V]
—
NS

SESAME

Mustafa Ali Alzubi Anas Mohammad
Team Leader Experimental Data Engineer
mostafa.zoubi@sesame.org.jo anas.mohammad@sesame.org.jo



* Team role was activated late 2020 / beginning 2021. Before activation, experimental data collection were handled
by beamline scientists, control and computing engineers.

Smooth and reliable collection of Ensuring that the experimental
experimental data and metadata. | data is not randomly generated.

Tasks &
Responsibilities

Storing experiment data and
metadata in stander well-defined
file formats

Providing essential pre/post
processing tools
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Data Collection and Analysis team is:

- responsible for providing the essential
pre-processing and post-processing
tools that are needed to make the data
ready for users and scientists to start
their own analysis.

sred . EPICS
bocs LI

SED | XAFS/XRF Scanning Tool

Experiment setup parameters

Number of intervals 4 Intervals

Number of samples 1 Samples
Number of scans 5

Detectors Choose

Exp. file name test]

Settling time 1.0 sec

Experiment metadata:

Sample
K ~ | edge of element: - at energy: - eV
Stoichiometry: Mn

Sample preparation: |foil

Mirror coating: Monochromator:

VCM: |Si ~|VFM: |Si ~ Crystal: [EEENEES
Comments:

User comment its: INONE

Exp. comment its: [NONE

< Back N

Ul scanning tool
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The data policy is a deliverable of
the H2020 BEATS project. It is
harmonised based on the ESRF
and PaNData data policy
frameworks.

The intention behind the policy is to
apply it on all experimental data.

We have started implementing the
data policy .... not easy job but we
are progressing...

/' Ownership

* Access

* Storage

* Management

e Short term storage 6m
¢ 3 years embargo period

e Long term storage up to
10 years

-

Control &
constitute

Data

availability

\\L‘ SESAME Experimental Data IVianagement Policy vs standardization
-\,

Findable,
Accessible, Interoperable,
and Reusable

~

¢ Data stored in well
defined file format

e Key unique identifier
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Machine Beamline optics Beamline exp. station
DCM

SESAME Experimental
Data Manager (SEDM)

Users database
SESAME User Portal (SUP)

Insertion device PGM Detectors
Shutter Multi axis sample stage t
Shutter |
Send proposals proposal metadata
info to DAQ collection
Experiment
control Beamline control station
‘ (a) Pulls all proposals metadata
<_
Control EPICS 10Cs (b) Apply naming convention scheme
(c) Create folder structure

(d) Sets read/write permissions

DAQ system

(a) Experiment file creation Data visualization

— Authentication —»
(b) raw data & metadata

validation
SEDWriter
EEEEEEEEEEEEEEEEEENENEEEEEEEEEEER Main experimental
storage (GPFS) T
I 0.51 PB, 5 GB/s

Authenticated users accessing

data transfer their experimental data

(ZMQ streaming) <«—— Archiving D External / internal user access service
Xray : Machine
— Data flow / connection Long term storage D Beamline

«««x.  Data flow / connection for specific applications

D Servers / clusters
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BEAMLINE

CLHS -UDP streaming

DAC 25Gbps | per-to-per

DATA CENTRE

it

.

§

e

i
B

38
J

—
PCO edge 5.5 "
PCO DAQ Se Writs
Air-Bearing Stage HW: Q Server H\:\ll:er
ol > - Xeon Silver 4208 2.1GHz - Xeon Silver 4210 2.2CGHz
(Y] - 64 GB RAM - 128GB RAM DDR4
= AT = : - microEnable 5 marathon AF2-Frame grabber - Mellanox ConnectX-6 HDR100/100GbE
i' m°g3:‘:ﬁwl!“ - 2x25Gbps, 2x1Gbps Network Cards QSFPS6 2-port
2. LAB Motion controller oryx flir 10g 71s7m SW: - 25GbE SFP28 1-Port PCle
- Win 2012 srv Sw:
- ADPcoWin - Linux CentOS 7.4
- ADZMQ - EPICS
- BEATS Writer
- Python 3.9
J - GPFS Client
° &
DAQ Consolé (TomoScan) FLRDAQS
erver
HW: 0.5 PTG';FGSB/S wir GPFS Mounting
- Xeon Silver 4208 2.1GHz g &
1Gbps Switch - 64 GB RAM
P - 2x10Gbps, 2x1Gbps Network Cards >
o S D N——
T - Rocky Linux 8.6
i - ADAravis
— - ADZMQ
Data Analysis WS
= w 7
10Gbps SW O .
FDT i 100Gbps Switch
A — EPICS BEATS I0Cs S
Data dispenser
%
uplink
-
uplink [

2 Core Switches A&B

110+

4 nodes CPU/GPU Cluster:
- 8 Intel Xeon Gold 5220R 24C

- 1.3 TB DDR4 RAM
- 2 Nvidia A100 40GB GPUS

/ Tape library

The pipline is not a copy of
any partner’s setup, instead
it is a result of discussing
and validating with project
partniers mainly ESRF, PSI
and Cyl as well as other
facilities (APS and Max IV)

