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Content

• General information
• A tlas  &  L H C b
• M etaM od el
• S ome ex amp les
• A d d itional information
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General

• Almost independent from Gaudi-framew ork
– framework only needed for loading of libraries
– self-c ont ained model

• b orrow ed from J av a-R eflec tion-AP I
– robu st  and c omp let e model
– easy t o h andle and int u it iv e
– well doc u ment ed



Stefan Roiser                                 June 6th ,  2 0 0 2 ,  L C G  P ersistenc y  W ork sh op                                 4

Atlas & LHCb

• Common effort
• A u toma ti c  p rod u c ti on of
d i c ti ona ry -i nforma ti on
– by hand also possible

• D i fferent a d d i ti ona l  i nfo
– c lassI D ,  au t hor
– A D L -inf or m at ion

• P oi nts  to d i s c u s s
– ac c ess t o pr iv at e 
dat a-m em ber s

Atlas L H C b

AD L X M L

G O D

I n tr o sp e c ti o n
i n f o r m ati o n

R e f le c ti o n
M o d e l

ADL-B E

D L L
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C++ concepts supported

• Classes
• I n h er i t an c e
– walk tree

• Co n st r u c t o r s
– c reate i n s tan c es

• M et h o d s
– i n v o c ati o n

• M em b er s
– g et/ s et v alu es

• P o i n t er s
• L i m i t ed  t em p lat e 
f u n c t i o n ali t y
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returnType

f i el d s
type

a rg um entTypes
m eth o d s

a rg Types
c o ns truc to rs

s uperc l a s s es

d ec l a ri ng C l a s s pro pertyL i s t��������
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The Model
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Meta-C l as s es

invoke, r et u r nT y p e, 
a r g u m ent T y p es ,

inf o a b ou t  m et h od s
invoke m et h od sM et a M et h od

FunctionsD e scr ip tionN a m e

g et , s et , 
t y p e, of f s et

inf o a b ou t  m em b er s
s et  a nd  g et  va l u esM et a F iel d

f iel d s , m et h od s , 
c ons t r u c t or s ,
f or N a m e, s u p er C l a s s

b a s ic  ent it y ,
d is t ing u is h  p u b / p r ivM et a C l a s s

na m e, d es c r ip t ion, 
d ec l a r ing C l a s s ,
p r op er t y L is t

h ol d s  inf or m a t ion c om m on 
t o a l l  c l a s s esM et a I t em
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Meta-C l as s es  cont’d

getProperty,  
getProperti es

a d d i ti on a l  i n f o,  
th a t d oes n ’ t f i t 
i n  m od el

M eta PropertyL i s t

s i z e,  s et,  get,  …M eta V ec tor,  
M eta L i s t,  etc …M eta C on ta i n er

FunctionsD e scr ip tionN a m e

get,  s etget,  s et v a l u esM eta A rra y

i s Pri v a te,  i s C on s t,  
i s Protec ted ,  etc …

s ta ti c  f u n c ti on s ,
c h ec k  m od i f i ersM eta M od i f i er

a rgu m en tT ypes ,  
i n s ta n ti a te

c rea te n ew  
i n s ta n c esM eta C on s tru c tor
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How to fill the model
class M C P ar t i cle _ d i ct  {
p u b li c:  M C P ar t i cle _ d i ct ( ) ;  }
st at i c M C P ar t i cle _ d i ct  i n st an ce ;
M C P ar t i cle _ d i ct : : M C P ar t i cle ( )  {
M e t aC lass*  m e t aC =  n e w  M e t aC lass( “M C P ar t i cle ” ,
“T h e  M o n t e  C ar lo  p ar t i cle  k i n e m at i cs i n f o r m at i o n ” ,
0 ) ;

m e t aC ->ad d F i e ld ( “h e li ci t y ” ,  
“d o u b le ” ,  
“H e li ci t y ” ,
& ( ( M C P ar t i cle ) 0 ) ->m _ h e li ci t y ,  
M e t aM o d i f i e r : : se t P r i v at e ( ) ) ;

}
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How to use the model
void* b a s e O f C l a s s =  n e w  M C P a r t ic l e ;
M e t a C l a s s * m c  =  M e t a C l a s s : : f or N a m e ( “ M C P a r t ic l e ” ) ;
s t d: : ve c t or < M e t a F ie l d*> m f  =  m c ->f ie l ds ( ) ;
s t d: : c ou t < <  m f [ 0 ] ->n a m e ( )               / /  ‘ h e l ic it y ’
< <  m f [ 0 ] ->t y p e ( ) ->n a m e ( )               / /  ‘ dou b l e ’
< <  m f [ 0 ] ->de c l a r in g C l a s s ( ) ->n a m e ( )     / /  ‘ M C P a r t ic l e ’
< <  m f [ 0 ] ->g e t ( b a s e O f C l a s s , dou b l e ( ) ) ;  / /   s om e  va l u e
s t d: : ve c t or < M e t a M e t h od*> m m  =  m c ->m e t h ods ( ) ;
s t d: : c ou t   < <  m m [ 0 ] ->n a m e ( )              / /  ‘ h e l ic it y ’
< <  m m [ 0 ] ->r e t u r n T y p e ( ) ->n a m e ( )         / /  ‘ dou b l e ’
< <  m m ->in vok e ( b a s e O f C l a s s ,  dou b l e ( ) ) ; / /   s om e  va l u e
M e t a P r op e r t y L is t * m p  =  m c ->p r op e r t y L is t ( ) ;
s t d: : c ou t < <  m p ->g e t P r op e r t y ( “ C l a s s I D ” ) ; / /  ‘ 2 1 0 ’
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Use cases

• Serialization of objects
• D ata object d escrip tion
– produce dictionary-inf orm ation w ith  
ref l ection-inf o 

• E v ent d ata store brow ser
– b row s e trans ient ev ent s tore

• I nteractiv e p y th on-interface
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Improvements
• access to private data members for foreign 
cl asses
– for the time being ‘#define public private’

• namespace
– s hould be eas y  to implement

• templ ates
• spl it into read/ w rite interface
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Additional information

• Data Dictionaries web pages
– http://cern.ch/lhcb-co m p/F ra m ew o rk s /D a ta D i cti o na ry
– http://a tla s .w eb.cern.ch/A tla s /G R O U P S /S O F T W A R E /O O

/a rchi tectu re/D a ta D i cti o na ry
• af s-area
– GaudiIntrospection

• /a f s /cern.ch/s w /G a u d i /relea s es /G a u d i I ntro s pecti o n
– E x am pl es ( E v ent-pack ag es)

• /a f s /cern.ch/lhcb/s o f tw a re/N E W /E v ent
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Summary
• The model
– is well designed
– is self -c o nt a ined
– is c o m p let e 

(except templates 
an d  n amespaces)
– is int u it iv e
– is ea sy  t o  f eed
– is f a m ilia r  t o  p eo p le 
k no wing t h e 
J a v a  R ef let io n A P I

• D i c t i on a r y  i s  mor e 
t ha n  p er s i s t en c y
– e. g.  ev ent  da t a  
st o r e b r o wser

• C ommon  ef f or t  of  
A t la s  a n d L H C b
– a gr eem ent  o n 
t h is m o del


