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Persistency Project Persistency Project ––
H ow  to g et sta rted ?H ow  to g et sta rted ?

�� Persistency RTAG has delivered its final report to SC2Persistency RTAG has delivered its final report to SC2
–– D e s c r i b i n g  a n  a g r e e d  t o p  l e v e l  c o m p o n e n t  m o d e lD e s c r i b i n g  a n  a g r e e d  t o p  l e v e l  c o m p o n e n t  m o d e l
–– A g r e e m e n t  h a s  b e e n  a c h i e v e d  i n  s o m e  a r e a s  b y  l e a v i n g  A g r e e m e n t  h a s  b e e n  a c h i e v e d  i n  s o m e  a r e a s  b y  l e a v i n g  
c o n t r o v e r s i a l  i s s u e s  o p e nc o n t r o v e r s i a l  i s s u e s  o p e n

�� The Persistency proj ect is a developm ent proj ectThe Persistency proj ect is a developm ent proj ect
–– C l o s e  r e l e a s e  d a t e s  C l o s e  r e l e a s e  d a t e s  –– w i l l  i n i t i a l l y  p r o v i d e  r e s t r i c t e d  f u n c t i o n a l i t yw i l l  i n i t i a l l y  p r o v i d e  r e s t r i c t e d  f u n c t i o n a l i t y
–– L i m i t e d  s c o p e  L i m i t e d  s c o p e  –– w o n ’ t  n o t  s o l v e  a l l  d a t a  m a n a g e m e n t  p r o b l e m sw o n ’ t  n o t  s o l v e  a l l  d a t a  m a n a g e m e n t  p r o b l e m s
–– O u t p u t  i s  r e a l  s / w  O u t p u t  i s  r e a l  s / w  -- p a s s  a c c e p t a n c e  t e s t s  b y  c o m p i l e r  a n d  e n d  p a s s  a c c e p t a n c e  t e s t s  b y  c o m p i l e r  a n d  e n d  
u s e r su s e r s

�� N eed an even m ore prag m atic approach than RTAGN eed an even m ore prag m atic approach than RTAG
–– L i t t l e  t i m e  f o r  p h i l o s o p h i c a l  a r g u m e n t sL i t t l e  t i m e  f o r  p h i l o s o p h i c a l  a r g u m e n t s
–– B u t  n e e d  t o  m a k e  s u r e  t h a t  a n y  i n i t i a l  s i m p l i f i c a t i o n s  B u t  n e e d  t o  m a k e  s u r e  t h a t  a n y  i n i t i a l  s i m p l i f i c a t i o n s  

�� Are accepted by LCG Architect's ForumAre accepted by LCG Architect's Forum
�� Come w ith a cl ear pl an  w hen  the real  sol ution  can  be achiev edCome w ith a cl ear pl an  w hen  the real  sol ution  can  be achiev ed



Scope of the ProjectScope of the Project
�� Limit the initial project scope to the core persistency problemLimit the initial project scope to the core persistency problem

–– I n l i n e w i t h  R T A G  p r o j ec t  p r o p o s a lI n l i n e w i t h  R T A G  p r o j ec t  p r o p o s a l
–– O t h er  i m p o r t a n t  d a t a  m a n a g em en t  c o m p o n en t s  a r e o u t s i d e o f  t h e O t h er  i m p o r t a n t  d a t a  m a n a g em en t  c o m p o n en t s  a r e o u t s i d e o f  t h e 
p er s i s t en c y  p r o j ec tp er s i s t en c y  p r o j ec t

�� We should at least know which outside components later to integrWe should at least know which outside components later to integrate withate with
�� S ome E x amplesS ome E x amples

–– A p p l i c a t i o n  C a c h e M a n a g em en t  A p p l i c a t i o n  C a c h e M a n a g em en t  
–– C o n d i t i o n s D BC o n d i t i o n s D B
–– P r o d u c t i o n  B o o k k eep i n gP r o d u c t i o n  B o o k k eep i n g
–– G r i d  R ep l i c a  M a n a g em en tG r i d  R ep l i c a  M a n a g em en t

�� Later Later R T A G sR T A G s may chang e that may chang e that 
–– b u t  t h i s  p r o j ec t  c a n ’ t  r ea l i s t i c a l l y  a d d r es s  a l l  p r o b l em s  a t  o n cb u t  t h i s  p r o j ec t  c a n ’ t  r ea l i s t i c a l l y  a d d r es s  a l l  p r o b l em s  a t  o n c ee



Goals of this workshopGoals of this workshop
�� Agree on a component breakdownAgree on a component breakdown

–– R e f i n e m e n t  o f  t h e  R T A G  c o m p o n e n t  m o d e lR e f i n e m e n t  o f  t h e  R T A G  c o m p o n e n t  m o d e l
�� Agree on th e bas i c pri nci pl e of  th ei r i nteracti onAgree on th e bas i c pri nci pl e of  th ei r i nteracti on

