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Examples



GUI and Tango device for camera

| b107a-ea01/dia/cam-02

Detector BPM  Tools = About

Image

Change camera: bl07a-ea0l/dia/cam-02 ~

Device name: b107a-ea01/dia/cam-02
Class:
Model:

Basler
acA1920-40gc
Reconnect
Start acquisition
Stop acquisition
SoftwareTrigger
State
Status
nFramesAcquired

ExposureTime*

ReadoutTime

Gain*

Tango device
(Basler)

nTriggers*

TriggerMode*

SDKPixelFormat*

1500

Histogram ROI Lines1 Lines2 Calib  Lines [px]: 0.000, 0.000 Lines [px]: 5.000, 5.000 Mouse [px]: 482, 93 Max intensity: 0 | *F2 or double-click to edit. Enter to apply value.

Client: Taurus GUI (Lux Viewer)




Trace detail

Service & Operation , Ous
v pytango.client TangoDevice.__pollAsynch (198.9us) [Bs = 198.9us

v DeviceProxy.read_attributes_asynch (89.94ps) @(, @ 89.94us

v virtual long int Tango::DeviceProxy::read_attributes_asynch(const std::vector<std::__cxx11::basic_string<char> :@G Q 62.09us
v Basler virtual Tango::AttributeValueList_5* Tango::Device_5Impl::read_attributes_5(const Tango::DevVarStrin@a 98ms

Basler.always_executed_hook (61.86us) (s 61.86us
Basler.read_ExposureTime (1.53ms) [:_?G 1.53ms
Basler.read_ReadoutTime (75.58us) @o 75.58us
Basler.read_Gain (1.08ms) 1.08ms
Basler.read_GammacCorrection (50.79us) [l_‘& 50.79us
Basler.read_BlackLevel (38.24pus) @a 38.24ps
Basler.read_nTriggers (24.12us) @;—, 2412pus
Basler.read_TriggerMode (25.02ps) @e 25.02us
Basler.read_sdkPixelFormat (47.65us) @g 47.65us
Basler.read_markX (24.08us) 24.08us
Basler.read_markY (21.86ps) [Bs 21.86ps
Basler.read_markX2 (32.09us) (B 32.09us
Basler.read_markY2 (22.39us) [_3":, 22.39us
Basler.read_centerX (23.58us) @c 23.58us
Basler.read_centerY (22.43ps) @ 22.43ps
Basler.read_scaleX (21.81us) @e 21.81us
Basler.read_scaleY (45.6ps) @c, 45.6us

Basler.read_Roi (60.74us) @e 60.74us

User interface: Grafana Tempo



https://grafana.com/docs/tempo/latest/

Span detail

> Span Filters ® 22 spans (®

~ virtual long int Tango::DeviceProxy::read_attributes_asynch(const std::vector<std::__cxx11::basic_string<char> @G S 62.09us

v Basler virtual Tango::AttributeValueList_5* Tango:Device_5Impl::read_attributes_5(const Tango::DevVarStrindws 98ms
Basler.always_executed_hook (61.86}.s) @ 61.86us

Basler.read_ExposureTime (1.53ms) @

Bas|er.read_ExposureTime Basler 2.38ms (11:34:16.584) server

tango.python.server

[ Logs for this span

v Span Attributes

"/opt/conda/envs/Basler/lib/python3.11/site-packages/Basler/Basler.py"

"0x7fab017fa700"

"Dummy-6"

v Resource Attributes
"b-v-flexpes—-ec-1.maxiv. lu.
"bl07a-ea@l/dia/cam-02"
"Basler"
"tango"
"python"
"opentelemetry"
"1.29.0" o

51342392d3ce55f6

Basler.read_ReadoutTime (75.58ps) 75.581s




tempo-rancher-obs-test - X Close B8 Addtodashboard (@

A (te
Query type Searc TraceQL Serv Import trace

Build complex queries using TraceQL to select a list of traces. Documentation

26125483f3cd54b@2bdaflca9be5fasd

> Options Limit: 20 Spans Limit: 3 Table Format: Trace:

aces

+ Addquery & Queryhistory (@ Query inspector

Trace

pytango.client: TaurusCommandButton._onClicked 1556ms ) Give feedback | @ TraceID | [ Export
2025-04-07 12:00:06.317

> Span Filters © 7 spans (®

Service & Operation Vo> ¥ o» Ops 3.89ms 7.78ms 1.67ms 15.56ms

~ pytango.client TaurusCommandButton._onClicke .

