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The Scientific Computing Team
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Scientific Computing since June 2017

Support Science and Users
= Experiment Control

= Data Acquisition

= Data Processing

= Data Analysis

Our Team
= 1manager

= 17 members
= 1principal engineer
= 10 PhDs
= 47% gender split

Our Facility
= 18 beamlines

= 10 original

= 8 new BRIGHT beamlines
(3 already operating)

Beamline Groups

(

Imaging

Spectroscopy

Microscopy

Scattering

Crystallography

Diffraction

\

ANSTO’s
Australian Synchrotron

SXR
Soft X-ray spectroscopy

SAXS/WAXS
Small/Wide angle scattering

MEX1
Medium Energy X-ray Absorption Spectroscopy

MEX 2
Medium Energy X-ray Absorption Spectroscopy

XAS
X-ray absorplion spectroscopy

PD
Powder diffraction

ADS1
dvanced diffraction and scattering

ADS 2
Advanced diffraction and scattenng
mcT
Micro computed tomograpty
Nanoprobe l

IRM

High-resolution microscopy

Cross-functional teams
= Experiment Control
= Data Acquisition

= Processing

= GUI

Infra-red mr
THz/Far IR
Terahertz and far infrared

BioSAXS

Biological small angle X-ray scattering

MX1/mx2
Macromolecular Crystatlography

MEX 3
High-performance macromotecul

XFM
X-ray fluorescence microscopy

IMBL
Imaging and medical beamine

lar crystaliography



GUI Overview
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Controls Sci Comp
[ Eng GUIs ] [ Notebooks ] [ Dash ] [ Prefect Ul ] [ Web Ul ]
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I I [ Prefect ]
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[ Bluesky ]
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[ Ophyd ]
\/ v l l v
Epics ] l [ Vendor SDK/Drivers/APIs

Hardware




Engineering GUIs (Controls)

= Direct Access to Devices

= 11 relationship between GUI
element and device

= no additional layers, direct
access to EPICS

= Fully Tested
= values in fields can be trusted
= under change management

= Access Control via OS

= run natively on OPIs

Qt (QE Gui)
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y 25.82 deg C

25.25 deg C 26.24 deg C 26.06 deg C
Shutter c s
fisEcised amera Summary
EPS Summary
BIM
= PDS motors
VVVVVVV
Hutch A Hutch B Hutch temps 0:20860V/
= ! e
Screen 1 Pink Beam Stop Pd Screen 2.

| Gap t
Opened 3.000 mm Si 9.999997 keV 3.800 mm Rh Flat
izontalGap  Pitch Crystal tal Gap h
3.001 mm 4.610 mRad Si111(30) 4.000 mm 4,300 mRad
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0.950 mm 11.900 mm
11.930 mm

Beamline = Camera Summary Data Aqcuisition EPS Summary MEX1 DCM MEX1 Mimor 1 MEX1 Mirror 2 MEX1 Vacuum Main Endstation Microprobe Scientist Control Slits Summary
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SSA Slits
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O https://github.com/qgtepics
GitHub

B MEX1 Engineering GUI A - DOX
File Tools Options Launcher Hosts 10Cs Controllers Assemblies Motion Vacuum Temperature Flow Misc EPS Vision PSS Misc DAQ ArbitraryUls Help Windows
MEX1 Photon Delivery System Scheduled Mode: Stored Beam  EPS Status Permitted SR Cument 200.3 mA  FE Photon Shutter Not Closed Mono Shutter  Closed 2024.0917 16:08:49



https://github.com/qtepics

Web Interfaces (Sci Comp)

A XAS Beamline f\”

Sample Alignment @

|||||||

= Only needs a browser
= No OPI installs, centrally updated

= Works on many device types
= Remote access enabled

= Cyber-security friendly
= Securing websites is well understood

= User login easy to implement

= User Experience
= Users are very familiar with websites and their visual language

= Users know how to troubleshoot websites (refresh button, back button, etc.)




