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Tango Controls v10/IDLv6
(and what is next)

It has arrived -
Tango v10/IDLv6 is (almost) here!

Presenters:  
Thomas Juerges (SKAO)
Anton Joubert (MAX IV)
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Tango Controls IDL: What is it?

● Tango Controls IDL: Describes the 
generic inter-system interface for 
Tango Controls components

● Defines everything that is
○ allowed,
○ not allowed,
○ possible and
○ not possible

in a Tango Controls System

● Decision to modify IDL from v6 on 
more often:

○ Smaller changes
○ Lower impact
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© Gary Larson
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Tango IDLv5

10 years ago, in a galaxy far, far away…

commit:

commit a249b067affb01e0ee2071503504cd661bf07f6e

Author: Emmanuel Taurel <taurel@users.noreply.github.com>

Date:   2014-08-27 15:08:08 +0000

    - Added set_pipe_config in Device_5
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Tango Controls IDLv6: New features

4

● New alarm event

● New DevInfo_6 with version information

● Distributed tracing support and enhanced logging

● Warning and alarm hysteresis
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Tango Controls IDLv6: New alarm event 
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● What is it? A new event: ALARM

● Why do we need it?
○ Allows clients to just subscribe to events when attributes 

cross the ALARM quality factor threshold
○ Removes need to subscribe and subsequently filter out 

unwanted events on every(!) subscriber

● What is the catch?
○ If you want to disable pushing of alarm events when a 

user calls push change event. 
Set free property: AutoAlarmOnChangeEvent to false.

● When? 10.0.0 release
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Tango Controls IDLv6: New DevInfo_6 with version information 
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● What is it? Extended DevInfo_5, carries version information
○ sequence<(string name, string value)> version_info
○ Mandatory: library version (tango), IDL version, 

implementation version (pytango, java)
○ Optional: source version, whatever you like

● Why do we need it?
○ Deployment and configuration traceability
○ Ensuring compatibility, Maintenance, Debugging

● What is the catch?
○ No catch

● When? 10.0.0 release
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Tango Controls IDLv6: Distributed tracing support and enhanced logging
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● What is it? Tracing and logging support for OpenTelemetry

● Why do we need it?
○ Allows tracing of remote calls through distributed system
○ Associate logs with remote calls
○ Profiling / monitoring

● What is the catch?
○ Tiny overhead

■ BUT: Can be disabled

● When? 10.0.0 release

https://opentelemetry.io/docs/what-is-opentelemetry/
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Tango Controls IDLv6: Deprecating notifd
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● What is it?
○ Very old way of getting events.

● Why don’t we want it?
○ ZeroMQ is better
○ We don’t have any tests for it, and it has very little usage

● Plan:
○ Kernel:  Warn of deprecation in 10.0.0
○ Kernel:  Remove in next major release, 11.0.0
○ You:  Don’t use it in any new development!
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ROADMAP: time to unlock "gradual" change!! 

Tango v10
● New alarm event
● Enhanced logging system and distributed tracing support
● New DevInfo_6 with version information
Tango v11
● Warning and alarm hysteresis
● New datatype DevDict (and deprecate DevPipes)
Tango v12
● Multi-parameter commands
Tango v13
● Multi-dimensional arrays
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Is v10 ready? 

cppTango
● Release candidate rc1 was made today

PyTango
● Release candidate rc1 “soon”

JTango
● Aiming for rc1 in September 2024
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DEMO 1!
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Image credit:  Generated with AI
(which can’t spell “demo” twice…)

● Version Info

● Alarm events
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Device version info
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Alarm event from device pushing change event
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Alarm event from device pushing alarm event
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Distributed tracing support

● Observability
● OpenTelemetry
● Viewing the data
● Changes in cppTango and PyTango
● Performance impact
● Sampling

15
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Observability

● Understand a complex system from outside by examining 
outputs.

Helps to troubleshoot novel problems:
“why is this happening?”

● Application code must be instrumented to emit signals:
○ Traces

The path taken to handle a request to the 
application.

