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Abstract

A distributed object orientedclient-sener model, based
on the Common Object RequestBroker Architecture
(CORRA), has been establishedto interface beam
dynamicsapplicationprogramsat the SwissLight Source
(SLS) to essentialsoftware packages. Theseinclude
the acceleratomphysics package, TRACY, the Common
DEVice (CDEV) control library, a relational database
managementsystem and a logging facility for error
messagesind alarm reports. The software architecture
allows for remote clients to invoke computerintensie
methods,such as beamorbit correctionprocedures,on
a dedicatedsener running the UNIX derivative, Linux.
Client programstypically make use of graphical user
interface(GUI) elementgrovided by specializedoolkits
suchas Tk or Java Swing, while monitoreddatarequired
by proceduresutilising the TRACY library, such as
beam optics parameters,are marshalledto the model
sener for fastanalysis. Accessto the SLS accelerator
devicesis achiezed througha genericC++ CDEV sener.
The architectural model components are described
and a prototype application within the beam dynamics
ervironmentis presented.

1 INTRODUCTION

The SwissLight Source(SLS)[1] is a 2.4 GeV electron
storagering currently under constructionat the Paul
Scherrer Institute, Switzerland.  Electrons from an
injector boostersynchrotron,fed by a 100 MeV linear
acceleratgr are transferredto the main ring at full
operatingenegy. Scheduledfor operationin August
2001,the SLSwill provide synchrotrorradiationof high
brilliance to experimenterdrom a variety of disciplines.
A considerablenumber of high-level beam dynamics
application program interfaces (APIs) are required for
the commissioningand operationof the SLS accelerator
complex and for machinephysicsstudies. TheseAPIs
typically sharea numberof generictasksincluding:

accesgo anacceleratophysicspackage,
acceleratodevice control,
databasacces&ndmanagemengnd
loggingof errormessageandalarms.

With the aid of object-orientednethodologycommon
functions can be identified and developed as reusable
components. Furthermore,a distributed systemallows
optimal use of available resources, an important
consideration given the computer intensve physics
algorithms emplojed by the accelerator modelling
procedures. To this end, a distributed client-serer
model, basedon the Common Object RequestBroker
Architecture(CORBA) [2], is presentedglient programs
readily accessharedservicesgitherlocally or acrosshe
network, throughCORBA objects.

2 ARCHITECTURAL MODEL

In the evolution of object-orientedlistributed computing
systems,CORBA is a recent standardthat provides a
mechanismfor defining interfaces betweendistributed
components. Its most distinguishedassetsare platform
independencein so far asthe platform hostsa CORBA
Object Request Broker (ORB) implementation, and
languagandependencesensuredhroughthe useof the
Interface Definition Language(IDL). The latter feature
is of particular interestto SLS beam dynamics API
developersasit providesfor theoptionbetweerhigh-level
applicationlanguagesFor instancethe client component
of the prototype closed orbit correction APl has been
implementedin Tcl/Tk [3] using the BLT extension,a
packagethatis an appropriatematchto the requirements
of this particularapplication. The sener componentspn
the other hand, have beenimplementedn C++ for high
performanceandrun on a dedicatedsener machine.lt is
interestingto note that in this multi-languagescenario,
the Tcl/Tk client programis comparatiely shortin length
and, therefore, quite managable. Optimal use of the
Tk/BLT packageis madefor building the graphicaluser
interface (GUI) componentof the API, while the more
complex componentsare routed to sener processedy
meanf CORBA objects.

21 Server Hardware and System Software

Components

The chosenoperating system and platform for sener
applicationsis RedHat Linux version 6.0 on a sener
housing dual 550 MHz Intel Pentium Ill processors.
The use of Linux and the GNU project C++ compiler



Tcl/Tk or Java

client
TRACY
= M odel Server
Analysis < > D atabase
1 Server Server
CDEV ,
Server |
|
|
1
|
|
|
|
M onitor : Control
L ocal Control System All processes » I\g::sseelg €
‘ ¢ rver

Figurel: SoftwareArchitecturalModel for SLS BeamDynamicsAPIs

(egcs) avoids vendordependeng; compilationwith egcs
further reducesthe dependeng on the operatingsystem
thereby increasingthe portability of applications. A
seconddenticalseneris permanenthavailableto provide
redundang. Client programaypically run on local Linux
PCs.

The principal CORBA productemployedis MICO [4],
a fully compliantCORBA 2.2 implementation available
free of chage under the GNU public license terms.
Use is made of the Naming Service and Interface
Repository facilities provided by MICO. Significantly
in addition to the given IDL to C++ mapping, a Tcl
interfaceto MICO [5] that provides CORBA client and

sener functionality to Tcl scriptshasbeenincorporated.

