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What is it?What is it?

� An attempt to answer a request by RTAG 
1 0

� Common project to address general simulation 
inf rastructure and serv ices

� M inimiz e duplication of  w ork ,  w aste of  ef f ort and 
div ergence

� P rov ide a model f or collab oration b etw een ex periments 
and simulation projects

� U se dif f erent simulation engines transparently  in th e 
contex t of  th e ex periment sof tw are b ase

� I n f ac t a v ery ef f i c i ent way of  ex c h ang i ng  
i nf ormati on and  prof i ti ng  of  eac h  oth er’ s 
resul ts and  ex peri enc e



23-Jul-03 ADA - CERN EP/SFT 3

The simulation “engines”The simulation “engines”

� Geant3
� For years the only package used for extensive and 

detailed detector sim ulation
� N ow  used as “ reference” ,  b ut it does not really fit in 

the plans of any L H C  collab oration

� Geant4  
� D eveloped for detector sim ulation at the L H C
� G aining m om entum  as the user com m unity grow s in siz e

� F l u k a 
� For years T H E  reference for b ackground calculations 

and radiation studies
� G row ing interest to use it for overall detector 

sim ulation studies
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The experimentsThe experiments

� ATLAS, CMS and LH Cb  ar e  c o m p l e t i ng  t h e i r  
m o v e  t o  G e ant 4

� Physics validation studies, optimization, performance

� Feed back to Geant4 itself

� Planning  for b ig  production ex ercises soon ( C M S )  or later this 
year

� I nterest in F luk a as alternative eng ine ( don’ t w ant tw o 
different simulation streams)

� ALI CE ’ s  t ar g e t  i s  F l u k a 
� Not a big interest in G4

� D ev el op  a d etec tor sim u l ation f ram ew ork  w h ere d if f erent 
sim u l ation engines c an u sed  f rom  th e sam e ap p l ic ation 
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The Virtual Monte CarloThe Virtual Monte Carlo

� Provides an abstract interface to detector 
sim u l ation p ack ag e

� C oncrete im p l em entations deal ing  w ith  th e 
ex isting  p ack ag es ( G eant3 ,  G eant4 ,  F l u k a)

� A ctu al  sim u l ation eng ine sel ected at ru n tim e

� A bstract interfaces cu rrentl y  avail abl e in 
( and distribu ted w ith )  R O O T

� G eant3  cu rrentl y  favored over G eant4  in th e 
concrete im p l em entation,  interface to F l u k a 
cu rrentl y  u nder devel op m ent in A L I C E
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A detector simulation perspectiveA detector simulation perspective

Simulation Engine

Geometry,
M a teri a l s  

K i n ema ti c s  

“ E v en t”  

P a rti c l e s ta c k
( M C  tru th )  

M a g .  F i el d  

P h ys i c s  
c on f i g u ra ti on  U s er d oma i n

( a c ti on s )  



23-Jul-03 ADA - CERN EP/SFT 7

The common simulation The common simulation 
f r amew or k  subf r amew or k  sub -- p r oj ectp r oj ect

� Aim: to provide a “service” for each 
y el l ow  b ox  ( appl ication  domain )  

� T o b e in teg rated w ithin  S E AL

� T o b e b u il t on  top of ex istin g  S W ,  as 
mu ch as possib l e

� T he g l u e for con n ectin g  the “services” is 
provided b y  the framew ork ,  as w el l  as 
b asic services ( e. g .  persisten cy )

Revised Overall Simulation Environment
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What are we doing?What are we doing?

� Examining requirements, looking for common 
d iscussion ground  

� “ D esigning”  h igh  lev el serv ices, starting 
from existing ap p lications

� L earning ab out S C R A M

� I nquiring ab out S EA L  and  its functionality
� We are actually happy to finally have something to play 

w ith

� T oy ing w ith  th e V M C

� S etting up  some p rototy p e…
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The hottest The hottest –– the G eom etr y  B oxthe G eom etr y  B ox

� Each experiment has developed/is developing its 
ow n solu tion

� ATLAS, CMS and LH Cb  h i de  t h e  G e ant 4  g e o m e t r y  c o ns t r u c t i o n 
b e h i nd a “ D e t e c t o r  D e s c r i p t i o n”  l ay e r +  au t o m at i c  b u i l de r s

� ALI CE  u s e  t h e  R O O T g e o m e t r y  p ac k ag e

� T here does not seem to b e a dif f erent solu tion 
than su pporting all of  them

� C an w e converge on 1  geometry  pack age w hich 
satisf ies all needs?

� Al l  “ e ng i ne s ”  m u s t  s p e ak  t h e  s am e  g e o m e t r y  l ang u ag e
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Geometry from the G4 Geometry from the G4 v i ep oi n tv i ep oi n t

G4 geometry 
p a c k a ge

Gea n t4 “ en gi n e”
F l u GG i n terf a c e 

F l u k a  “ en gi n e”

I n  p ri n c i p l e A T L A S ,  C M S  
a n d  L H C b  h a v e a l rea d y 
“ a c c es s ”  to F l u k a
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Geometry from the VMC viewpointGeometry from the VMC viewpoint

� Direct link to F lu ka  j u s t 
im p lem ented

� Direct link into G 4  to b e 
rea liz ed

ROOT geometry 
p a c k a ge

G ea n t3  “ en gi n e”

F l u k a  “ en gi n e”

G ea n t4  “ en gi n e”
ROOT to G 4
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The most urgent The most urgent –– M C  truthM C  truth

� Generic solution needed for 
� Storing the actual event being simulated

� Storing secondaries of  interest ( decay  p roducts)

� establishing association betw een hits and track s

� D ifferent ex p erim ents,  different solutions
� F rom simp le “ ad hoc”  solutions to comp lete re- imp lementation 

of  the p article stack  

� D ifferent eng ines req uire different stra teg ies 
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Future stepsFuture steps

� Evaluation of the VMC
� Does it satisfy all requirements?

� Does it fit into th e p rop osed  S W  infrastruc ture?

� H elp  imp lementing  th e “ missing ”  link ?

� P r ototy p e im p lem entation 
� C lose c ollab oration w ith  th e P h ysic s V alid ation p roj ec t to 

p rov id e th em w ith  a w ork ing  infrastruc ture for 
c omp arisons/ tests w ith  d ifferent eng ines