~ Connection.command_inout (15.45ms) [

~ virtual Tango::DeviceData Tango: Connection@a

~ Basler virtual CORBA::Any* Tango::Devi
Basler.always_executed_hook (57.34p
Basler.is_Arm_allowed (25.74ps)

Basler.Arm (14.43ms)

L loki-rancher-obs-test ~ B8 Add to dashboard (0}

her-obs-test)
Kick start your query  Label browser
{service_name="Basler", service_namespace="tango"}

> Options Type: Range Line limit

+ Addquery O Queryhistory ( Query inspector

> Logs volume

Logs

Time @ Uniquelabels @ Wrap lines @ Prettify JSON { ]
Deduplication None 3 Numbers Signature

Display results Newest first Oldest first

Commo
lab

Line limit: 1088€ 1ed) Total bytes processed:

@ This query will p

|]> 20825-84-87 12:80:06.318 Arming the camera
|I> 2025-04-07 12:00:06.318 Destination Filename is empty, no data will be saved

s approximately 0.0 B

& Download v




etrics from traces

Query type TraceQL

Build complex queries using TraceQL to select a list of traces.

Continue editing the query from the Search tab? Copy query from Search

{} | rate() by (resource.service.name)

> Options Limit: 20 Spans Limit: 3 Table Format: Traces

+ Addquery & Queryhistory ( Query inspector

Graph  (spans/sec vs. time)
1.50 K
125K

1K

14:55

== "AllenBradleyEIP" e= "Basler" == "BranchSelector" == "CTExpChannel"

"DataBase"

15:05
"Digitel TSPproxyDS" = "Door"

15:10

"EndstationSelector"

15:15
"EurothermDS"

"GammaSPCe"

Import trace

Documentation




Runtime
configuration



How did it use to work?

Tango 10.0 and 10.1

Set environment variables before startup, for example:

TANGO TELEMETRY ENABLE=o0On

TANGO TELEMETRY TRACES EXPORTER=http

TANGO TELEMETRY TRACES ENDPOINT=https://monitoring.institute.org:443/vl/traces
TANGO TELEMETRY LOGS EXPORTER=http

TANGO TELEMETRY LOGS ENDPOINT=https://monitoring.institute.org:443/otlp/v1/logs

Can set environment variables in /etc/tangorc




How does it work now?

In Tango 10.3.0

Env vars renamed

TANGO_TELEMETRY_TRACES_EXPORTER TANGO_TELEMETRY_TRACING_EXPORTERS
TANGO_TELEMETRY_TRACES_ENDPOINT TANGO_TELEMETRY_TRACING_ENDPOINTS
TANGO_TELEMETRY_LOGS_EXPORTER TANGO_TELEMETRY_LOGGING_EXPORTERS
TANGO_TELEMETRY_LOGS_ENDPOINT TANGO_TELEMETRY_LOGGING_ENDPOINTS

New env vars

TANGO TELEMETRY TYPES => tracing,logging | tracing | logging

TANGO TELEMETRY TOPICS => all | user,database,events,polling




Clients

DeviceProxy, AttributeProxy, Group, Database

Still have to set environment variables, can’t toggle at runtime ®

$ export TANGO TELEMETRY ENABLE=on

$ python client.py

No logging from clients




Servers

At startup, these are checked, in order:

environment variables
device properties

Can modify at runtime via DServer (admin device) commands, or
more conveniently, DeviceProxy helper methods.




