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What is Taurus?

Python framework

N LY e Provides a structured approach
\(\)$ f' J[l[[[[‘/l/ 3/‘ for building Graphical User

S = f/ Interfaces (GUIs) and interacting
Vil il J=="  \with underlying control systems
(e.g. TANGZA. )

it o I
1] §
i
!

Based on

A

PyQt/PySide pyqtgraph

Modular and extensible with plugins
and widgets.

Zero-code solutions. Designer.
Programmatic development.
Draggable attributes between apps.
Synoptics.
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Community-driven. Open
Source (LGPL v3). @ALBA
more than 10y of operation
with Taurus. Extensively
used.



What is Taurus?

A model-driven abstraction
layer for control systems

Taurus GUIs

Taurus Qt Widgets

Everything is
a model!
Taurus Model Objects
(e.g. Attribute, Device,...)

Taurus Schemes

;.;;-b]{ TANG:, ]{]{][ | e
l | | | | | l
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= Unified API for different control systems

» Model-centric architecture

= Event-driven data access

= Plugin-based extensibility

=  Same widget - different backend

=  Simplified application development
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What is Taurus?

APPLICATIONS, TOOLS & WIDGETS

[eoe— =
Synoptic Views
& =
1
= {a
3
Ny

UNIFIED ACCESS
One APl fo talk to many
control systems

EXTENSIBLE
= Plugins, custom widgets

and extensions

N COMMUNITY DRIVEN
B ‘8&% Open source, collaborative

and welcoming

REUSABLE g

=/ TAURUS
FOCUS ON WHAT MATTERS
@ Applica‘ri.ons., not . R
|2

Common components ==~~~
and behaviors

Open framework

for building control
system applications

communication details

PROVEN & ADOPTED i
Used in many facilities

and projects W K 1 N ~

// CONTROL SYSTEMS / DATA SOURCES

.- !l 00
%@ :%
™y o

HARDWARE, PLCs, 10Cs, ARCHIVERS, FILES, SERVICES, ---
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Taurus Recent Features

%’ Last release: Taurus 5.4 (March 18th, 2026)

Taurus Performance Optimization (event subscription modes)
Migration of guiqwt to plotpy
Qt6 support (Taurus 5.3)

Support for Tango device state colors, and ready to support other color

policies (Taurus 5.3). Added support for custom colors in TaurusLed

0. Vallcorba - Taurus Status - 39th Tango Community Meeting



Taurus Performance Optimization

= |mprove Taurus startup time, scalability and responsivenes

= Since Taurus 5.2

= Taurus 5.4 is compatible with new Tango 10.1 Event Subscription Modes

in <10.1 subscribe_event() in the Tango DeviceProxy causes always a
synchronous read that can slow down the application startup by up to 3
seconds per attribute (e.g. slow attrs or if the attr raises a timeout)

>10.1 subscription modes: Sync, SyncRead, ASync, ASyncRead



Taurus Recent Features

v/ Taurus Performance Optimization

Raises on
Tries subscription subscription
EventSubMode before returning failure Reads entity First callback
SyncRead Yes Yes Yes, during Immediately, with
subscription data
AsyncRead No No Yes, after After read, with
subscription data
Sync Yes Yes No Only on next
event
Async No No No After
subscription, no
data
Stateless Yes No Yes, during Immediately, with

subscription

data

from PyTango documentation
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Support all Tango Event
Subscription modes.

Selectable via custom
settings, CLI or code
(default AsyncRead)

First read thread on
modes without initial
read.

Manage subscription
success/failure according
to EventReason in first
callback



Taurus Recent Features

v/ Taurus Performance Optimization

Startup time comparison
for Taurus Core (no PyQt
layer) and TaurusForm
(four Taurus Qt widgets per
attribute) before
optimisation (pre-TPO)
and after TPO/TPO2
(Sync+Taurus first read and
AsyncRead).

ALBA Radio Frequency
GUI with 496 attributes
with events, 81 without,
and 7 raising exceptions

PyTango baseline =
DeviceProxy creation
plus subscription to
configuration and
change events.

