
An RTAG View of Event Collections, An RTAG View of Event Collections, 
a nd  Ea r ly  I m p lem enta tionsa nd  Ea r ly  I m p lem enta tions

David David M al o nM al o n
malon@anl.govmalon@anl.gov

A T L A S  Dat ab as e  G r o u pA T L A S  Dat ab as e  G r o u p

L H C  P e r s is t e n c e  W o r k s h o pL H C  P e r s is t e n c e  W o r k s h o p
5  J u n e  2 0 0 25  J u n e  2 0 0 2



Event Collection TypesEvent Collection Types
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Implicit collectionsImplicit collections
�� Assumption:  Implicit collections are created Assumption:  Implicit collections are created 

implicitlyimplicitly - -- - simply  w riting  a seq uence of  ev ents simply  w riting  a seq uence of  ev ents 
results in an ev ent collection results in an ev ent collection 
�� P rov iding  th e f ile or ( f ile list)  as input sh ould P rov iding  th e f ile or ( f ile list)  as input sh ould 

suf f ice to support iteration suf f ice to support iteration 
�� C ollection may  b e named and catalog ed,  b ut th is C ollection may  b e named and catalog ed,  b ut th is 

is an additional,  optional,  stepis an additional,  optional,  step
�� Input ev ent Input ev ent iterator iterator interf ace sh ould b e th e interf ace sh ould b e th e 

same as f or ex plicit collectionssame as f or ex plicit collections



Explicit collectionsExplicit collections
�� Equivalent to a list of “pointers” to eventsEquivalent to a list of “pointers” to events
�� B ec ause th e proj ec t w ill d eliver B ec ause th e proj ec t w ill d eliver ex ternaliz ab le ex ternaliz ab le R efs R efs 

enc apsulating  possib ly  tec h nolog yenc apsulating  possib ly  tec h nolog y --spec ific  persistent spec ific  persistent 
ad d resses,  R T A G  proposal is an im plem entation th at ad d resses,  R T A G  proposal is an im plem entation th at 
uses th ese R efsuses th ese R efs
�� Ex plic it c ollec tions b eh ave lik e a variab leEx plic it c ollec tions b eh ave lik e a variab le--leng th  list of leng th  list of 

R efs to ex perim entR efs to ex perim ent--spec ific  event entry  points spec ific  event entry  points 
�� C ollec tions are c reated  ex plic itly ,  eith er b y  ex perim ent’ s C ollec tions are c reated  ex plic itly ,  eith er b y  ex perim ent’ s 

fram ew ork  or b y  user:   R ef to event entry  point is fram ew ork  or b y  user:   R ef to event entry  point is 
inserted  into a c ollec tioninserted  into a c ollec tion
�� N atural starting  point for an input interfac e,  th en,  is N atural starting  point for an input interfac e,  th en,  is 

som eth ing  lik e an S T L  input som eth ing  lik e an S T L  input iteratoriterator
�� I s th is a reasonab le c om m on input interfac e for b oth  I s th is a reasonab le c om m on input interfac e for b oth  

ex plic it and  im plic it c ollec tions?ex plic it and  im plic it c ollec tions?



Queryable Queryable c o llec t i o n sc o llec t i o n s
�� In an explicit collection, optional “tag” data may also be In an explicit collection, optional “tag” data may also be 

associated w ith  an ev ent associated w ith  an ev ent 
�� R ef  +  tag data ar e inser ted into an explicit collectionR ef  +  tag data ar e inser ted into an explicit collection
�� M ental model is of  a r elational table w h ose colu mns ar e M ental model is of  a r elational table w h ose colu mns ar e 

th e tag attr ibu tes, w ith  one colu mn containing a R ef  to th e tag attr ibu tes, w ith  one colu mn containing a R ef  to 
th e ev ent th e ev ent 
�� P r opose to implement explicit collections both  in th e P r opose to implement explicit collections both  in th e 

R O O T  layer  and in th e r elational layerR O O T  layer  and in th e r elational layer
�� R esu lting collection w ou ld allow  R esu lting collection w ou ld allow  pr eselection pr eselection of  ev ents of  of  ev ents of  

inter est, bu t cou ld also be u sed dir ectly f or  analysisinter est, bu t cou ld also be u sed dir ectly f or  analysis
�� A n ar ch itectu r al v iew  is th at tags ar e data expor ted f r om A n ar ch itectu r al v iew  is th at tags ar e data expor ted f r om 

th e ev ent ( ev entth e ev ent ( ev ent--lev el metadata)lev el metadata)



