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LCG Overview

� What are we trying to do?

� C u rrent s tatu s

� O p en q u es tions

� F u tu re p os s ib il ities



LCG Goals

� To offer production quality services for L C G  1  t o m eet  t h e 
req u i rem en t s  of fort h c om i n g  ( a n d  c u rren t ! )  d a t a  c h a l l en g es
� e.g.  CMS PCP/DC04, ALICE PDC- 3 , AT LAS DC2 , LH Cb CDC’ 04

� To p rov i d e d i s t ri b u t i on  k i t s ,  s c ri p t s  a n d  d oc u m en t a t i on  t o assist
ot h er s i t es  i n  offeri n g  p rod u c t i on  s erv i c es

� To l ev era g e t h e m a n y  y ea rs ’  ex p eri en c e i n  ru n n i n g  s u c h  s erv i c es  a t  
C E R N  a n d  ot h er i n s t i t u t es
� Mo n i t o r i n g, b a c k u p  &  r ec o v er y , t u n i n g, c a p a c i t y  p l a n n i n g, …

� To u n d ers t a n d  ex p eri m en t s ’  req u i rem en t s  i n  h ow  t h es e s erv i c es  
s h ou l d  b e es t a b l i s h ed ,  ex t en d ed  a n d  c l a ri fy  current lim itations

� N ot t a rg et i n g  s m a l l - m ed i u m  s c a l e D B  a p p s  t h a t  n eed  t o b e ru n  a n d  
a d m i n i s t ered  l oc a l l y  ( t o u s er)



LCG What Services?

� POOL file catalogue using EDG-R LS  ( also non-POOL! )
� LRC + RLI services + client APIs
� F o r G U ID  < ->  PF N  m a p p ing s

� and  EDG-R M C
� F o r f ile-level m eta -d a ta :  PO O L cu rrently   sto res:  

� f ilety p e ( e. g .  RO O T  f ile) ,  f u lly  reg istered ,  j o b  sta tu s
� E x p ect a lso  ~ 1 0  item s f ro m  CM S  D C0 4 :  o th ers?

� p lus ( ser v ice b eh ind )  EDG R ep lica M anager  client tools

� N eed  to p r ov id e r ob ustness,  r ecov er y ,  scalab ility ,  p er for m ance,  …

� F ile catalogue is a cr itical com p onent of th e Gr id !
� Job scheduling, data access, …



LCG The Supported Configuration

All participating sites should run:

� A “ L ocal R eplica C atalogue”  ( L R C )
� Contains GUID <->  P F N  m ap p ing  f or  al l  l oc al  f il e s

� A “ R eplica L ocation I ndex ”  ( R L I )  < - - independent of  E D G  deadlines
� A l l ow s f il e s at oth e r  site s to b e  f ou nd

� A l l  L R Cs ar e  c onf ig u r e d  to p u b l ish  to al l  r e m ote  R L Is

� S c al ab il ity  b e y ond  O ( 1 0 )  site s? ?

� H ie r ar c h ic al  and  oth e r  c onf ig u r ations m ay  c om e  l ate r …

� A “ R eplica M etadata C atalogue”  ( R M C )
� Not proposing a single, central RMC

� J ob s sh ou ld  u se local RMC

� S h ort-term :  h and le sy nch ronisation across RMCs

� I n principle possib le tod ay  “ on th e P O O L -sid e”  ( to b e tested )

� L ong-term :  m id d lew are re-engineering?



LCG Component Overview
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LCG Where should these services be run?

� At sites that can provide supported h/ w &  O / S  conf ig urations
( nex t sl ide)

� At sites w ith ex isting  O racl e support team

� W e do not y et k now  w hether w e can m ak e O racl e-b ased 
services easy  enoug h to setup ( surel y ? )  and run ( shoul d b e f or 
canned apps? )  w here ex isting  O racl e ex perience is not avail ab l e

� Will learn a lot from current roll-out

� P ros :  can b enefit from s crip ts  /  d oc /  tools  etc.

� O th er s ites :  s imp ly  re-ex tract catalog  s ub s et from neares t T ier1  
in cas e of p rob lems ?

� N eed  to und ers tand  us e-cas es  and  s erv ice lev el



LCG Requirements for Deployment

� A farm node r u n n i n g  R e d  H a t  E n t e r p r i s e  L i n u x  a n d  O r a c l e 9 i AS
� Runs Java middleware for LRC, RLI etc.

� O ne p er V O

� A di s k  s erv er r u n n i n g  R e d  H a t  E n t e r p r i s e  L i n u x  a n d  O r a c l e 9 i
� D ata volume for LCG  1  small ( ~ 1 0 5 – 1 0 6 e n t r i e s ,  e a c h  <  1 K B )

� Q u e r y  /  l o o k u p  r a t e  l o w  ( ~ 1  e v e r y  3  s e c o n d s )

� P r o j e c t i o n  t o  2 0 0 8 :  1 0 0  – 1 0 0 0 H z ;  1 0 9 e n t r i e s

� S h a r e d  b e t w e e n  a l l  V O s a t  a  g i v e n  s i t e

� Site responsible for acquiring and installing h / w and R H E L
� $ 3 4 9  f o r   ‘ b a s i c  e d i t i o n ’  h t t p : / / w w w . r e d h a t . c o m / s o f t w a r e / r h e l / e s /



LCG What if?