Startup time (s)

Startup time (s)
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10 dev x 50 Attr. w/o Change Events (polling)

10 dev x 50 Attr. w Change Events

== PyTango baseline
mmm Taurus Core
. TaurusForm
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Startup time (s)
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== PyTango baseline
mm Taurus Core
. TaurusForm

TPO2 (Sync) TPO2 (AsyncRead)

Simulated ALBA RF GUI

pre-TPO

TPO2 (Sync) TPO2 (AsyncRead)

ALBA RF GUI

== PyTango baseline
B Taurus Core
. TaurusForm

30 A

Startup time (s)
= N
w o

=
o

== PyTango baseline
B Taurus Core
. TaurusForm

“.L

pre-TPO TPO2 (Sync) TPO2 (AsyncRead)
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pre-TPO

TPO2 (Sync) TPO2 (AsyncRead)

Startup times
reduced by
up to 70%



v/ Taurus Performance Optimization

File View Taurus Tools Panels Help epsGUI vacca mambo

:: Load Perspectives_ ;

EPS-PLC Mirror Angle switches @® EPS-PLC EH Anticollision switches

Taurus Recent Features

BLO4 OpticsMon

OPTICSmon (a pcbl0406)

164 Models: 141 Events, 22 Polling

®6 PLC Reset ®E® Front End ®E® IPAP INTERLOCK B
z = o~
IPAP_ITLK_01 ") hp_det_sw @ re.auto [ | 1.00 | IPAPITLK 01 @ |
MIR_OH_ROLL_POS @ IPAP.ENA hp.dz @ v PLCReset @) v BL_READY @ IPAPITIK 02 @
MIR_OH_ROLL_NEG O v TPAP ENIA hn t7 M [/ hd fa intarlack P> X2 1Pap Tk N2 MR b
%, Reset ‘ v Apply ‘ *. Reset \ | J Apply \ %, Reset J Apply \ \ % Reset | ‘ J Apply ‘ ‘ *. Reset ‘ ‘ J Apply ‘
T_motors @® T_wbatt @0 T_white_beam @® Shutter @®
Twism_2 [ C * deq Twater ¢ [ - o T_fie NS C * deg
T_mbend IING4E0 C* deg Twatt_me IEIIIINNN2060 C* deq Tfilt_holder [INIIININESS0 C * deq sh | show Device |
Tdem_t2 EEES C * deq T_watt1_mb [NZ1E0 C * deq Tfilt_screen [N28000 C * deg =
T_dem bragg [INES00] C * deg [ % Reset | [ Vapply | | % Reset | [ Vapply | | % Reset | [ Apply |
T_dem_vert [INE160 C * deg
— - — T_mono @® T_mirror @E® Air/Water_Flow/Pressures @® FSM_W @®
| % Reset | | Vapply || = =
T B T.IN2_in [E8460) T_mir_mask_Rh [12320] ¢ W-FlowMain_In  [SEINNI00196! 1/ min
Gslieliban ke TNz mid [EAE0I T_mir_mask Pt [B580] ¢ w-FlowMain_out NG 1/ min envwsmozouy Il o
bathTemp I = T_LN2_out [5i85160) T_mir_mid_Rh 28800 ¢ W-Pressure_OH_In [Eas
extsensorTemp G4 : : : w-pressure O Out NG -
3 | M
heatingPower [I——E | " Reset | | Vapply | | % Reset | | Vapply | | % Reset | | Vapply | | % Reset | v Apply |
‘ %, Reset ‘ ‘ \/Apply | T_hutches @® Pressures_all @® wWwaterFlow_Switches @® valves @®
T_EHPatchPanel em o1 [N oo p_feccc [060] m Wswitch fiiter @) pnv_re [ | 1l
ToH2 340 C* deq p_fe1r 01081 m wswitch_cvd (@) PNV_OHo1_01 [N | 1)
- —
papa EHo1 04 TC1 [ININNESE0| C * deg TEH 1 NS0 C * deg p_filter cc [0188] m Wswitch_WbattFront @@ PNV_OHO1_02 I | 1]
. ——
papa_EHo1 04 TC2 [INIIIIIINNEST0] C* deg Ten2 G C * deq P filter 1P [G66] m Wswitch Whatt @) PNV_OHO1.03 [Nl | 1
* - = _—
PaPA EHO1 04 T3 [IIIIIIININE276170] C* deg R e e e Wswitch MMA @ ¢ PNV_OHo1_04 [N | 1/
“ Reset f “. Reset | pl % Reset | Appl “. Reset pl % Reset ) ppl
% R  Apply | % R | 4 . R |  Apply % R | v/ Ap %R  Apply
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Taurus Recent Features
[ ) [ ) [ ] O .
v/ Taurus Performance Optimization o vents, 22 Polling

OPTICSmon GUI

pre-TPO -> AsyncRead

40 -
41.0s->5.69 s

35+ | 861% reduction

°T - = PyTango baseline T SyncRead -> AsynCRead

BN OPTICSmon GUI 772s > 5.69s
26.3% reduction

PyTango baseline =
DeviceProxy creation
plus subscription to
configuration and change
events.