API

Docs

s PyTango

Q Search %+ K

Installation

Tutorial v

How-to guides ~
Testing PyTango Devices v

Multiprocessing/Multithreading
Starting/creating/deleting devices

Writing TANGO servers with
original API

OpenTelemetry
PyTango Database Device Server

How to Contribute

Explanations v
API reference v
News and releases v
TEP v
Index

DeviceProxy

Note

Runtime configuration was first added in version 10.3.0, so these methods will raise DevFailed if
used with a Tango device running an older version.

is_telemetry_enabled()

start_telemetry()

stop_telemetry()

get_telemetry topics()

set_telemetry topics()

get_telemetry_tracing()

set_telemetry_tracing()

get_telemetry tracing_endpoints()

set_telemetry_tracing_endpoints()

add_telemetry_tracing_endpoint()

remove_telemetry_tracing_endpoint()

get_telemetry_logging()

set_telemetry_logging()

get_telemetry_logging_endpoints()

set_telemetry logging_endpoints()

add_telemetry_logging_endpoint()

remove_telemetry_logging_endpoint()

T

How to run a device server
that emits telemetry

How to change device
telemetry at runtime

How to persist device
telemetry configuration

How to use telemetry topics

How to include PyTango
kernel spans

How to run a client that emits
telemetry

How to change client
telemetry at runtime

How to add process
information to the telemetry
traces

How to add custom
information to device traces

How to manually instrument
your own application

How to hide error messages
when traces cannot be sent

How to reduce the number of
traces being stored

Telemetry API summary

Furtherg



https://tango-controls.readthedocs.io/projects/pytango/en/v10.3.0/how-to/telemetry.html#telemetry-api-summary

(tangomeeting2026-1ivedemos:test) - 14c468 TANGO_TELEMETRY_TRACING_EXPORTERS=http TANGO_TELEMETRY_LOGGING_EXPORTERS=http MonnyDS demo -v3
2026-06-05T19:45:07,701454+0200 DEBUG (device.py:29) demo/rr/1 -> ResourceReporter.init_device()

2026-06-05T19:45:07,718236+0200 DEBUG (device.py:29) demo/rr/1 <- ResourceReporter.init_device()

Ready to accept request

> python (python)
tango
dp = tango.DeviceProxy("demo/rr/1")
dp.is_telemetry_enabled()
False
dp.start_telemetry()
dp.is_telemetry_enabled()
True
dp.stop_telemetry()
dp.is_telemetry_enabled()
False
dp.get_telemetry_tracing()
True
dp.get_telemetry_logging()
True
dp.get_telemetry_tracing_endpoints()
(TelemetryEndpoint(exporter=<TelemetryExporter .HTTP: 1>, endpoint="http://localhost:4318/v1/traces'),)
dp.get_telemetry_logging_endpoints()
(TelemetryEndpoint(exporter=<TelemetryExporter . HTTP: 1>, endpoint="http://localhost:4318/v1/logs'),)
dp.get_telemetry_topics()
('all’,)




Recommendation

Set these in /etc/tangorc orinyour environment:

TANGO TELEMETRY TRACING EXPORTERS
TANGO TELEMETRY TRACING ENDPOINTS
TANGO TELEMETRY LOGGING EXPORTERS
TANGO TELEMETRY LOGGING ENDPOINTS

Then you can easily start and stop telemetry with a single DeviceProxy method.




Tango telemetry
“topics”



What are topics?