–– D r a f t  i n t e r f a c e s  d e f i n e  t h e  m a i n  p r o t o c o l s  i n v o l v e dD r a f t  i n t e r f a c e s  d e f i n e  t h e  m a i n  p r o t o c o l s  i n v o l v e d
–– E x p e c t  s i g n i f i c a n t  c h a n g e s  a s  w e  g o  a l o n gE x p e c t  s i g n i f i c a n t  c h a n g e s  a s  w e  g o  a l o n g

�� Agree on th e pri ori ty  of  th ei r i mpl ementati onAgree on th e pri ori ty  of  th ei r i mpl ementati on
–– B a s e d  o n  i n p u t  f r o m  t h e  e x p e r i m e n t s …B a s e d  o n  i n p u t  f r o m  t h e  e x p e r i m e n t s …
–– …  a n d  e s t i m a t e d  e f f o r t  f r o m  i m p l e m e n t a t i o n  s t u d i e s…  a n d  e s t i m a t e d  e f f o r t  f r o m  i m p l e m e n t a t i o n  s t u d i e s

�� E s tabl i s h  work packages  and rel eas e datesE s tabl i s h  work packages  and rel eas e dates
–– R e f i n i n g  t h e  d r a f t  i n t e r f a c e sR e f i n i n g  t h e  d r a f t  i n t e r f a c e s
–– S t a r t i n g  w o r k  o n  t h e i r  i m p l e m e n t a t i o nS t a r t i n g  w o r k  o n  t h e i r  i m p l e m e n t a t i o n



How to collaborate effectively?How to collaborate effectively?
�� NonNon--t r i v i a l  d e v e l op m e nt  p r oj e c t  t r i v i a l  d e v e l op m e nt  p r oj e c t  

–– A l l  d e v e l o p m e n t  w i l l  b e  o p e n  a n d  w i l l  f o l l o w  d e v e l o p m e n t  p r o c e s sA l l  d e v e l o p m e n t  w i l l  b e  o p e n  a n d  w i l l  f o l l o w  d e v e l o p m e n t  p r o c e s s
a g r e e d  f o r  L C G  a p p l i c a t i o n s  a r e aa g r e e d  f o r  L C G  a p p l i c a t i o n s  a r e a

–– V i s i b l e  i n  m a n y  c l i e n t  a r e a s  V i s i b l e  i n  m a n y  c l i e n t  a r e a s  -- m a n y  p e o p l e  w i l l  m a n y  p e o p l e  w i l l  
�� find problems with their particular application area find problems with their particular application area 
�� hav e concrete ideas about their fav ourite solution/ implementatiohav e concrete ideas about their fav ourite solution/ implementation themn them

–– E f f e c t i v e  c o m m u n i c a t i o n  i s  a n d  w i l l  b e  a  p r o b l e m  E f f e c t i v e  c o m m u n i c a t i o n  i s  a n d  w i l l  b e  a  p r o b l e m  

�� P r op os a l :  P r e f e r  ne w  s ol u t i ons  a b ov e  ne w  r e q u i r e m e nt s / p r ob l e m s  P r op os a l :  P r e f e r  ne w  s ol u t i ons  a b ov e  ne w  r e q u i r e m e nt s / p r ob l e m s  
–– U s e  t h e  e x p e r i m e n t  i n t e r n a l  c o m m u n i c a t i o n  c h a n n e l s  f o r  m a i n t a i n iU s e  t h e  e x p e r i m e n t  i n t e r n a l  c o m m u n i c a t i o n  c h a n n e l s  f o r  m a i n t a i n i n g  a  n g  a  
p r i o r i t i s e d  r e q u i r e m e n t  l i s t s  p r i o r i t i s e d  r e q u i r e m e n t  l i s t s  –– o n e ( ! )  p e r  e x p e r i m e n to n e ( ! )  p e r  e x p e r i m e n t

�� I f no ag reement can be achiev ed within an ex periment about a newI f no ag reement can be achiev ed within an ex periment about a new
req uirement req uirement –– this proj ect probably  can help either!this proj ect probably  can help either!

–– I f  y o u  h a v e  a  c o n c r e t e  s o l u t i o n  f o r  a n  a c c e p t e d  r e q u i r e m e n t  I f  y o u  h a v e  a  c o n c r e t e  s o l u t i o n  f o r  a n  a c c e p t e d  r e q u i r e m e n t  –– j u s t  j u s t  
c o n t a c t  m e  ( a n d  y o u r  e x p e r i m e n t  m a y b e … )c o n t a c t  m e  ( a n d  y o u r  e x p e r i m e n t  m a y b e … )



Proposed Project Name Proposed Project Name -- PooLPooL
Why ?Why ?
�� PPool  ool  oof  p e r s i s t e n t  f  p e r s i s t e n t  oob j e c t s  f or  b j e c t s  f or  LLH CH C