Tag specification interfaceTag specification interface
�� Tag definition requires provision of a list of Tag definition requires provision of a list of 

property  nam es and ty pesproperty  nam es and ty pes
�� M any  proj ec ts and tec h nologies h ave proposed M any  proj ec ts and tec h nologies h ave proposed 

interfac es ( generic  tags,  interfac es ( generic  tags,  addI tem  addI tem  m eth ods for m eth ods for 
ntuplesntuples,  S Q L  C R E A TE  TA B L E  sy ntax ,  X M L ,   … ),  S Q L  C R E A TE  TA B L E  sy ntax ,  X M L ,   … )
�� S pec ific  c h oic e is perh aps not so im portant,  b ut S pec ific  c h oic e is perh aps not so im portant,  b ut 

interfac e sh ould b e th e sam e for event tags,  interfac e sh ould b e th e sam e for event tags,  
c ollec tion m etadata,  file m etadata,  …c ollec tion m etadata,  file m etadata,  …
�� P ropose to support ty pes in th e approx im ate P ropose to support ty pes in th e approx im ate 

intersec tion of intersec tion of M y S Q L  M y S Q L  ty pes and R O O T ty pesty pes and R O O T ty pes



Query interfaceQuery interface
�� Should not invent a new query languageShould not invent a new query language
�� P rop os e a s tric t,  very lim ited s ub s et of  SQ LP rop os e a s tric t,  very lim ited s ub s et of  SQ L --x xx x ,  ,  

lik ely to b e s up p ortab le in m os t tec hnologieslik ely to b e s up p ortab le in m os t tec hnologies
–– P r e d i c a t e s  a p p l i e d  t o  s i n g l e  t a g sP r e d i c a t e s  a p p l i e d  t o  s i n g l e  t a g s
–– P r e d i c a t e s  a r e  P r e d i c a t e s  a r e  b o o l e a n  b o o l e a n  c o m b i n a t i o n s  o f  r a n g e  q u e r i e s  c o m b i n a t i o n s  o f  r a n g e  q u e r i e s  
o n  a t t r i b u t e so n  a t t r i b u t e s

–– C o m p a r i s o n  o p e r a t o r s  ( < ,  > ,  = ,  ! = ,  … )  a p p l i e d  t o  C o m p a r i s o n  o p e r a t o r s  ( < ,  > ,  = ,  ! = ,  … )  a p p l i e d  t o  
s i n g l e  a t t r i b u t e  ( c o l u m n )  n a m e ss i n g l e  a t t r i b u t e  ( c o l u m n )  n a m e s ——n o  a r i t h m e t i cn o  a r i t h m e t i c

–– L o g i c a l  o p e r a t o r s  ( A N D ,  O R ,  N O T ) ,  a n d  g r o u p i n g  ( )L o g i c a l  o p e r a t o r s  ( A N D ,  O R ,  N O T ) ,  a n d  g r o u p i n g  ( )



Collection services for the common Collection services for the common 
p roj ectp roj ect

�� Early project implementation of collections Early project implementation of collections 
allow s u s to su pport a u ser v iew  of inpu t/ ou tpu t allow s u s to su pport a u ser v iew  of inpu t/ ou tpu t 
specification at a lev el “ h ig h er”  th an files,  ev en specification at a lev el “ h ig h er”  th an files,  ev en 
w h en ou r implementation is filew h en ou r implementation is file--b ased  b ased  
�� R elational implementations allow  th e project to R elational implementations allow  th e project to 

d o early prototyping  of facilities th at mak e d o early prototyping  of facilities th at mak e 
nontriv ial u se of relational capab ilities:   nontriv ial u se of relational capab ilities:   
q u erying ,  ind ex ing ,  serv erq u erying ,  ind ex ing ,  serv er--sid e selection,  …sid e selection,  …



A sample scenarioA sample scenario
�� A production job produces an explicit (tag) A production job produces an explicit (tag) 

collection,  instantiated in a R O O T  f ilecollection,  instantiated in a R O O T  f ile
�� N  production jobs produce N  such  f ilesN  production jobs produce N  such  f iles
�� A concatenation step produces an explicit union A concatenation step produces an explicit union 

of  th ese tag tables to create a S I N G L E  relational of  th ese tag tables to create a S I N G L E  relational 
table,  w h ich  is indexed to support f ast S Q L  table,  w h ich  is indexed to support f ast S Q L  
predicatepredicate--based selectionbased selection



CollectionCollection--lev el op er a tionslev el op er a tions
�� Collection creation, naming, registrationCollection creation, naming, registration
�� S u b set selection ( satisf y ing S Q L  p red icate)S u b set selection ( satisf y ing S Q L  p red icate)
�� Cop y ingCop y ing

–– E . g . ,  f r o m  o n e  t e c h n o l o g y  t o  a n o t h e rE . g . ,  f r o m  o n e  t e c h n o l o g y  t o  a n o t h e r
�� U nionsU nions——d eclarativ e, and  ex p licit concatenationd eclarativ e, and  ex p licit concatenation
�� … oth er collection op erations and  serv ices as … oth er collection op erations and  serv ices as 

req u ired  in later releasesreq u ired  in later releases



Optional potential extensionsOptional potential extensions
�� Most physics processing is “for each:”  “for each event Most physics processing is “for each:”  “for each event 

that satisfies m y cond ition,  d o … ”that satisfies m y cond ition,  d o … ”
–– O r de r  i s  u n i m p o r t a n t ,  a s  l o n g  a s  a l l  q u a l i f y i n g  e v e n t s  a r e  O r de r  i s  u n i m p o r t a n t ,  a s  l o n g  a s  a l l  q u a l i f y i n g  e v e n t s  a r e  

p r o c e s s e dp r o c e s s e d
�� A  U . S .  G rand  C hal l enge P roj ect in su pport of the S T A R  A  U . S .  G rand  C hal l enge P roj ect in su pport of the S T A R  

ex perim ent d el ivered  ex perim ent d el ivered  ord erord er--optim iz ed  iterationoptim iz ed  iteration
�� S im pl ified  view :  S im pl ified  view :  

