numberFrames>
<timePerFrame record="final" ESRF_description="" NAPItype="NX_ CHAR">${SAXS_ timePerFrame}</timePerFrame>
<concentration record="final" ESRF_description="" NAPItype="NX_ CHAR">${SAXS_concentration}</concentration>
<comments record="final" ESRF _description="" NAPItype="NX_ CHAR">${SAXS_comments}</comments>
<code record="final" ESRF_description="" NAPItype="NX CHAR">${SAXS_code}</code>
<detector_distance record="final" ESRF_description="" NAPItype="NX CHAR">${SAXS detector distance}</detector distance>
<wavelength record="final" ESRF description="" NAPItype="NX_ CHAR">${SAXS wavelLength}</wavelLength>
<pixelSizeX record="final" ESRF_description="" NAPItype="NX_CHAR">${SAXS_ pixelSizeX}</pixelSizeX>
<pixelSizeY record="final" ESRF_description="" NAPItype="NX_ CHAR">${SAXS_ pixelSizeY}</pixelSizeY>
<beam_center_x record="final" ESRF description="" NAPItype="NX CHAR">${SAXS beam center x}</beam center x>
<beam center_y record="final" ESRF description="" NAPItype="NX CHAR">${SAXS beam center y}</beam center y>
<normalisation record="final" ESRF description="" NAPItype="NX CHAR">${SAXS normalisation}</normalisation>
<diode_currents record="final" ESRF description="" NAPItype="NX_ CHAR">${SAXS_diode_currents}</diode currents>
<acronym record="final" ESRF_description="" NAPItype="NX CHAR">${SAXS_acronym}</acronym>

<transmission record="final" ESRF description="" NAPItype="NX CHAR">${SAXS_transmission}</transmission> 7?9(2/7[7i(]tl€3/\/€2f7769 EEI?tI]//\Ié)I77€9
<storage_ temperature record="final" ESRF description="" NAPItype="NX CHAR">${SAXS storage temperature}</storage temperature> —_
+ + At £ 1" _CCDE A inti " NADTS AV CUADUS G CAVE + + % + +

Xml mapping file

https://gitlab.esrf.fr/icat/hdf5-master-config
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Name

endDate

startDate

10

i= Dataset

Sample_nar

ust @

Q Date Sample

Q O @ 1640 202 MoSiP3011 pellet

[ ] Metadata List

_elapsedTime

B /data/visitor/nc4104/id22/MoSiP3011_pellet/MoSiP3011_pellet RT

Dataset

RT

Value
0

282

36601997282

RT
2021-06-30T16:40:45.266716
MoSiP3011-pellet
2021-06-30T15:53:52.726797

RT(2021-06-30 16:40:45

Definition Files Size Processed  Download

482 341G8

= Restore

2 Restore

Page 5

No experiment parameters, definition (technique) is empty

ID22 - experiment dataset parameters
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= Dataset List @)

@ O Date Sample Dataset Definition Files size Processed  Download
a 0 enx ycopodiumPine e

sodiumPine Pine 40nm 4 1947 15268

Tomograhy

Name Value

TOMO,cedTime 010000000000000001

TOMO,dark 2

TOMO_FTOMO_PAR ("speed.corr.factor™ 1" “mono.tune.on.ref.fre"1“pieL.size_correct" 0" "o, dir movee_check':"0’,"ocus im_pos':*1000""distancemacr':"Homo,id16ri_get distance’"ref mot:"s safshut” 0

