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Overview

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

OpenTelemetry
Observability framework
Vendor agnostic
Many programming languages

Image credit: https://signoz.io/blog/opentelemetry-backend/

https://signoz.io/blog/opentelemetry-backend/
https://signoz.io/blog/opentelemetry-backend/
https://signoz.io/blog/opentelemetry-backend/
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Grafana Tempo and Loki Tango application

traces/logs

Tempo
Backend for traces and metrics

Loki
Backend for logs

Image credit: https://grafana.com/docs/tempo/latest/operations/architecture/

https://grafana.com/docs/tempo/latest/operations/architecture/
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Enabling in Tango

Available since Tango 10.0.0

Set environment variables, for example:

TANGO_TELEMETRY_ENABLE=on

TANGO_TELEMETRY_TRACES_EXPORTER=http

TANGO_TELEMETRY_TRACES_ENDPOINT=https://traces.institute.org:443/v1/traces

TANGO_TELEMETRY_LOGS_EXPORTER=http

TANGO_TELEMETRY_LOGS_ENDPOINT=https://logs.institute.org:443/otlp/v1/logs

Can also use HTTP, or GRPC for transport

Can set environment variables in /etc/tangorc



Examples
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GUI and Tango device for camera

Tango device
(Basler)

Camera

Taurus GUI (Lux Viewer)
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Trace overview
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Trace detail
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Span detail
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Simple search
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Slow traces
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Slow traces
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Logs



20

Log fields
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Multi-device
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Two Python devices
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Deep traces
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Process info $ export OTEL_EXPERIMENTAL_RESOURCE_DETECTORS=process

$ python
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TraceQL
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TraceQL Note: max time range for rate() is 3h 
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TraceQL
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TraceQL
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TraceQL
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TraceQL examples

{ .service.name = "BrooksMFC0254"

&& duration > 500ms 

&& resource.service.instance.id = "b108a-d100830cab11/gas/vfcc-02" }

{ resource.host.name = "host.institute.org"} >> { .service.name = "BrooksMFC0254"}

{ span.tango.operation.argument = "double_scalar" }

{ span.tango.operation.argument = "ZmqEventSubscriptionChange" }

{ name = "DeviceProxy.subscribe_event" }

{ name = "PandaPGMPCAPCoTiCtrl.ReadOne" }

{} | rate()

{} | rate() by(resource.host.hostname)

{} | quantile_over_time(duration, 0.99, 0.9, 0.5)
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Real-life usage
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Request from Taurus GUI (12 attributes) Request from Tango internal polling (8 other attributes)

Approx. 50 ms to 400 ms to read from hardware
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Event subscriptions
>>> import tango

>>> dp = tango.DeviceProxy("b107a-ea01/dia/cam-02")

>>> eid = dp.subscribe_event("lastImage", tango.EventType.CHANGE_EVENT, tango.utils.EventCallback())

2025-05-21 19:20:15.559263 B107A-EA01/DIA/CAM-02 LASTIMAGE CHANGE [ATTR_VALID] [[0 0 0 ... 0 0 0]

[0 0 0 ... 0 0 0]

[0 0 0 ... 0 0 0]

...

[0 0 0 ... 0 0 0]

[0 0 0 ... 0 0 0]

[0 0 0 ... 0 0 0]]

>>> dp.unsubscribe_event("lastImage")

Traceback (most recent call last):

File "/opt/conda/envs/sardana/lib/python3.11/site-packages/tango/device_proxy.py", line 1794, in 

__DeviceProxy__unsubscribe_event

evt_info = se[event_id]

~~^^^^^^^^^^

...

KeyError: 'This device proxy does not own this subscription lastImage’ 

>>> dp.unsubscribe_event(eid)

>>>
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Event subscriptions

>>> dp = tango.DeviceProxy("b107a-ea01/dia/cam-02")

DbImportDevice

DbGetProperty

DbImportDevice

DbGetProperty
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Event subscriptions

>>> eid = dp.subscribe_event("lastImage", tango.EventType.CHANGE_EVENT, tango.utils.EventCallback()

DbImportDevice

DbGetProperty

DbImportDevice

DbGetProperty

DbGetCSDbServerList
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Event subscriptions

>>> dp.unsubscribe_event("lastImage")

Traceback (most recent call last):

...
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Event subscriptions
>>> dp.unsubscribe_event(eid)
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Event subscriptions
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Taurus subscribes stateless, so every 10 seconds, 
cppTango retries all the failed subscriptions
(some may never succeed)
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Service graph
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Service graph
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Service graph



Performance impact
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CPU usage

Telemetry enabledTelemetry disabled Telemetry disabled

2 cameras running 2 cameras running 1 camera running



Compute resources for backend



48

Infrastructure

Resources (2 replicas)
8 cores @ 2GHz each
16 GB RAM (250 MB / component: distributor, ingestor, compactor, querier, etc.)

Storage
50 GB/day (only keeping 150 GB)
S3 storage
250 read/writes per second
Ceph using 4 CPU cores, 20 GB RAM (minio would be better)
10k rpm SAS drives

Network
3k spans/second => ~230 HTTP requests/sec
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Tango applications

Telemetry enabled for only 1 out of 16 beamlines

900 devices with 11k commands, 17 k attributes
1 control room workstation (client applications)
Logging only enabled on 1 device

(MAX IV has 24k devices, in total)
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K8s compute resources
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K8s compute resources
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Tempo monitoring
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Timeouts when querying backend

Resources are probably insufficient.
Also see some errors pushing spans from clients
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Sampling to reduce trace volume

Plan to use Grafana Alloy to 
implement tail sampling

Keep traces if
duration > 5ms
status is error
5% of ”normal” traces

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

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


Issues / ideas for improvement
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Warning logs

...

MainThread WARNING 2025-04-04 14:08:02,003 opentelemetry.sdk.trace.export: Already shutdown, 

dropping span.

MainThread WARNING 2025-04-04 14:08:02,004 opentelemetry.sdk.trace.export: Already shutdown, 

dropping span.

Exiting Taurus application:

Sardana spock output:
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Improvement ideas

Shorter trace name for cppTango? E.g. change:
virtual CORBA::Any* Tango::Device_4Impl::command_inout_4(const char*, const CORBA::Any&,   

Tango::DevSource, const Tango::ClntIdent&)

to:  
Tango::Device_4Impl::command_inout_4 and put full signature in a span attribute

Include data from read/write/command/get/put property in span attribute (limit size?)

Device must record client info (e.g., if client hasn't opted in to providing telemetry info, won't know where request 
came from)

Fix crash when doing a short client session with PyTango

Enable/disable/configure at runtime, similar to logging.        cppTango #1398

https://gitlab.com/tango-controls/cppTango/-/issues/1398
https://gitlab.com/tango-controls/cppTango/-/issues/1398
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Other clients

Instrument clients like Taurus GUI, Sardana, TangoGQL



Conclusion
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Summary

Very powerful feature

Negligible impact on Tango device server performance

Backend needs “a lot” of compute resources

Trace sampling will be needed to reduce trace volume 

Room for improvement
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Useful links

PyTango documentation

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

Observability and OpenTelemtery

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

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

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

https://pytango.readthedocs.io
https://pytango.readthedocs.io
https://pytango.readthedocs.io
https://pytango.readthedocs.io
https://pytango.readthedocs.io
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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