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Grid replica servicesGrid replica services
The nascent state of grid replica services has led to a The nascent state of grid replica services has led to a 
som ew hat schiz ophrenic statesom ew hat schiz ophrenic state
–– O n  t h e  o n e  h a n d ,  s e r v i c e s  h a v e  b e e n  p r e d i c a t e d  o n  t h e  O n  t h e  o n e  h a n d ,  s e r v i c e s  h a v e  b e e n  p r e d i c a t e d  o n  t h e  
a s s u m p t i o n  t h a t  a s s u m p t i o n  t h a t  L F N s  L F N s  a r e  u n i q u e  w i t h  a  v i r t u a l  o r g a n i z a t i o na r e  u n i q u e  w i t h  a  v i r t u a l  o r g a n i z a t i o n

–– O n  t h e  o t h e r  h a n d ,  e n s u r i n g  u n i q u e n e s s  h a s  b e e n  l e f t  ( w i t h o u t  O n  t h e  o t h e r  h a n d ,  e n s u r i n g  u n i q u e n e s s  h a s  b e e n  l e f t  ( w i t h o u t  
t o o l s )  t o  a l l  t h e  w o r l d ’ s  t o o l s )  t o  a l l  t h e  w o r l d ’ s  V O s  V O s  

These services are su pposed to b e the b asis for a glob al These services are su pposed to b e the b asis for a glob al 
file sy stem ,  b u t file sy stem ,  b u t 
–– O n  t h e  o n e  h a n d ,  s o m e  s e r v i c e s  o r  u s e  m o d e l s  r e q u i r e  ( a t  l e a s t  O n  t h e  o n e  h a n d ,  s o m e  s e r v i c e s  o r  u s e  m o d e l s  r e q u i r e  ( a t  l e a s t  
i m p l i c i t l y )  t h a t  i m p l i c i t l y )  t h a t  L F N s  L F N s  b e  i m m u t a b l e ;b e  i m m u t a b l e ;

–– O n  t h e  o t h e r  h a n d ,  y o u  w o u l d  n e v e r  a c c e p t  a  f i l e  s y s t e m  i n  O n  t h e  o t h e r  h a n d ,  y o u  w o u l d  n e v e r  a c c e p t  a  f i l e  s y s t e m  i n  
w h i c h  y o u  h a d  t o  n a m e  e v e r y t h i n g  p e r f e c t l y  t h e  f i r s t  t i m ew h i c h  y o u  h a d  t o  n a m e  e v e r y t h i n g  p e r f e c t l y  t h e  f i r s t  t i m e ——n o  n o  
r e n a m i n g ,  n o  m o v i n g  t o  a n o t h e r  d i r e c t o r y ,  …r e n a m i n g ,  n o  m o v i n g  t o  a n o t h e r  d i r e c t o r y ,  …

G ood new s,  thou ghG ood new s,  thou gh——things are im provingthings are im proving
–– S e e  E D G  t a l kS e e  E D G  t a l k



Common project discussionsCommon project discussions
�� Some discussion in Architects Forum about Some discussion in Architects Forum about 
how / w hether to w rite how / w hether to w rite L FN sL FN s inside f il es created inside f il es created 
by  storag e manag er/ streaming  l ay erby  storag e manag er/ streaming  l ay er
–– P r o s / c o n s  o f  a l i a s e s ,  …P r o s / c o n s  o f  a l i a s e s ,  …
–– V i n c e n z o  V i n c e n z o  s a i d  i t  i s  a  r e q u i r e m e n t  t h a t  u s e r s  b e  s a i d  i t  i s  a  r e q u i r e m e n t  t h a t  u s e r s  b e  
a l l o w e d  t o  c h a n g e  a l l o w e d  t o  c h a n g e  L F N sL F N s

–– I  w i l l  t r y  t o  a v o i d  r e h a s h i n g  t h e s e  d i s c u s s i o n sI  w i l l  t r y  t o  a v o i d  r e h a s h i n g  t h e s e  d i s c u s s i o n s
�� D o w e real l y  need to ag ree on an ap p roach to D o w e real l y  need to ag ree on an ap p roach to 
L FN  determination at f il e creation time?   I  L FN  determination at f il e creation time?   I  
w onder… .w onder… .



