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Grid Planning in CMS

Outline

� C M S  D a ta  C h a lleng es   

� C M S  P r o d uc tio n to o ls

� P C P  S tr a teg y  a nd  P r ep a r a tio n

�D a ta  C h a lleng e 0 4  

A.F a n f a n i

Dept. of Physics and INFN, Bologna
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Overview of CMS Data Ch al l an g es

�Data Challenge 2004 ( DC04 ,  F eb .  2004)  : 5% Data Challenge

� Validation of the computing model on a sufficient number of Tier- 0 , Tier- 1 , Tier- 2  sites

� L arge scale test of the computing and analy sis models

�Co m p u ti ng T ec hni c al Des i gn R ep o r t ( O c t.  2004)

�Data Challenge 2005  ( DC05 ,  F eb .  2005 ) :  1 0 % Data Challenge

�Physics Technical Design Report (end 2005)
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Data Challenge 04 & Pre- Challange

� Reconstruction and analysis on CMS data sustained over one month  at a rate 
w h ich  is th e 5 %  of  th e L H C rate at f ull luminosity ⇒ 2 5 %  of  start- up  luminosity

→ 5 0  Million events f ully dig itiz ed events needed as inp ut

� P re- Ch alleng e :  simulation and dig itiz ation of  data samp les

PCP

D C0 4

Pre- C h a l l en g e Pro d u c t i o n :( J u l y - D e c .  0 3  )
P roduction of  5 0  M events inp ut f or D C0 4  ( J ul- D ec)
T ransf er to CE RN :  ~ 1 T B / day f or 2  month s ( N ov- D ec)

� based mainly on non grid production since it can’t fail

� build grid prototypes on L C G -1  to gain ex perience

Data C h al l e n g e ( F e b .  0 4  )

� C M S  is committed to use th e L C G -1  resources 
and serv ices

Reconstruction

Analysis

Generation
Simulation

Digitization
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CMS Production tools

�CMS production tools (OCTOPUS)

� R e f D B

� Contains production requests with all needed parameters to produce the 
dataset and the details ab out the production process

� MCR unJ ob  

� E v olution of  I M P A L A :  more modular ( plug -in approach)

� T ool/ f ramework  f or j ob  preparation and j ob  sub mission

� B O SS

� R eal-time j ob -dependent parameter track ing .  T he running  j ob  standard 
output/ error are intercepted and f iltered inf ormation are stored in 
B O S S  datab ase.  T he remote updator is b ased on M y S Q L  b ut a remote 
updator b ased on R -G M A  is b eing  dev eloped.
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Pre- C h a l l en g e Pro d u c t i o n  S t ra t eg y

�Flexible production tools that may run both in a local or in a distributed 
env ironment ( H ybrid model ) .  

� B asically outside the G rid but w ill use all the G rid tools mature enoug h.

W ithin McRunJob :

� plug -in to submit to a local resource manag er

� G rid based prototypes

� S ubmission to E D G  scheduler in preparation

� S ubmission to D A G M an/ C ondor-G  ( M O P )

� producing  derivations in the C himera V irtual D ata C atalog ue
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Hybrid production model

MCRunJob

Site Manager starts
an assignment

RefDB
Phys.Group asks for

an official dataset

User starts a
private production

Production Manager
defines assignments

DAG

job job

job

job

JDL

shell
scripts

DAGMan
(MOP)

Local
Batch Manager

EDG
Scheduler

Computer farm

LCG-1
testbed

Chimera
VDL

Virtual Data
Catalogue

Planner

by C . G r a n d i

User’s Site Resources
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Boundary conditions for PCP

� CMS persistency is changing

� POOL (by LCG) is replacing Objectivity/DB

� CMS Co m pil er is changing

� gcc 3 . 2 . 2  is replacing 2 . 9 5 . 2

� O perating system  is changing

� R ed  H at 7 . 3  is replacing 6 . 1 . 1

� G rid  m id d l ew are stru ctu re is changing

� E DG o n to p o f  V DT

CMS has to  d eal  w ith al l  this w hil e preparing f o r 
the P re- Chal l enge P ro d u ctio n!
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Preparation Phase for PCP
( b efore J u l y )

� Grid Prototypes implementation

I nteg ration w ith  E D G middlew are

1 ) N ew  C M S  tool ( M c R u nJ ob )  ⇒ same k ind of  preparation done 
b ef ore th e S tress T est f or I M PA L A  integ ration w ith in E D G.

� U sing  th e same f u nc tionalities ex ploited last year :

W M S ,  R M  ( reg istration in R C ,  S E  stag ing )  on E D G 1 . 4 . X

2 ) T rying  to u se C M S / L C G- 0 testb ed

Moving to a single testb ed ( L C G - 1 )  w h en it w ill h ave th e need ed  
f u nc tionalities 

EDG A p p .  t e s t b e d� Submission to EDG Resource Broker

U S C M S testbed
� Submission to DA GM a n/ C ond or- G ( M O P )

� U se C h imera / V DL
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CMS/LCG-0  t e s t  e n v i r o n m e n t