Startup time (s)

pre-TPO TPO2 (SyncRead) TPO2 (Sync) TPO2 (AsyncRead) TPO2 (Async)
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Taurus Performance Optimization

Possible next steps:

Optimize addition of (lots of) attributes after application has started

Investigate causes of big differences pytango - taurus core in some
cases

Fix bugs that will appear now that is released. Tune the different
modes that may be adapted to different use cases.

Take profit of new Python features (free threading, multiprocessing)

Document best practices when creating GUIs to optimize startup
times.



Taurus Recent Features

v/ Support for Tango device state colors (+ flexible color policies)

For historical reasons Taurus color convention differ slightly from Tango colors.

State bg fg Taurus Color bg fg ATK Color

On Lime (0,255,0) Black (0,0,0) Lime (0,255,0) Black (0,0,0)

Off White (255,255,255) Black (0,0,0) Off White (255,255,255 Black (0,0,0) Off
Close White (255,255,255) Green (0,128,0) Close White (255,255,255) Green (0,128,0) Close
Open Lime (0,255,0) Black (0,0,0) Lime (0,255,0) Black (0,0,0)

Insert White (255,255,255) Black (0,0,0) White (255,255,255) Black (0,0,0)
Extract Lime (0,255,0) Black (0,0,0) Lime (0,255.0) Black (0,0,0)
Moving Ta“r“a'zgﬁg‘&g‘g’g)' Blug Black (0,0,0) Light blue (128,160,255) Black (0,0,0)
Standby Yellow (255,255,0) Black (0,0,0) Standby Yellow (255,255,0) Black (0,0,0) Standby
Fault Red (255,0,0) Black (0,0,0) Red (255,0,0) White (255,255,255) Fault
Init Ta‘zrz‘a"z?)if';g;aki Black (0,0,0) “ beige (204,204,122) Black (0,0,0) “
Running Ta“'“a‘zg‘;’snggg’g)' Blug Black (0,0,0) Dark green (0,125,0) White (255,255,255) Running
Alarm Dark Orange (255,140,0) |  White (255,255,255) Alarm Dark Orange (255,140,0) |  White (255,255,255)
Disable Magenta (255,0,255) Black (0,0,0) Magenta (255,0,255) White (255,255,255) Disable
Unknown Gray (128,128,128) Black (0,0,0) Gray (155,155,155) White (255,255,255) Unknown
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Taurus Recent Features

v/ Support for Tango device state colors (+ flexible color policies)

[taurus]

TANGO_DEVICE_STATE_COLOR_POLICY="tango"

State 0
s in RUN

Status | Th

€66CCOE0
0066066
0066066

double_scalar | /,a:"_c, 0.0000| K
* Reset v Apply
TaurusForm - o0
State ‘ . . . .
B — Allow color-blindness friendly color policies

double_scalar © 0.0000| K

WiP to make addition of color policies easy an
plugin style

. Reset  Apply
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Taurus Recent Features

v/ Support for Tango device state colors (+ flexible color policies)

Colors for Taurus Attribute quality

Quality Background Foreground Preview
Invalid Gray (128,128,128) White (255,255,255)
Valid Lime (0,255,0) Black (0,0,0)
Alarm Dark Orange (255,140,0) White (255,255,255) RCSEN0WY
Warning Dark Orange (255,140,0) White (255,255,255) 64.23 mV

Changing Taurus - Cornflower Blue (128,160,255) Black (0,0,0)
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Taurus Recent Features

@ 2D plotting plugins ..

v/ Migration of guiqwt to plotpy

TaurusImage

v A X ‘:\I

@ » Tauruslma.;e
N a | BL S memE s 6 888 %Y RN & &/ B Lt F -

50 —
100 —

150 —

200

& &
&Q ES

250 —
| Time since 2026-04-23716:27:04.237711

100 0
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@ 2D plotting plugins

WiP add alternative to taurus-pyqtgraph (unify plot catalog)

1
Taruslmage, tpg test version o 6
urbo




Taurus Recent Features

Freezes in flyscan GUI @ SOLEIL

@5 FlyScan Visualization Ul@flyscan-el9-1 - u] X ™ I nvestigati n g t h e iSS u e .