–– O p e n  p r oj e c t s  h a v e  r e c u r s i v e  a c r on y m sO p e n  p r oj e c t s  h a v e  r e c u r s i v e  a c r on y m s
–– Y ou  c a n  n a v i g a t e  i n  i t  Y ou  c a n  n a v i g a t e  i n  i t  

�� see later presentations for large volumes examplessee later presentations for large volumes examples
–– I t ’ s  a  c on t a i n e r  f or  a  l a r g e  v ol u m e  of  m a t t e r  w h i c h  i s  I t ’ s  a  c on t a i n e r  f or  a  l a r g e  v ol u m e  of  m a t t e r  w h i c h  i s  
s om e h ow  h a r d  t o m ov es om e h ow  h a r d  t o m ov e

–– A n d  i f  y ou  d on ’ t  l i k e  w a t e r  a n y w a y …A n d  i f  y ou  d on ’ t  l i k e  w a t e r  a n y w a y …
�� th ere is still an ind oor game w ith  c ollid ing partic lesth ere is still an ind oor game w ith  c ollid ing partic les

�� Please note: Please note: PooLPooL i s p r onou nc ed  w i th ou t “ h ”  af ter  th e “ P”i s p r onou nc ed  w i th ou t “ h ”  af ter  th e “ P”



Experiment Deployment ModelsExperiment Deployment Models
�� Summary of first round of discussions with the experimentsSummary of first round of discussions with the experiments
�� T imescal e for first rel ease T imescal e for first rel ease –– Septemb er ( C M S)Septemb er ( C M S)

–– O t h e r s  a r e  i n t e r e s t e d  b u t  m o r e  r e l a x e d  a b o u t  d a t eO t h e r s  a r e  i n t e r e s t e d  b u t  m o r e  r e l a x e d  a b o u t  d a t e
�� A  few numb ers referring  to minimal  req uirements for a first rel eA  few numb ers referring  to minimal  req uirements for a first rel ease ase 

( rather than to constraints imposed b y the desig n/ impl ementation( rather than to constraints imposed b y the desig n/ impl ementation))
�� V ol ume      V ol ume      –– 1 01 0 --5 0 T B  ( C M S)5 0 T B  ( C M S)
�� F il es           F il es           –– sev eral  1 0 0 k   ( A L I C E )sev eral  1 0 0 k   ( A L I C E )
�� D istrib ution D istrib ution –– O ( 1 0 ) sites ( C M S)O ( 1 0 ) sites ( C M S)
�� R ecov ery from j ob s fail ures R ecov ery from j ob s fail ures –– ( C M S,  A T L A S)( C M S,  A T L A S)

–– C M S :  O b j y  b a s e d  s e t u p  a l l o w s  t o  j u s t  r eC M S :  O b j y  b a s e d  s e t u p  a l l o w s  t o  j u s t  r e -- i s s u e  s a m e  j o bi s s u e  s a m e  j o b
�� Append to existing filesAppend to existing files
�� W ou ld lik e to see a t lea st th e sa m e fu nc tiona lityW ou ld lik e to see a t lea st th e sa m e fu nc tiona lity

–– L e s s  e x t e n d  L e s s  e x t e n d  
�� L H C b  ( ea c h  file is w r itten b y  exa c tly  one j ob )L H C b  ( ea c h  file is w r itten b y  exa c tly  one j ob )
�� Alic e ( ev ent spa ns sev er a l files)Alic e ( ev ent spa ns sev er a l files)

�� N umb er of popul ation j ob s N umb er of popul ation j ob s –– 1 0 k  ( C M S)1 0 k  ( C M S)
�� U se of U se of R E F s R E F s per E v ent ( C M S/ A T L A S/ L H C b )per E v ent ( C M S/ A T L A S/ L H C b )

–– A L I C E  n o  p l a n s  A L I C E  n o  p l a n s  
–– L H C b :  O ( 1 0 0 )  r e f s  p e r  e v e n t ;  C M S  ( 1 0 0L H C b :  O ( 1 0 0 )  r e f s  p e r  e v e n t ;  C M S  ( 1 0 0 --1 0 0 0 ) ;  1 0 0 0 ) ;  



Experiment Focus of Interest Experiment Focus of Interest 
(prioritised by # of  votes)(prioritised by # of  votes)

�� R ootIR ootI / O  / O  -- C a ta l og  in teg ra tion  (A L L )C a ta l og  in teg ra tion  (A L L )
–– T r a n s p a r e n t  N a v i g a t i o n  ( A T L A S / C M S / L H C b )T r a n s p a r e n t  N a v i g a t i o n  ( A T L A S / C M S / L H C b )

�� ALICE(maybe, but only in some places)ALICE(maybe, but only in some places)
–– E D G  ( A L L ) ,  A l i e n  ( A L I C E ) ,  M a g d a  ( A T L A S ) ,  E D G  ( A L L ) ,  A l i e n  ( A L I C E ) ,  M a g d a  ( A T L A S ) ,  

