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Abstract

TANGOis a CORBA basedcontrol systembeingdeveloped
by the ESRFand Soleil synchrotrons in France. TANGO
modelsCORBA objectsright downto the frontend. It of-
fers a completesetof communicationservicesfor commu-
nicating, logging, events,configuring, persistanceas well
asa full setof genericgraphicalclientsfor settingup and
testinga TANGO control system. TANGO has bindings
for a numberof popular languagesandcommercial pack-
ages.Thispaperwill presentTANGOanddemonstratehow
TANGOcan be usedto control a Java enableddevice, in
this casea LEGO1 Mindstormsrobotdancingthetango.

1 INTRODUCTION

New controldevicesareappearingonthemarketwith more
capabilitiesthantheir ancestors.Frequentlythey arecon-
trolled with high speednetworksandobjectorientedsoft-
ware libraries. Thesedevices are a far cry from the old
serial line. In additionto the new devicesto control new
languageslikeJavahaveappearedin therecentyearswhich
arealsoobjectoriented.At the ESRFandSoleil we have
built a new controlsystemcalledTANGO which is object
orientedandwhichis well adaptedto controllingthesenew
devices. Our experiencewith the TACO object oriented
controlsystemhasenabledusto improveon thepast.

TANGO usesCORBA for doing network communica-
tion. CORBA is a languageindependantstandardfor im-
plementingdistributedobjectson thenetwork. CORBA is
an evolving standardandis continuouslyaddingnew fea-
tureswhich areof interestfor controlse.g. real-time,em-
bedded,componentmodel. TANGO usesthe omniORB
implementationof CORBA in C++ andJacORBfor Java.
OmniORBis freely available,opensourceandoneof the
fastestORB implementationsaround.

2 TANGO PHILOSOPHY

Thephilosophyof TANGO is to provideuserswith anob-
ject orientedcontrolsystemwhich is powerful andeasyto
useandwhich offers theadvantagesof usingCORBA but
hidesthe details. We have adoptedthe approachthat all
TANGO objectsarederivedfrom oneclasscalledDevice.
Device is the TANGO component.It offers the following
features:

1LEGO is a registeredtrademarkof TheLEGOGroup

� name- every device hasa namewhich is uniquein
every instanceof TANGO

� properties- device areconfiguredby their properties.
Propertiesarepersitantlystoreditemswhich describe
certainaspectsof device configuratione.g. channel
address,baudrate,min, maxetc.

� attributes - eachdevice can have a set of data at-
tributes.Attributeshavea fixeddescriptionwhich de-
finesminimumandmaximumvalues,alarmandwarn-
ing levels,event trigger levels etc. Attributescanbe
eventstoo.

� commands- eachdevice can executea set of com-
mands,commandsacceptone input parameterand
oneoutputparameter. A parametercanbeanarray.

� events- areasynchronousattributeswhich aresentto
all subscribers.

� server - devices are instantiatedin a processcalled
a device server. This is a containerfor a collection
of devices. It providesan administrationinterfaceto
restartthe server, readout the black box, reinitialise
devicesetc.

� polling - device commandsandattributescanbetrig-
geredautomatically. This is doingby polling devices
inside servers. The polling threadis usedto trigger
events,fill thedatacache,triggeractions.

� multi-threading - device servers are multi-threaded.
The omniORB implementationof CORBA usedby
TANGO is thread-safeand allows writing threaded
applicationsusingTANGO.

3 TANGO SERVICES

TheTANGO device componentusestheTANGO services
in order to implementall the featureslisted above. The
following servicesareofferedin TANGO :

� database- a systemwide databaseusingMySQL is
provided for persistantstorageof device properties
anddevicenames

� naming- anamingserviceis providedvia thedatabase
which allows devices to be found independantof
which host they arerunningon. Clientsandservers



from multiple instancesof TANGO canconnectwith
eachother.

� event- TANGO usestheomniNotify implementation
of theCORBA Notificationservice.

� logging - a logging servicewhich useslog4j is pro-
videdfor all devices.

� archiving - archiving of historicaldatais provided.

� groups- groupsof devicescanbeconstructedon the
fly andcontrolledasasingledevice.

� api - a high-level applicationprogrammer’s interface
is provided in C++ andJava. Theapi providesstate-
lessconnectionmanagement.

� starter- TANGO serverscanbeautomaticallystarted
by a starterdaemon.

4 TANGO TOOLS

TANGO is deliveredwith a full setof graphicaltools for
building TANGO device servers, testing them, plotting,
logging andarchiving. All graphicaltools arewritten in
Java using the Swing graphical library. The following
graphicaltoolshavebeendevelopedsofar :

� pogo - a graphicaltool for generatingdevice classes
in C++ or Java. Removesa large part of the tedious
work involved and makes device classdevelopment
very rapid.

� logviewer - a graphicaltool for viewing andfiltering
log messages.

� jive - a graphicaltool for viewing andmodifying the
databaseandtestingdevices.

� devicetree- agenericgraphicaltool for testingdevices
andbuilding simplemonitorpanels.

