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What is Tango

* A software bus for distributed objects

MATLAB [t

SRR W

LabVIEW
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What is Tango

ﬁTANGO Code Generator - Holec
File Edit Help

Graphical interface and state | SR TREEVET
maChIne dGSlgn [ Holec [ ACps | PowerSupply

Code generation: C++, Java
and Python

Editing and code re-
generation

Fast development cycle

f Current
4 Spectrum Attributes
E Image Attributes
v S States
o Onl
W OFF
o FALLT

Pogo color code

Abstract item inherited from parent class
Concrete item inherited from parent class

Concrete item defined in this class

Value Item can be controlled by expert and operator level.
Value Item can be controlled by expert only.

Value Inheritance item type has changed.
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together

Connecting things

What is Tango

GUI frameworks for C++, Python and Java
Synoptic editor
1 i ¢ Applications

] JSRRF version 2.9
Frequency Phase Elec. Power Rf_power Transmitter_mode

File Yiew Command Applications
Current 182.424 mA Accelerating voltage | 8.05 MV I:l 352.2022911Mhz | -0.2deg | 1579.kw | 1013. kW_RF 4 CAVITIES
Op_Multi_without_Cav5 | Op_Multi_without_Cav5 Op_Multi_without_Cav5
MV : '

Cavity phase Driver regulation Anode regulation Klystron phase
regulation

regulation

I 1014, kW_i I 1. kW_RF SYR.F I 290. kW_R
I 1583. kW I 352, kw I 533 kW

SRRF 2 Commands

p_Multi_without_Cav5s EEV2_2_88kV_18.5A Op_Multi_without_Cav5 — = :
: | N | I

SRRF 1 Commands SRRF 3 Commands
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Administration and survey system |[EEEXEmETET
Graphical system configuration

[Egdeneb (MStatus, Stvac, SyVac, Tune | Control

Start Mew

51 Controlled Servers on deneb

@ Event Notify Daemon

Restart server

Set startup level
ptime

Polling Manager
Polling Profiler

Pool Threads Manager
Configure ¢¥izardy
Server Info

Class Info

Device Dependencies
Test Deyice

Check States

Black Box

.| Starter logs

Standard Error
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Connecting things together

What is Tango

{3 TAWGo Wanager - Release 60~ Thawiay 34 3ios732 cest 2013 PRI

ESRF - Accelerators

713

¢ @ Diagnostics

Open control Panel
Remote Login

Starter info
= @Image Acq, Emittance Stafer test
- @ Libera SR/SY/TL2 BPM, FOFB,
= @ Linac
- @ Power Supplies Change branch
= @ SR Yacuum c0Ol1l-clé6 Edit Properties
= @ SR Yacuum cl17-c32
- @ SY Vacuum Remove
- @ Safety PSS Elack Eox

¢ @ Servers Starter Logs

] Starter Statistics
Uptime for Servers
Force Update

Clone
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Event System

Was based on CORBA notification service
External notification daemon running on each host
Two network hops

Today based on GMQ: C++ GMQ library and jzmqg
Integrated in the device server process
Based on the publisher-subscriber pattern of GMQ
Event multicasting is possible
Needs to be configured
Complex network set-up: multi casting addresses
Pragmatic General Multicast (PGM) protocol of the @MQ library
Major effort for compatibility

Servers and clients can handle both event systems
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Event System Performance

Data Size Event Rate Latency
1 double = 64 bits 100 KHz

1 KByte 85 KHz
1 MByte 1 KHz

Intel Xeon 2Ghz

* Improvement

A factor 30 for events transferring only a few bytes
« ZMQ event grouping into network packages

« A factor of 10 for events transferring > 100 Kbytes
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Java Device Servers

Java device server API was re-written by Solell
Includes now all features of the C++ API

Validated equivalence of the Java API with the C++ API
The C++ tests suite was executed on a Java test server

Annotations are a key driver when it comes to create a
Tango device

Code is clearly focused and simplified
No knowledge of inherited methods needed
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Java Device Servers

The ‘@Device’ annotation defines the class ‘TestDevice’ as a Tango
class

The ‘@Attribute’ annotation defines the class field ‘myAttribute’ as a
Tango Attribute

@Device
public class TestDevice {

@Attribute
public double myAttribute;

public double getMyAttribute () {
return myAttribute;

}
public void setMyAttribute (double SetValue) {

myAttribute = SetValue;
}
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Tango Mobile

Three different solutions available:

The Tango Java client APl was ported to Android for local
applications

Applications for iOS and Android using the Cordova
(PhoneGap) framework

Allows the writing of java script applications which connect to
Tango device servers via proxy servlets on a TomCat server

Intranet

Servlet
Container Tango
Tango

Proxy ¢
Servlet
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Tango Mobile

Three different solutions available:

A browser based web solution, which uses the web interface of
the Taurus GUI framework

Allows writing java script applications which communicate via
web sockets with a Tornado web server

miL EEE wEr=oon
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Embeddlng Tango
Low cost fully fledged ARM based computers running Linux
Rasberry Pi Beagle Bone

Very low cost Used for projects at ELETTRA
and the ESRF

LASER Laboratory &  Controls T
eam

NANORADIAN BEAM STEERING CONTROLLER

qany TS
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Tango Version 9

Data Pipes:

A third communication type between clients and servers on top of
commands and attributes

Data blobs can be transferred

A variable set of data composed out of basic data types like a C-
structure

The composition might change with every data transfer
Self-describing data

The usage will be the transfer of synchronized sets of data
For example scan results
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Tango Version 9

Forwarded (Relay) Attributes:

The same attribute, or data value, might be used by several
Tango classes

In a second class we want to instantiate automatically an attribute
with the same interface

Forwarding of all read and write requests to the source attribute
No manual coding will be required
The code generator Pogo can produce the necessary code
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http://www.tango-controls.org
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