� DB server dies
� No access to catalog until new server configured & DB restored

� ‘ H ot standb y ’  or clustered solution offers p rotection against m ost com m on cases

� R egular dum p  of full catalog into alternate form at,  e. g.  P O O L  X M L ?

� A p p l ic a t io n  server dies
� S tateless,  h ence relatively  sim p le m ove to a new h ost

� C ould sh are with  anoth er V O

� H andled autom atically  with  ap p lication server clusters

� Da t a  c o rru p t ed
� R estore or switch  to alternate catalog

� S o f t w a re p ro b l em s
� H ardest to p redict and p rotect against

� C ould cause running j ob s to fail and drain b atch  q ueues!

� V ery  careful testing,  including b y  ex p erim ents,  b efore m ove to a new version of th e 
m iddleware ( week s,  including sm allish  p roduction run? )

� N eed t o  f o resee a l l  p o ssib l e p ro b l em s,  est a b l ish  rec o very  p l a n  a n d t est !

What happens d
urin

g perio
d when catalog is 

unavailable?



LCG Backup & Recovery, Monitoring

� Backend DB included in standard backup scheme
� Daily full, hourly in c re m e n t als +  arc hiv e  log  – allow s  p oin t  in  

t im e  re c ov e ry

� N e e d  ad d it ion al log g in g  p lus  ag re e m e n t  w it h e x p e rim e n t s  t o 
un d e rs t an d  ‘ p oin t  in  t im e ’  t o re c ov e r t o – an d  t e s t in g !

� M o nito ring :  bo th at bo x -lev el ( F I O )  and DB/ A S / middlew are

� N eed to  ensure pro blems ( inev itable,  ev en if  undesirable)  
are handled g racef ully

� R eco v ery  tested reg ularly ,  by  sev eral members o f  the team

� N eed to  understand ex pectatio ns:
� C at alog  e n t rie s  g uaran t e e d  for e v e r?

� G ran ularit y of re c ov e ry?



LCG Recommended Usage - N ow

� POOL jobs: recommend extracting catalog sub-set p rior to job and 
p ost-cataloging new  entries as sep arate step

� N on-POOL jobs,  e. g.  E D G -R M  client: minimum,  test R C  and 
imp lement simp le retry  +  p rov ide enough  outp ut in job log f or 
manual recov ery  if  necessary
� Perpetual retry inappropriate if e.g. configuration error

� In all cases, need to foresee hiccoughs in service
e. g.  1  hour, p articularly  during ram p - up  p hase

� Please p rov ide us w ith  examp les of  y our usage so th at w e can 
ensure adeq uate cov erage by  test suite!

� S trict naming conv ention essential f or any non-triv ial catalogue 
maintenance



LCG Status

� RLS/RLI/RMC services deployed at CERN for each experiment 
+  D T EA M
� RLSTEST service also available, but should not be used for production!

� D istrib u tion mechanism,  inclu ding  k its,  scripts and docu mentation 
availab le and ‘ w ell’  deb u g g ed

� O nly 1  ou tside site deployed so far ( T aiw an)  – others in the pipeline
� F Z K , RA L, F N A L, I N 2 P 3 , N I K H EF  …

� W e need help to define list and priorities!
� A ctu al installation rather fast ( max a few  hou rs)
� Lead time can b e long

� A ssig n resources etc – a few  w eek s!

� P lan is ( still)  to targ et first sites w ith O racle experience to mak e 
scripts &  doc as clear and smooth as possib le
� Then see if it m ak es sense to g o further…



LCG Registration for Access to Oracle Kits

� Well known method of account registration in dedicated group (OR)

� N ames will b e added to mailing list to announce e. g.  new releases of 
Oracle s/ w,  patch sets etc.

� F oreseeing much more gentle roll- out than for prev ious packages

� I nitially  j ust D B A s supporting canned apps 
� RLS backend, later potential conditions DB if appropriate

� F or simple,  moderate- scale D B  apps,  consider use of central S un 
cluster,  already  used b y  all L H C  ex periments

� D istrib ution kits,  scripts etc in afs
� /afs/cern. ch /proj ect/oracle/ex port/

� D ocumentation also v ia Web
� h ttp: //cern. ch /db/RLS/



LCG Links

� http://cern.ch/wwwdb/grid-da ta -m a na gem ent.htm l

H igh l ev el  o v erv iew o f  the v a rio u s  co m po nents ;  po inters  to  
pres enta tio ns  o n u s e-ca s es  etc

� http://cern.ch/wwwdb/R L S /

D eta il ed ins ta l l a tio n &  co nf igu ra tio n ins tru ctio ns

� http://po o l .cern.ch/ta l k s a ndpu bl .htm l

F il e ca ta l o g u s e-ca s es ,  D B  req u irem ents ,  m a ny  o ther ta l k s …



LCG Future Possibilities

� Investigating resilience against h / w f ailu re u sing 
A p p licatio n S erver &  D atab ase clu sters

� A S  clu sters also  f acilitate m o ve o f  m ach ines,  ad d itio n o f  
reso u rces,  o p tim al u se o f  reso u rces etc.