� atk - a graphicalapplicationtoolkit with a largenum-
ber of graphicalviewersfor variousdatatypes. Can
be run standaloneor be usedto build new graphical
applications.

� astor- agraphicaltool for supervisingaTANGO con-
trol systeme.g. startingdevice servers,checkingde-
vice serversarerunningetc.andtestingdevices.

5 TANGO BINDINGS

TANGO hasbindingsfor thefollowing languages:

� C++

� Java

� Python

� Matlab

� Labview

� Igor

6 DOWNLOAD

The latest version of TANGO (V3.0.2) is available for
downloadingfromtheESRFftp site2. Thefollowingdown-
loadsareavailable:

1. tango-3.0.2.tar.gz - sourcecodereleasefor Linux and
Solaris(built with GNU autotools),

2. tango-3.0.2.win32.zip - binaryreleasefor Windows.

The TANGO coresourcecodeandtools arebeingdevel-
opedas a Sourceforge project3 (tango-cs) and the latest
versionscanbecheckedout from theCVSrepository.

7 TANGO EVOLUTION

TANGO hasalreadyachieved a high degreeof sophisti-
cation. It is currentlybeingusedto build the Soleil syn-
chrotronand to modernisethe ESRFcontrol system. In
the future TANGO will continueto evolve to profit from
improvementsto CORBA. The next step is to adopt the
CORBA ComponentModel. This will allow a bettermap-
ping betweenTANGO componentsand EnterpriseJava
Beans(EJB).TheCCM is verycloseto thecurrentTANGO
device model. Theadvantageof the CCM is that it offers
a commonframework with otherCORBA systems,more
high-level toolsandsolutionsfor areaswhich arecurrently
not addressedin TANGO - security, packagingetc.

Table1: List of TANGOdeviceclasseswrittensofar
device class description

database databaseserver for MySQL
starter server to startotherservers
scan genericscanningserver

serialline genericserialline controller
gpib NI enetgpibcontroller

paragon steppermotorcontroller
mitutoyo analogencoder
diamond diamondcrystalmonochromator
pressure pressuregaugecontroller
meteor framegrabbercontroller
irmirror infra-redmirror controller
tunemon tunemonitorcontroller

wago genericWAGO controller
wagoadc WAGO adccontroller

wagojacks WAGOjackscontroller
wavemaster high-endoscilloscopecontroller
plcmodbus modbusenabledplc controller
mindstorms LEGOmindstormsrobotcontroller

2ftp://ftp.esrf.fr/pub/cs/tango
3http://sourceforge.net/projects/tango-cs



Figure1: Diagramof TANGO device server architecture
for robotdancingtango

8 LEGO ROBOT

TANGO canbeusedto interfacealmostanything. Already
a large numberof TANGO device servers exist. Seeta-
ble 1 for an(incomplete)list of existing device servers. In
this sessionwe will give a live demoof how to interface
TANGO to a LEGOrobotdancingthetango.

LEGO brought out a robot kit called Mindstorms in
1998. It consistsof a programmablebrick with threemo-
tors, threesensorsand700 lego pieces. The heartof the
LEGObrick is aHitachi8300chipwith 32kbytesof mem-
ory. A veryinnovativeprogrammer(JoseSolarzano)ported
areducedversionof theJavavirtual machineto theHitachi.
ThisprojectwascalledTinyVM. Todaythishasforkedinto
the Lejos projectwhich offers a JVM (16 kbytes)aswell
as a completeset of classesfor communicatingwith the
robot from a PC usingthe IR tower, taking imagesusing
theLEGOLogitechcameraandclassesfor doingrobotics.

We have usedtheseclassesto build an embeddedjava
programwhich dancesthetangoandcommunicateswith a
TANGO deviceserver written in Java. Theembeddedjava
programreadsout thelight sensorsandreturnsthemasan
attribute, implementsa statemachineandimplementsthe
following commands:

� DanceTango

� MoveForward

� MoveBackward

� LeanForward

� LeanBackward

� TurnLeft

� TurnRight

� Stop

Figure2: LEGO robotdancingTANGO

The communicationbetweenthe device server and the
robotis doingusingthejavacommunicationclassesto send
andreadintegersvia infra-red. Becausethe communica-
tion is not very fast(approximately1 messagepersecond)
athreadhasbeenusedto implementit soasnotto blockthe
TANGO communication.The infra-redcommunicationis
theweakestlink in therobotandthetowerhasto beplaced
quitecloseto therobotin orderto communicate.

9 CONCLUSION

TANGO is a matureCORBA-basedmiddleware solution
for building anddistributingcontrolcomponents.CORBA
offerstheadvantagesof languageindependance,efficiency,
andevents.Thenext releaseof TANGO(4.0.0)will include
events,and groups. In the future TANGO will integrate
theCORBA ComponentModel. TANGO hasbeenusedto
interfacea numberof differenthardwarealready. TANGO
canalsobeusedon fun projectslike theLEGOrobot.
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