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Abstract

The referenceof actor/ sensorvaluesin control systems
is doneby names so calledchannels.High level applica-
tion havethesechannehame<itherhard-codedr include
themby configuratiorfiles. An automatiooffline availabil-
ity checkof all channelsusedin ary configurationfile of
a high level applicationds desiredfor the SLS. The check
hasthreebranchesEachchannekenerregistersall sened
channelnamesin a centraldatabase.Eachconfiguration
file is uploadedto the samedatabaseand can be down-
loadedto the control systenfrom thedatabase.

In additionto the checkof configurationfiles mary useful
information canbe retrieved from that system. The paper
describeghe statusof the implementatiorandthe perfor
manceof the system.

1 INTRODUCTION

The SLS is a 2.4 GeV third generationsynchrotronlight
source.Like for otherlight sourcesthe availiabletime for
testingnew applicationson the realmachineis very short.
In the EPICScontrolsystemgeachlOC providesa number
of channelswvhich canbe usedby any numberof applica-
tions. Onerecurrentproblemfor the controlsystemis, that
changesn channelnamesare not communicatedetween
developersor that inproperloadeddatabaseslo not pro-
vide thefull setof requiredchannelsSincetheseproblems
aredetectedht startupof theapplicationwhich requireshe
channelthis type of problemoftenleadto asignificantde-
lay of the machinestartupandthereforeto a shorteningof
thetime for machinestudies.

To overcometheseproblemswe generatedatabaseables
of the requiredandthe availiable channelsn orderto al-
low automatedffline checksto detectmissingchannels.
As anadditionalaspectwe cancheckall usedandloaded
channelnameswith respecto the namingcorventionand
the hierarchicaldefineddevice-propertypairs usedto ac-
cessEPICSchannels/ia CDEV.

Thefollowing sectionswill describeéheusedmechanisms:

e Automatizeduploadingof EPICSchanneldatabases
to anoracledatabase,

¢ uploadingchanneldrom configuratiorfilesto anora-
cle databasand

e checksandinformationretrieval usingtheabove data.

2 UPLOAD CHANNELS FROM EPICS

EachEPICSIOC runsa startupscript to load the EPICS
databasedAt the SLSthis startupscripthasa genericpart,
identicalfor eachlOC. We've addeda commandafterthe
initializion of the EPICSdatabasesto dump all existing
channeldo files, sortedby the recordtype. Thisis done
usingthe standardePICScommand'dbl” for eachrecord
type. The IOC then startsa script on it's boot PC, us-
ing the vxWorks command’rcmd”, to uploadthosefiles
to the oracledatabase The scriptdb2odb splitsthe chan-
nel nameinto device and property accordingto the SLS
naming corvention at the colon ”:”, and uploadsdevice,
property recordtype, ioc, load.time andload dateto the
table IOC_channels.If the namegoesaway or the record
type changesthe two fields in the databasealeleteddate
and deletedtime of the existing row will be setto the
uploadtime and a new line for that channelwill be in-
serted. Figure 1 shows a flow chartof the script. Theta-
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Figurel: Flow chartof thescriptdb2odb to uploadEPICS
channelgo oracle.

ble IOC_channelscontainsonly informationaboutthe ex-
isting channelsandtheir recordtypes. The existing fields
of the different recordsand the type of thesefields are



storedin thetableRecord Type Definition. A secondscript
dbd2o0db.pl is usedto uploadthis informationfrom the
systemwide databaselefinitionfile to oracle.A join of the
tableslOC_channelsandRecord Type_ Definition allowsto
retrieve all accessibldieldsarny channel.

3 UPLOAD APPLICATION CONFIGS

Application configurationfiles are usedfor mary generic
applicationsn the EPICSenviroment. Thesefiles contain
awide varietyof informationandareoftenmaintainedwvith
graphicattools, like theadlfiles for medm.

For our purposewe just wantedto extract the infor-
mation about the required channelsinto the relational
databaseThefile itself is storedasa BLOB!.

Eachtype of configurationfile canrequirea different

type of parsingin orderto retrieve the requiredchannels.

For sometypes, like medm, the file itself can be a tem-
plateanddoesnot includeall informationto constructthe
channelnames. In thosecasesadditionalcommandline

argumentsare requiredto determinethe actual channel
names. The tablesApplication.ConfigFiles and Appli-

cation Config Channelsare usedto storethe information.
Thefirst oneis usedto keepthe filename thefile itself, a
cvs versionnumberand the dateandtime of the upload.
The secondtable keepsfor a filename/ macro variable
combinationall usedchanneldn form of device-property-
field tupel. The scriptxpv loadsa configuratiorfile to the
tableApplication.Config Filesandstoresall channelsised
by thefile in thetableApplication.Config Channels.

The generalapproachis, to startthe parsingwith the
commandlines usedfor operation. At the SLS onetool
is usedfor the startupof all applications:the programm
launchertcl. All applicationghat canbelaunchedby that
tool have a startupcommandine definedin the launcher
configurationfiles. The script1cf2o0db parseshesefiles
andcall xpv for eachcommandine.