When to assign namesWhen to assign names
(At least) three natural(?) times to consider assignment of (At least) three natural(?) times to consider assignment of 
logical filenames:logical filenames:
�� J ob  sub mission timeJ ob  sub mission time

–– W e  a r e  a c c u s t o m e d  t o  m a n a g i n g  ( n o nW e  a r e  a c c u s t o m e d  t o  m a n a g i n g  ( n o n --g r i d )  p r o d u c t i o n s ,  w i t h  g r i d )  p r o d u c t i o n s ,  w i t h  
n a m i n g  c o n v e n t i o n s  a n d  r u n  n u m b e r  a s s i g n m e n t  a n d  r a n d o m  n a m i n g  c o n v e n t i o n s  a n d  r u n  n u m b e r  a s s i g n m e n t  a n d  r a n d o m  
n u m b e r  s e e d i n g  a l l  o r c h e s t r a t e d  t o  m e e t  u n i q u e n e s s  n u m b e r  s e e d i n g  a l l  o r c h e s t r a t e d  t o  m e e t  u n i q u e n e s s  
c o n s t r a i n t sc o n s t r a i n t s ——w h y  s h o u l d  L F N  m a n a g e m e n t  b e  d i f f e r e n t ?w h y  s h o u l d  L F N  m a n a g e m e n t  b e  d i f f e r e n t ?

�� F ile creation timeF ile creation time
–– T h i s  i s  w h e n  l o c a l  f i l e  s y s t e m s  s u c c e e d  o r  f a i l  a t  n a m e  T h i s  i s  w h e n  l o c a l  f i l e  s y s t e m s  s u c c e e d  o r  f a i l  a t  n a m e  
a s s i g n m e n ta s s i g n m e n t

�� F ile registration timeF ile registration time



A confessionA confession
I have qualms about both I have qualms about both 

“Trust me!  I am always careful with job configuration.  “Trust me!  I am always careful with job configuration.  
I k now this is a safe name choice.”I k now this is a safe name choice.”

an dan d
“I cannot return from my create( )  method  until our “I cannot return from my create( )  method  until our 
U niq ueness A ssurance C enter confirms that this name U niq ueness A ssurance C enter confirms that this name 
is ok ay.”is ok ay.”



AssumptionsAssumptions
�� Jobs using our persistence infrastructure will run “on the Jobs using our persistence infrastructure will run “on the 
grid ”  and  off,  interactiv ely  or in batch,  und er control of a grid ”  and  off,  interactiv ely  or in batch,  und er control of a 
j ob subm ission serv ice or not.j ob subm ission serv ice or not.
�� P ersistence infrastructure will support prod uction and  P ersistence infrastructure will support prod uction and  
personal use.personal use.
�� O utput m ay  or m ay  not be published  to collaboration O utput m ay  or m ay  not be published  to collaboration 
catalogs and / or to the grid .catalogs and / or to the grid .

I  tend  to think  of this as ( at least)  a twoI  tend  to think  of this as ( at least)  a two--stage operationstage operation——
prod uce the d ata,  then publish itprod uce the d ata,  then publish it——m ore correctly ,  d ecid e m ore correctly ,  d ecid e 
whether to publish it,  and  und er what nam e( s) .whether to publish it,  and  und er what nam e( s) .

I t seem s architecturally  natural to m e to d efer final I t seem s architecturally  natural to m e to d efer final 
selection of selection of L F N s L F N s until the publication stage if we can.   until the publication stage if we can.   
Of course, in production jobs, a single script that runs the jobOf course, in production jobs, a single script that runs the job, then , then 
publishes output, m ay  in fact hav e been publishes output, m ay  in fact hav e been preconfigured preconfigured w ith w ith 
output L F N  choices.output L F N  choices.



