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Introduction

m At Prague workshop decided to have
Data format/persistency task force:

“Define an abstract object persistency layer and a data model
for linear collider simulation studies until the Amsterdam
workshop.”

m People:
m Ties Behnke - DESY/SLAC
m Frank Gaede - DESY
B Norman Graf - SLAC
= Tony Johnson - SLAC
m Paulo Mora de Freitas - IN2P3
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Motivation

LCIO Persistency Framework

Java, C++, Fortran TaralCippionian Java, C++, Fortran
Geant3, Geant4 R n ’ ’
econ- .
Generator Bl .\ \lation : Analysis
struction
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The Persistency Framework

data model

data access @

petsistency
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Meetings

Meeting at SLAC 12/09-12/13/02
(T. Behnke, F. Gaede, N. Graf, T. Johnson)
m agreement to have common petsistency framework in one US group
(hcp lcd) and in the European group: [LCIO
m agreement on the (first) implementation format
m first definition of the data model
Meeting at Ecole Polytechnique 01/14-01/15/03:
(E. Gaede, P. Mora de Freitas, H. Videau, J.-C. Brient)
m agreement to use LCIO as the output format for the Mokka simulation
tmmework
m further discussions and refinement of the data model (reconstruction)
Presentation and discussion of the data model at CERN
miniworkshop of detector performance group 25/02/03

Several phone meetings
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LCIO requitements

need Java, C++ and {77 (!) implementation
extendable data model for current and future
simulation studies
user code separated from concrete data format

® -> want to be flexible for future decisions on persistency
three major use cases

® writing data (simulation)

m reading and updating data (reconstruction)

® read only access to data (analysis)

m needed a.s.a.p. -> keep it simple !
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A brief Look at the Data Model:

for details see talk in detector performance session
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API — simulation data

Interface for
a) writing data (simulation)
b) read only access (analysis)

data entities
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API & implementation

<<interface>>
EVENT:LCEvent

“interfaces>
10::LCReader

3 R
e abstract io o Lot e
+getRunhumber : int +open(...) ¢ int

1getEventhlumber() - int +LCWiiter) +readNextRunHeader) | EVENT:LCRunHeater*
+yetDetecturNarme() . cunst sid. stringd. topen(...) - int +readextEvent() : EVENT::LCEvent™
+9etlimestamp( : long writeRunteader(..) : int -+teadNextEvent(.) | EVENT:LCEvent™
+getCollectionNames() : const StringVec* +wnteteventy ) © nt
-+getCollection(.. ) : LCCollection™ = +eloseq : int
+addCollection(..) : int
+romaveCollostion(..)  int

+elnsn( - int
+ragistar CEvantListanar(.)  void
+remaveL CventListener(..) : void
+registerL CRUnListener(...) - void
+remaveL ChunListener(...) - vord
+eadStreamy) : int

AL LCEve iyt
runmBer -t
4 eventhumber  int
# timeStamp - long long
4 detectorllame : stdstring
[# map : mutable LCGalloctiona conctete classes SI0: SIOWriter
- uulNurnes . mutabls EVENT. Stringves FowRosord  S10_rocord®
access: in [ hdiRecord : SI0_record®
= #-runRecord : SIO record®
4 stream - SI0_stream™ ST0. STORwater
aeRmumbe - in - ertHandler - SIOEventHandler” FEsRecord - SI0_record™
o _hdHandler : SIOEventHandler™ # hdrRecord : SIO_record”
+gerEvenniumber i
oolVector : stdvestoreSI0CalactionHandiar™s ¥ runRecord - SIN_recard
+getDetectorName( : const std:stringa. colVostor  ctdy e
e mostamnt: Pt bool dummyRocord : I0_ocor
+getCollectionNames( : canst EVENT: StringVec™ 'ES“‘;WE‘VEX'T LCEvent f‘j;::""éws%;;:"‘LCEM”OWP“
+getCollsction alaction® SIOWiter ~
ot ) S ETALECollect 510 bk | ~SIOWritert) ZewtP : I0IMPL:LCEventiOlmpi™
PSS Topeny -t “unP : IMPLLCRunHeaderlmg™
) o) il Zrunl iseners - st-set<I0-1 CRunl istener®>
cetRunmbert. ) o Nt “owiistonors : std sot<l0- LCEventListonor™
otEventhumber( . void B () e
+cetDetectaramel..): void close(  in
cetTimeStamp(..) : void #setUpHandiers(..): void +~SI0Reader)
ootAccosaModo(..) : void onen(..) int
S0 SIOEverHandior +re3dNextRunHsader( : EVENT:LCRunHeader™
o OMPL LCEvariOmT™ T readNedEven)  EVENT- LoBvenr”
e+ const EVENT-LCEvent™ +readNextEvent(..) | EVENT:LCEvent™
= close()  int
#SIoBventHandler +registerl CEventListener(... : void
SI0Cventiandle(..)
+wemoveL CEventistenar(..) : void
+SIOEventHandie(..)
registerl CRunListener(. ) : void
+SIOBentHandler) romoveLCRunistonr..) : void
xer(..) : unsigned int “
wersion) : unsigned int
sotEvont(.) : void

