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SEuEYEIEiiont adopted C++withia handful of developers
WingWeIying amounts of C++ experience.
Jeveloomen x: nd suppoert on Windows using Micresoft Visual
Ck-k, mc,J,, ng Visual SourceSafe as code repository
=By 1999, “we had

= .)grr:' e'1\/|onte Carlo simulation with hard-coded geometry description

— J’oﬁype reconstruction code
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== “C-)J:ltput to ASCII ntuples
s This was before the proposal

e 2000 Richard Dubois takes the software reins.
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SEAI900, we had plenty of code

AlNtenance nightmare

- Nm ed eliganization and clear lines ofi division
oer JEen components.

= Our C generator was custom built

| anned move to Geant4

55"-’"%" "' — [ooked  to re-use existing code where possible
= = IHEP offered a number of packages: CLHEP, G4

® Provide code system for simulation,
test data analysis, and flight operations.

e [exible & Extensible
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. Oriented C++ Framework
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‘-erX|bIe enough to support all types of physics
5‘- sing needs...from simulation to analysis to
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zation.”
omotes the creation of small
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—ma talnable components which can be
|oaded at runtime

— Components = algorithms, services, 1/0, etc
* Division of data from algorithms
® Supports Linux and Windows
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U@l Framework Contes™
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ard nterfaces* for components

and create additional interfaces as needed.

.rowdes a number of basic
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\nt Data Service, Transient Data Store
- (0C .S)
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~ =Messaging and Logging Services
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- — Persistency Service
-~ 1/0 where various output formats may be
supported

®* Provides standard event loop

* JobOptionsSvc

Job parameters are handled via an input ASCII file or
ontional Pvthon interface.




xeunple  JohOptions

ApplicationMgr.DLLs = {"GaudiAlg', "GaudiAud', "GlastSvc",
“"Hel loWorldGaudi™};

ApplicationMgr.ExtSvc ={
""EventSelector/EventSelector","EventLoopSvc" };

ApplicationMgr.Runable= "EventLoopSvc";
élAuditorSvc.Auditors = { "ChronoAuditor" };
ApplicationMgr.TopAlg ={ "HelloWorld" };

// Set output level threshold (2=DEBUG, 3=INFO, 4=WARNING,
5=ERROR, 6=FATAL )

MessageSvc.OutputLevel = 3;

ApplicationMgr.EvtMax = 10; // events to be processed
EventPersistencySvc.CnvServices ={"EventCnvSvc"};



epk.a, few.months,to.get.our code.

vvomr;., W|th|n the Gaud! framework

> Voge 0] the work involved using the TDS.

— rJ; ~to extract the data that was embedded In
— Ir: existing algorithm classes,
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= _,,_-r-'\-

_;:a--, —’And figure out how to use the TDS and Event

-~ Data Service correctly

~» Skipped using the PersistencySvc, in favor
algorithms for ROOT 1/0



€ 't'c"- ers distributed across 9 time zones

Vindows & Red Hat Linux using Code
ent Tool (CMT) as our build system

_ (169 MB by 2010) of source code for:
lled Monte Carlo Simulation using Geant4

E'Constructlon and Calibration algorithms
ﬁu — 1/0 infrastructure for MC as well as test data to
-~~~ ROOT ntuples and full MC, digitization, and

- reconstruction data.
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Simulation Level O oz
i Source IdfR ead er
Algorithms 4 G enerators See (LAT Data Format)
» See: LdfEw ent
G4 Generator LdfConverter
G4FPropogator — o e e
C=im ulation?
[Als0 see: Eacka%e
E l mcHFEo at
H Digitization ..g
= Algorithms =% digiRootData
O Sea: Transient Persistency = cetectar)
LLI s Data Store Service o
E 1 - AcdDigi See See
o ThrDrigi Eveart RootChnv Svc ™
= CalDigi 5
— Trigoer ;ﬂ. p| reconRootData
.';___.__l.u &cd, Ty, Zall
| Lewvel 1
Recontruction Nt I e
i uple
Algorithms o Em‘; — Ready for - Relati onal
See ASTrono my Table
» AcdRecon # See
CalRecon FT1 Do
M erit QO ptional,
U= r-cdefined
FOOT output file LEGEND:
=+ Lses ROOT Library
Hotes: [ ] GLAST's Gaudi F ramework

= Al Doxygen links in this illustration are for
the latest GlastRelease.

