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Introduction

Observability
Understand a complex system from outside 
Traces, metrics, logs

OpenTelemetry
Observability framework
Vendor agnostic
Many programming languages



Examples
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Client:  Taurus GUI (Lux Viewer)

GUI and Tango device for camera

Tango device
(Basler)

Camera 

hardware
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Trace detail

User interface: Grafana Tempo

https://grafana.com/docs/tempo/latest/
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Span detail
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Logs
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Metrics from traces

(spans/sec vs. time)



Runtime 
configuration
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How did it use to work?

(spans/sec vs. time)

Tango 10.0 and 10.1

Set environment variables before startup, for example:

TANGO_TELEMETRY_ENABLE=on

TANGO_TELEMETRY_TRACES_EXPORTER=http

TANGO_TELEMETRY_TRACES_ENDPOINT=https://monitoring.institute.org:443/v1/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
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How does it work now?

Old New

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

In Tango 10.3.0

Env vars renamed

New env vars

TANGO_TELEMETRY_TYPES  => tracing,logging | tracing | logging

TANGO_TELEMETRY_TOPICS => all | user,database,events,polling
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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
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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.
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API

Docs

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

Set these in /etc/tangorc or in your 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”
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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

meta-topics:  all *

v10.4.0 proposed:

user, configuration, pub_sub, request_reply, lifecycle, polling, audit, misc

meta-topics:  all, none

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

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
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Examples

* See cppTango issue 1645

topic: all
client + server

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

topic: user
client + server
(expected in v10.4)

https://gitlab.com/tango-controls/cppTango/-/work_items/1645
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When will a span/log be emitted to OTel?

def on_span(span):

if telemetry_enabled and telemetry_tracing_enabled:

if 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
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Using ResourceReporter device before 
it pushed events.

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


Benchmarks
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15 us

676 us

148 us

55 us
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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
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Conclusion

Servers: runtime configuration is easy

Clients: runtime configuration unsolved

Topics: will be useful in v10.4

Performance: investigate regression in 10.3
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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/WEAG006.pdf

Observability and OpenTelemetry

https://opentelemetry.io/docs/concepts/observability-primer/

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

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

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/
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