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Time 
1999 2001 2003 2005 2007 2009 2011

V1 (Device_1)
original

2013 20152013

V2 (Device_2)
polling

V3 (Device_2)
logging, asynchronism, serialisation

V4 (Device_2)
events

V5 (Device_3)
attributes

V6 (Device_3)
OmniORB 4.1

V7 (Device_3)
locking, atomic write_read

V8 (Device_4)
Zeromq events

V9 (Device_5)
pipes
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Roadmap

Time 
2015 2017 2019 2021 2023 2025 2027

REST api
Faster archiver
Class catalogue

Nanosecond timing
Collaboration contract

V10
Replace CORBA, 

New documentation
WEB based GUI toolkit

TANGO Protocol
New languages
New domains
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Who are we ?
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Community

Connecting things together

Goal : actively encourage the TANGO community 
to work together and participate and contribute 
source code, documentation and ideas

Tools: web site, mailing list, forum, annual 
meetings, workshops, technology transfer 
agencies, industrial partners, EU projects, etc.



  

Community Site

Connecting things together

Goal : actively encourage the TANGO community 
to work together and participate and contribute 
source code, documentation and ideas

Tools: web site, mailing list, forum, annual 
meetings, workshops, technology transfer 
agencies, industrial partners, EU projects, etc.

http://tango-controls.org



  

Community Roles

Connecting things together

Executive Board
Committer: ALBA, ELETTRA, ELI-ALPS, ESRF,    
   (Core)      SOLEIL

Contributor: ANKA, DESY, ELI-BL, FRMII,
                      MAX-lab, SOLARIS, U. SZEGED,
                      INAF-OATS

Community
Users: Free to use Open Source under LGPL3

http://sourceforge.net/projects/tango-cs/
http://sourceforge.net/projects/tango-ds/



  

Pros

Connecting things together

● Simple Design
● Performance
● Highly scalable
● Multiple-languages
● Common tools
● Name service
● Databases
● Multicast
● Support

● Rich GUI toolkits
● Documentation
● Code generator
● Access control
● Community
● Coherency 
● Evolution
● Backwards compatible
● Virtual box



  

Design 

Connecting things together

“The value of a well-designed object is when 
it has such a rich set of affordances that the 
people who use it can do things with it that 
the designer never imagined.”

Donald Norman



  

Control System Design

Connecting things together

Device = 

States + Attributes + Commands

Servers = 
Device Classes + Devices

Control System = 
Database + Servers



  

Scalability 

Connecting things together

TANGO is based on a Peer-2-Peer 
design. This allows it to scale with the 
number of hosts, servers, clients, and 
network. Similar to other P2P networks 
like Internet.



  

Peer-2-Peer

Connecting things together

host1 host3host2

TANGO_HOST=host1,host2 TANGO_HOST=host3



  

Scalability Statistics
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Mobile TANGO

Connecting things together

localhost:8080/mtango/rest/device/sys/tg_test/1

●REST api

●Javascript

●Mobile api 
(Cordova)

localhost:8080/sys/tg_test/1



  

Cons
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● Device class sharing
● Advanced training
● CORBA is not 

mainstream
● Web interface
● HDB time res

● Device failover
● Load balancing

Catalogue

Planned

Replace with 

zeromq

REST api

HDB++ with 
MySQL/Cassandra 



  

Device Hierarchies 

CSP-LMC PSS-LMC LFAA

TM-LMC



  

Examples

Connecting things together

MARS : VERAS

Synchrotron : ESRF

Wind Tunnel : ONERA

Astronomy : NADIR



  

MARS VERAS
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MARS VERAS

Connecting things together



  

ESRF 
Metadata Manager

Connecting things together

Camel

ActiveMQ

Camel

ActiveMQ

ICAT

...

Load balancing + Failover

Failover + Automatic reconnection



  

ESRF 
Managing Metadata 

Connecting things together

Camel

Oracle
Master

External access

ActiveMQ

Camel

ActiveMQ

Oracle
Slave

Glassfish
ICAT Master

Glassfish
ICAT Slave

TopCAT

...

Load balancing + Failover

Failover

Replication + Failover

ICAT Master 
dedicated to 

ingestion



  

ESRF
Metadata Manager FSM

Connecting things together

OFF

RUNNINGON

write_proposal

write_sample

write_scanName

StartScan

AbortScan

EndScan

Reset

Reset

Entry

STANDBY STANDBY

write_proposal

write_sample
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Architecture & Technologies Morpho F1Plus

Device 
PXI

Device 
SAFIN

Device 
PSI8400

Device 
VISU

Serveurs 
Acquisition

Clients lourds
Définition Essai

Client Lourd
Exécution Essai

Base de données : 
• Définition Essai
• Gestion de configuration
• Surveillance

Technologies clés : 
• TANGO : bus de communication (CORBA / ZMQ)
• Eclipse RCP / Qt : IHM des postes de conduite, de définition et de suivi d’essai
• PostgreSQL / HDF5 : stockage des données de définition et des résultats d’essai

Dépouillement
Cluster de calculs

IHM

Stockage

ONERA
Wind Tunnel



  

NADIR Data Archive

Connecting things together

IMAGE
File 

Detecting
TANGO DS

File Importer
(abstract class)

Data
Exporter

TANGO DS

Specialized
File Importer
TANGO DS

Metadata
Exporter

TANGO DS

Raw data

Import data

Import 
metadata 

Lookup for
new 
metadata

Resolve
data 
location

Read data
from archive

Metadata management

Administration Layer

Remote Archive/s

Metadata
Importer

TANGO DS

Data 
Importer

TANGO DS

Tu
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 (

A
Z

 -
 U

S
A

)

Trieste (IT)
Heidelberg (DE)

LBT



  

Why Choose TANGO ...? 

Connecting things together



  

Because ... 

Connecting things together

You need one solution which can adapt to a wide  variety 
of use cases i.e. you need to solve a variety of problems*

Devices are a good fit for you

You think like a software engineer

Your system design is evolutionary

TANGO has most of the features you need

You need a mature high performance solution 
which is proven, low risk + supported

*Oganizations which design systems ... are constrained to produce designs which are 
copies of the communication structures of these organizations - M. Conway



  

Conclusion 

Connecting things together

The SKA LMC problem is heterogeneous 
and TANGO is a good fit

You will gain a lot from a common 
protocol and control system for the 

LMC for modeling, implementing, 
monitoring, archiving, maintenance
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