One possible approachOne possible approach
�� When file is created, a permanent “globally” unique id is When file is created, a permanent “globally” unique id is 
assigned, and w ritten into the fileassigned, and w ritten into the file——call this the G U I Dcall this the G U I D
–– M a n y  s c h e m e s  h a v e  b e e n  p r o p o s e d  ( U U I DM a n y  s c h e m e s  h a v e  b e e n  p r o p o s e d  ( U U I D --b a s e d ,  …)b a s e d ,  …) ——p i c k  o n ep i c k  o n e
–– M a y  n o t  c a r e  w h e t h e r  “ g l o b a l ”  i s  t r u l y  g l o b a l ,  o r  w i t h i n  a  V O ,  oM a y  n o t  c a r e  w h e t h e r  “ g l o b a l ”  i s  t r u l y  g l o b a l ,  o r  w i t h i n  a  V O ,  o r  r  
……

–– N o  L F N  i n t e n d e d  f o r  h u m a n  i n t e r p r e t a t i o n  i s  a s s i g n e d  a t  t h i s  N o  L F N  i n t e n d e d  f o r  h u m a n  i n t e r p r e t a t i o n  i s  a s s i g n e d  a t  t h i s  
p o i n tp o i n t

�� S torage manager w rites a { G U I D , S torage manager w rites a { G U I D , localN amelocalN ame}  record }  record 
into a local fileinto a local file
–– H u m a nH u m a n --b r o w s a b l eb r o w s a b l e ,  e v e n  e d i t a b l e,  e v e n  e d i t a b l e



One approach…One approach…
�� At end of job, this helper file contains a list of {GUID, At end of job, this helper file contains a list of {GUID, 
localN am elocalN am e}  entries}  entries——one for each file createdone for each file created
�� R ef im plem entations shou ld rely  on GUID, not on log ical R ef im plem entations shou ld rely  on GUID, not on log ical 
file nam efile nam e
�� If u ser ru ns pu rely  locallyIf u ser ru ns pu rely  locally ——no relational lay er, no g ridno relational lay er, no g rid——
helper file su ffices to su pport interfile nav ig ationhelper file su ffices to su pport interfile nav ig ation
�� If/ w hen job ou tpu t is pu blishedIf/ w hen job ou tpu t is pu blished——to the g rid, catalog ed to the g rid, catalog ed 
in com m on project relational lay er, …in com m on project relational lay er, … - -- - a log ical file nam e a log ical file nam e 
is assig ned, and also associated w ith the GUIDis assig ned, and also associated w ith the GUID
–– I n  s o m e  s c h e m e s ,  t h e  G U I D  m a y  b e  a n  a l t e r n a t i v e  L F N  o r  a l i a sI n  s o m e  s c h e m e s ,  t h e  G U I D  m a y  b e  a n  a l t e r n a t i v e  L F N  o r  a l i a s
–– E m e r g i n g  R e p l i c a  L o c a t i o n  S e r v i c e s  s u p p o r t  r e p l i c a  m e t a d a t aE m e r g i n g  R e p l i c a  L o c a t i o n  S e r v i c e s  s u p p o r t  r e p l i c a  m e t a d a t a ——
G U I D  c o u l d ,  a l t e r n a t i v e l y ,  b e  m e t a d a t a  a s s o c i a t e d  w i t h  t h e  L F NG U I D  c o u l d ,  a l t e r n a t i v e l y ,  b e  m e t a d a t a  a s s o c i a t e d  w i t h  t h e  L F N



Extraction for standalone processingExtraction for standalone processing
�� When a user wishes to copy an event collection When a user wishes to copy an event collection 
or d ataset or …  f or of for d ataset or …  f or of f --net processing ,  e. g . ,  on net processing ,  e. g . ,  on 
her laptop,  the ( autom ated )  process is her laptop,  the ( autom ated )  process is 
som ething  lik esom ething  lik e
–– T r a n s l a t e  d a t a s e t  r e q u e s t  i n t o  l i s t  o f  T r a n s l a t e  d a t a s e t  r e q u e s t  i n t o  l i s t  o f  L F N s  L F N s  a n d  a n d  
c o r r e s p o n d i n g  l i s t  o f  c o r r e s p o n d i n g  l i s t  o f  G U I D sG U I D s

