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European XFEL currently uses PyQt for several of our critical applications
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Controls and Data Analysis groups are now transitioning to web technologies

Advantages:
B Cross-platform accessibility

B Modern and responsive interfaces Karabo
. (distributed controls system)
B Centralized deployment http://karabo.eu/
Frontend: Consistent across applications
B React (JavaScript library)
M Redux (state management)
DAMNIT

Backend: Implementation varies by application

B FastAPI (Python web framework)

B Tailored solutions to meet specific
requirements

(experiment data and metadata management)
https://damnit.rtfd.io/
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Karabo in a nut shell: Architecture

Central Message Broker: RabbitMQ (Control data) - ik
] DAQ .. Command Line contel
Event and message driven: Cauipment Interface o
B Data propagates through the system on value
Graphical and
Change | e.g. motor, pump, . Command Line
. . . . — valve, sensor User Interface
B Signal — Slot paradigm: publish and subscribe % connersiel samers Ul Server
. and other service devices
Peer-to-peer TCP connections for fast data Mosespe like project manager
,,j},‘—_’_; roker
GuiServer Device: fii— Deta Storage _4
B Gateway to the control system w__ | Analysis
. . . . - Node
B TCP connection to application clients
— e.g. calibration for
e.g. storage of data or?line processing
from runs

IS B 50 European XFEL k) &




EuXFEL GUI Strategies: Karabo GUI on Web Raul Costa Junior and Dennis Gdries, Controls Group

Karabo GUI — The Cockpit

Eile Panels  Settings Links View Help

Python SOftware Contained in Karabo u D ," 98089 is only reacheable from landline H

fra m eWO r k System Topology Device Topology Projects Start Page Configuration Editor

. . 2 = =i e 2 =

- Se parate paCkage Instal |at|0n Find: Filter || clearFilter Property Current value on device Value £
No Status Filtering - |:| _ServerlD_ cppServer/sal_beckh...
[2] _peviceln_ SPB_XTDI_PPU/TEMP...

Service Manager

Technology: Qt Library and Traits ot Sener s Do : e "

~ 8 exflcons3n0 |:| DevicelD SPB_XTD9_PPU/TEMP...
g . : f;:g:::r:;pﬁ_r::’;g_cam D ClassiD BeckhoffDigitalOutput
* @ AravisBaslerCamera [2] Class version Beckhoff-4.10.2-2.13.7
CO re feat u r e . E » SPB_XTD9_PPU/CAM/CAMERA )
. @] » SPB_XTD3_SCR/CAM/CAMERA [£] Karabo version Aoy
. €] ~ « cppServerfsal_beckhoff_spare [4] serveriD cppServer/sal_beckh. ..
Scene (Panel) Designer T
g a » SAl_BR_SYS/PLC/SPB [%] Host exflcon53n0
+ <« BeckhoffPlcMonitor [1] Process D a2
v] » SA1_BR_SYS/PLC/SPB_PLCMON
Scene Model Interpreter + < Dedscigmr 5 s
g > SPB_XTD3_ATT/DCTRL/ARML_LIMITL
H H H H . @] * SPB_XTDI_ATT/DCTRL/ARMZ_LIMITL [2] status
BN Extensible via guiextensions: 0 qiplieglliviliyigril O
a  SPB_XTD3_ATT/DCTRL/ARMA_LIMITL
. . a % SPB_XTD9_CRL/DCTRL/LENS10_Y_LIMITL [2] Locked by
a plugin updater for more widgets o S S5 4T ChLoCTLL Y LML '
a ® SPB_XTD3_CRL/DCTRL/LENS2_Y_LIMITL @ shutdown instance X
m % CDD_VTNO_CDI{NCTOLACKC WL IMITL 4
a-n d CO ntro I I e rS 1022-09-15 11:19:32 - INFO - Request to reconfigure the properties optString of device PROPMDL =
2022-09-15 13:03:30 - INFO - Disconnected from the gui server exflqr18333:44444 .
2022-09-15 13:04:43 - INFO - Successfully connected to gui server (topic): spb-rr-sys-con-guil:44444 (SPB) spb-IT-sys-con-guil:44444 (SPE)
022-09-15 13:04:44 - ERROR - skipping malfermed topology entry for Macro-tpl-a0002a6a-46ad-4bde-a3es-a64ad2dedd23-manualAlignNozzle ~ L
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Karabo GUI — The Cockpit