�� C on sisten c y betw een  strea m in g  da ta  a n d m etaC on sisten c y betw een  strea m in g  da ta  a n d m eta --da ta  (C M S / A T L A S )da ta  (C M S / A T L A S )
–– A t  l e a s t  a t  a p p l i c a t i o n  d e f i n e d  c h e c k p o i n t s  d u r i n g  a  j o bA t  l e a s t  a t  a p p l i c a t i o n  d e f i n e d  c h e c k p o i n t s  d u r i n g  a  j o b

�� E a rl y sepa ra tion  of persisten t a n d tra n sien t dic tion a ry (A T L A S / LE a rl y sepa ra tion  of persisten t a n d tra n sien t dic tion a ry (A T L A S / L H C b)H C b)
–– s e e  e g  s e e  e g  P e r e ’ s  P e r e ’ s  a n d  S t e f a n ’ s  p r e s e n t a t i o na n d  S t e f a n ’ s  p r e s e n t a t i o n

�� S u pport for sh a l l ow  (c a ta l ogS u pport for sh a l l ow  (c a ta l og --on l y) da ta  c opies (C M S )on l y) da ta  c opies (C M S )
–– f o r m e r l y  k n o w n  a s  c l o n e d  F e d e r a t i o n sf o r m e r l y  k n o w n  a s  c l o n e d  F e d e r a t i o n s

�� S u pport for deep (ex tra c ted pa rtS u pport for deep (ex tra c ted pa rt--ofof--obj ec t h iera rc h y) c opies (C M S )obj ec t h iera rc h y) c opies (C M S )
–– B o t h  s t i l l  n e e d s  m o r e  d i s c u s s i o n  t o  d e f i n e  c o n c r e t e  r e q u i r e m e n t sB o t h  s t i l l  n e e d s  m o r e  d i s c u s s i o n  t o  d e f i n e  c o n c r e t e  r e q u i r e m e n t s



RDBMS choice for initial PrototypingRDBMS choice for initial Prototyping
�� Some comments about my understanding Some comments about my understanding 

–– M y S Q L  h a s  b e e n  c h o s e n  o n  a s  i m p l e m e n t a t i o n  t e c h n o l o g y  f o r  t h e  f iM y S Q L  h a s  b e e n  c h o s e n  o n  a s  i m p l e m e n t a t i o n  t e c h n o l o g y  f o r  t h e  f i r s t  r s t  
p r o j e c t  p r o t o t y p e s  b y  t h e  L C G  A r c h i t e c t ’ s  F o r u mp r o j e c t  p r o t o t y p e s  b y  t h e  L C G  A r c h i t e c t ’ s  F o r u m

–– S e v e r a l  p e o p l e  ( i n c l u d i n g  m y s e l f )  h a v e  e x p r e s s e d  t h e i r  c o n c e r n  aS e v e r a l  p e o p l e  ( i n c l u d i n g  m y s e l f )  h a v e  e x p r e s s e d  t h e i r  c o n c e r n  a b o u t  b o u t  
u s i n g  M y S Q L  t o  b u i l d  v e r y  l a r g e  s c a l e ,  r e l i a b l e  p r o d u c t i o n  e n v i ru s i n g  M y S Q L  t o  b u i l d  v e r y  l a r g e  s c a l e ,  r e l i a b l e  p r o d u c t i o n  e n v i r o n m e n t so n m e n t s

–– S t i l l  f o r  t h e  S e p t e m b e r  t i m e s c a l e  w e  a  p r a g m a t i c  c h o i c e  t o  s t a r tS t i l l  f o r  t h e  S e p t e m b e r  t i m e s c a l e  w e  a  p r a g m a t i c  c h o i c e  t o  s t a r t w i t hw i t h
�� T h e q uestion about th e most suitabl e R D B M S back  end w il l  stay T h e q uestion about th e most suitabl e R D B M S back  end w il l  stay 

op en until  w e real  h av e p roduction ex p erienceop en until  w e real  h av e p roduction ex p erience
–– P r o d u c t i o n  r e q u i r e m e n t s  ( s c a l a b i l i t y ,  c o n c u r r e n c y ,  r e l i a b i l i t y )  P r o d u c t i o n  r e q u i r e m e n t s  ( s c a l a b i l i t y ,  c o n c u r r e n c y ,  r e l i a b i l i t y )  a r e  n o t  y e t  a r e  n o t  y e t  
e q u a l  p r i o r i t y  t o  a l l  e x p e r i m e n t se q u a l  p r i o r i t y  t o  a l l  e x p e r i m e n t s

–– W e  c a n  n o t  a s s u m e  o n l y  o n e  t e c h n o l o g y  W e  c a n  n o t  a s s u m e  o n l y  o n e  t e c h n o l o g y  
�� at one point in timeat one point in time
�� ov er  th e d u r ation of  th e pr oj ec tov er  th e d u r ation of  th e pr oj ec t