–– F i n d  n e a r b y  r e p l i c a ,  c o p y  i t  t o  l a p t o p  w i t h  s o m e  F i n d  n e a r b y  r e p l i c a ,  c o p y  i t  t o  l a p t o p  w i t h  s o m e  
l o c a l N a m el o c a l N a m e

–– W r i t e  o n e  m o r e  f i l e :   t h e  { G U I D ,  W r i t e  o n e  m o r e  f i l e :   t h e  { G U I D ,  l o c a l N a m el o c a l N a m e }  l i s t}  l i s t
�� U ser can now run d isconnected ,  and  navig ation U ser can now run d isconnected ,  and  navig ation 
work swork s



InterfacesInterfaces
�� Should be easy, right?Should be easy, right?

–– g e t L o c a l N a m eg e t L o c a l N a m e ( i n  s t r i n g  L F N ,  o u t  s t r i n g  ( i n  s t r i n g  L F N ,  o u t  s t r i n g  l o c a l N a m el o c a l N a m e ))
o ro r
–– g e t L o c a l N a m eg e t L o c a l N a m e ( i n  G U I D  ( i n  G U I D  f i l e i df i l e i d ,  o u t  s t r i n g  ,  o u t  s t r i n g  l o c a l N a m el o c a l N a m e ))

�� W hat do you do if  the L F N  is in v alid, if  n o suc h L F N  is W hat do you do if  the L F N  is in v alid, if  n o suc h L F N  is 
registered, if  rep lic as ex ist but are n ot loc al, … ?registered, if  rep lic as ex ist but are n ot loc al, … ?
�� A rc hitec ts F orum  n eeds to dec ide how  to han dle errors A rc hitec ts F orum  n eeds to dec ide how  to han dle errors 
an d n on stan dard situation s ( R eturn  c odes? Status an d n on stan dard situation s ( R eturn  c odes? Status 
c odes?  E x c ep tion s?)c odes?  E x c ep tion s?)
–– S h o u l d  b e  a d d r e s s e d  g e n e r a l l yS h o u l d  b e  a d d r e s s e d  g e n e r a l l y ——n o t  u n i q u e  t o  t h i s  c o m p o n e n t ,  n o t  u n i q u e  t o  t h i s  c o m p o n e n t ,  
o r  e v e n  t o  t h e  p e r s i s t e n c e  p r o j e c t  o r  e v e n  t o  t h e  p e r s i s t e n c e  p r o j e c t  



Implementation proposalsImplementation proposals
�� Define a simple common service interface like  Define a simple common service interface like  
g etL ocalN ameg etL ocalN ame
�� Deliver one common proj ect local implementation ( nonDeliver one common proj ect local implementation ( non--
g rid )g rid )
–– E . g . ,  i f  w e  u s e  t h e  { G U I D ,  E . g . ,  i f  w e  u s e  t h e  { G U I D ,  l o c a l N a m el o c a l N a m e }  f i l e  a p p r o a c h ,  a  c o m m o n  }  f i l e  a p p r o a c h ,  a  c o m m o n  
i m p l e m e n t a t i o n  w o u l d  b e  b a s e d  o n  t h i si m p l e m e n t a t i o n  w o u l d  b e  b a s e d  o n  t h i s