Jupyter and Dash

Jupyter Notebooks

= Jupyter notebook employed as a first level playground to
talk to Ophyd devices and run Bluesky plans

= Flexible, can support custom experiments
= Can also be useful for initial processing
Still code based - widget functionality possible but limited

Linear/sequential nature - difficult to make dynamic

Dash

= Quick to make web Uls
= No JavaScript required
= Integrates into Jupyter

Managing more than a handful of state becomes unwieldy

sample b 60
sample c 25
sample x 30

Experiment Control

Column Volume Buffer Selection (1-4) Column Select
45

RUN ENGINE: ACTIVE




Web Ul Technology

Industry Standard Technology

EC@RGM g ‘ = Frontend

i TypeScript .Na NGiNX i Frontend

- ; = React)S / NextJS
Iggggsige ‘Websockets = TypeScript

= Backend to the Frontend (BFF)

[ 1
| @FastAPl @ python’ BFF
! ! = FastAPI (Python)

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

e T = Backends
{ OFastAPI { | OFastAPl | APIS = Hardware: FastAPI + ophyd/bluesky
'---;--; ----- T e ’ = Non hardware: FastAPI + database
reqis
o &
EPICS Hardware
(g i1

PostgreSQL



Example: MCT

“—

A mcr

H Acquisition
$#i  Service Status

Results

° Setup

O E] https://mct-web-ui-prod.mct.beamline.synchrotron.org.au/acquisition

@ ROI setup

Acquisition Parameters

Scan name

FLY SCAN
Sample name *

test_scan

Description

Exposure time *

[ Pre flats/darks

Scan range *

185

Scan mode

Tiling motors Horizontally(X)

Number of steps along X * ¢

Number of steps along Y * b

Flyer speed mode

- normal

0% W C Q Search

o Acquisition

Number of flats/darks =

[ Post flats/darks D

Number of projections * Angle step

¢ deg 1851 B 0.1000

Vertically(Y)

Step size along X *

Step size along Y *

deg

~ mm

° Monitoring

Review parameters

Detector
ROI shape (X * Y)
ROT origin (X, Y)
Magnification
Effective pixel size (pm)
Sample to detector distance (m)
Beam mode
Energy (keV)
Source to sample distance (m)
Stage motor
Position mode
Sample out position (mm)
Shutter
CT stage
Flyer parameters
Trigger mode
Rotation velocity mode
Manual velocity factor
Rotation velocity max (deg/s)
Kickoff timeout (s)
Complete timeout factor
Trigger time min

@ Q2 & 9

© File viewer

mono taper
2560 * 2160
(0,0

1.25
[5.2,5.2]
0.16

MONO
20.00

10

X

Relative

10
beamline_shutter
ct_stage_bil
normal
position
optimal

0.5

50

60

2

0.01

START ACQUISITION




Example: XAS —

Move Detector Setup Detector Test
|
det x (mm) Count time Sample Element Edge Set Set - ROI High
4 200.00 > 1 Fe - K(7112.0) ~ 6005 eV | 6805 eV
< . Sample Scan Scan  Team — (® RUN DETECTOR TEST @ ROI1 ~ UPDATE ROIS
A XAS Beamline \/:: / Lee Lo o RN Methods— Ouidus °—Chat| | 285
(Currently using Dtacq)
Sample Alignment 8 s Fluorescence Information &

20-09-2024 (AEST)
Sum Average

Energy (eV)  Tilumination (mm) @ 200.39mA
it Time (s) All events 1 504 660 83592

6440.14 0.25 0.10 1. All good
d 1475 580 81977
events
HB @
Gain @ v % Live-% ROIL_1 481 970 26776
s @
i0 10°8 ~ 2772 27722 0.140 ROI_2 50 3
i1 1078 ~ 09169  9.169 0.180 226 065
i2 1089 ~ 05905 5905 0.140 RUN AUTOROCK
Detector Spectra
COUNT N ) Reference Blement
Monitor v(122.6°) %

