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Data orientation Thomas Kluyver

Before the experiment
Submit the beamtime confirmation form
Choose an Experiment data contact from your team

Meet with the Local contact from the instrument group & Local data contact from the
data group

Discuss what data you will capture & how to process it

This is only the parts about datal

Contact the user office for queries about anything else: useroffice@xfel.eu

https: / /www.xfel.eu /users/quick_ links/index_eng.html
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Data orientation Thomas Kluyver

Karabo

European XFEL - Karabo GUI 2.21.0 - Topic: FXE - User: kluyvert X
File Links View Tools Help FXE_OGT1_PSLIT/MOTOR/BLADE1_IN_OUT|simpleMotorScene x
Bo e X se el
System Topology  Device Topology | Projects | FXE_OGT]__PSL|T,MOT0 R, BLADE1_IN_OUT | | ON | |
| T
| B [
IS  R R Low Limit High Limit off |r'
Actual Position 26.629499 mm
Fl'nd:| | Filter || ClearFilter HW - sw SW HW [
Encoder Position 26.629499
| No Status Filtering - | O O III 51 O O m .
eset Axis
Service Manager §
Host - Server - Class - Device = .
Max. Veloci
u » FXE_OGT1_IPM/MOTOR/AUXL - ty 0.75757576
- Target Position 26,6306  mm| 26.63060 mm ove o
a FXE_OGT1_IPM/MOTOR/TARGET _I... g r: Advanced Mode
u » FXE_OGT1_LAS/MOTOR/MIRROR_Y Velocity 0.3 0.30000 Stop
a » FXE_OGT1_MOV/MOTORM_1
[w] » FXE_OGT1_MOV/MOTOR/X_2 T
a » FXE_OGT1_MOV/MOTOR/Y_1 [C1] step size 2.5mm
a » FXE_OGT1_MOV/MOTOR/Y_2
- - - Target Velocit: 03
u » FXE_OGT1 _MOV/MOTOR/Y_3 D £ ¥
[ Target posion 26.630600009950754.
[w] » FXE_OGT1_PSLIT/MOTOR/BLADEZ ... ] Enable Veloc g t
(] » FXE_OGT1_PSLIT/MOTOR/BLADES_... Enable Velocity Update fass
u » FXE_QOGT1_PSLIT/MOTOR/BLADE4 ... [T3] artnal Valncits -0 NNR1TARTNAR1ATRTIT
a » FXE_OGTL_SA/MOTOR/AUXL i
u » FXE_OGT1_SA/MOTOR/AUX2 @ shutdown instance X
[w] » FXE_OGT1_SA/MOTOR/BASE_X
™ " FVC_ARTI caATAREDuCT TUETs 1 L4

2025-01-13 15:27:50 - INFO - The device FXE_OGT3_XGMD/DOOCS/MAIN does not specify a scene namel
2025-01-13 15:27:52 - INFQ - The device FXE_OGT3_XGMD/DOOCS/MAIN does not specify a scene namel
2025-01-13 15:28:02 - INFO - Executing slot requestScene of instance FXE_XTD9_MONO-1/MOTOR/TX

2025-01-13 15:28:22 - INFO - Executing slot requestScene of instance FXE_OGT1_PSLIT/MOTOR/BLADE1_IN_OUT =1 | %

fxe-rr-sys-con-guil:44444 (FXE)
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Karabo
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myMdC

Thomas Kluyver

& myMdC | Proposalno. 900 % | +

Proposal no. 900466

« = C O 8 528 https://in.xfel.eu/metadata/proposals/1137#propc =a %9

%4

& Q search 9+ mn #o

Stalus: 2025-01-14 18:24:30 CET caliorations: €2ED | Team: @l | Size: EREEMMMIREERIIAI) | Files: GRLAR | Dark caiiorations: €2)

General Public Information Runs

Proposal Runs

i= Back m Beamtime status ~

Logbook Team Repositories Calibration Constants

Remote Devices Publication History

Run Number

(alias) Run type

0338 Calibration - Dark HG
0337 Calibration - Dark HG
0336 Calibration - Dark HG

O Automatically assess new runs (after being closed by DAQ) as:

© Automatically start run processing after migration: (Note: Calibration service will not calibrate runs with run types assessed as "Darks” or "Test experiments” types)