Implemeinting the pipline
started in mid 2021 on a
dedecated testing bench
prepared by Gianluca,
control, motion and DCA
groups.
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areaDetector Driver

reaDetector
Driver

Camera Frame

ez ||
i)
V4 $
=3
[- Add metadataJ e
E
2]
Metadata !! £ gg
w

ZMQ publisher

R |"Block Diagram

/’

Receiving &

230 Socke J':b{ decoding (P1)

Front

i FIFO Queue
& v
‘ Dequeuing (P2) t ------------
6 1D

Writer (BEATSH5Writer)

{}20

Write 2D data & }

. metadata in DXfile
L (P2)

Extract & reshaping[ _____~ | ©
1D data (P2) L,_J
4 v

L]
ontrol process (P0) ---....-_:J

All P2 blocks represent one
process that is for the

processing part.

0.5PB/5GB
sequential RW
performance

File system
mounting

7

\_
e

ZMQ subscriber

Data analysis
cluster / workstation

Last destination (GPFS)
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o

std::vector<std: :unique ptr<std::pair
<std::string, std::vector<size t>>>>;

..... :D Receiving& |
decoding(P1) |

\
J

‘\

:

'

Rear
(queuing

std::vector<size t>

Metadata
£

e stores camera frames, which are constructed in two
dimensions

std::unique_ptr

2 £ e manage dynamically allocated buffer elements by
Dequeuing (P2) }---“" ; enforcing exclusive ownership and enabling safe transfer

of frames between receiving and processing threads

Writing (hyperslab): index (1), =
HDF5 _h height (H), width(W) f

o |
: L ;  bundle both the camera frame and its metadata into a

| H : single entity data structure

TR I, ¢

:%\’ —w— |

|
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X samples@ k
sample #1 sample #21
" . .. " . . sample #2 sample #22 | [ |
Al-based Robotic Arm Vision System" project aims to s O
Sample #4 sample #24 || ||
. . .
integrate a camera-based object detection system powered S e
sample #7 sample #27
by AI . sample #8 sample #28 | |||
sample #9 sample #29 | [ 1|
sample #10 sample #30 1 / /*
Sample #11 sample?.“\- .
’
Preparing dataset at =
Sample #13 sample #:
different states & Sample #14 | [v] [sample1a Sample #34 | [
. . sample #15 sample #35
dynamic environment smpess B (R R -
sample #17 sample #37 | [ || _7 y
sample #18 sample #38 || || : '
sample #19 sample #39 | (1| \
Sample #20 | Sample #40 | t )
Picking Order Serial
® Serial Picking y |
: © Random Picking [1,10,5,1,2.2,3,6 (spaces not allowed, only commas) -
Al model and tuning —
Notes! .
1. The DAQ System will accept only the checked positions based on the N samples.
2. Special charaters not allowed in sample name.
~—
-

Deploy & integration . .
and testing « Enhance Sample lIdentification

* Integrate with Existing Systems
 Boost Operational Safety
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SFP2 SFP3 ~ = & ntum
3 ‘?){énqt‘v,?cro-s

PandABox

__validate if motors can run
with this speed (eV/s)

Energy Start (KeV): 7 6
Energy End (KeV): 9 Set Speed
Speed (eV/s): 0.2
Exp. time: t

| encoders

- ~ 1

Exp. Time & read only starting point
Energy Start 2 in orderlto trigger clock

3
Frame Time r‘u[_{ilmuml— ----- > PandABox

encoder raw value for starting point=——>

|
Clock
2 8

I

Run both both systems independently
(moving motors & trigger detectors)
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DataCite

FIND, ACCESS, AND REUSE DATA

Start £ wm—f

DLOWS

i As part of SESAME’s commitment to
(=) improving data accessibility, traceability,

fv
- _@ N mmwm —'"—’@ and recognition for scientific
SEOMS Service Server contributions, we have successfully
No

implemented a DOI (Digital Object
|dentifier) minting service.

o

sed sosame org jo

NP GBI SED DOI)E | SO Server

generate 1D info to create
schema for DC DOIs

This project enables SESAME users to

sohenape 0k | ‘w © assign DOls to their datasets directly
L \ through the SESAME Data Portal (SED)

el ' and make those datasets publicly
@k, _ discoverable via a dedicated landing page
N
R = system.

DataCite DC Repository
10.83335/SESAME-DOC-XX DataCite SED Repository
1083269 SESAME-SED-XOOCCXXXX
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Al-Based Collision Avoidance System for Motion Stages in Synchrotron Beamlines

Synchrotron beamlines often utilize multiple high-precision motion stages (e.g., sample stages, detector arms, slit systems)
operating in close proximity. Coordinated movement of these stages is essential to avoid mechanical collisions that could
cause equipment damage. Traditional solutions rely on predefined motion constraints or hard-coded interlocks, which can
be inflexible and limited in dynamic, complex configurations.

An _ offers an adaptive and intelligent approach to predict and prevent collisions in

real-time.
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Thanks

Mustafa Alzubi Anas Mohammad
mostafa.zoubi@sesame.org.jo anas.mohammad@sesame.org.jo