�� W e need to insul ate against ch anges in th e R D B M S as much  as W e need to insul ate against ch anges in th e R D B M S as much  as 
against ch anges in th e streaming tech nol ogyagainst ch anges in th e streaming tech nol ogy



RDBMS interfaceRDBMS interface
�� Need RDBMS C++ binding Need RDBMS C++ binding -- f r o m  a  q u ic k  w eb s u r v ey  f r o m  a  q u ic k  w eb s u r v ey  

–– M y S Q L  C + +  M y S Q L  C + +  
�� Used for initial prototypingUsed for initial prototyping
�� free,  b u t lim ited c om piler su pport,  b ou nd to M yS Q Lfree,  b u t lim ited c om piler su pport,  b ou nd to M yS Q L

–– P r o p o s a l :  e i t h e r  r e p l a c e  P r o p o s a l :  e i t h e r  r e p l a c e  a s a pa s a p ,  o r  a c c e p t  f o r  ,  o r  a c c e p t  f o r  s e p t e m b e rs e p t e m b e r r e l e a s er e l e a s e

�� SQ L A P I ++ SQ L A P I ++ 
�� sh arew are sh arew are -- b u t essentially freeb u t essentially free
�� c om es w ith  fu ll sou rc e c odec om es w ith  fu ll sou rc e c ode
�� m u lti platform ( W in/ L inu x / S olaris),  m u lti b ac k end ( 1 0  db  v endors)m u lti platform ( W in/ L inu x / S olaris),  m u lti b ac k end ( 1 0  db  v endors)

�� Ro o t  RDBMS int er f a c eRo o t  RDBMS int er f a c e
�� T w o flav ou rs:  one b ased on O D B C / J D B CT w o flav ou rs:  one b ased on O D B C / J D B C
�� M ore lim ited fu nc tionality,  som ew h at c ou pled to fram ew orkM ore lim ited fu nc tionality,  som ew h at c ou pled to fram ew ork
�� F ree,  m u lti platform ,  m u lti b ac k end ( ev en th ou gh  few er F ree,  m u lti platform ,  m u lti b ac k end ( ev en th ou gh  few er D B sD B s))
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A few preliminary A few preliminary 
implement at io n c h o ic es …implement at io n c h o ic es …

�� ANSI C++ ANSI C++ 
–– i n c l .  S T D  i n c l .  S T D  l i b sl i b s

�� D e v e l o p  o n  R H  7 . 2 ,  g c c  2 . 9 5 . 2  D e v e l o p  o n  R H  7 . 2 ,  g c c  2 . 9 5 . 2  
–– t e s t  f r e q u e n t l y  o n  g c c  3 . 1t e s t  f r e q u e n t l y  o n  g c c  3 . 1

�� U s e  C++ n a m e s p a c e  U s e  C++ n a m e s p a c e  
–– b u t  m a y b e  f o r e s e e  t o  d i s a b l e  u s e  o f  n a m e s p a c e  v i a  # d e f i n eb u t  m a y b e  f o r e s e e  t o  d i s a b l e  u s e  o f  n a m e s p a c e  v i a  # d e f i n e

�� U s e  e x c e p t i o n sU s e  e x c e p t i o n s
–– O n l y  c o n s i s t e n t  w a y  t o  r e l i a b l y  t r a p  p r o b l e m s  e g  d u r i n g  O n l y  c o n s i s t e n t  w a y  t o  r e l i a b l y  t r a p  p r o b l e m s  e g  d u r i n g  

n a v i g a t i o n  n a v i g a t i o n  
�� O n e  s h a r e d  l i b r a r y  p e r  c o m p o n e n tO n e  s h a r e d  l i b r a r y  p e r  c o m p o n e n t

–– P r o v i d e s  w e l l  k n o w  f a c t o r y  m e t h o d  f o r  c o m p o n e n t  P r o v i d e s  w e l l  k n o w  f a c t o r y  m e t h o d  f o r  c o m p o n e n t  
i m p l e m e n t a t i o ni m p l e m e n t a t i o n

–– S u f f i c i e n t  t o  g e t  s t a r t e d  S u f f i c i e n t  t o  g e t  s t a r t e d  –– b u t  n e e d  s t i l l  t o  a g r e e  o n  a  r e a l  b u t  n e e d  s t i l l  t o  a g r e e  o n  a  r e a l  
p h y s i c a l  c o m p o n e n t  m o d e l  ( l a r g e r  s c o p e  t h a n  j u s t  p e r s i s t e n c y )p h y s i c a l  c o m p o n e n t  m o d e l  ( l a r g e r  s c o p e  t h a n  j u s t  p e r s i s t e n c y )



Ref Interface and ImplementationRef Interface and Implementation
�� Assume smartAssume smart--p o i n ter b ased  ap p ro ac hp o i n ter b ased  ap p ro ac h
�� A f ew  p ro p o sal s  A f ew  p ro p o sal s  

