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Abstiact

TANGOis a CORBA basedcontiol systenbeingdeveloped
by the ESRFand Soleil syndrotronsin France TANGO
modelsCORBA objectsright downto the frontend. It of-

fers a completesetof communicatiorservicesor commu-
nicating, logging, events,configuring persistanceas well

asa full setof genericgraphicalclientsfor settingup and
testinga TANGO control system. TANGO has bindings
for a numberof popularlanguagesand commecial pack-

ages. Thispaperwill preseniTANGOanddemonstatehow
TANGO can be usedto contml a Java enableddevice, in

this casea LEGO! Mindstormsrobotdancingthetango.

1 INTRODUCTION

New controldevicesareappearingpnthemarketwith more
capabilitiesthantheir ancestors Frequentlythey are con-
trolled with high speednetworks and objectorientedsoft-
ware libraries. Thesedevicesare a far cry from the old
serialline. In additionto the new devicesto control new
languagetik e Javahave appearedh therecentyearswhich
arealsoobjectoriented. At the ESRFand Soleil we have
built a new control systemcalled TANGO which is object
orientedandwhichis well adaptedo controllingthesenew
devices. Our experiencewith the TACO object oriented
controlsystemhasenabledusto improve onthe past.

TANGO usesCORPBA for doing network communica-
tion. CORBA is alanguagandependanstandardor im-
plementingdistributedobjectson the network. CORBA is
an evolving standardandis continuouslyaddingnew fea-
tureswhich are of interestfor controlse.g. real-time,em-
bedded,componentmodel. TANGO usesthe omniORB
implementatiorof CORBA in C++ andJacORBfor Java.
OmniORBis freely available,opensourceandone of the
fastesORB implementationsround.

2 TANGO PHILOSOPHY

The philosophyof TANGO is to provide userswith anob-
ject orientedcontrolsystemwhich is powerful andeasyto
useandwhich offersthe advantage®f using CORBA but
hidesthe details. We have adoptedthe approachthat all
TANGO objectsarederivedfrom oneclasscalledDevice.
Device is the TANGO component.It offersthe following
features
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e name- every device hasa namewhich is uniquein
everyinstanceof TANGO

e properties- device areconfiguredby their properties.
Propertiesare persitantlystoreditemswhich describe
certainaspectof device configuratione.g. channel
addressbaudratemin, maxetc.

e attributes - eachdevice can have a set of data at-
tributes.Attributeshave a fixed descriptionwhich de-
finesminimumandmaximumvalues alarmandwarn-
ing levels, eventtrigger levels etc. Attributescanbe
eventstoo.

e commands eachdevice can executea set of com-
mands, commandsacceptone input parameterand
oneoutputparameterA parametecanbeanarray

e events- areasynchronousttributeswhich aresentto
all subscribers.

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

¢ polling - device commandsndattributescanbe trig-
geredautomatically This is doing by polling devices
inside seners. The polling threadis usedto trigger
events fill thedatacachetriggeractions.

e multi-threading - device seners are multi-threaded.
The omniORB implementationof CORBA usedby
TANGO is thread-safeand allows writing threaded
applicationausingTANGO.

3 TANGO SERVICES

The TANGO device componenusesthe TANGO services
in orderto implementall the featureslisted above. The
following servicesareofferedin TANGO :

e database a systemwide databaseising MySQL is
provided for persistantstorageof device properties
anddevice names

e naming- anamingserviceis providedviathedatabase
which allows devices to be found independantof
which hostthey arerunningon. Clientsand seners



from multiple instancesof TANGO canconnectwith
eachother

e event- TANGO usesthe omniNotify implementation
of the CORBA Notificationservice.

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

e archiving - archiving of historicaldatais provided.

e groups- groupsof devicescanbe constructedn the
fly andcontrolledasa singledevice.

e api - a high-level applicationprogrammers interface
is providedin C++ andJava. The api providesstate-
lessconnectiommanagement.

e starter- TANGO senerscanbeautomaticallystarted
by a starterdaemon.

4 TANGO TOOLS

TANGO is deliveredwith a full setof graphicaltools for
building TANGO device seners, testing them, plotting,
logging and archiving. All graphicaltools are written in
Java using the Swing graphical library. The following
graphicaltoolshave beendevelopedsofar:

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

e logviewer - a graphicaltool for viewing andfiltering
log messages.

e jive - a graphicaltool for viewing and modifying the
databasendtestingdevices.

e devicetree- agenerioggraphicalool for testingdevices
andbuilding simplemonitorpanels.

e atk - agraphicalapplicationtoolkit with alarge num-
ber of graphicalviewersfor variousdatatypes. Can
be run standaloneor be usedto build new graphical
applications.

e astor- agraphicaltool for supervisinca TANGO con-
trol systeme.qg. startingdevice seners,checkingde-
vice senersarerunningetc. andtestingdevices.