‘/Current Time

Scan Foll: Up
|| Fss: COfEJSEIVERS] Current Configuration: sbs scan_2d Internal State: [SEGANIDONE! Scan Start Date: 2026-05-26 09:14:19

Scan End Date: 2026-05-26 09:18:19 Remaining Time: N/A Elapsed Time: 04m:00s Estimated Time: N/A

i Workaround found by disabling

Scan Position: N/A 100.00 % A

. .
event subscription
% fiyscanjac 2 % fysc 3 [T fiyscan/core/dat nagens| “* fiyscan/sensor/sampled_actuators.5

| scan/sensor) /sampled_sensors. 5 flyscanjviewer, 15
B iy, pled_ © flys

e taes e | = Device is creating/destroying

Name Show on

| == — dynamically attributes with same
I Isl_s2 Y2 ~| 150 .

fiie Y|P names and GUI Is

| [t =3 [ -

| | ‘ creating/destroying dynamically
. 3 widgets for these attributes

Level Time ¥ Message By

| auto highlighting: () off (&) spectra () All

Logs

= Need to be properly debugged if

it comes from Taurus/Qt/Tango
(may need help from Tango core if it is the
latter case)
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https://gitlab.com/taurus-org/taurus/-/work_items/1482
https://gitlab.synchrotron-soleil.fr/software-control-system/gui/flyscan_taurus

Taurus Community

Taurus workshop @ S LEIL 12-13 May, 2026

SYNCHROTRON

= 1st day focused on using Taurus and included introductory session,
recent features and developments and user feedback and Use cases.
= 2n day focused on developing taurus with a hands-on in small

developments / bug squashing format.

https://indico.synchrotron-soleil.fr/event/166 39 participants on-site + remote (30-40)
~14 different affiliations
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https://indico.synchrotron-soleil.fr/event/166/timetable/#20260512.detailed

Taurus Community

Taurus workshop @ S LEIL 12-13 May, 2026
= Use of taurus, needs and resources from the different facilities. Foster
collaboration and share responsibilities among the collaborating facilities to
the project.

DYouTube

o
= Improve the training materials and T c NG P
l/ \.
A

documentation. Share remote training
sessions between facilities. g -

+cea Q q

= Features (colors, synoptics,
optimizations, platform and qt A wed @
compatibility, plotting improvements, 3T
compatibility with polling buffers, ...)

i PANIC Tango Alarm Syste
(Overvies w)
20 visualitzacions

Add training materials and workshop recordings to
Tango YouTube channel
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Taurus Project

Taurus Project

GitLab Project Activity by Period

Monthly follow-ups with community Z =

I Merge Requests

= Agenda and Minutes: _ o
https://gitlab.com/taurus-org/taurus-followup '

= Advertised via tango-controls indico, taurus
mailing lists and mattermost

Community worshops/trainings

= SOLEIL 2023 & 2026. Participants (~60) from
>10 different affiliations

Jun22-May23 Jun23-May24 Jun24-May25 Jun25-Apr26
Yearly Period

Current open Issues: 271
= ALBA 2025. Participants (“'8) from ALBA, Current open MRs: 10

ESRF, Soleil
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https://gitlab.com/taurus-org/taurus-followup

Taurus Project

Taurus community resources

= Taurus documentation: https://taurus-scada.org/

= Taurus repository: https://gitlab.com/taurus-org/taurus
wiki also contains useful links: https://gitlab.com/taurus-org/taurus/-/wikis/Home

= Taurus PyQtGraph: https://gitlab.com/taurus-org/taurus pyatgraph

= Taurus trainings: https://gitlab.com/taurus-org/taurus-training

= Taurus mailing lists

=  Monthly follow-up meetings with the community.
o Meeting minutes: https://gitlab.com/taurus-org/taurus-followup

= Taurus Mattermost channel in Tango-Controls
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https://taurus-scada.org/
https://gitlab.com/taurus-org/taurus
https://gitlab.com/taurus-org/taurus/-/wikis/Home
https://gitlab.com/taurus-org/taurus_pyqtgraph
https://gitlab.com/taurus-org/taurus-training
https://sourceforge.net/p/tauruslib/taurus-devel/
https://gitlab.com/taurus-org/taurus-followup
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Thank you for your attention!
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