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Abstract

The referenceof actor / sensorvaluesin control systems
is doneby names,socalledchannels.High level applica-
tion havethesechannelnameseitherhard-codedor include
themby configurationfiles. An automaticoffline availabil-
ity checkof all channelsusedin any configurationfile of
a high level applicationsis desiredfor theSLS.Thecheck
hasthreebranches:Eachchannelserverregistersall served
channelnamesin a centraldatabase.Eachconfiguration
file is uploadedto the samedatabaseand can be down-
loadedto thecontrolsystemfrom thedatabase.
In additionto thecheckof configurationfiles many useful
informationcanbe retrieved from that system.The paper
describesthe statusof the implementationandthe perfor-
manceof thesystem.

1 INTRODUCTION

The SLS is a 2.4 GeV third generationsynchrotronlight
source.Like for otherlight sources,theavailiabletime for
testingnew applicationson therealmachineis very short.
In theEPICScontrolsystem,eachIOC providesa number
of channelswhich canbeusedby any numberof applica-
tions.Onerecurrentproblemfor thecontrolsystemis, that
changesin channelnamesarenot communicatedbetween
developersor that inproper loadeddatabasesdo not pro-
videthefull setof requiredchannels.Sincetheseproblems
aredetectedatstartupof theapplicationwhichrequiresthe
channel,this typeof problemoftenleadto asignificantde-
lay of themachinestartupandthereforeto a shorteningof
thetime for machinestudies.
To overcometheseproblemswe generatedatabasetables
of the requiredandthe availiable channelsin order to al-
low automatedoffline checksto detectmissingchannels.
As anadditionalaspect,we cancheckall usedandloaded
channelnameswith respectto thenamingconventionand
the hierarchicaldefineddevice-propertypairsusedto ac-
cessEPICSchannelsvia CDEV.
Thefollowing sectionswill describetheusedmechanisms:

� Automatizeduploadingof EPICSchanneldatabases
to anoracledatabase,

� uploadingchannelsfrom configurationfiles to anora-
cle databaseand

� checksandinformationretrieval usingtheabovedata.

2 UPLOAD CHANNELS FROM EPICS

EachEPICSIOC runsa startupscript to load the EPICS
databases.At theSLSthisstartupscripthasagenericpart,
identicalfor eachIOC. We’ve addeda commandafter the
initializion of the EPICSdatabases,to dump all existing
channelsto files, sortedby the recordtype. This is done
usingthestandardEPICScommand”dbl” for eachrecord
type. The IOC then startsa script on it’s boot PC, us-
ing the vxWorks command”rcmd”, to uploadthosefiles
to theoracledatabase.Thescript
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splits the chan-

nel nameinto device andproperty, accordingto the SLS
namingconvention at the colon ”:”, and uploadsdevice,
property, recordtype, ioc, load time and load dateto the
tableIOC channels.If the namegoesaway or the record
type changes,the two fields in the databasedeleteddate
and deletedtime of the existing row will be set to the
upload time and a new line for that channelwill be in-
serted.Figure1 shows a flow chartof the script. The ta-
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Figure1: Flow chartof thescript
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to uploadEPICS
channelsto oracle.

ble IOC channelscontainsonly informationabouttheex-
isting channelsandtheir recordtypes. The existing fields
of the different recordsand the type of thesefields are



storedin thetableRecordType Definition. A secondscript���
��������������
is usedto uploadthis information from the

systemwidedatabasedefinitionfile to oracle.A join of the
tablesIOC channelsandRecordType Definitionallowsto
retrieveall accessiblefieldsany channel.

3 UPLOAD APPLICATION CONFIGS

Application configurationfiles areusedfor many generic
applicationsin theEPICSenviroment. Thesefiles contain
awidevarietyof informationandareoftenmaintainedwith
graphicaltools,like theadl files for medm.

For our purposewe just wanted to extract the infor-
mation about the required channelsinto the relational
database.Thefile itself is storedasa BLOB1.

Each type of configurationfile can requirea different
type of parsingin order to retrieve the requiredchannels.
For sometypes, like medm,the file itself can be a tem-
plateanddoesnot includeall informationto constructthe
channelnames. In thosecasesadditionalcommandline
argumentsare required to determinethe actual channel
names. The tablesApplication Config Files and Appli-
cationConfig Channelsareusedto storethe information.
The first oneis usedto keepthe filename,thefile itself, a
cvs versionnumberand the dateand time of the upload.
The secondtable keepsfor a filename/ macro variable
combinationall usedchannelsin form of device-property-
field tupel. Thescript � ��� loadsa configurationfile to the
tableApplication Config Filesandstoresall channelsused
by thefile in thetableApplication Config Channels.

The generalapproachis, to start the parsingwith the
commandlines usedfor operation. At the SLS one tool
is usedfor the startupof all applications: the programm
launcher.tcl. All applicationsthat canbe launchedby that
tool have a startupcommandline definedin the launcher
configurationfiles. The script
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parsesthesefiles

andcall � ��� for eachcommandline.
Currentlythescript � ��� canparseconfigurationfiles for

thefollowing applications:
� medm/dm2k: GUI builder tools, supportingmacro

substitutionsandrecursive callsof otherapplications
andrelatedpanels.[1][2]

� StripTool: Tool to displaychannelsversustime, ei-
therfrom realtimeor from archiveddata.[3]

� Channel Ar chiver: Tool to archivechannels.[4]

� Alarmhandler: Showsachannelalarmshierarchy.[5]

� save/restore: Toolsto saveandrestoremachinestates
to files. Requestfiles definelist of channelto save to
a snapshotfile.[6]

� psmController.tcl: RF expert control panel. Pro-
videdtogetherwith theturn-key 500MHz RFstations
by the company Thales(formerly Thomcast)for the
controlof thefiveRFplants.[7]

1BLOB: Binary LargeObjects

� panel.tcl, bar.tk, xyplot.tk, strip.tcl, motor.tcl:
Genericuser interfacesto display or control groups
of channels,build in-house.