○ Metrics
Measurement captured at runtime
(counter, gauge, histogram)

○ Logs
Time-stamped text record
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Source:  https://opentelemetry.io/docs/concepts/observability-primer/ 

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

● Made up of one of more spans
● Span:  unit of work, tracking a specific operation
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Source:  https://opentelemetry.io/docs/concepts/observability-primer/ 

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

● A tool used to instrument software applications so that 
they are more observable:

an observability framework
● Vendor and tool agnostic
● A Cloud Native Computing Foundation (CNCF) project
● Includes:

○ Specifications
○ Semantic conventions
○ Application Programmer Interfaces
○ Software Development Kits in many languages

● Integrated into many free and commercial tools.
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Source:  https://opentelemetry.io/docs/what-is-opentelemetry/ 

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

● Signoz
● Jaeger
● Elasticsearch
● Grafana Tempo
● Zipkin
● More…
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Image credit: https://signoz.io/blog/opentelemetry-backend/ 

https://signoz.io
https://www.jaegertracing.io/
https://www.elastic.co
https://grafana.com/docs/tempo/latest/
https://zipkin.io
https://signoz.io/blog/opentelemetry-backend/
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Changes in cppTango and PyTango

● Opt-in, at 2 levels:
○ Compile-time (default is on)
○ Runtime via environment variable (default is off)

● Dependency on OpenTelemetry API and SDK, OpenSSL, 
gRPC, and more…

● Device servers and clients emit traces for most common 
operations.  Standard Tango logs are also emitted.
Note: only high-level API devices for PyTango.

● Some new environment variables (see docs)

● Not yet: option to toggle on/off after device server has 
process started
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https://gitlab.com/tango-controls/tango-doc/-/issues/403
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Performance impact*
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Standard deviation

(A) 3, 4, 13, 31 μs

(B) 4, 2, 11, 19 μs

(C) 11, 61, 85, 105 μs

● Time for client to read DevDouble attribute
● Single host running server, client, and database 

(i.e., loopback network)
● Averaged over 30k reads
● Traces and logs sent over gRPC
● Traces dropped if in-process buffer full

* THIS WON’T MATCH YOUR SYSTEM!

Telemetry OFF Telemetry ON

(A) Compilation off (B) Environment var off (C) Environment var on

Server Client Time [μs]
Overhead 

[μs] Time [μs]
Overhead 

[μs] Time [μs]
Overhead 

[μs]

C++ C++ 10 0 11 1 26 16

C++ Python 20 0 21 1 115 95

Python C++ 43 0 42 -1 181 139

Python Python 61 0 59 -2 313 252
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Sampling

● Reduce the number of signals sent to the backend.
● Can be done by modifying the collector.
● E.g., keep 5% of spans
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Source:  https://opentelemetry.io/docs/concepts/sampling/ 

https://opentelemetry.io/docs/concepts/sampling/
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DEMO 2!
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Image credit:  Generated with AI

● Distributed tracing 
and logging
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Telemetry demo devices
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Telemetry demo - read attribute on Follower device
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Telemetry demo - Leader turning Follower on
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Telemetry demo - logs associated with trace
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Telemetry demo - exception (Follower device server stopped)
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Telemetry - Example of stats for a service
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And now…
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Bonus slides
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Tango Controls IDLv7: New datatype DevDict
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● What is it? A complex datatype that resembles a Python dict

● Why do we need it?
○ Many hacks and workarounds can be avoided
○ The new multi-parameter command will be much easier 

to implement

● What is the catch?
○ You will fall in love with it 😍

● When? IDLv7, 11.0.0 release
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Tango Controls IDLv7: Warning and alarm hysteresis 
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● What is it? Support for hysteresis in WARN and ALARM 
quality factor decision

● Why do we need it?
○ Avoid too frequent jittering of WARN or ALARM quality 

factors
○ Remove the need for workarounds

● What is the catch?
○ No catch

● When? IDLv7, 11.0.0 release
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Tango Controls IDLv7: Deprecating of DevPipes
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● Once DevDict is available, we would like to deprecate the 
DevPipe data type.

● Removal would be in the next major version after that, so 
12.0.0.
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Tango Controls IDLv8: Multi-parameter commands
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● What is it? Commands with more than one parameter

● Why do we need it? Because a single parameter is often too 
limiting

● What is the catch?
○ Needs DevDict
○ Therefore not all data types will be supported

● When? IDLv8, 12.0.0 release
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Tango Controls IDLv9: Multi-dimensional arrays
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● What is it? Arrays with more dimensions than 1 or 2
● Why do we need it? Because DevSpectrum and DevImage 

are not enough any more to match our use-cases
● What is the catch? Not all basic data types will be supported
● When? IDLv9, 13.0.0 release
● What will happen to DevSpectrum and DevImage?

○ They will continue to exist
○ They will be implemented as 1d- or 2d-case of the 

multi-dimensional array