* Enginesring Models 1 and 2 (Eml, Em2,
and Latintearation applications are similar
to S LEAM

[ 1 ROOT CQutput Files
[ optional ROOT Cutput Files

- Momte Carlo (2 Data
- Real Data

Hote: Al ROOT output files are
availakble for analysis using RO OT.
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a;. ‘event loops, and we need to
Udl S event loap.

\/\/e_u\ rp G4’s RunManager, and ask for
Oﬁ‘ avent at a time through our

e ——

= 4'Generator algorithm.

e
—I—I'-
_—-“3-’.'."7“;_-

—

i e
P— cnil— . -
E—__

-



, ' - : —
SEMNIFUSES -eowﬁkagem

KErnel’= defines basic interfaces
[SVC —1dasic services Including event loop
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;ltll — helpful utilities for loading libs at

LLE 1me

“ﬁuc Alg - defines Gaudi Algorithms

9 = GaudiAud — auditors, such as ChronoSvc
» \ay be adding GaudiPython soon

“» Gaudi v21r7, includes and binaries —350 MB
not counting their ROOT external

O
(25 b)




| Gaudi provides
: many: interfaces,

WE'USE  many Fermi does
these ot need.

e In the Interest of

o~ simplifying

=) processing

building Gaudi,

= we limit what

) ROOT

= externals we use.



Store (DDS), for our calibration data

JfOfJOJ\/f

— moner S the cpul usage for all algerithms and provides a report
et r-'?‘ Bnd of the job

J,zr Ol t1onsSvc

settlng of runtime parameters for all components as well as
- determining the sequence of execution.

- I\/I_.essageSvc

— Logging
® |og << MSG::INFO << "Hello World!" << endreq;

\
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- (57 (eme elLO)f — initer ACENONEEANAN

- Mon,.ﬁ and digitization; algoritams

GlelgiE 'F_):" fSVC — service providing detector geometry
rleJr ry ien wWhere: details are stored in XML

- ealll I9SV/C - calibrations

-'*-;:-. astRandomSvc handles initialization of random
= ﬂumber seeds

“e AcdRecon, TkrRecon, CalRecon -
- Reconstruction algorithms

® ntupleWriterSvc — ROOT ntuple
* ROOT 1/O algorithms
e | DFConverter - Flight and test data input
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> Hrovlrl s Not well documented
JEclﬂflrlfﬁ ,general Most docs from 2000

Jﬂ“”’ CES e Steep learning curve

=" F r‘f' 5 spLrce code for development

..-:,ﬁ '1ab|e ® Slow start up during
= Plck and Choose oading

_" - Components e Requires use of

* Python Interface DataObject interface
® Object Oriented

® | ongevity




> Mlie Jraw te Gaudi v21r7 from v18r4

= flosgr e1at|onsh|p to ROOT
2 _Jwa» rootmaps on windows to dynamic load libs

= Gkrhg for VC++ 2008 and gcc 4 support
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> ,ET'ml IS moving from CMT to SCons
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— ‘We lI'continue to use CMT to build Gaudi as one of our ext. libs
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> Ferlh WagLe oJo);
— [ritigs//e)lEss JFGI d slac. stanford.edu/workbook/instrAnalysis_home.htm

Jeitlel] rIQr e Page

/proj-gaudi.web.cern. ch/proj-gaudi
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;_L C audl Mailing List

‘ﬁit’ps*//llsts bnl.gov/mailman/listinfo/gaudi-talk
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