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Presentation Outline

• Previous Prototype (March 2002)
• C urren t Prototype O verview
• C urren t Prototype D etail s
• R O O T if ication  I ssues
• F uture Pl an s
• S um m ary
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March 2002 Prototype
• Q u i c k  ROOT P r o t o t y p e  i n s i d e  C OB RA
• E x p e d i e n c e  o v e r  q u a l i t y
• D o n ’ t  d i s t u r b  Ob j e c t i v i t y
• C r e a t e  ROOT c l a s s e s  f o r  “ w r i t e H i t s ”
• ROOT c l a s s e s  p o p u l a t e d  f r o m  e x i s t i n g  
Ob j e c t i v i t y c l a s s e s

• I t  w o r k s !
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Current P ro to ty p e - O v erv i ew
• R e p l a c e  Objectivity w i t h  R OOT i n  
C OB R A / OR C A

• A l l  p e r s i s t e n c y  c a p a b l e  c l a s s e s  R OOT i f i e d  
( i n c l u d i n g  m e t a d a t a )

• U s e  S T L c l a s s e s  ( e . g .  vecto r ).
• N o  R OOT s p e c i f i c  c l a s s e s  u s e d ,  e x c e p t  f o r  
P e r s i s t e n t  R e f e r e n c e s  ( T R ef c l a s s )
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Current P ro to ty p e D eta i l s
• No Redesign of COBRA
• M a p  Ob j y  fu nc t iona l it y  t o ROOT

– O b j y D a t a b a s e  ->  ROOT f i l e
– O b j y C o n t a i n e r  ->  ROOT d i r e c t o r y  ( n o t  
T r e e / B r a n c h )  ( F o l d e r s  n o t  u s e d ,  e i t h e r )

– O b j y R e f / H a n d l e  ->  “ e n h a n c e d ”  TRe f
– O b j y  o o V A r r a y ->   S TL  < v e c t o r > ( n o t  ROOT
s p e c i f i c  a r r a y )
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Prototype Details c on t.
• Map O b j y f u n c t i o n al i t y  t o  R O O T  ( c o n t . )

– O b j y n a m e  s c o p e s  ->  e x i s t i n g  COBRA
i m p l e m e m t a t i o n o f m u l t i m a p u s i n g  < v e c t o r >  
(D i c t O f R e f )

– O b j y  t r a n s a c t i o n  ->  N O N E
– O b j y  s e s s i o n  ->  N O N E
– O b j y  c o n t e x t  ->  N O N E
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• O n e  p r o g r a m m e r  n o t  t h a t  f a m i l i a r  w i t h  COBRA 
• R e m o v i n g  Ob j e c t i v i t y r e f e r e n c e s  a n d  g e t t i n g  
COBRA/ ORCA t o  b u i l d  s u c c e s s f u l l y  ( 3 . 5  w e e k s )

• R e p l a c i n g  s t u b b e d  Ob j e c t i v i t y w i t h  “ e q u i v a l e n t ”  
ROOT f u n c t i o n a l i t y  i n  COBRA b a s e  ( 3  w e e k s )

• R o o t i f y i n g  a l l  p e r s i s t e n c y  c a p a b l e  c l a s s e s ,  w i t h  
s u c c e s s f u l  COBRA/ ORCA b u i l d  ( 2  w e e k s )

• D e b u g g i n g  ( 1  w e e k  s o  f a r  - o n g o i n g )

Scale of Effort
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Current Prototype Status
• ROOT 3 . 0 3 / 0 5 C OB RA  6 _ 0 _ 3 / ORC A  6 _ 0 _ 1
• M e t a d a t a  l i k e l y  t o  b e  i n  R e l a t i o n a l  L a y e r  a l s o  
ROOT i f i e d  f o r  n o w  ( e a s i e r  t h a t  w a y )

• P r o t o t y p e  i n  d e b u g g i n g  s t a g e
• N o t  s u p p o r t e d  y e t  ( d u e  t o  e x p e d i e n c y )

– R e m o t e  f i l e s
– E x t e r n a l h i s t o g r a m m i n g p a c k a g e s  ( e . g .  H T L )

• S t i l l  d e b u g g i n g ,  n o  p e r f o r m a n c e / r e c o v e r y  i n f o  y e t
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Major ROOT Issue
• TRef u n i q u el y  i d en t i fi es ,  b u t  d o es  n o t  
l o c a t e,  a  p er s i s t en t  o b j ec t  o n  d i s k .
– d e f i n e d  a  l a r g e r  c l a s s  c o n t a i n i n g  a d d i t i o n a l  
i n f o r m a t i o n  ( i . e .  f i l e  n a m e ,  d i r e c t o r y  n a m e ,  
o b j e c t  n a m e )  t o  ( p o o r l y )  h a n d l e  t h i s  p r o b l e m .  I t  
“ w o r k s ”  a s  l o n g  a s  n o t h i n g  i s  m o v e d ,  r e n a m e d ,  
s p l i t ,  e t c . . .
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Other ROOT Issues

• ROOT does not provide unique OID
– O I D ’ s  u s e d  b y  T R e f  b e l o n g  t o  T R e f ,  n o t  t o  
o b j e c t .   I f  t w o  T R e f ’ s  r e f e r  t o  s a m e  o b j e c t ,  t h e y  
m a y  o r  m a y  n o t  h a v e  t h e  s a m e  O I D .  T h i s  
c o m p l i c a t e s ,  f o r  e x a m p l e ,  c h e c k i n g  i f  t w o  
T R e f ’ s  r e f e r  t o  s a m e  o b j e c t .