Python software contained in Karabo
framework
Bl Separate package installation

Technology: Qt Library and Traits

Core feature:

Scene (Panel) Designer

Scene Model Interpreter

Bl Extensible via guiextensions:
a plugin updater for more widgets
and controllers
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The Core Feature: The Scene

Linked to every widget controller is a widget

model

Bl Separation of model and Ul code
facilitates external tools and applications

Bl Scenes are stored as *.svg

B The scene model is Ul technology
independent

Scenes are stored in central database
(ExistDB)
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svgirect 211px x 25px
Role presentation

I3 Elemente @ Konsole [ Quellen (ﬁ) Netzwerk (I) Timelines

svg:svg E|svo:g HTL‘ 'E' @ EE ./

<svg:isvg xmlns:krb="http://karabo.eu/scene" xmlns:svg="http://www.w3.0rg/2000/svg" height="768" width="1024"
rbiuuid="7e4626c2-fe3b-499c-974d-c869cf6bdad9" krb:version="2">
<svg:g krb:class="BoxLayout" krb:diri " krb:height="21" krb:width="209" krb:x="40" krb:y="60">.</svg:g>
<svg:rect heig width="211" krb:class="DisplayComponent" krb:keys="KARABO_TEST/DGEN/10.state"
krb:show_strin rue" krb:widget=
w <svg:g krb:class="BoxLayout" krb:direction="2" krb:height="75" krb:width="211" krb:x="40" krb:y="100"> = $0
<svg:rect height="25" width="211" x="40" y="100" krb:class="DisplayComponent" krb:keys="KARABO_TEST/DGEN/
10.start" krb:requires_confirmation="false" krb:widget="DisplayCommand"></svg:rect>
<svg:rect height="25" width="211" x="40" y="125" krb:class="DisplayComponent" krb:keys="KARABO_TEST/DGEN/
10.stop" krb:requires_confirmation lse" krb:widget="DisplayCommand"></svg:rect>
<svg:rect height="25" width="211" y="150" krb:class="DisplayComponent" krb:keys="KARABO_TEST/DGEN/
10.reset" krb:requires_confirmation="false" krb:widget="DisplayCommand"></svg:rect>
a:ga>
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Motivation

Encapsulate scenes in web form T A

BN To preserve integrity P 2

B To combine with other web services and
control systems (Synoptic View)

[No Scene Loaded] ®

Kiwi

View Karabo scenes in the browser

Hybrid between Qt and Web
- Bu”d Karabo scenes In Qt GUI Edltor To reload a recent scene, click on the icon to the left of its name

[ Valves Status - project SASE3: Tunnel Vaccum
- DI re Ct We b d IS p I ay [ Gases Overview - project BKR::Tunnel Gases
2F Basler Status - device MIDISECTION_2/CAMERAS/BASLER_CAM_1

[ Broker Overview - project CONTROLS_LAB::Broker Health

Use of strong authentication features on the 3 o v o s ke
Web (LDAP’ KeyCIOak) Scene Bookmarks .

Bookmarking the Kiwi page with a scene is all that is needed to display that scene again

Whenever a scene is being displayed, the URL in the address bar of your browser will contain all the
information Kiwi needs to locate and display the scene.

Server-side deployment instead of
application deployment

Topic: costar GUI Server: exflqr64895.desy.de:44444 Connected for: 16s

L J | European XFEL




EuXFEL GUI Strategies: Karabo GUI on Web Raul Costa Junior and Dennis Gdries, Controls Group

Motivation

& 5> ¢ ® loalhosts173 hxe 2

LOAD PROJECT SCENE

PROJECT FILTER

#% Encapsulate scenes in web form [~ [ o
W8 To preserve integrity
B To combine with other web services and S
control systems (Synoptic View) o S

CropperTest 2017-04-27 13:07:45

SCENES ON PROJECT "FXE Beckhoff Loops”

" Hybrid between Qt and Web
B Build Karabo scenes in Qt GUI Editor
B Direct Web display

I Use of strong authentication features on the

web (LDAP, KeyCloak) - v X T

Open | Close
D|<] Lopsg)  |Close valvola

B Server-side deployment instead of K] [Copen | close
application deployment
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Karabo GUI - Strategy

8 Backend: GuiServer device used for both Web and Qt
Application (share same protocol)
B WebSocket to TcpSocket mediator

# Technology Stack:
B Frontend: React, Redux
B Backend: FastAPI

" Translation of Karabo scene model to web is ongoing
B Derive synoptic web view (read only) and concept of fast
image streaming by beginning of 2026
B Provide plugin for widget extensions for other applications
(Scantool Karabacon) by 2026