Sample Name Techniques Start date

Vycor 2024-12-04 16:48:11
+0100

Vycor 2024-12-04 16:46:02
+0100

Vycor 2024-12-03 09:53:28

https://in.xfel.eu/metadata/
I BN ' European XFEL

Run

status

Closed

Closed

Closed

@3 globus

clof )

Data Run

Assessment Calibration Comment Edit
| | (n] ® G

| | o ®: G

n 29 5 »

HIDE =
Operational
Logbooks

Data Source Groups

Techniques

Home

Statistics

Developers
Information

Legals & About
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myLog

e 1 wr s

FXE_5435
FXE_5687
& FXE_5725
FXE_G736
& FXE_G875
& FXE_6936
& FXE_T296

& FXE_900441_christopherMilne

Shift Log
Liquid jet
Controls
Bugs
junk
HELIOS
mono

Laser

more topics

& FXE_200491_ChristopherMilne

T AR AAASAT i

oL

https:/ /mylog.connect.xfel.eu/
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LA
& FXE_900441_ChristopherMilne > Liquid jet -
I | o
w774 The sample and nano pumps both can work well with 50um nozzle(water) for more than 6 hours continuesly. - (
The UV-vis and solvent pumps can run but much slower than they should be. =y
The UV-vis pump on the top floor can run well with correct flowrate.
Move the pump cart back to hutch. el
el
£ FXE_900441_ChristopherMilne > Shift Log NOV 14,2024 <
v =]
L. 21:22
317 I o
»¢ 4 Beam alignment session at 20 keV for RnD project on automated beam alignment tools. ot
Currently 20 keV, 470 uJ/pulse, 128 pulses/train at 1.1 MHz
- (
men Setting up DAQ, SA1 PBM, p900454, include all relevant data source groups, see below 227 o
2024-11-14-222624_859324872_exflqr51474.png @l
.=_'_ —— - O -
o e
] e = B
= : -
- |
wren Sawe SPR alionment in clat | 7718 -

See poster session
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Online analysis options

Analysis devices Custom code with

in Karabo EXtra-foam Metro Karabo bridge

Q WETP .

Graphical interface Programmatic interface
Simple to use Flexible

I B | European XFEL



Data orientation

Analysis in Karabo:

XasProcessor

Thomas Kluyver

XasProcessor Last update: 105516 ACQUIRING Reset Calibration Last update: MaN | Start Calibration
12 360
1400 [
z > -200
18 A |
I -420 .
1200 & ~ 1 | |
L6 420 |
La & 5 f | |
1000 I
12 -480 |
1 =500
800 f f
2 08 520 ‘l | | i
f
580 | |
06 o | \ Peakregion
04 560 4 [
a2 400 6740 6760 GE] €800 6420 6840 €860 6350
o
0.2 configuration View Last Calibration Peak integration
: 200
04 Current number of trains Humber of peaks
e ] Maxnumber of traing |100 Peak pasitions. G766,6862,6958,7054,
929 %30 331 932 933 534 Negative peaks. v Peak period %
Bis Peak widths 49 r
Peak baseline 174 ’
40
g SCS_UTC2_FADC/ADC/L:channel_9.output.datarawData I W,XTI]IILMDNWMD{[PHO“}'[EHERO\‘MHIIEMI'Y |
8 0
i 200 R . X3
) 530 5a1 a2 a3 a3 o, = @,
92
w0 $ +
Ineident source (1a) Transmitted seurce (1t) L 91
g e 4
Sourcetype | XGM - Sourcetype | FADC2.9 - 600 _$_ o 9
Threshold 00 - Threshold 0,0 7 | il
@ 10:50 10:51 10:52 .
800 z
{ S(‘S_HLL'_NG.HMW | | SCS_UTC2_FADC/ADC/ 2024-01-19 10:48:53 2024-01-19 10:52:27
DOOCS output data intensitySa3TD Lichannel_3.output data rawData 0 20000 40000 60000 80000 . OneWeek || OneDay || OneHasr | Ten Minutes) [ Uptime
Sean souree (x-axis) Parsmeters [10:45:06: Started cakculating XAS spectra
[10:43:09]: (Calibration] Starting the calibration. Max number of rains: 100
10:49:18]: Started calculating ¥AS spectra
- iy L
TS| sy, orescance [10:43:19]: [Calibration] Starting the calibration. Max number of trains: 100
Binspacing 0075 Pulse slice [10:49:26]: Started calculting XAs spactra _
[10:4:27]: [Calibration] Starting the calibration. Max number of trains: 100
[10:43:37]: Started calculating XAS spectra
SA3_XTD10_MONO/MDL
PHOTON_ENERGY actualEnergy %
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EXtra-metro