Noticably absent from MICO at present, however,
is mapping for the Java programming language [6].
Since Java client componentswill be an integral part
of SLS beam dynamics applications, another CORBA
product, namely the Java-basedJavaORB package[7],
provides IDL mappingto Jasa. Applicationsinvolving
permutationsof client-serer processeswritten in C++,
Tcl/Tk and Java have all beentried and tested, further
verifying the interoperability between the different
CORBA 2-compliantproducts.

2.2 Server-Client Software Components

Fig. 1 illustratesthe conceptualdesignof the software
modelemployedfor the retrieval, analysisand display of
pertinentdatafor a specificbeamdynamicsAPI, namely
theclosedorbit display The prototypeTk/BLT client GUI
is shavnin Fig. 2.

A CORBA interfaceto the C-basedlRACY library [8]

Interoperabilityis madepossibleby virtue of the CORBA
2.0 requirementhat the InternetinterORB Protocol (IIOP) be
the standardrotocolfor communicatiorbetweerORBs

provides userswith corvenientaccesgo the accelerator
physicsroutines. This capabilityin itself provided strong
motivation for the useof CORBA asit allows accesgo
the samemachinemodel as usedin offline simulations;
proceduregestedin simulation can thus be effectively
employed for the optimizationof the acceleratoronline.
In this presentexample, measuredbeam positions are
marshalledto the dedictatedTRACY model sener for
analysis. A new set of correctorvaluesis calculated
and presentedto the client togetherwith the predicted
orbit. The correspondinchardware settingsrequiredto
achieve the improved orbit are handledby the Analysis
andDatabas&eners.

Synchronousand asynchronousnteraction with the
EPICS-basedocal acceleratordevice control system[9]
is achieved throughuseof the CommonDEVice (CDEV)
C++ classlibrary (version1.6.2)[10]. A genericCDEV
Sener employs a CORBA sener object that responds
to CDEV-type verbs. The “set”, “get” and “monitor”
verbsareaccompaniedhy a CORBA sequencef objects
containing the parametersrequired to, respectiely,
download setpoints, readback device attributes and
monitor selectecchannels.The configurationinformation
is held in a SQL92 compliant relational databasg11]
which is accessedhrougha CORBA wrappedDatabase
Sener. The Analysis Sener further retrieves monitored
datafrom thereal-timesystemthroughthe CDEV Sener,
for recalibration and analysis. The application API
embeddedn the client GUI componenpolls the Analysis
Senerfor updatedvaluesanddisplaysthem.

All client-sener processesare able to report error
messagesand alarms to a dedicated Message Sener
througha CORBA interface.Presentlythe seneremploys
the UNIX syslogmessagdogging facility, incorporating
a variety of priority levels. Syslog entriesare further
corvertedto SQL insertqueriesfor immediateentry into



Figure2: A prototypeclientapplicationdisplayingmeasuredbeampositions

the database Error messageareviewed eitherthrougha
Tcl/Tk basedrowseror the native databas®rowser

The sener-client componentsfeaturedare typical of
the requirement®f several anticipatedapplications. The
framework further allows for critical codecomponentso
bebettertestedhroughtheir eventualusein differentAPls.

3 FUTURE DEVELOPMENTS

The model presentechererepresentsvork in progress
and, as such, a number of developmentsare foreseen.
Since several of the seners have write privileges to
sensitve softwareandhardwarechannelsit is intendedto
add authenticatiorprocedureghat identify and authorize
the client, e.g. throughuse of the SecureSoclets Layer
(SSL), a protocol also supportedby MICO. Sener
diagnostictools will alsobe addedto provide a synopsis
of usageandperformance.

It is ervisionedthatconfigurationcalibrationandother
datawill beheldin anOracledatabaseéWork is in progress
within the CDEV communityto interface Oracleto the
CDEV servicelayerallowing easydatabasaccesshrough
the CDEV device/messagparadigm12].

Of the CORBA facilitiesandserviceghatarebecoming
increasinglyavailable,particularlyappeallings the Event
Servicewhich offersa corvenientchanneffor distributing
datato one or more consumers. Data from a supplier
is distributed to consumers,on a push or pull basis,
without the supplierrequiringknowldege of the receving
objects.Sucha servicewould be usefullyemployedin the
distribution of calibrateddatato clientconsumers.

The use of Java is noticably gaining momentumin
the acceleratorphysics community; its unique features
of garbagecollection, exception handlingand integrated
threadsupportaredesirableassetdor building large-scale
distributed systems. Java Swing and Java Beansfurther
offer componentsfor building GUI operatorinterfaces

(OPIs). In this respect,an effort to coordinateactiities
with the aim of releasinga standardJava OPI is on the
SoftwareSharingWorkshopagendd13].

4 CONCLUSION

An objectorientedclient-sener modelin which dedicated
C++ senersprovide essentiakervicedo clientsby means
of CORBA objects has been presented. A prototype
client application has demonstratecthat the proposed
architecturalmodel offers an appropriateframework for
applicationprogrammerso develop APIs within thebeam
dynamicservironment.
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