� D B  clu sters ( R A C )  can b e co m b ined  w ith  stand -b y  d atab ases 
and  o th er tech niq u es f o r even greater ro b u stness

� ( G reatly ? )  sim p lif ied  d ep lo y m ent,  m o nito ring and  reco very  
can b e ex p ected  w ith  O racle1 0 G



LCG Summary

� Addressing production-q ua l ity  D B  serv ices f or L C G  1

� C l ea rl y  w ork  in progress,  b ut b a sic el em ents in pl a ce a t 
C E R N ,  depl oy m ent j ust sta rting outside

� B a sed on ex perience a nd k now l edge of  O ra cl e products,  
of f ering distrib ution k its,  docum enta tion a nd oth er tool s to 
th ose sites th a t a re interested

� N eed m ore input on req uirem ents a nd priorities of  
ex perim ents rega rding production pl a ns



LCG Licensing

� CERN has been an Oracle user since 1982

� L ast  m aj o r co nt ract  up d at e in 1996
� Based on “concurrent users” – a sp eci al  ag reem ent ai m ed at reduci ng  

ov eral l  cost

� C oncurrent users m easured once p er y ear usi ng  C E R N  dev el op ed 
tool s ( p ri or to accel erator start-up  ☺ )

� #  users g row i ng  at 1 5 %  com p ound ( and h ence m ai ntenance)

� L i st of  sof tw are and p l atf orm s total l y  ob sol ete

� New  co nt ract  f ro m  D ecem ber 20 0 2
� Based on “nam ed users” – an O racl e standard 

� ( P er serv er p rocess l i censi ng  al so p ossi b l e)

� #  users b ased on standard C E R N  f i g ures

� F rom  W eb si te,  H R  annual  rep ort…  and al so O racl e W eb !

� P roducts can b e used any w h ere i n th e w orl d b y  any  of  th e ‘ nam ed users’

� P roducts:  O racl e D atab ase and A p p l i cati on S erv er



LCG Distribution

� Based on familiar model used for Objectivity/DB etc.
1. C o n t a c t  p e r s o n  a t  e .g . T i e r 1 c e n t r e  s i g n s  ‘ c o l l a b o r a t o r  a g r e e m e n t ’  

a n d  C ER N  a c c o u n t  r e g i s t r a t i o n  f o r m

2 . ( Ex i s t i n g )  a c c o u n t  r e g i s t e r e d  i n  s p e c i a l  g r o u p  ( O R )  w h i c h  p r o v i d e s  
a c c e s s  t o  d o w n l o a d  d i r e c t o r y

3 . E-m a i l  a d d r e s s  a d d e d  t o  m a i l i n g  l i s t  a b o u t  p a t c h e s ,  n e w  r e l e a s e s  e t c

� E x p ect many few er reg istrations th an for Objy ( ~ 2 0 0 )
� I n i t i a l l y  T i e r 1 s i t e s

� I nitial distribution k its oriented at running  E DG  W P 2  tools
� O r a c l e 9 i A S  f o r  R L I ,  L R C ,  …  ;  O r a c l e 9 i  f o r  b a c k e n d  c a t a l o g

� Not t a r g e t i n g  g e n e r a l  p u r p o s e d  d a t a b a s e  s e r v i c e s  a t  t h i s  s t a g e

� Support issues!

Extract from Collaborator Agreement:

It is understood that Oracle has granted to CERN a right and license to use 
and distribute the Products within the CERN research program. 
"Products" means:

• The Oracle computer products in object code form only. 
• User documentation. 

The undersigned Collaborator agrees not to engage in, cause or permit the 
reverse engineering, disassembly, decompilation, or any similar 
manipulation of the Products, make available the Products to any person 
or entity outside the collaboration, or copy the documentation.



LCG Other Distribution Kits

� From Oracle 10g:  s h i p  cli en t  li b rari es  e. g .  w i t h  P OOL ?
� Potential clients include conditionsD B ,  PO O L  w ith  R D B M S  

b ack end etc.

� S erv er k i t  f or ot h er ap p li cat i on s ,  e. g .  local con d i t i on s D B ,  
local cop y  of  C OM P A S S  ev en t  met ad at a et c.

� Fu ll d i s t ri b u t i on
� W ill r eq uir e local ex p er ienced D B A s