–– s o r t  e v e n t s  t h a t  s a t i s f y  y o u r  c o n di t i o n  i n t o  g r o u p s  a c c o r di n g  t os o r t  e v e n t s  t h a t  s a t i s f y  y o u r  c o n di t i o n  i n t o  g r o u p s  a c c o r di n g  t o
t h e  f i l e ( s )  t h e y  a r e  i nt h e  f i l e ( s )  t h e y  a r e  i n

–– de l i v e r  f i r s t  t h e  g r o u p s  o f  e v e n t s  w h o s e  f i l e s  a r e  a l r e a dy  c a c h ede l i v e r  f i r s t  t h e  g r o u p s  o f  e v e n t s  w h o s e  f i l e s  a r e  a l r e a dy  c a c h e dd
–– i n i t i a t e  i n i t i a t e  p r e f e t c h i n gp r e f e t c h i n g o f  f i l e s  f o r  e v e n t s  w h o s e  da t a  a r e  n o t  a l r e a dy  o f  f i l e s  f o r  e v e n t s  w h o s e  da t a  a r e  n o t  a l r e a dy  

i n  t h e  c a c h e  ( r e m o t e ?  O n  t a p e ? )i n  t h e  c a c h e  ( r e m o t e ?  O n  t a p e ? )
�� S tep one shou l d  b e “easy” if w e can m ap R efs to fil e id s;  S tep one shou l d  b e “easy” if w e can m ap R efs to fil e id s;  

the rest can com e l ater ( … or not… )the rest can com e l ater ( … or not… )



Volunteering…Volunteering…
�� ArgonneArgonne/ AT L AS  i s  p rep a red  t o v ol u nt eer. . .  / AT L AS  i s  p rep a red  t o v ol u nt eer. . .  

–– t o  d e l i v e r  i n i t i a l  i m p l e m e n t a t i o n s  o f  e v e n t  c o l l e c t i o n s  a n d  t o  d e l i v e r  i n i t i a l  i m p l e m e n t a t i o n s  o f  e v e n t  c o l l e c t i o n s  a n d  
c o l l e c t i o n  s e r v i c e s  i n  a  r e a s o n a b l e  t i m e f r a m e  ( t h i s  s u m m e r ? )c o l l e c t i o n  s e r v i c e s  i n  a  r e a s o n a b l e  t i m e f r a m e  ( t h i s  s u m m e r ? )

–– t o  e n s u r e  t h a t  d e l i v e r a b l e s  m e e t  r e a s o n a b l e  r e q u i r e m e n t s  o f  t h e  t o  e n s u r e  t h a t  d e l i v e r a b l e s  m e e t  r e a s o n a b l e  r e q u i r e m e n t s  o f  t h e  
f o u r  e x p e r i m e n t sf o u r  e x p e r i m e n t s

–– t o  d o  p r o t o t y p i n g / b e n c h m a r k i n g  o f  r e l a t i o n a l  c a p a b i l i t i e s  t o  d o  p r o t o t y p i n g / b e n c h m a r k i n g  o f  r e l a t i o n a l  c a p a b i l i t i e s  
( i n d e x i n g ,  … )  ( i n d e x i n g ,  … )  

–– t o  p a r t n e r  w i t h  o t h e r s  w i t h  s i m i l a r  i n t e r e s t st o  p a r t n e r  w i t h  o t h e r s  w i t h  s i m i l a r  i n t e r e s t s
�� I t  i s  c l ea r t h a t  m a ny  ot h ers  h a v e d one rel a t ed  w ork  I t  i s  c l ea r t h a t  m a ny  ot h ers  h a v e d one rel a t ed  w ork  

((L H C bL H C b ,  ,  B a B a rB a B a r ,  R O O T  t ea m ,  I T / D B ,  D E S Y ,  … ) ;  w e a re ,  R O O T  t ea m ,  I T / D B ,  D E S Y ,  … ) ;  w e a re 
i nt eres t ed  p a rt l y  b ec a u s e t h e w ork  i s  v a l u a b l e t o u si nt eres t ed  p a rt l y  b ec a u s e t h e w ork  i s  v a l u a b l e t o u s - -- -
AT L AS  h a s  not  d one t a g d a t a b a s e p rot ot y p i ng t o d a t eAT L AS  h a s  not  d one t a g d a t a b a s e p rot ot y p i ng t o d a t e