Currentlythe scriptxpv canparseconfiguratiorfiles for
thefollowing applications:

e medm/dm2k: GUI builder tools, supportingmacro
substitutionsandrecursve calls of otherapplications
andrelatedpanels.[]2]

e StripTool: Tool to display channelsversustime, ei-
therfrom realtimeor from archiveddata.[3

e Channel Ar chiver: Tool to archive channels.[}
e Alarmhandler: Shovsachanneblarmshierarchy{5]

e save/restore: Toolsto save andrestorenachinestates
to files. Requestfiles definelist of channelto sare to
asnapshofile.[6]

e psmController.tcl: RF expert control panel. Pro-
videdtogethemith theturn-key 500MHz RF stations
by the compaty Thales(formerly Thomcast)or the
controlof thefive RF plants.[1]

1BLOB: Binary Large Objects

e panel.tcl, bar.tk, xyplot.tk, strip.tcl, motor.tcl:
Genericuserinterfacesto display or control groups
of channelsbuild in-house.

The sameconfigurationfile can be usedwith differ-
ent types of macro variable settings. The file is only
storedoncein Application.Config Files sinceit doesnot
change. The required channelsare storedin Applica-
tion_Config.Channelgogetherwith the given macrosub-
stitution variables sincethe samefile canaccesglifferent
setsof channelslependingn the substitutionvariables.

4 USAGE OF UPLOADED DATA

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

4.1 Channel Availability Check

The original purposewasto have an automaticcheck, if
all requiredchannelsare available for eachusedconfigu-
rationfile. The checkis simply a single selectstatement:

select filename,macrovar,
device,property,field
from Application_Config_Channels a
where not exists (
select *
from I0OC_Channels i
where a.device=i.device
and a.property=i.property
and a.field inl1l (
select field
from Record_Type_Definition r
where i.record_type=r.record_type

)
);
which givesa list of device-property-fieldupelin all files
thatarenot supportedy any IOC.

4.2 Channel Availability History

Thedatabaseéoesallow youto searchfor channelghatare
no longersupportedyy any IOC. This mayhelpto find out
which changedid resultin the disappearancef a missing
channel. The Time of deletionandthe nameof the IOC
thatformerly supportedhe channelarekept.

4.3 Check of CDEV classes

The SLS hamingcorventionof the SLS constructsa chan-
nelnamefrom adevicesnameanda property concatenated
to achannehameusingacoloncharacterThedevicesare
accordingo astrictnamingcorventionandall existing de-
vicesaredefinedin the so called mastertable. We assign
eachdeviceto aninterfaceclass.This classdefinesall pub-
lic propertiesof ary device of thatclass. The classescan
inherit propertiesfrom eachotherin a hierachie.The mas-
ter table, the interface classhierachieand the relation is
maintainedn the database.

Thedefinition of the valid propertiedfor a device werenot



coupledto the EPICSdatabasesA systenresponsiblénad
to addnew channelgo both andalsoto the configuration
files, whenerer required. The new schemeallows now to

checkthe validity of existing device namesandto update
theinterfaceclassesccordingto therequiredchanneldor

the existing applications.

4.4 Other Checks

Somechecksare alreadyrequiredat the upload. For ex-
amplethe referenceof non existing configurationfiles is
directly reported. This is an importantfeaturefor related
medmdisplays.
Someusefulruntimeinformationcanberetrievedfrom the
databasetoo. For exampleif somechannelsarenot avail-
able at startupof an application,a simple query can de-
terminethe IOC which should have beenprovided those
channels. It canalsotell if thosechannelwere still pro-
videdafterthelastrebootof thatlOC, or if they wentaway
afterwards,for exampledueto a crashof the IOC. And it
canprovideacompletdist of all channelshatwerediscon-
tinuedatthelastrebootwhichin turn canhelpto derivethe
origin of the problem.

Thelow level applicationdeveloperhasalsoknow the pos-
sibility to find out, whois usinghis channelsThisis often
neededn casehe hasto changethe channelnamesin his
EPICSdatabases.

5 PERFORMANCE

The Channelauploadscript db2odb wastestedon EPICS
databasesunningon two simulationlOCs, with about16
thousandrecordseach. The delayin the boottime of the
IOCs s small, in the orderof 20 second of a total boot
time of two minutes.This delayis after thelOC is already
fully operational. The uploadto the oracle databasés
doneasynchronouslyrom the boot PC andtakesabout90
seconds.

The scripts1lcf2odb andxpv weretestedon the configu-
rationfiles for therealacceleratarThe parsingandupload
of 590 configurationfiles which accessesnore than 20
thousandlifferentchannelss donewithin 4 minutes.

6 SUMMARY AND OUTLOOK

All describedscriptsand featureswereimplementedwith

the ratherlimited manpaver of abouttwo manweeks. In

the next stepsthe automaticuploadwill be implemented
for the real machine. By endof the yearall IOCs should
sendtheir channeldo oracleandall highlevel applications
in productionwill be automaticallychecled againstthe
existing channels.

The channelconfigurationdatabaseds steadily evolving

new featureswhich will increasethe reliability of the

2|0Csare300MHz PaverPCVME boards PCswere350MHz Pen-
tium3

application development. It's featuresare very helpful
to testthe correctnes®f new applications,to provide an
overview for the control systemand evenfor the analysis
of runtimefailuresof theacceleratocontrolsystem.
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A TABLES
Table 1: IOC_Channels
Column Type
Device varchar2(23)
Property varchar2(16)
RecordType | varchar2(16)
I0C 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)




