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Introduction

Root advantages:
No space limit like for ntuples

F aster d ata access

O b j ect-oriented

S y stem of references

S econd ary  root files - friend  trees mech anism

C onv enient G U I  for b row sing  of root files 
- ex pressions and  cuts

P h y sics lib rary  - T v ector
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Root file structure
Using tree structure - b ra nch es,  l ea f s
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Root file contents

Ntuple-li k e pa r t

T r a c k er  pa r t

P i x el li n es
P i x el v er ti c es
P i x elT r a c k s  - us i n g  pi x el li n es  a s  s eed
T r a c k s       - us i n g  2  c o n s ec uti v e h i ts  a s  s eed
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Pixel Vertex             Pixel Line

Z  in mm                          Pt

Z e r r o r                            E ta

Pt :  s u m o f  Pix e l  L ine s  Pt        Ph i

I D  :  1 = PV                          V e r te x I D

N u mb e r  o f  Pix e l  L ine s              C h a r g e
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Tracks

Vertex              Outer             ECAL face
(last RecHit)               (GEANE p r o p ag atio n )

VertexP                 OutP                ECALP

VertexPt                O u tPo s i ti o n            E C A L Po s i ti o n

VertexE ta

VertexPh i

VertexZ

N h i ts

C h i 2

C h a rg e

Tvector3 *
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File size, CPU time
CPU: AMD 2000+ MP (1.66 Ghz) =  2.5 x  Pe n t i u m  I I I  7 00 Mhz

jm_2x1033PUjm602_TkMu_g125_UCSD  jm02_hlt80-120 :
r o o t f i le  s i z e    =  62k/ e v e n t     CPU ti me  =  17 . 7 s / e v e n t
n tup le  f i le  s i z e  =  4 7 k/ e v e n t
56 PixelTracks;72 Tracks

jm_1034 PUjm602_TkMu_g125_UCSD    jm02_hlt80-120 :
r o o t f i le  s i z e   =  17 2k/ e v e n t     CPU ti me  =  14 2s / e v e n t
1 1 3  PixelTracks;4 20  Tracks

w i tho ut Tr a c ks  :
r o o t f i le  s i z e   =  137 k/ e v e n t     CPU ti me  =  7 . 8s / e v e n t
w i tho ut Pi xe lL i n e s ,  Pi xe lV e r ti c e s ,  Pi xe lTr a c ks ,  Tr a c ks  :
r o o t f i le  s i z e   =  124 k/ e v e n t     CPU ti me  =  2. 3s / e v e n t
w i tho ut Pi le -up  p a r ti c le s ,  Pi xe lL i n e s ,  Pi xe lV e r ti c e s ,  Pi xe lTr a c ks ,  
Tr a c ks  :
r o o t f i le  s i z e   =  59 . 5k/ e v e n t    CPU ti me  =  2. 2s / e v e n t
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Example for root file analysis (Example.C)
gROOT-> Re s e t ( ) ; / /  Re s e t i n g ROOT
gS y s t e m . L o a d ( " l i b P h y s i c s . s o " ) ;  / /  L o a d i n g P h y s i c s  l i b r a r y  ( TV e c t o r 3 )
gS y s t e m . L o a d ( " l i b E v e n t " ) ;       / /  L o a d i n g E v e n t  l i b r a r y  ( l i b RM 1 0 0 . s o )  Ro o t M a k e r  c l a s s e s
TF i l e  * f  =  n e w  TF i l e ( " E v e n t . r o o t " ) ;  / /  Op e n i g E v e n t  r o o t  f i l e
TTr e e  * T =  ( TTr e e * ) f -> G e t ( " J e t M e t " ) ;    / / S e t i n g T p o i n t e r  t o  J e t M e t  t r e e

J e t M e t Ro o t E v e n t  * e v e n t  =  0  ;    / /  P o i n t e r  t o  E v e n t  o b j e c t   
T-> S e t B r a n c h A d d r e s s ( " E v e n t " , & e v e n t ) ;    / / S e t i n g E v e n t  p o i n t e r