Concept: Synoptic web view Full user-facing experiment in a web view

2025 Work Group (~3 personel) 2026

I BN W European XFEL
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. D p2024 UM Beamtimelog B + m &
D A M N I I I n a n u tS h eI I Fichier fdition Affichage Insertion Format Donedes Outls Aide
wm o -

Advanced alternative to traditional spreadsheets, 4 e wwe o

specifically designed for run tables [ —— :
Interactive PyQt-based desktop application for R e e
data visualization and exploration R e

Tabular format allows intuitive management of
experimental data and metadata

Automation through Python scripts for backend
data processing and storage, integrated within
the interface

DAMNIT talk on the data reduction session (Thomas M.)
Wednesday, 24. September 2024, 5:10 PM
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DAMNIT-web: First Prototype

Frontend: React, Redux, Apollo GraphQL

Backend: FastAPI, Strawberry GraphQL
B OAUTH authentication
B LDAP authorization

Benefits of transitioning to web:

B Enhanced usability with improved interface
» Table pagination with infinite scrolling
» Faster overview and interaction

B Accessibility outside of the compute cluster
» Web-based access
» Secure external access

B Real time updates via GraphQL subscriptions
(in development)

European XFEL

Cammille Carinan, Data Analysis Group

DAMNIT!

Cammille Carinan v
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Proposal Beamtime date
~ B 2024 -1
m 6640 Serena DeBeer August 16, 2024
HED 6656 Thomas Preston August 16, 2024
&) 8316 Romain Letrun August 10, 2024
€D cssua Dominik Oberthuer August 09, 2024
5Qs 8256 Marziyeh Sadat Tavakkoly August 07, 2024
€ 2 Sonja Herres-Pawlis August 01, 2024
HED 8237 Sripati Venkata Rahul July 31, 2024
@) 200466 Anders Madsen July 01, 2024
€ 200464  Andreas Scherz July 01, 2024
SXP 900460 Manuel lzquierdo July 01, 2024
= DAM N IT! @D p6996 - Christian Gutt Cammille Carinan ~
Table Display Pl Run: 15 X
Run Pul Run type Sampl Scan type XGM overview 280
7 280 XPCS Silica nanopartic dmesh 1.0s: fsss _\_,_.-_ RECS
8 Calibration - Da Apoferrit Feritin
dmesh 1.0s: fsssy (0.035 -> -0.035, 1
9 Calibration - Da Apoferrit steps), fsssx (0.0 -> 52.0, 1 steps)
10 Calibration - Da Apoferrit
11 280 XPCS Silica n partic dmesh 1.0s: fsss -....;
12 280 XPCS Ferritin dmesh 1.0s: fsss W\;
13 280 XPCS Ferritin dmesh 1.0s: fsss '~;
14 280 XPCS Ferritin dmesh 1.0s: fsss w;
15 280 XPCS Ferritin dmesh 1.0s: fsss ':';
16 280 XPCS Ferritin dmesh 1.0s: fsss ‘:.;
17 280 XPCS Ferritin dmesh 1.0s: fsss *;
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Roadmap: From Prototype to Release

Q3 2024 Q2 2025 Q4 2025
Launched the First Introducing Key Features Releasing Version 1.0
Prototype » Customizable GUI settings » Foundations for future growth
« Collaborative testing begins! » Advanced context file editor « User-centric development

* Interactive editable cells

@ ® @ ® <

Implementing Fixes and Driving Continuous
Integration Improvements
* Enabling real time updates * Enhanced usability and UX
* Deploying to EuXFEL infrastructure * Performance and code
optimizations
Q4 2024 Q3 2025

Part of the work presented here is supported by the DAPHNE4NFDI D%E

IS N W European XFEL consortium, which is funded by the DFG (project number 460248799). anNeb
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Questions for the Community

Transition Experiences
Have you undertaken a similar transition from desktop to web-based applications?
If so, what were the key challenges you faced?

Maintaining Consistency
What best practices have you implemented to maintain consistency across applications during a
technology transition?

Enhancing User Experience
What strategies have you found effective in improving user experience when redesigning application
interfaces?

Utilizing Metrics and Insights
Do you use metrics and other methods to gather insights that inform your design and development
decisions? If so, which metrics and techniques have been most beneficial?
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