–– R e f s  a r e  i m p l e m e n t e d  a s  c o n c r e t e  c l a s s  t e m p l a t e sR e f s  a r e  i m p l e m e n t e d  a s  c o n c r e t e  c l a s s  t e m p l a t e s
�� Using a technology specific strategy rather than implementing anUsing a technology specific strategy rather than implementing an ab stract ab stract 

interface interface 
–– S t a r t  f r o m  a n  e x i s t i n g  i n t e r f a c e / i m p l e m e n t a t i o n  S t a r t  f r o m  a n  e x i s t i n g  i n t e r f a c e / i m p l e m e n t a t i o n  

�� G au d iG au d i and  E spresso R efsand  E spresso R efs
–– C o u l d  u s e  R e f s  n o t  o n l y  f o r  p e r s i s t e n t  u s e r  o b j e c t s  b u t  a l s o  p e rC o u l d  u s e  R e f s  n o t  o n l y  f o r  p e r s i s t e n t  u s e r  o b j e c t s  b u t  a l s o  p e r s i s t e n t  s i s t e n t  
f r a m e w o r k  o b j e c t s  f r a m e w o r k  o b j e c t s  

�� eg F iles ( v ia the F ile C atalog) ,  E v ent C ollections ( v ia the C olleg F iles ( v ia the F ile C atalog) ,  E v ent C ollections ( v ia the C ollection registry)ection registry)
�� T his w ou ld  red u ce the nu mb er of req u ired  interfaces in the systeT his w ou ld  red u ce the nu mb er of req u ired  interfaces in the system and  m and  

simplify component reu sedsimplify component reu sed

�� M ay  n eed  sub sc ri b erM ay  n eed  sub sc ri b er--l i k e i n terf ac e to  ex p eri men t sp ec i f i c  c ac h e l i k e i n terf ac e to  ex p eri men t sp ec i f i c  c ac h e 
man ag ersman ag ers
–– R e g i s t e r  a l l  r e f s  w h i c h  a r e  c r e a t e d  i n  a  c a c h eR e g i s t e r  a l l  r e f s  w h i c h  a r e  c r e a t e d  i n  a  c a c h e
–– I n v a l i d a t e  a l l  r e f s  o n c e  a  c a c h e  i s  p u r g e d  ( e g  e n d  o f  e v e n t )I n v a l i d a t e  a l l  r e f s  o n c e  a  c a c h e  i s  p u r g e d  ( e g  e n d  o f  e v e n t )



Transparent NavigationTransparent Navigation
&  R oot I / O  TR ef   &  R oot I / O  TR ef   

�� Current Root I/O implementation of TRef does Current Root I/O implementation of TRef does 
–– n o t  o p e n  f i l e s  n o t  o p e n  f i l e s  
–– n o t  p r o v i d e  i n f o r m a t i o n  t o  u n i q u e l y  i d e n t i f y  w h i c h  f i l e  n e e d s  t on o t  p r o v i d e  i n f o r m a t i o n  t o  u n i q u e l y  i d e n t i f y  w h i c h  f i l e  n e e d s  t o b e  b e  
o p e n e do p e n e d

–– n o t  b r i n g  a n y  o b j e c t s  i n t o  m e m o r yn o t  b r i n g  a n y  o b j e c t s  i n t o  m e m o r y
–– n o t  p r o v i d e  i n f o r m a t i o n  o n  h o w  t o  f i n d  t h e  d e s t i n a t i o n  o b j e c tn o t  p r o v i d e  i n f o r m a t i o n  o n  h o w  t o  f i n d  t h e  d e s t i n a t i o n  o b j e c t

�� Th e TRef func tionality  is c urrently  not suffic ient to implement Th e TRef func tionality  is c urrently  not suffic ient to implement a a 
S torag eM anag erS torag eM anag er in th e RTA G  sensein th e RTA G  sense
–– “ w r i t e  o b j e c t ”   i s  s u p p o s e d  t o  p r o d u c e  a  “ t o k e n ”  w h i c h  c a n  b e  u s“ w r i t e  o b j e c t ”   i s  s u p p o s e d  t o  p r o d u c e  a  “ t o k e n ”  w h i c h  c a n  b e  u s e d  ( e g  e d  ( e g  
i n  a  d i f f e r e n t  p r o c e s s )  t o  d i r e c t l y  r e a d  t h e  s a m e  o b j e c t  a g a i n   i n  a  d i f f e r e n t  p r o c e s s )  t o  d i r e c t l y  r e a d  t h e  s a m e  o b j e c t  a g a i n   

–– r e a d  c o u l d  b e  t r i g g e r e d  f r o m  R o o t  ( e g  u s i n g  t h e  E X E C  c o m m e n t  i n  r e a d  c o u l d  b e  t r i g g e r e d  f r o m  R o o t  ( e g  u s i n g  t h e  E X E C  c o m m e n t  i n  c l a s s  c l a s s  
d e f i n i t i o n )d e f i n i t i o n )