�� Deliver one common proj ect g ridDeliver one common proj ect g rid --aw are solu tionaw are solu tion
–– P r o p o s a l :   E D G  i m p l e m e n t a t i o nP r o p o s a l :   E D G  i m p l e m e n t a t i o n ——f i n d  t h e  f i l e  i n s t a n c e  c h o s e n  b y  f i n d  t h e  f i l e  i n s t a n c e  c h o s e n  b y  
t h e  R e s o u r c e  B r o k e r ,  i f  a n y ,  b y  c o n s u l t i n g  t h e  R e s o u r c e  B r o k e r ,  i f  a n y ,  b y  c o n s u l t i n g  B r o k e r I n f o  B r o k e r I n f o  i n t e r f a c e  i n t e r f a c e  

�� A llow / ex pect ex perimentA llow / ex pect ex periment--specific implementations of th e specific implementations of th e 
common interface,  e. g . ,  common interface,  e. g . ,  
–– R u l eR u l e --b a s e d  t r a n s l a t i o n  o f  b a s e d  t r a n s l a t i o n  o f  L F N s  L F N s  t o  l o c a l  n a m e s  ( e . g . ,  p r e f i x / s u f f i x  t o  l o c a l  n a m e s  ( e . g . ,  p r e f i x / s u f f i x  
r u l e s )r u l e s )

–– E x p e r i m e n tE x p e r i m e n t --s p e c i f i c  c a t a l o g  c o n s u l t a t i o ns p e c i f i c  c a t a l o g  c o n s u l t a t i o n



Proposed implementation choicesProposed implementation choices
�� ““l o c a l N a m el o c a l N a m e ”  h a s  a  p r a g m a t i c  m e a n i n g”  h a s  a  p r a g m a t i c  m e a n i n g ——a  s t r i n g  o n e  c a n  a  s t r i n g  o n e  c a n  
p a s s ,  e . g . ,  t o  a  P O S I X  o p e n ( )  c a l l ,  a n d  e x p e c t  t h i n g s  t o  p a s s ,  e . g . ,  t o  a  P O S I X  o p e n ( )  c a l l ,  a n d  e x p e c t  t h i n g s  t o  
w o r k  ( n o  s p e c i a l  p r e f i x e s ,  n o  p r o t o c o l s ,  n o  h o s t  w o r k  ( n o  s p e c i a l  p r e f i x e s ,  n o  p r o t o c o l s ,  n o  h o s t  
i d e n t i f i c a t i o n ,  … )i d e n t i f i c a t i o n ,  … )
�� W h a t  i f  a  r e p l i c a  e x i s t s ,  b u t  i t  i s  n o t  l o c a l ?   D o  w e  i n i t i a t e  W h a t  i f  a  r e p l i c a  e x i s t s ,  b u t  i t  i s  n o t  l o c a l ?   D o  w e  i n i t i a t e  
a  t r a n s f e r ?   a  t r a n s f e r ?   
–– T h i s  m a y  h a p p e n  w i t h  o nT h i s  m a y  h a p p e n  w i t h  o n --d e m a n d  t r a v e r s a l  o f  d e m a n d  t r a v e r s a l  o f  i n t e r o b j e c t  i n t e r o b j e c t  
r e f e r e n c e sr e f e r e n c e s

–– P r o p o s e  t h a t  “ f e t c h ”  b e  a  c o n f i g u r a b l e  r u n t i m e  c h o i c eP r o p o s e  t h a t  “ f e t c h ”  b e  a  c o n f i g u r a b l e  r u n t i m e  c h o i c e
�� W h a t  i f  t h e  f i l e  c o u l d  b e  r e a d  r e m o t e l y  v i a  a n  W h a t  i f  t h e  f i l e  c o u l d  b e  r e a d  r e m o t e l y  v i a  a n  
a p p r o p r i a t e  p r o t o c o l ,  r a t h e r  t h a n  t r a n s f e r r e d ?a p p r o p r i a t e  p r o t o c o l ,  r a t h e r  t h a n  t r a n s f e r r e d ?
–– P r o p o s e  t h a t  w e  n o t  w o r r y  a b o u t  t h i s  i n  e a r l y  r e l e a s e sP r o p o s e  t h a t  w e  n o t  w o r r y  a b o u t  t h i s  i n  e a r l y  r e l e a s e s