– O b j e c t s  n o t  r e f e r e n c e d  b y  T R e f  h a v e  n o  O I D  a t  
a l l .   ( M a y  b e  O K . )
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Other ROOT Issues (c o n t. )
• Can’t write all modified persistent objects with 
sing le call ( i. e. ,  no “ commit” )
– U s e r  m u s t  d o  b o o k k e e p i n g  t o  k n o w  w h a t  
o b j e c t s  o r  d i r e c t o r i e s  t o  w r i t e ,  a n d  w r i t e  t h e m  
i n d i v i d u a l l y .

– O T O H ,  t h e  a b i l i t y  t o  s e l e c t i v e l y  w r i t e  o b j e c t s  
p r o v i d e s  f l e x i b i l i t y .

– O p i n i o n :  I  p r e f e r  a  c o m m i t ,  e v e n  i n  t h e  a b s e n c e  
o f  A C D  t r a n s a c t i o n s .  



06/06/2002 B i l l  T a n e n b a u m     U S -C M S /F e r m i l a b 1 2

ROOTCINT
• rootcint m u s t  g e n e r a t e  a  d a t a  d i c t i o n a r y  f o r  a n y  
p e r s i s t e n c e  c a p a b l e  u s e r -d e f i n e d  c l a s s

• I f  rootcint m u s t  g e n e r a t e  a  D D  f o r  c l a s s  C ,  i t  m u s t  
g e n e r a t e  a  D D  f o r  a n y  u s e r -d e f i n e d  c l a s s  t h a t  i s :
– A  b a s e  c l a s s  o f  C
– T h e  c l a s s  o f  a  p e r s i s t e n t  n o n -s t a t i c  d a t a  m e m b e r  o f  C

• I f  B < C >  i s  a n  i n s t a n t i a t e d  p e r s i s t e n c e  c a p a b l e  
c l a s s ,  a n d  C  i s  a  u s e r  d e f i n e d  c l a s s ,  a  D D  m u s t  b e  
g e n e r a t e d  f o r  c l a s s  C .
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ROOTCINT (Co n t . )
• B e c a u s e  o f  t h e  a b o v e ,  m a n y  c l a s s e s  m a y  

n e e d  t o  b e  r o o t i f i e d ,  e s p e c i a l l y  i f  d e e p l y  
n e s t e d  t e m p l a t e s  a r e  u s e d  ( a s  i n  C O B R A )

• O p i n i o n :   I f  a  t e m p l a t e d  s m a r t  p o i n t e r  i s  
u s e d ,  k e e p  a  n o n -t e m p l a t e d p e r s i s t e n t  
v e r s i o n  a v a i l a b l e  ( u n l e s s  d a t a  d i c t i o n a r y  
b l o a t  i s  s o m e h o w  s o l v e d / r e d u c e d  b y  o t h e r  
m e a n s ) .
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ROOTCINT Issues
• Not all legal C++ works.

– W h a t  d o e s n ’ t  w o r k  i s  n o t  w e l l  d o c u m e n t e d .
– M u c h  o f  w h a t  d o e s n ’ t  w o r k  i s  n o t  c a u g h t  b y  rootcint .   
R a t h e r ,  t h e  p r o d u c e d  d i c t i o n a r y  d o e s  n o t  c o m p i l e .

– rootcint ’ s  e r r o r  m e s s a g e s  l a c k  d e t a i l .
– F i x e s  n e a r l y  a l w a y s  p o s s i b l e ,  b u t  n o t  a l w a y s  o b v i o u s .
– C o n c l u s i o n :  r o o t c i n t  n e e d s  w o r k  i f  t h e  g e n e r a t i o n  o f  
d a t a  d i c t i o n a r i e s  i s  t o  b e  f u l l y  a u t o m a t e d .

– W o r s t  d e f i c i e n c y :   T o o  l i m i t e d  s u p p o r t  o f  S T L .
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Near Future Plans

• C o m m u n i c a t e  ROOTCINT w i s h  l i s t  t o  
ROOT t e a m  ( p a r t i a l l y  d o n e )

• F i n i s h  d e b u g g i n g  p r o t o t y p e
• P u t  p r o t o t y p e  u n d e r  s o u r c e  c o n t r o l  ( C V S )
• U s e  p r o t o t y p e  f o r  t e s t s  ( P e r f o r m a n c e ,  

r e l i a b i l i t y / r e c o v e r y ,  s c a l a b i l i t y ,  e t c . )
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Possible Future Plan
• Persistency implementation dependencies 
remov ed f rom C O B R A  and placed in separate 
produ cts.

• I mplementation independent representations 
u sed f or:
– P e r s i s t e n c y  c a p a b l e  c l a s s e s
– P e r s i s t e n t  r e f e r e n c e s
– C o n t a i n e r s / C o l l e c t i o n s ,  e t c .
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Summary
• COBRA/ORCA u s i n g  ROOT i s  r u n n i n g  ( b u t  s t i l l  
i n  d e b u g g i n g  s t a g e )

• T Re f n e e d s  i m p r o v e m e n t  t o  l o c a t e  a n d  r e a d  o b j e c t  
i n t o  m e m o r y

• ROOT CI N T c o u l d  u s e  i m p r o v e m e n t  t o  m i n i m i z e  
m a n u a l  u s e r  i n t e r v e n t i o n

• S t i l l  l o t s  t o  d o  t o  m a k e  f r a m e w o r k  i n d e p e n d e n t  o f  
p e r s i s t e n c y  i m p l e m e n t a t i o n