Transparent Navigation Transparent Navigation 
f or R oot I / Of or R oot I / O

�� Several possibilities to extend the basic Root I/O services exisSeveral possibilities to extend the basic Root I/O services existt
–– L C G  P e r s i s t e n c y  F r a m e w o r k  m a i n t a i n s  c o m p l e t e  i n f o r m a t i o n  a b o u t  fL C G  P e r s i s t e n c y  F r a m e w o r k  m a i n t a i n s  c o m p l e t e  i n f o r m a t i o n  a b o u t  f i l e s  a n d  i l e s  a n d  

o b j e c t  l o c a t i o n  i n  i t s  o w n  R e f  o b j e c t  l o c a t i o n  i n  i t s  o w n  R e f  –– s e e  M a r k u s  F r a n k ’ s  t a l ks e e  M a r k u s  F r a n k ’ s  t a l k
�� keeps track of file, tree and branch info keeps track of file, tree and branch info 
�� m ay  need hooks into m ay  need hooks into R ootIR ootI / O  to g ather req u ired inform ation as data g ets w ritten/ O  to g ather req u ired inform ation as data g ets w ritten

–– L C G  P e r s i s t e n c y  F r a m e w o r k  u s e s  a n o t h e r  m e c h a n i s m  t o  u n i q u e l y  i d eL C G  P e r s i s t e n c y  F r a m e w o r k  u s e s  a n o t h e r  m e c h a n i s m  t o  u n i q u e l y  i d e n t i f y  o b j e c t s  n t i f y  o b j e c t s  
i n  R o o t  f i l e s    i n  R o o t  f i l e s    

�� eg  store obj ects u nder a u niq u e keyeg  store obj ects u nder a u niq u e key
�� less R oot I / O  specific…  less R oot I / O  specific…  
�� … bu t also g iv ing  u p som e of R oot featu res ( tree access? )  … bu t also g iv ing  u p som e of R oot featu res ( tree access? )  

–– R o o t  R o o t  T L o n g R e f  T L o n g R e f  /  T G r i d F i l e  /  T G r i d F i l e  
�� S ee R ene’ s talks tom orrowS ee R ene’ s talks tom orrow

�� N avig ation is an essential part of  the RT A G  m odel N avig ation is an essential part of  the RT A G  m odel 
–– w e  n e e d  t o  c o n v e r g e  o n  a  p o s s i b l e  i m p l e m e n t a t i o n  s o o n !w e  n e e d  t o  c o n v e r g e  o n  a  p o s s i b l e  i m p l e m e n t a t i o n  s o o n !



Checkpointing/TransactionsCheckpointing/Transactions
�� Model for how to integrate several independent technologies to Model for how to integrate several independent technologies to 

achieve achieve application defined points of consistencyapplication defined points of consistency ( check points)( check points)

�� P roposal:  P roposal:  
C om ponents which m odify  persistent state need to im plem ent the C om ponents which m odify  persistent state need to im plem ent the 
I T ransactionH andlerI T ransactionH andler//I T ransactionC ontex tI T ransactionC ontex t interfaceinterface
–– I T r a n s a c ti o n C o n te x tI T r a n s a c ti o n C o n te x t **c txc tx =  c o m p=  c o m p -->>c r e a te C o n te x tc r e a te C o n te x t(“ c o n te x t n a m e ” ) ;(“ c o n te x t n a m e ” ) ;
–– c o m pc o m p -->>d e s tr o y C o n te x td e s tr o y C o n te x t((c txc tx ) ;) ;

�� I T ransactionC ontex tI T ransactionC ontex t interface provides:interface provides:
–– b o o lb o o l s ta r t()        / /  a c ti v a te  c o n te x ts ta r t()        / /  a c ti v a te  c o n te x t
–– b o o lb o o l p r e p a r e ()   / /  c h e c k  i f  c o m m i t w o u l d  b e  p o s s i b l e  s o  f a rp r e p a r e ()   / /  c h e c k  i f  c o m m i t w o u l d  b e  p o s s i b l e  s o  f a r
–– v o i d  c o m m i t()    / /  c o m m i t c u r r e n t s ta te  to  d i s k  n o wv o i d  c o m m i t()    / /  c o m m i t c u r r e n t s ta te  to  d i s k  n o w
–– v o i d  a b o r t()       / /  (o p ti o n a l )  u n d o  a l l  c h a n g e s  s i n c e  l a s t s ta rv o i d  a b o r t()       / /  (o p ti o n a l )  u n d o  a l l  c h a n g e s  s i n c e  l a s t s ta r tt

�� N ot fu ll A C I D  transactions N ot fu ll A C I D  transactions –– b u t at least A C D  is req u ired  b u t at least A C D  is req u ired  



How to attach “Meta Data”?How to attach “Meta Data”?
�� Proposal: go for a minimal (but consistent) approach Proposal: go for a minimal (but consistent) approach 