Hostname: Port:
Get data from:
| Stop | Reset

Auto level

Open context
Save context
Reload context

Data paths
b internal
~ karabo
SQS_ILH_LAS/CAM/BS_CAM_TT_OU1:daqOutput(data.ir
boview
foam

[ »

INFO - Reloaded <

INFO - Reloaded

INFO - Processing stopped

INFO - Disconnected with tcp://127.0.0.1:45454
INFO - Processing started

INFO - Connected to tcp://127.0.0.1:45454
INFO - Reloaded

INFO - Processing stopped

INFO - Disconnected with tcp://127.0.0.1:45454

INFO - Processing started
INFO - Cannartad ta tens /1127 000 1-45454

Thomas Kluyver

EXtra-foam 1.1.0dev | suite - Correlator
Context +
1 from scipy.ndimage import gaussian filter
2
3 @View.Image
4 def smoothed_roi(camera: “karabo#sQS ILH LAS/CAM/BS CAM TT OUL:daqOutputldata.image.pixels]"):

o w

European XFEL

roli = camera[350:750, 1000:1500]
return gaussian filter(roi, sigma=5)

- Tab 1

view#smoothed_roi

3000

2000

1000

11



Data orientation Thomas Kluyver

EXtra-metro

default#-view#TSO\ jet_fit[image] - EXtra-metro (on max-exfld63desyde) - O x |default#-view#POINTING\Relax_pointing_! - 0 X |defaul ITING\XFEL |

TING\Relax

al
Iast_frame
mask
raw

- TS
bg_subtracted 437k 32

(=] foreground 437k 32
jet_absorption 437k 32

EE Jetf 437k 32
. jetpresent 437k 32
437k 32

3 ¥ position_history 282 19
raw 437k 32

[ V| weighted_pixel_pos 437k 32

! Handle subscriptions automatically.

Type help for assi

[l > 2ttempt to get argmin
LR AT LR LR o ¢ terpt to get argnin of a

Loaded 0AP_mask_run56.npy
Loaded TRANS_SCREEN_mask_r

0173/1201 >:

https: / /rtd.xfel.eu/docs/metropc/en/latest/
I European XFEL
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Karabo bridge

from karabo bridge import Client
bridge = Client("tcp://153.0.55.21:12345")

data, metadata = bridge.next()

# Source Property
image = data['FXE XAD JF500K/DET/JNGFRO3:daqOutput']['data.adc"']

https: / /rtd.xfel.eu/docs/data-analysis-user-documentation /en /latest /online /#streaming-from-

karabo-bridge

I European XFEL
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Thomas Kluyver 14

DAMNIT

Run table Context file
GM intensity [u XGM overview Total trans.

59 215.8341 - 0.0601

Dataset
(1025.88MB)

Dataset
(1025.53MB)

Det. module XPCS Dataset Mean TTCF 2an TTCF weigt  XPCS ROl  Inter-train TTCF ROI waterfall

amore-proto

Mean TTCF (run 61)

o
120

25
118

50
116

75
114

100
112

125
110

150
sig lo8
1.06

o] 25 50 75 100 125 150 175

Display hover annotations

Dynamic aspect ratio

https: / /damnit.readthedocs.io/
I BN ' European XFEL

Data And Metadata iNspection Interactive Thing

Q

ROl intensity per-train ROl intensity per-pulse RO intensil*

ﬂ m - ! 499.2672 499.2671
ﬂ m - - 340.9961 340.9961
da B B N o
ﬂ i - . Inter-train TTCF (run 61)
! 9 118
4 & EH B
a B B = e
{4
A F B =
H B B =
112
1500
110
2000
lo08
2500
HE E B B
B B B B e
— _ . L] 0 500 1000 1500 2000 2500 3000
e Display hover annotations
Muinnmic acnnr +tin
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After the experiment

Before During After

European

XFEL
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The offline cluster: Maxwell
Saved data is migrated within minutes to the Maxwell cluster.
You can log into this in a few ways:

Remote desktop (FastX) for graphical applications
https: //max-exfl-display.desy.de:3389 /

JupyterHub for Python code in notebooks
https://max-jhub.desy.de/

SSH for command-line access
ssh myusername@max-exfl-display.desy.de

I European XFEL
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The proposal folder

$ module load exfel cmdxfel
¢ findxfel 6640
/gpfs/exfel/exp/FXE/202405/p006640

raw: saved runs

proc: corrected detector data

red: put reduced data here

usr: analysis code, results, plots, etc. (5 TB)

scratch: temporary intermediate results (will be cleaned up)

I European XFEL
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Offline analysis: EXtra toolkit

Python libraries to simplify working with EuXFEL data.

from extra.data import open run
from extra.components import Scan

run = open run(proposal=6060, run=123)
Scan(run.alias[ 'delay']).plot()

https: / /extra.readthedocs.io/

See talk High-level analysis building blocks
I European XFEL

Thomas Kluyver

3623.75
3623.50 -
3623.25
3623.00
3622.75
3622.50 -
3622.25 -

3622.00 -

T
44000

Scan over FXE_AUXT_LIC/DOOCS/PPODL.actualPosition with 41 steps

—0

40—

T
46000

T
48000

T
50000

Train

T
54000

T
56000
+1.4937e9


https://extra.readthedocs.io/

Data orientation Thomas Kluyver

Offline analysis: Python environments

We provide a Python environment with many libraries
preinstalled, created at the start of each cycle.

In Jupyter: select xfel (current) kernel
Command line: module load exfel exfel-python

To go back to old environments:

N xfel (202402) kernel
I module load exfel exfel-python/202402

I European XFEL

¢ O =’ U

JupyterLab

C 04 =

Run Kernel Git Tabs Settings Help

iew
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(ipvkernel)
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.......

........

xfel (202402)
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Offline analysis: pipelines

Serial crystallography: EXtra-Xwiz
Wraps CrystFEL

XPCS
SPI
XAS, XES

Variable coverage

See talk Automated analysis workflows & poster session
I European XFEL
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Using the cluster: Dedicated node on max-jhub

Maxwell Jupyter Job Options

© Maxwell partitions | node on JHUB partition

@ Python Version

©® Launch modus

© Number of Nodes

/ Shared node, 1 week session
node on JHUB partition _

node on ALLCPU partition = |
node on ALLGPU partition | Dedicated node
node on EXFEL partition <— — (EUXFEL staff) 8 hour sessions

node on UPEX partition\ _ May be pre-empted
— Dedicated node for higher priority jobs

© Constraints | ( use I’S)
Node and GPU availability
Partition # nodes | # avail # GPUs avail # P100 avail # V100 avail # A100 avail
jhub 4 4 0 0 0 0
allcpu 480 240 0 0 0 0
allgpu 166 8 8 1 7 0
exfel 354 114 0 0 0 0
I . European XFEL
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Using the cluster: Batch jobs with Slurm

Use Slurm to make full use of the processing power on the cluster.

E.g. to run a script:

sbatch -p upex -t 8:00:00 myscript.sh

To see your running & queued jobs:

squeue --me

s squeue --me
JOBID PARTITION NAME USER ST TIME
12498410 exfel wrap kluyvert PD 0:00

I European XFEL

NODES NODELIST(REASON)
1 (Priority)
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Embargoes, data retention & data reduction
New scientific data policy will apply for proposals submitted in 2025 & beyond.

Experimental data will be reduced for long term storage
50 - 500 TB: reduce to 50 TB

> 500 TB: reduce to 10%
Un-reduced data will be archived after 3 - 6 months
Data becomes open after embargo period of 3 years (or earlier on request)

EuXFEL will help with the processes of reducing & opening data

See talks Data management plans & Data reduction tools, and the poster session
I European XFEL
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Resources

Presentations from this meeting: https://indico.desy.de/event /47497 [overview

Last year's meeting (inc. tutorials): https://indico.desy.de/event /42904 /

Data analysis docs: https://rtd.xfel.eu/docs/data-analysis-user-documentation /en /latest /

DESY Maxwell docs: https://docs.desy.de/maxwell /

Contact Data Analysis: da@xfel.eu

I European XFEL
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