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Introduction to Taurus
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Trend of archiving data

● Widget displays either archived 
data or current data:
– Autoreload by just changing the 

time scale
– Load Once on user request

● Attributes are just drag & drop  
from other widgets or applications 
into the plot

● Underneath uses pyhdbpp library 
that supports both MySQL and 
TimeScaleDB, easy to extend for 
other backends

● Thanks to Jose Ramos
and Sergi Rubio (ALBA)!
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Multi models (TEP20) - problem

● Complex widgets:
– "model container"

e.g. TaurusForm, TaurusPlot, etc.

– "model composer"
e.g. TaurusPlotDataItem,
custom TaurusLabel, etc.

● Previous solution - custom implementations
and cluttered API e.g.
– addModel(), insertModel(), updateModels(), etc.

– setModel() for the Y-axis and
setXModel(), getXModelName(), etc.
for the X-axis
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Multi models (TEP20) - solution

● Implementation done on the TaurusBaseComponent class level (base 
class of all widgets)

● support multi-models by assigning a "key" to each model e.g. 
w.setModel("tango:sys/tg_test/1/state", key="bg")
w.getModelObj(key="bg")
# -> TangoAttribute(tango://db:10000/sys/tg_test/1/state)

● Widget declares which keys are supported

● Backwards compatible implementation

● Implementation done just on the base classes level – no built-in widgets 
use this new API yet.

● Thanks to Carlos Pascual (ALBA, on-leave)
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Multi models (TEP20) - example

Full example: https://taurus-scada.org/devel/custom_widgets.html#multi-model-support-model-composer
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Current limitations

● Long GUI startup time

– “big” GUIs e.g. for accelerator control

– GUIs connecting to unavailable devices (timeouts) e.g. for beamline 
control

● Taurus polling issues when attributes give timeouts or are “slow”

● Benchmark developed and base line measured

● “Slow” and timeout attributes are the worse cases due to bugs triggering 
multiple reads (especially those using events)

● But there are also real scalability issues...
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Taurus Attribute on application startup

label = TaurusLabel() 
label.setModel(“a/b/c/d”)
    # model.getValueObj()

# subscribe to 
ATTR_CONF_EVENT
# read in event callback - #1275
a = taurus.Attribute(“a/b/c/d”)

# subscribe to CHANGE_EVENT
# read (Tango internal)
# if no events → add to polling
a.addListener(callback)

# getValueObj()
a.read()  # cache=True
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Refactor for the scalability issues – app 
startup

Case Study:

RF plant – 5 devices with 577 attributes  (500 with events, 77 w/o events)

PyTango subscription to CHANGE_EVENT of 500 attrs (read: 1.4 s) 4.1 s

PyTango subscription to ATTR_CONF_EVENT of 414 attrs 3.1 s

PyTango read of 77 attrs w/o events 0.1 s

Taurus startup (Attribute() + addListener() + getValueObj()) of 577 attrs 15.4 s

Taurus Labels startup of 414 attrs 17.6 s

Taurus Form startup of 414 attrs 27.2 s

Table presented on the Tango SIG – Taurus Workshop contains an error in Taurus startup time
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Refactor for the scalability issues – app 
startup

● Discuss with Tango Community (TangoTickets#33) the following ideas:
– Add to Tango: subscribe_event(read=False)

● In Taurus: when all models are set trigger one shot: 
read_attributes_asynch() and  read_attributes_reply() for attributes with 
events

– Add to Tango: subscribe_events_asych() and subscribe_events_replies()
● In Taurus: setModel() create Attribute object but does not subscribe to 

events.
● In Taurus: when all models are set trigger subscriptions

– Unlock subscribe_event() to take a profit of GreenMode:
● From our first tests we don’t see any improvements with using 

GreenMode
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Taurus Attribute(s) on Taurus polling

for dev, attrs in devs.items()
    # read_attributes_asynch(attrs)
    req_id = dev.poll(attrs, asynch=True)
    req_ids[dev] = attrs, req_id

for dev, (attrs, req_id) in req_ids.items():
    # self.read_attributes_reply(req_id)
    dev.poll(attrs, req_id=req_id)
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How Taurus polling fits to different
Tango DS?

Tango DS

Synchronous

GreenMode

uses Tango polling read_attributes_asynch()

uses read_attr_hardware() read_attributes_asynch()

read_attribute_asynch() or 
GreenMode client

look for solution on the DS side
or increase client timeout (polling synchronization issues)
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Taurus Performance Optimization - 
Roadmap

● Discuss with Tango Community (TangoTickets#33) the eventual 
improvements in subscription to events 

● Transform benchmark into automatic tests (core - 80% & Qt - 20%)

● Fix bugs to minimize startup time of worse case scenarios timeout and 
“slow” attributes

● Profile taurus core and try to optimize as much as possible (40-50%)

● Refactor for the scalability issues
– Option 1: use newly added Tango API (eventually Green Mode for subscribe 

events)

– Option 2: nativelly integrate Delayed Subscriber (GUI appears faster (using 
polling) and subscriptions done in background)
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Not so long time ago...
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Taurus Webinar & Carlos Farewell

Videos: https://www.youtube.com/@tango-controls
Materials: https://gitlab.com/taurus-org/taurus/-/wikis/Taurus-webinar-(for-maintainers)
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Tango SIG - Taurus Workshop

● First of all, thanks to the ESRF for 
the organization of the workshop!

● Several issues from SOLARIS 
reminded

● Type hinting e.g. typing, traits, 
stubs, etc. suggested.

● QuickGUI (define GUIs in YAML) 
developed at MAX IV

● Polish taurus_pyqtgraph
● Silx for 2D plotting
● Consult with ATK, QTango 

performance problems
Most of them still on our TODO list.

Indico: https://indico.esrf.fr/event/76/
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Recent Merge Requests (last 2 months)

`

Taurus - 6 

Taurus Docker - 3 

Taurus PyQtGraph - 7 
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Recent Merge Requests (last 2 months)

`

Emilio Morales (ALBA)
Antonio Bartalesi (MAX IV)

Emilio Morales (ALBA)

Benjamin Bertand (MAX IV)
Benjamin Bertand (MAX IV)

Jose Ramos (ALBA)
Antonio Bartalesi (MAX IV)

Jakub Kowalczyk (MAX IV; S2)
Jakub Kowalczyk (MAX IV; S2)

Marti Caixal (ALBA)
Jose Ramos (ALBA)

Taurus - 6 

Taurus Docker - 3 

Taurus PyQtGraph - 7 
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First Taurus project follow-up meeting
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Conclusions

● There are two recent major enhancements to Taurus:
– Archiving support in TaurusTrend

– Multi Models

● We have identified and understood the Taurus performance issues.

● Taurus performance optimization project is in progress at ALBA.

● Efforts to revive the Taurus Community are ongoing.
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Thank You!
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