5 TANGO BINDINGS
TANGO hashindingsfor thefollowing languages
o C++

e Java

Python
o Matlab

e Labview

e Igor

6 DOWNLOAD

The latest version of TANGO (V3.0.2) is available for
downloadingfrom theESRFtp site?. Thefollowing down-
loadsareavailable:

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

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

The TANGO core sourcecodeandtools are beingdevel-
opedas a Sourcefoge project (tango-cs) and the latest
versionscanbe checledout from the CVS repository

7 TANGO EVOLUTION

TANGO hasalreadyachiered a high degree of sophisti-
cation. It is currently being usedto build the Soleil syn-
chrotronandto modernisethe ESRF control system. In
the future TANGO will continueto evolve to profit from
improvementsto CORBA. The next stepis to adoptthe
CORBA ComponeniModel. Thiswill allow abettermap-
ping betweenTANGO componentsand EnterpriseJasa
BeangEJB).TheCCMis verycloseto thecurrentTANGO
device model. The advantageof the CCM is thatit offers
a commonframework with other CORBA systemsmore
high-level toolsandsolutionsfor areaswvhich arecurrently
notaddresseth TANGO - security packagingetc.

Tablel: List of TANGOdeviceclassesnritten sofar

device class description
database databassenerfor MySQL
starter senerto startotherseners
scan genericscanningsener
serialline genericserialline controller
gpib NI enetgpib controller
paragon steppemotorcontroller
mitutoyo analogencoder
diamond diamondcrystalmonochromator
pressure pressuregaugecontroller
meteor framegrabbercontroller
irmirror infra-redmirror controller
tunemon tunemonitor controller
wago genericWAGO controller
wagoadc WAGO adccontroller
wagojacks WAGO jackscontroller
wavemaster| high-endoscilloscopecontroller
plcmodtus modhusenabledblc controller
mindstorms| LEGO mindstormgobotcontroller

2ftp://ftp.esrf.fr/pub/cs/tarm
Shitp://sourcefage.net/pojects/tango-cs
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Figure1: Diagramof TANGO device sener architecture
for robotdancingtango

8 LEGO ROBOT

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

LEGO broughtout a robot kit called Mindstormsin
1998. It consistsof a programmabldrick with threemo-
tors, threesensorsand 700 lego pieces. The heartof the
LEGObrickis aHitachi8300chipwith 32 kbytesof mem-
ory. A veryinnovativeprogramme(JoseSolarzanoported
areducedrersionof theJavavirtual machineto theHitachi.
ThisprojectwascalledTinyVM. Todaythis hasforkedinto
the Lejos projectwhich offersa JVM (16 kbytes)aswell
as a completeset of classedor communicatingwith the
robot from a PC usingthe IR tower, taking imagesusing
the LEGO Logitechcameraandclassegor doingrobotics.

We have usedtheseclassego build an embeddedava
programwhich danceghetangoandcommunicatesvith a
TANGO device sener writtenin Java. Theembeddedgava
programreadsout the light sensorsandreturnsthemasan
attribute, implementsa statemachineandimplementsthe
following commands

¢ DanceBngo

e MoveForward
e MoveBackvard
¢ Leanforward
e LeanBackvard
e TurnLeft

e TurnRight

e Stop

Figure2: LEGO robotdancingTANGO

The communicationbetweenthe device sener and the

robotis doingusingthejavacommunicatiorclasseso send
andreadintegersvia infra-red. Becauseghe communica-
tion is not very fast(approximatelyl messag@ersecond)
athreadhasbeenusedio implemenit soasnotto blockthe

TANGO communication.The infra-redcommunications

thewealestlink in therobotandthetower hasto beplaced
quitecloseto therobotin orderto communicate.

9 CONCLUSION

TANGO is a mature CORBA-basedmiddlevare solution
for building anddistributing controlcomponentsCORBA
offerstheadvantage®f languagendependancesfficiency,
andevents.Thenext releasef TANGO (4.0.0)will include
events,and groups. In the future TANGO will integrate
the CORBA ComponenModel. TANGO hasbeenusedto
interfacea numberof differenthardwarealready TANGO
canalsobeusedon fun projectslike the LEGO robot.
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