1 CFvanfimpl)
+~L CEventimpl

int
[#setupHandlers( - voig
[#readRecord) - int
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API definition for Java and C++

use AID Abstract Interface Definition
= tool from freehep.org
= used successfully in the AIDA project

define interfaces in Java-like language with C++
extensions
m -> generates files with Java interfaces

m -> generates C++ header files with pure abstract base
classes

® use | avadoc for documentation

independent implementations in Java and C++
m -> keep Java “pure” i.e. machine independent
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LCIO Fortran interface

m Fortran support for
m legacy software (e.g. BRAHMS reconstruction)
= non OO-analyses code (“old guys”
m not a third implementation of the library — use
C++-wrapper functions and cfortran.h instead:
= one function for every class member function
B use integers to store pointers !

m -> OO-like code in fortran
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Options

@ x O3

LCIO {77 example:

c%3340.desy de <6=

Buffers Tools Fortran Help

DB RG B

File Edit Options Buffers Tools C++ Help

Cex0EY L BQRIB?

[=3 --—— event
do 10
event =
if{ even

TURnUM
evtnum
detname

write (*,
write (*,
write (#,

10 continue
11 continue

(=} —-——= end ew

— anajob.f

loop ——-—-—---—

Irdrreadnextevent{ reader
t.eq.0 ) goko 141

levktgetrunnumberi event )
levtgeteventnumber{ event )
= levtgetdetectorname( ewvent

) . Tunnum
* ) evitnum stdicout << <¢ runMum ¢¢ std:endl
*) , detname stdicout << << evtMum << std:iiendl

stdicout << <¢ detMame << std::iendl ;

3
ent loop —————-—

ti--—— end event loop ——————

(Fortran]-——L43--59%————
-—i-— anajob.cc (C++ Abbrev)——L16-- 4%-———————————

£l -——— ewent loop —————-
const LCEwent® event ;
while{ (event = lcRdr->readNextEvent{)) != 0 }{

int runbum = event->getRunbumber)
int evtbum = event-rgetEventNumberi{)
string detiame = event-:getDetectorMamed) :
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Persistency Implementation

m use SIO: Simple Input Output
m developed at SLAC for NLC simulation

m already used in hep.led framework

m features:

= on the fly data compression

= some OO capabilities, e.g. pointers

m C++ and Java implementation available
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Status of LCIO

C++ implementation available
m integrated into Mokka simulation framework now

(latest release mokka-01-05 writes TrackerHits in LCIO)
77 prototype
® demonstrating the design
Java implementation development ongoing

complete integration into simulation software chains in
the next months:

m US: hep.cd (Java)

m Burope: Mokka (C++)/BRAHMS-reco(f77)
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(3%
LCIO-To Do

m consolidate the API

m make the implementation more robust
m error handling
m debugging
m implement reconstruction data model
m add fast skipping mechanism
m get user feedback
m -> Jots of improvements ...
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Summary

m LCIO is a persistency framework for linear collider
simulation software

m Java, C++ and {77 user interface

m [.CIO is currently implemented in simulation
frameworks:
® hep.led
® Mokka/BRAHMS-reco
-> other groups are invited to join
m see LCIO homepage for more details:

http://www-it.desy.de/physics/projects/simsoft/Icio /index.html
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Intermediate Software Chain

Geant4/C++ Geant3/f77
zio-files Events

gen. evts - Y Simulation § ;..nmsy MReconstructiony .. roor )
(BI=?) Mokka Brahms

Additional output format for Mokka, compatible
with latest version of Brahms Reco.
http://www.desy.de/~gaede/doc/mokka_flc20030210.pdf
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