“default data dir": Tnobackup/nano/opid16a/ftomo’, nterlaced"0" "u
, parallelm': "1, focus_type': Rotation’ “disable_motor_poll’:"0'lat align mot”:"sy cat_dev':"id16ni/metadata/tom” . srot’ "o check safshat’: 0",
“Current_start":"88.6993773773279" "qual 0 "save separate.dark image”: 0", "scan.du 306277891492844"mon Lmono,_controf noref biw._turns": 0", "refat "1 "acceldisp': 17 "ced_pbel sze”: "1
“focus.step.size: 133 35" "transfer_to_nics ~1000' Tive_correction’:"0""scan_type™: 0" 7 ftomo id16ni_opiom_ setup’return_ biw_turns”:1","beam_check': 0" “nited: 1 "half orig_pos" "0’ ‘pbel.size correct asK':"
"cam x_mot"“dummy’"optics name". 999" "optcs eyeplece”: 07 "focus.mot': focus’ "beeps at_end':"S" magnification': 10", "start 50s": 0" “display_start frame”: 0", "no_auto_update.ref": 0’ ced.mode": "FFM "def_speed. cor factor”: 1",
“focus_prev.step.size":"0', Images.at_end_3s_qual™ "0’ "no_accel_corr”: 0, "no "0, "open.slitson.quall’:"0' "unbinned_pbelsize": L', "ref_power": "1, "focus.scan.steps”:10',"no.ref_at end" "0’ "no_return_at_end’: "0’
“tomo_scan_range': 180" “Mmono_tune_on_start” "0’ icat on':1 "realinal_angles": 179 905195 nfo,macro “ftomo,Id16n]getnfo’, shiftangle” 0, data_dir" ata

ol mot_sette_time": 2" "readout ime’: 0761176 07 "real_start_angles”: ™, “minimum_accel_disg""0.1, opiom_estore._macra’ ftomo_id16ni_opiom_restore’,"ccd_flip_vert": 1, "optics_macrcr "ftomo_d16noptcs contror"ct angle™"90","source.:
2473 "watforrefil™ "1, "no_xmi_fle" "0’ rand disp": "mot1”:"spy’ ‘actve’: "1 "mot2":spz’ “disp1": 25" "correction_fl_name’: /datalvisitor/ev314/id16a/iycopodiumPine/tycopodiumPine_Pine_40nm_ 4 fcorrect tx’ “disp2": 25°) "latancy.tima': ‘05" “lcat_matader”
1d160i/metadata/experiment’,"no_ignore_mi_errors':0,"scan_nama': ycopodiumPine_Pine_40nm 4 °,"saf_shut': o, "ced flp_horz': 0, "shifted Images_a end' 0", scintilator" "GGG_Eu_23um,"optics_objective™ 20, 'mono_tuno_on_rof":"0')

“focus.scan_range": 20", "beam_check thres': 20’

afetime". 0.5 "shift turns”:" 1 "rot mot’

tio

us s modifable”:"0"
rot_accel_disp" "1 "localtmp_ die"."Amp
_fov_factor": 0" "halaca "0’

sitor/ev314/id163/lycopodiumPing’ fs_macro’ ftomo,d

i fastshutter’,"secured: 0

g

nple_distance’:

Tomo.0 3807

oMo it 181609

TOMO phesize 008283

TOMOproN 150

ToMO retN 2

ToMO,efon

TOMO_5:0

TOMO,vacuumame Sample_chamber Dataset List @)

TOMO_yacumValve 110008

TOMOyStep -029999999999999999

TOMO, st 00 Q Date sample Dataset Deiniton Files Processed | Download
a 0% eopodiamPine IcopediumPin.Pine_40nm 4 w7 15268

Restore

Pychography )

Name Value
PTYCHO Axis1_name oy
PTYCHO A1, range 1800

ID16A - experiment dataset T

PTYCHO beamSize:

parameters

PTYCHO,darkN 2000

PTYCHO focusToDetectorDistance 12080

PTYCHO parameters (central point™ "1, distance_method":“Eucidean’ ‘point_count’:"17, ccdname’: frelonZ’ 1208, "expo.time":"0.3 " 79.71959768211921" readout time": 076175 ot "nulf:"spy’ "saved pos™:"0.25')."mot2":{'nul”
7 "caved pos”:"0"), 'NFP.ds": i 16n/NFP/1" "darkN": 20" "dead time": 0, "refN":"10°“mthod: "PSEUDO_RANDOM® “pathLen\Vertical":"4.91979635761589" "accumlation 0"}