A way to limit the number of spans, a bit like logging severity

Set independently on each server and client

v10.3.0 options:

user, database, events, polling
all *
v10.4.0 proposed:
user, configuration, pub sub, request reply, lifecycle, polling, audit, misc

all, none

* the only useful topic in v10.3 See RFC-19 merge request



https://gitlab.com/tango-controls/rfc/-/blob/b372efb9ed063fe180e6a373e91e5c7d0d67b623/19/Telemetry.md#properties
https://gitlab.com/tango-controls/rfc/-/blob/b372efb9ed063fe180e6a373e91e5c7d0d67b623/19/Telemetry.md#properties
https://gitlab.com/tango-controls/rfc/-/blob/b372efb9ed063fe180e6a373e91e5c7d0d67b623/19/Telemetry.md#properties

Examples

~ pytango.client _main_ (1.46ms) —
v DeviceProxy.read_attribute (1.36ms) (e 36ms S

~ Tango::DeviceProxy::read_attribute (1.23ms) [:_%c,

topic: all

~ PowerSupply Tango::Device_5Impl::read_attributes_5 (1.1 [:_36

C“e nt + server - BaseDevice.always_executed_hook (120pus)

- BaseDevice.read_attr_hardware (81us)

- PowerSupply.voltage (251us)

topic: user
client + server
(broken in v10.3%*)

Service & Operation

- pytango.client _main__(2.29ms)

. Service & Operation
topic: user

client + server
(expected in v10.4)

~ pytango.client __main__ (2.47ms)

- PowerSupply PowerSupply.voltage (757ps)

* See cppTango issue 1645



https://gitlab.com/tango-controls/cppTango/-/work_items/1645

When will a span/log be emitted to OTel?

def on span(span) :
i1f telemetry enabled and telemetry tracing enabled:
i1f span.topic in enabled topics:
emit span (span)

def on log message (log):
if telemetry enabled and telemetry logging enabled:
if log.level <= logging level:
emit log(log)




Demo



Using ResourceReporter device before
it pushed events.

(tangomeeting2026-1ivedemos:test) main) TANGO_TELEMETRY_TRACING_EXPORTERS=http TANGO_TELEMETRY_LOGGING_EXPORTERS=http MonnyDS demo -v3
2026-06-07T10:02:49,606172+0200 DEBUG (device.py:29) demo/rr/1 -> ResourceReporter.init_device()

2026-06-07T710:02:49,619949+0200 DEBUG (device.py:29) demo/rr/1 <- ResourceReporter.init_device()

Ready to accept request

Service & Operation v oA % oz s 6.44ms 12.88ms 19.32ms  25.76ms

(taurus-py314) ~ TANGO_TELEMETRY_ENABLE=on TANGO_TELEMETRY_TRACING_EXPORTERS=http taurus device demo/rr/1

~ tango/pytango.client Tang

7 (o

eve DEMO/RR/1 v Tango::DeviceProxy::read_attrib

DEMOJ/RR/1 E v tango/ResourceReporter Tango:D:

8 State ON

LUGLIEEN  Commands

batteryPercent 1001000 %
batteryPowerPlugged @
cpuCount 10
cpuPercent 1800 %
cpuPercentHistory [ Show %
diskFree 105.66
diskPercent 8940 %

Resource usage is ok. Sampling at 1 Hz.
The device is in ON state.

(pytango-stable) TANGO_TELEMETRY_ENABLE=on TANGO_TELEMETRY_TRACING_EXPORTERS=http python
Python 3.14.0 | packaged by conda-forge | (main, Oct 22 2025, 23:45:45) [Clang 20.1.8 ] on darwin
Type "help", "copyright", "credits" or "license" for more information.
tango

dp = tango.DeviceProxy("demo/rr/1")

dp.is_telemetry_enabled()
False

dp.start_telemetry()

dp.is_telemetry_enabled()
True

dp.stop_telemetry()



https://gitlab.com/tango-controls/training/tangomeeting2026-livedemos/-/blob/56abfc6f362625fa6d31184b5969f95216a5b34e/src/tangods_monny/device.py

Benchmarks



PyTango Telemetry Benchmark Analysis - 2026-05-13

Results from 100 iterations with 300 reads per iteration, using TOPICS=all. Times are per read in microseconds. Span counts
are rounded to thousands as reported by the runner. Run on a M1 MacBook Pro. Git hash: d84d6bb923. Extension built in
RelWithDeblInfo mode.