� CMS/LCG-0  i s  a  CMS-w i d e  t e s t b e d b a s e d  o n  t h e  LCG p i l o t  d i s t r i b u t i o n ,  o w n e d  b y  
CMS.
� Sites involved : CNAF, P a dova , I m p er ia l Colleg e, E c oleP oly tec niq u e, B olog na , B a r i, B r istol , I sla m a b a d, 

Cy p r u s, T a iw a n, som e U S sites w ill p r ob a b ly  j oin

� CNAF a lr ea dy  insta lled a nd c onf ig u r ed, oth er  c om ing  soon… .   ( ∼ f r om  th is w eek  on)

� P u r p o s e  o f  t h e  CMS/LCG-0  t e s t b e d b e f o r e  LCG-1 :

� gain experience w it h  exis t ing t o o l s  b ef o re s t art  o f  P C P

� d ev el o p pro d u ct io n& anal y s is  t o o l s  t o  b e d epl o y ed  o n L C G -1

� d y nam ic ins t al l at io n and  t es t  o f  new  t o o l s o f  po t ent ial  int eres t  t o  C M S

� Tests foreseen:

� T es t  V irt u al  O rganiz at io n M anagem ent :  V O M S  

� T es t  R L S

� T es t  M o nit o ring t o o l s  

� P ract icing w it h  G L U E  s ch em a

� T es t  R -G M A  as  B O S S  t rans po rt  l ay er
� Scalability tests using R- G M A  as B O SS tr ansp o r t layer  alr ead y star ted  at I m p er ial C o llege →

V er y h ar d  to  m ak e tests since R- G M A  d istr ibutio n k eep  ch anging and  d o esn’ t w o r k  o n testbed ! !
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For Pre Challenge Production 

Software installation and distribution

� O C T O P U S runs only on U I

� C M S p rog ram s ( O R C A ,  O S C A R … )  i nst a lle d  on C E ’ s 

– p re - i nst a lle d  sof t w a re :  rp m  f i le s i nst a lle d  b y L C G  si t e  a d m i ni st ra t ors

– i nst a lle d  on d e m a nd  ( i f  p ossi b le ) :  D A R  f i le s loc a t e d  usi ng  P A C M A N  or 
t h e  R e p li c a  M a na g e r

– p i le - up  d a t a  ( h ug e  d a t a se t ! ) :  on t h e  g ri d  c onsi d e re d  a s p a rt  of  t h e  
d i g i t i z a t i on sof t w a re   → t o b e  d e f i ne d  

D ata m anag em ent

• M a p p i ng  of  log i c a l na m e s t o G U I D  a nd  of  G U I D  t o p h ysi c a l f i le  na m e s w i ll b e  
d one  on t h e  g ri d  b y R L S
• R e p li c a  M a na g e r se rv i c e  t o loc a t e  a nd  m ov e  t h e  d a t a  or d i re c t  g ri d F T P  f or 
d a t a  t ra nsf e r
• M S S  a c c e ss usi ng  S R M  b e i ng  e v a lua t e d
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Data Challenge 04 workflow

� Process data at 25Hz at the Tier-0
R econ stru ction  an d sel ection  of  the data at the Tier-0,  
w ith distrib u tion  to Tier-1 , Tier-2 sites:

� R econ stru ction  p rodu ces D S T an d A O D  (Analysis Object Data)
� D S T rep l icated to at l east on e Tier-1
� A O D  rep l icated to al l  Tier-1
� A ssu m e D ig is are al ready  rep l icated in  at l east on e Tier-1  
� A rchiv e D ig is to tap e l ib rary
� E x p ress l in es tran sf erred to sel ected Tier-1

A n al y sis an d recal ib ration :
� Produ ce n ew  cal ib ration  data at sel ected Tier-1  
an d u p date the Conditions D atab ase

� A n al y sis f rom  the Tier-2 

Much of the strategy will be determined by the results from 
grid-p rototyp es during P re-C hallenge P roduction!

T1

T0

T1

Reconstruction

AOD
(replica)Higgs

DST

Event
streams

Calibration
sample

AOD
(replica)

T2
T2

T2
T2

Tape  
archive

25Hz

��
��
��

AOD
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Requirement/Recommendation
Requirements for the LCG-1  testb ed :

� Scalability in p a rtic ul a r for W M S ,  RLS  

� R e liability a nd  R o bu s tn e s s

W e w oul d  l ik e to ha v e/ use :

� meta d a ta  a p p l ic a tion d efined

� P ossib il ity  to d isa b l e a utoma tic  rep l ic a tion to k eep  the rep l ic a tion und er CM S  
c ontrol

� Comma nd  l ine A P I  ( sinc e CM S  p rog ra m w il l  use g c c 3 . 2 )

� Grid  M onitoring

� V O M S

D a ta  ma na g ement
� a l ia s for GU I D

� S up p ort for D A GM a n a s soon a s p ossib l e

W M S  a nd  j ob  
ha nd l ing

� J D L p rep a ra tion interfa c e

� A d v a nc ed  L& B  queries
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Summary

� Next CMS computing challenges will be done in a very dynamic environment

� D ata Challenge 2 0 0 4  will be done on L CG -1  ( F eb 0 4 )

� P re-Challenge P roduction will be the place where to gain experience and use 
grid prototypes ( J uly-D ec 0 3 )

� D ata Challenge architecture will be built on the experience CMS will gain 
during P CP