PTYCHO_propagation nearfeld

PTYCHO.refN 1000

PTYCHO stepSize 0s0

20 - [showingrows 1to 120f 12

W Matanisitor/ev314/id16a/ycopodiumPine/ycopodiumPine_Pine_40nm.4. £ Restore
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O Date
O ©13387
Summary File

LADAF-2020-27_heart

The Human Organ Atlas

Dol

Abstract

Title

Users

Vertical column in local tomography
at 2.22um pixe size performed by
HiP-CT on the beamline BMOS5 of
the heart from the body donor
LADAF-2020-27 using half-
acquisition protocol.

Zoom at 2.22um in the left
ventricule muscle of the heart from
the body donor LADAF-2020-27

Paul Tafforeau, Claire Walsh, Willi
L. Wagner, Daniyal J. Jafree,
Alexandre Bellier, Christopher
Werlein, Mark P. Kiihnel, Elodie
Boller, Simon Walker-Samuel, Jan
Lukas Robertus, David A. Long,
Joseph Jacob, Sebastian Marussi,
Emmeline Brown, Natalie Holroyd,
Danny D. Jonigk, Maximilian
Ackermann, Peter D. Lee

Patient

definition
Identifier
Age (yea

Sex

Organ
Institute

Info

Sample
Sample

Info

Preparation

Dataset

2.22um_L-vent-muscle

MRtomo
LADAF-2020-27

94

female

heart

Laboratoire d’Anatomie des Alpes Francaises

right sylvian and right cerebellar stroke, cognitive
disorders of vascular origin, depressive syndrome,
atrial fibrillation and hypertensive heart disease,
micro-crystalline arthritis (gout), right lung
pneumopathy (3 before death), cataract of the left eye,
squamous cell carcinoma of the skin (left temporal
region)

LADAF-2020-27 heart

complete heart from the body donor program of the
ire d’Anatomie des Alpes Fr ise (LADAF)

formalin fixed, progressive transfer to ethanol 70%.
it each transfer
bath, mounted with agar crushed gel at 70% ethanol

Scan Parameters
Instrument BMOS EBS dipole wiggler 0.85T
SR Current (mA) 200

Exposure Time ~ 0.12

Pixel Size (um) 2.2
Mode (None)  continuous

ScanRadix 2.22um_LADAF-2020.27_heart_LVmus
Step (xyz2) e

Stages (xy.z) 118
Projections 6000

darkn (None] 400

Acc. Frames - |
Count

Detector 970
Distance (mm)

Energy(ave) 84
V)

ScanGeometry  half-acquisition
Scan Range 360

Pixel (xy) 2048,2048

Magnification 3
Scintillator LuAG:Ce 100 um + lead glass meniscus

Sur. Dose Rate 122
(Gy/s]

Dose Rate (Gy/s)  35.9
VOl Integ. Dose 13

Scan time (min) 12

Series time (] 16

Definition Files Size Processed  Download
MRtomo 8 38.8GB s

Sensor

Name SCMOS PCO edge 4.2 CLHS

Mode rolling shutter

Size (um) 65

Optics Type Hasselblad tandem optic 100mm/300mm

Processing

refapproach reference jar with 70% ethanol,

single reference per scan type

Volume X 3775

Volume Y 3775

Volume Z 12891

32to16bitsmin -0.07

32to16bitsmax 0.08

ip2comprratio 10

filters Mo 0.25mm SiO2 bars 3*4mm
diameter

technique Hierachical Phase-Contrast
Tomography

experimentType tomography

Human Organ Atlas
(processed) dataset

arameters
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- Dataset parameters

Link between raw and processed datasets:

Processing / Workflow Add metadata input datasetswith the (list of) path(s) of raw data

Ingester Match path and raw dataset ids (input datasetIds)
Add metadata on raw datasets (OUtput_datasetIds output_datasets)

Allows us to display processed data in the data portal:

Frames Guinier BIFT Porod
Sample Changer Run Avg/Total Time Rg Points 10 Rg Kratky Density
05:15:37 |gbuffer_after_ #18 27/10 10
= "
00 ol
00 |
v Integrate . _?\
™
05:14:08 s sample._ #17  56/10 105 36:02nm 2530 B316:213NA 37:00) 164:00NA 20582 o e
dc A N\ £\
200 A / \\_‘
140 \ M W\
Subtract e ¢ \“\-
W /data/visitor/mx2484/bm29/20230421
Page 8 BM29 display raw/processed data T Eopaansyenensn | B



Dataset parameters

Processing and workflow information

ibentry" groupName="S
ESRF_description="T NAPItype="} HAR">${saxs definition}
e iption="" NAPIt X C
ESRF_description= NAPIty
final” ESRF description="" NAPItype:
" ESRF_description="HPLC column tyf

" ESRF_description NAPItype="N

NAPItype="NX

${SAXS transmission} i
'>${SAXS storage temperature}
${SAXS exposure temperature}
x gilent BioSEC NAPIt N
${SAXS flow rate}
${SAXS hplc port}

${SAXS column_type}

ESRF description:
ESRF_description="Gui
1" ESRF_description:

e" NAPItyp:

NAPItype:

${SAXS sample type}

${SAXS run_number}

r HP NAPItype= AR
${SAXS guinier rg}
CHAR">${SAXS guinier points}

${SAXS experiment type}

ESRF_description="Gui )
ESRF_description="Calcul i s of g It
1" ESRF_description ${SAXS total}
al" ESRF description ${SAXS d max}
record="fi ESRF_description="" X R">${SAXS porod volume}
t record= al" ESRF_description="" NAPIt ${SAXS porod MM volume estimation}
ESRF_descriptio NAPItype ${SAXS frames averaged}

ﬁAPItype: A ${SAXS guinier i0}

o1 NAPItype="NX CHAR

${SAXS rg}

record:

1 #18  27/10 10 —
dc -
200 ;

00

#17  56/10  10s 36202nm 25-30 8316:213NA 37:00 164:00NA 20582 S P
dc
200 \ 1\

140 i
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- ICAT Experiment parameters representation

Experiment Parameters in ICAT

- Store all metadata at the dataset level (including processing job): is it
the right way?

- Do we need to have relations between parameters?

- Units: what is the best way to handle them?

- Search by parameters: performance?
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- Samples at the ESRF

Current situation

USER PORTAL \1

- Declare sampleSheet
- Safety validation J synchronization

SAMPLE TRACKING
- InICAT and in ISPyB
- Possibly links with SampleSheet

DATAACQUISITION \1

7 ICAT

- Dataset, Sample J push

Page 11

7 ICAT

Sample information are
stored into sampleParameter
UP identifier, description,
acronym, safety

+ Add an item

Name Type Sample Description

laser Tool at 400nm

samplel Samplesheet Samplesheet E

10 ~

BNA

SampleSheet }

BNA-TL4RIXS23-001

BNATL4RIXS23-003
Samples (data
BNATLARIXS23-003b acqu isition )

BNAP-TL4RIXS23-004

The European Synchrotron



- Samples at the ESRF

Issues
- How to deal with a large number of samples?

Content

Name"

Samplel_Ol]
Sample Sheet
Select sample...
Description (from sample) |::> CSV upload, Onllne
spreadsheet

Comments

Manual input of the sample,
one by one

The European Synchrotron
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- Samples at the ESRF

Issues

- Link with data acquisition sample

( DATAACQUISITION
n

eed to retrieve sample
ICAT Cnformation from ICAT (list

of a pre-declared samples)

CSV upload, online :> Add information about
spreadsheet experiment plan,
processing plan
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- ICAT Sample representation

Sample in ICAT

- How to represent sampleSheet vs sample?
- SampleType is not used:
- Sample has 1 sampleType (does not fit with sampleSheet)
- SampleType.molecularFormula is mandatory (#239)
- Need to store experiment plan, processing plan (different from one
beamline/technique to another)
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