–– a l l o w  t o  a t t a c h  e x t e n s i b l e  l i s t  o f  n a m e d  a t t r i b u t e sa l l o w  t o  a t t a c h  e x t e n s i b l e  l i s t  o f  n a m e d  a t t r i b u t e s
–– S c o p e / C o n t a i n e r  p r o v i d e s  S c o p e / C o n t a i n e r  p r o v i d e s  I A t t r i b u t e L i s t  I A t t r i b u t e L i s t  i n t e r f a c e  i n t e r f a c e  

�� eg files (scope: file catalog)eg files (scope: file catalog)
�� eg ev en t collection s (scope: collection  r egistr y )eg ev en t collection s (scope: collection  r egistr y )
�� eg in d iv id u al ev en ts (scope: ev en t collection )eg in d iv id u al ev en ts (scope: ev en t collection )

–– q u e r i a b l e  q u e r i a b l e  e g  b y  S Q L  o r  h i g h e r  l e v e l  i n t e r f a c ee g  b y  S Q L  o r  h i g h e r  l e v e l  i n t e r f a c e

�� I A ttributeL istI A ttributeL ist
–– C r e a t i o n  a n d  d e l e t i o n  o f  a t t r i b u t e sC r e a t i o n  a n d  d e l e t i o n  o f  a t t r i b u t e s

�� scopescope-->>d efin eA ttr ib u ted efin eA ttr ib u te(“ n am e” ,  ty pe);  / /  allow  C + +  b asic ty pes +  str in g(“ n am e” ,  ty pe);  / /  allow  C + +  b asic ty pes +  str in g
�� scopescope-->>r em ov eA ttr ib u ter em ov eA ttr ib u te(“ n am e” );(“ n am e” );

–– D e f i n i n g  a n d  r e t r i e v i n g  i n d i v i d u a l  v a l u e sD e f i n i n g  a n d  r e t r i e v i n g  i n d i v i d u a l  v a l u e s
�� setA ttr ib u tesetA ttr ib u te(r ef,  “ n am e” ,  v alu e);(r ef,  “ n am e” ,  v alu e);
�� getA ttr ib u tegetA ttr ib u te(r ef,  “ n am e” ,  & v alu e);(r ef,  “ n am e” ,  & v alu e);

–– Q u e r yQ u e r y
�� itritr =  scope=  scope-->>m ak eI ter atorm ak eI ter ator (“ a q u er y  str in g” );  / /  or  q u er y  pr ed icate ob j ect?(“ a q u er y  str in g” );  / /  or  q u er y  pr ed icate ob j ect?



SummarySummary
�� Deployment model and focus of different experiments are differenDeployment model and focus of different experiments are differentt

–– S i m p l i f i e s  s p l i t  o f  t a s k s  S i m p l i f i e s  s p l i t  o f  t a s k s  ☺☺
–– C o m p l i c a t e s  a g r e e m e n t  o n  p r i o r i t i e s  C o m p l i c a t e s  a g r e e m e n t  o n  p r i o r i t i e s  ��
–– S o m e  d a n g e r  o f  e n d i n g  u p  w i t h  a  s h o p p i n g  b a g  o f  d i s j o i n t  f e a t u r eS o m e  d a n g e r  o f  e n d i n g  u p  w i t h  a  s h o p p i n g  b a g  o f  d i s j o i n t  f e a t u r e s  s  
r a t h e r  t h a n  a  c o m m o n  p r o j e c tr a t h e r  t h a n  a  c o m m o n  p r o j e c t

�� S till in a ph ase of discov ering  more prob lems/ req uirements th an S till in a ph ase of discov ering  more prob lems/ req uirements th an 
solutionssolutions
–– w e ’ l l  n e e d  t o  f r e e z e  ( n o t  t h e  c o d e  b u t )  t h e  r e q u i r e m e n t  l i s t  s o ow e ’ l l  n e e d  t o  f r e e z e  ( n o t  t h e  c o d e  b u t )  t h e  r e q u i r e m e n t  l i s t  s o o n / n o wn / n o w
–– t r a n s p a r e n t  o b j e c t  n a v i g a t i o n  f o r  R o o t   I / O  n e e d s  a  r e a l  s o l u t i ot r a n s p a r e n t  o b j e c t  n a v i g a t i o n  f o r  R o o t   I / O  n e e d s  a  r e a l  s o l u t i o n  n  a s a pa s a p

�� otherwise we may have to delay the September releaseotherwise we may have to delay the September release
�� P rototyping  w ork  is startingP rototyping  w ork  is starting

–– F i r s t  o r d e r  c o m p o n e n t  b r e a k d o w n  u n d e r w a yF i r s t  o r d e r  c o m p o n e n t  b r e a k d o w n  u n d e r w a y
–– F i r s t  t e s t s  o f  c a t a l o g  p r o t o t y p e s  l o o k  p r o m i s i n g  F i r s t  t e s t s  o f  c a t a l o g  p r o t o t y p e s  l o o k  p r o m i s i n g  