Element Selection To Plot

X : L ¢ 1600 > 400.00- 10 °
Acauire Period (s _ 15
010 P L : = °
L_ j A 300.00+ n °
RTY (mm) 16

< 12.00 >

12
o 200.00+
17

Camera Acquisition ) 0., repositioning of crosshairs

AT 13
< 12000 > 100.00- 1 18 9
- 14
0.004 Aaia. -
T { | { : t T .
TO CRYO STAGE 0 5000 10000 15000 20000 25000 30000 35000 40950 Display ROI 1 Display ROI 2
v Low: 4550 eV Low: 0 eV
Cursor coords : Drawn distance : High: 5350 eV High: 0 eV
and to view/adj X 0.000 dx
Bk y 0.000 dy
ositioner . .
diagonal drawn distance
> Count Scan Controls (Dummy scan) v NORMALISE [NABSOLUTER| LOG 10 SCA LOG E SCA "3 o " a

> Alignment Scan Controls



Example: MEX

| ® O® A MEXBeamline X A\ MEX Beamline X A MEX Beamline x |+

€« > C 2z mex-web-ui-stage.mex.beamline.synchrotron.org.au/queue aQ ¥ 3 a .

@ Operations [ Sharepoint [ Synchrotron

AL MEX =
Worker Env e
ah Experiment Setup State
.

§¢  Device Controls =3 No scan running
A Scan Recipe

© sTRT QUELE
9, Queue Builder
'=° Queue o STOP QUEUE

€ ABORT scan

Queue Contents §-

Scan Type Label Positioners Repeats Autorock Comment Filename prefix Added at
o 21:10:01 =
i ~ [@ scan_wrapper 2024-02-29 |
a 21:10:05 -
i v [@ scan_wrapper 2024-02-29 |

Rows per page: 10 ~ 1-2 of 2

Queue History &
Status Scan Type Label Positioners Repeats Autorock C t Fil prefix Finished at
21:01:22
v © [@ scan_wrapper 2024-02-29
21:00:45
v © [@ scan_wrapper

cé- n 2024-02-29



Example: MEX
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2\ MEX =
s Microprobe Plots
T Sample space map viewer
A <
© LIVE & PAST
3
P Scan UID 8ff36660-3420-4794-8d5d-6c456e7b0400
= Plan Name mprobe_scan_plan
m Time 2024-08-13T04:15:44.313638Z
#t Data stream mprobe_ss_flyer
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obe_encoder_dtacg_y_array
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Show / Hide
O Trajectory

Data

Select data

@ mex1_morobe_dtacq_2_amay

Marker size

=@ 13

XRF viewer

L0

200

100

& INTERACTIVE

Elements




@ 1:23.02PM - UDC STATUS - N/A @ Dark Mode

LS

Click the button to run the UDC flow.
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MXCuBE at MX3

5 ) 3 MxCuBE-3 Proposal: idtestd) X 5

S C O O o localhost:30¢

MXCuBES3 (idtest0 collecting)

MXCuBE Web
Currently used at MX3

= Tech stack is perfect match

Member of Collaboration
= Contribute to code

= |Integrated Bluesky




Strategies and Challenges

Strategies

= Industry standards and off-the-shelf tools
= Large eco-system and training material
= Standard protocols (http), cyber secure

Challenges
= Web frontend very specific tech stack
= Needs specialised skillset

= Fast paced upstream development of frameworks

= Web frontend for “industrial control “
= Real-time data transfer (e.g. array data)
= UXchallenge

A\ MEX

a» Experiment Setup
£ Device Controls
A Scan Recipe

‘\ Queue Builder
i= Queue

M p-Trajectory

Trajectory Preview

Input Parameters

Trajectory Type

@ Snake PVT StarkX
-46
Snake

Start Y
Spiral

Preview

> RESET | & FOCUS

End X
-45

End Y

Pix Y
0.2

Feed Rate X
10

Step Time Y
10

> GENERATE




Thank you

A\ ANSTO

>
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