Mean Read Time by Version and Scenario
@ PyTango 10.0 @ PyTango 10.1 @ Develop before runtime configuration @ Current runtime-configuration @ Current runtime-configuration, skip kernel spans
B Telemetry off uses grey bars I Darker: grpc, lighter: http
Average read time, PyTango 10.0 to current and develop
1500 us
1200 us
676 us
900 us /
L]
3
£ /
148 us
600 us
55 us
15 us 300 us
~ pu_lu_mu_is 5 _En_J0_Ris alllalllls sl ANN
cpp client cpp server python client cpp server cpp client python server python client python server

Scenario




Span Counts for Telemetry Enabled Runs

Current runtime-configuration runs produce many more spans when a Python server participates. Skipping PyTango kernel
method spans reduces both span volume and latency substantially for those cases.

B PyTango 10.0 @ PyTango 10.1 W Develop before runtime configuration @ Current runtime-configuration [ Current runtime-configuration, skip kernel spans

@ Darker: grpc, lighter: http
Spans emitted by telemetry enabled runs

210k

168k

126k

Value

84k

42

0k lll .ll l lll III I .ll Ill I llI II| I

cpp client cpp server python client cpp server cpp client python server python client python server

=

Scenario

More details in benchmark_analysis.html and repo



https://gitlab.com/-/project/23992091/uploads/7ddf6e7f0253238b36c6d96069cdb865/benchmark_analysis.html
https://gitlab.com/tango-controls/pytango/-/tree/v10.3.0/examples/telemetry?ref_type=tags

Conclusion



Conclusion

Servers: runtime configuration is easy
Clients: runtime configuration unsolved

Topics: will be useful in v10.4

Performance: investigate regression in 10.3




Useful links

PyTango documentation
https://tango-controls.readthedocs.io/projects/pytango/en/latest/how-to/telemetry.html

Tools
https://grafana.com/docs/opentelemetry/docker-lgtm/

ICALEPCS paper
https://proceedings.jacow.org/icalepcs2025/pdf/WEAGO06.pdf

Observability and OpenTelemetry
https://opentelemetry.io/docs/concepts/observability-primer/

https://opentelemetry.io/docs/what-is-opentelemetry/

https://opentelemetry.io/docs/concepts/sampling/

BETTER SOFTWARE OBSERVABILITY USING TANGO CONTROLS
WITH OPENTELEMETRY - EXPERIENCE AT MAX IV

A. F. Joubert®, L. Zhu, B. Bertrand, MAX IV, Lund, Sweden

Abstract

nTelemetry. The Tango
ipport for OpenTelemetry

ce version 10.0.0. W
We

Cos
in C++ and Pythor
at the

ues.
ry OpenTelemetry

C y [6] is an ope ce and vendor-ag;
software framework that provides a practical way o realise



https://tango-controls.readthedocs.io/projects/pytango/en/latest/how-to/telemetry.html
https://tango-controls.readthedocs.io/projects/pytango/en/latest/how-to/telemetry.html
https://tango-controls.readthedocs.io/projects/pytango/en/latest/how-to/telemetry.html
https://tango-controls.readthedocs.io/projects/pytango/en/latest/how-to/telemetry.html
https://tango-controls.readthedocs.io/projects/pytango/en/latest/how-to/telemetry.html
https://opentelemetry.io/docs/concepts/observability-primer/
https://opentelemetry.io/docs/concepts/observability-primer/
https://opentelemetry.io/docs/concepts/observability-primer/
https://opentelemetry.io/docs/what-is-opentelemetry/
https://opentelemetry.io/docs/what-is-opentelemetry/
https://opentelemetry.io/docs/what-is-opentelemetry/
https://opentelemetry.io/docs/what-is-opentelemetry/
https://opentelemetry.io/docs/what-is-opentelemetry/

Thank you!

Anton Joubert
anton.joubert@maxiv.lu.se
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