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A= SLS MX beamlines

* 10 beamline partners & > 20 PXI (X06SA)  PXII (X10SA)  PXIIl (X06DA)
regular industry customers

Wavelength

e 6000 PDBs range [A] 0.7-22 0.62 - 2.07 0.71-2.07
Source e in-vacuum - ding magnet
undulator undulator 9 mag
Spectral range 5.7-17.5 6.0 - 20.0 6.0-17.5
Fluxat 12.4 keV | IETIE > 2x 1012 5 x 1011
[ph/s]
Focused spot 5x5@2x1)->
size h x v [pm?] 100 x 100 /316 80 x45
PILATUS 6M ->
Detector EIGER 16M CIGER 16M PILATUS 2M-F
Frame rates [Hz] 133 25 60
750 (4M ROI)
Goniometer single-axis single-axis multi-axis PRIGo
Robot & TELL CATS CATS
pucks Unipucks Spinepucks Spinepucks
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== MX in-house software development

LI h o ]

11

St
——— — ———— e —

robust, intuitive &
user-friendly

allows exploitation of
latest instrumentation

utilises latest

technology

@ python”  @mongo -@
provides expandable REST API
and sustainable (( §
solution supported by glava ACTIVEMQ m polymer
a small software team
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w(=j» Overall infrastructure

Database -«

Af— ——
DA+ GUI
+

CY+GUI =

DA+ server o

"%

L
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= DAQ from users’ perspective 2018

CY+
GUI

Tracker
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== DA+ GUI SR

Welcome to DA+

fxporiment Modes
o SamEE fhenany Maaene
. " - I .an - -

o P Unir oy

S<reening
A Data Collection
Choose Experment Mode
LA Y e Dawe

FACES Myt 3¢ S aialie Wt 1he PYap) porwireeles
User Gude

L T

Wt San s Lwah Nawrgs adlen Oy CAT AN A Caantie Departmat fppes L Thargs Bereer s fe fras O s
E————
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oT= DA+ GUI B!
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o= DA+ GUI B!
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= DA+ GUI grid scan

* Easily requested by user in the intuitive DA+ GUI

 Hardware (goniometer & detector) and software control
allow for fast grid scanning

 Eiger X 16M 4ROl at 50Hz

e PXI computer cluster with 16 nodes (576 cores) allow for
immediate delivery of analysis (labelit.distl or Cheetah)

« 288 workers (16 x 18)

e Eiger X 16M 4ROl at 100Hz grid with 10.584 images

L |

Woijdyla et al, J. Appl. Cryst., 2016
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=== Eiger X 16M fileWriter

user inspection

DA+ GUI

&— —» (cstapi

—P  EPICS
— TTL
---------- P via broker
> fil@Wrriter curl

Wojdyla et al, J. Synchrotron Rad., 2018

10 Gbps
File server
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1= Eiger X 16M stream

online analysis

DA+ GUI

40 Gbps push

queue 1
10 Gbps &— —> g api
T> File server \ EPICS
queue 2000 : TTL
---------- P via broker
— Stream ZMQ

Wojdyla et al, J. Synchrotron Rad., 2018
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=T SSX data collection & analysis

e Load sample onto goniometer 9 . DA+ GUI

1

* Locate well-diffracting crystals

J"Jr

* Collect datasets (so-called minisets)

CY+ GUI

e Process each miniset

« Merge minisets

MXCuBE/ISPyB meeting, 2019
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T Grid scan & CY+ 1n sync ke
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Grid scan & CY+ in sync

Saprer woowm .

DA+ GUI
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HT» Grid scan & CY+ in sync (il
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HT» Grid scan & CY+ in sync ik
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H» Grid scan & CY+ 1n sync (ke
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== Automatic data merging “

----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------

DA+ server

----------------------------------------------------------------------------------------------------------------

JobManager

A o Jo Jo JobWorker [
o |

.
---------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

' ' MergeManager

virtual machine

beamline user console

.
----------------------------------------------------------

Me MergeWorker
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= Automatic data merging “

* projects identified based on the Merge_ID (defined by user in the CY+ GUI)
 adm module_1 counts all minisets collected for a given Merge_ID

* at predefined hardcoded intervals (10, 20, ..., 100, 120, ..., 200, 250, ..., 800) module_1 sends a
merging request to module_2

* module_2 performs merging using SSX scaling and merging (sxdm) package (written by Shibom
Basu) and sends results to the database
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== The sxdm package “

Smwwgum
using CY+ GUI
| 2 Balech
ndaxing consslency )
Yeos
Referance chosce snd
rankung of crystaly
Chack ¥ sullening from
/ peaferod orentason
Check ansovopy
lmwmm\ga‘h‘,c'
Sctect .
pCC Selection scaling
e ——{ S
no. of detasats
» 200 < 200

.

Coll-Gedoction scaling I Call Selection :anngl
with histogram with dendrogram

Basu et al, J. Synchrotron Rad., 2019
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=(Z7» Database & tracker Tracker
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T

Database & tracker

Tracker
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(== Wir schaffen Wissen - heute fur morgen

Summary

« extensive hardware and software developments in the SLS MX Group
make SSX easily accessible to users

* in-house DAQ software supports standard and advanced data
acquisition protocols

« grid scan and CY+ GUI allow fast location of well-diffracting
microcrystals and automate collection of multiple small wedges of data +

« on-the-fly automatic data processing and merging provide instant
feedback

0 ARG, 0
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=(=» Wir schaffen Wissen - heute fir morgen
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(== Wir schaffen Wissen - heute fur morgen

Thank you
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