The sameconfigurationfile can be used with differ-
ent types of macro variable settings. The file is only
storedoncein Application Config Files sinceit doesnot
change. The required channelsare stored in Applica-
tion Config Channelstogetherwith the given macrosub-
stitutionvariables,sincethesamefile canaccessdifferent
setsof channelsdependingon thesubstitutionvariables.

4 USAGE OF UPLOADED DATA

The informationcanbe usedfor variouskinds of checks
andretrievals. We will illustratea few of the applications
in thefollowing paragraphs.

4.1 Channel Availability Check

The original purposewas to have an automaticcheck,if
all requiredchannelsareavailablefor eachusedconfigu-
ration file. The checkis simply a singleselectstatement:
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which givesa list of device-property-fieldtupel in all files
thatarenot supportedby any IOC.

4.2 Channel Availability History

Thedatabasedoesallow youto searchfor channelsthatare
no longersupportedby any IOC. This mayhelpto find out
which changedid resultin thedisappearanceof a missing
channel. The Time of deletionand the nameof the IOC
thatformerlysupportedthechannelarekept.

4.3 Check of CDEV classes

TheSLSnamingconventionof theSLSconstructsa chan-
nelnamefrom adevicesnameandaproperty, concatenated
to a channelnameusinga coloncharacter. Thedevicesare
accordingto astrictnamingconventionandall existingde-
vicesaredefinedin the so calledmastertable. We assign
eachdeviceto aninterfaceclass.Thisclassdefinesall pub-
lic propertiesof any device of that class. The classescan
inherit propertiesfrom eachotherin a hierachie.Themas-
ter table, the interfaceclasshierachieand the relation is
maintainedin thedatabase.
Thedefinitionof thevalid propertiesfor a device werenot



coupledto theEPICSdatabases.A systemresponsiblehad
to addI new channelsto both andalsoto the configuration
files, whenever required. The new schemeallows now to
checkthe validity of existing device namesandto update
theinterfaceclassesaccordingto therequiredchannelsfor
theexistingapplications.

4.4 Other Checks

Somechecksarealreadyrequiredat the upload. For ex-
amplethe referenceof non existing configurationfiles is
directly reported. This is an importantfeaturefor related
medmdisplays.
Someusefulruntimeinformationcanberetrievedfrom the
database,too. For exampleif somechannelsarenot avail-
able at startupof an application,a simple query can de-
terminethe IOC which shouldhave beenprovided those
channels. It canalso tell if thosechannelwerestill pro-
videdafterthelastrebootof thatIOC, or if they wentaway
afterwards,for exampledueto a crashof the IOC. And it
canprovideacompletelist of all channelsthatwerediscon-
tinuedatthelastreboot,whichin turncanhelpto derivethe
origin of theproblem.
Thelow level applicationdeveloperhasalsoknow thepos-
sibility to find out,who is usinghis channels.This is often
neededin casehe hasto changethe channelnamesin his
EPICSdatabases.

5 PERFORMANCE

The Channelsuploadscript
�����������

wastestedon EPICS
databasesrunningon two simulationIOCs,with about16
thousandrecordseach. The delayin the boot time of the
IOCs is small, in the orderof 20 second2 of a total boot
time of two minutes.This delayis after theIOC is already
fully operational. The upload to the oracle databaseis
doneasynchronouslyfrom thebootPCandtakesabout90
seconds.
The scripts
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and � ��� weretestedon the configu-

rationfiles for therealaccelerator. Theparsingandupload
of 590 configurationfiles which accessesmore than 20
thousanddifferentchannelsis donewithin 4 minutes.

6 SUMMARY AND OUTLOOK

All describedscriptsandfeatureswereimplementedwith
the ratherlimited manpower of abouttwo manweeks. In
the next stepsthe automaticuploadwill be implemented
for the real machine.By endof the yearall IOCs should
sendtheir channelsto oracleandall highlevel applications
in productionwill be automaticallychecked againstthe
existing channels.
The channelconfigurationdatabaseis steadily evolving
new featureswhich will increasethe reliability of the

2IOCsare300MHz PowerPCVME boards,PCswere350MHz Pen-
tium3

application development. It’s featuresare very helpful
to test the correctnessof new applications,to provide an
overview for the control systemandeven for the analysis
of runtimefailuresof theacceleratorcontrolsystem.
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A TABLES
Table 1: IOC Channels

Column Type
Device varchar2(23)
Property varchar2(16)
RecordType varchar2(16)
IOC varchar2(23)
Load Time varchar2(8)
Load Date Date(9)
DeletedTime varchar2(8)
DeletedDate Date(9)

Table 2: RecordType Definition
Column Type
RecordType varchar2(32)
Field varchar2(5)
Field Type varchar2(12)

Table 3: Application Config Files
Column Type
Filename varchar2(64)
Config File blob
UploadTime varchar2(8)
UploadDate Date(9)

Table 4: Application Config Channels
Column Type
Filename varchar2(64)
Macrovar varchar2(256)
Device varchar2(23)
Property varchar2(16)
Field varchar2(5)