/ / B o o k i n g s o m e  h i s t o gr a m s  . . .
I n t _ t  n e v e n t  =  ( I n t _ t )  T-> G e t E n t r i e s ( ) ;         / /  G e t i n g n u m b e r  o f  e n t r i e s ( E v e n t s )
f o r  ( i n t  i = 0 ; i < n e v e n t ; i + + )            / /  L o o p  o v e r  E v e n t s
{         T-> G e t E n t r y ( i ) ;                     / / Re a d  c o m p l e t e  e v e n t  i n  m e m o r y
/ /  A n a l y s i s  c o d e
i n t  n ge n j e t 5  =  e v e n t -> ge t N G e n J e t 5 ( ) ;
f o r  ( i n t  j = 0 ; j < n ge n j e t 5 ; j + + )   / / l o o p  o v e r  G e n J e t 5
{
J e t M e t Ro o t G e n J e t 5  * ge n j e t 5  =  e v e n t -> G e n J e t 5 ( j ) ;
h 1 -> F i l l ( ge n j e t 5 -> ge t N P a r t s ( ) ) ;
i f  ( ge n j e t 5 -> Re c J e t 5 ( ) )
{
h1-> F i l l ( g e n j e t 5 -> g e t E t ( )  ,  g e n j e t 5 -> R e c J e t 5 ( ) -> g e t E t ( ) ) ;
h 2 -> F i l l ( ge n j e t 5 -> Re c J e t 5 ( ) -> ge t N To w e r s ( ) ) ;

}
}

/ /  D r o w i n g h i s t o gr a m s
h 1 -> D r a w ( ) ;

. . .
c 1 -> M o d i f i e d ( ) ;
c 1 -> U p d a t e ( ) ;   

/ /  P r i n t i n g P S  f i l e  e a c h  1 0 0  e v e n t s
c 1 -> P r i n t ( " E x a m p l e . p s " ) ;
/ /  E n d  o f  a n a l y s i s  c o d e

e v e n t -> c l e a r ( ) ;                     / / c l e a r  e v e n t
}
f . C l o s e ( ) ;  / / C l o s i n g r o o t  f i l e
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Root files production

sundev.cern.ch:/shift/shift19/data3/zh/rootmaker/rm10 0 _ orca6 11_ 10 J un2 0 0 2

j m_ 2 x 10 33P U j m6 0 2 _ T kM u_ g 12 5 _ U C S D  :
10 0 0  events   2 e33/j m0 2 _ hl t2 0 -30 _ 0 _ 0 .root 
10 0 0  events   2 e33/j m0 2 _ hl t5 0 -8 0 _ 0 _ 0 .root 
10 0 0  events   2 e33/j m0 2 _ hl t12 0 -17 0 _ 0 _ 0 .root 
10 0 0  events   2 e33/j m0 2 _ hl t17 0 -2 30 _ 0 _ 0 .root 
10 0 0  events   2 e33/j m0 2 _ hl t2 30 -30 0 _ 0 _ 0 .root 

j m_ 2 x 10 33P U j m6 0 2 _ T kM u_ g 12 5 _ F N A L  :
10 0 0  events   2 e33/j m0 2 b _ hl t38 0 -4 7 0 _ 0 _ 0 .root
Speed estimation:

L ow  l u minosity   : 1 2  0 0 0  ev ents/ 2 4 h
H ig h  l u minosity  :  1  0 0 0  ev ents/ 2 4 h
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Documentation

RootMaker home page:
http://home.fnal.gov/~jdamgov/rootmaker

Root home page:
- U s er gu i d e
- Ref eren c e gu i d e
- T u tori al s
- H O W T O s

http://root.c ern.c h
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Conclusion

Tracks reconstruction is needed of additional tuning.

N ew  ob j ects:  M idC oneA R ecJ ets ...

N eed of sw itch es for turning on/ off of som e data.

R oot files analy sis using root like ex ternal tool.

R oot files p roduction
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