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OverviewOverview

• O u r  g o a l s ,  s c a l e ,  m i l e s t o n e s  ( n o  v i s i o n s  e t c . )

• D e p l o y m e n t  s t a t u s  

• S o f t w a r e  i s  i n  L C G - 1  n o w

• R e l e a s e  a n d  D e p l o y m e n t  P r o c e d u r e s

• S e r v i c e s ,  O p e r a t i o n  e t c .

• F i r s t  e x p e r i e n c e  

• W h a t  d o  w e  p l a n  t o  d o  i n  t h e  n e a r  f u t u r e  ( 2 0 0 3 ,  m i d  2 0 0 4 )

• S u m m a r y

M a n y  s l i d e s  s t o l e n / i n s p i r e d  



Markus.Schulz@cern.ch 3

CERN

What is LCG?What is LCG?

• L H C  C o m p u t i n g  G r i d  - > http://lcg.web.cern.ch/lcg

• T h e  g o a l  o f  t h e  L C G  p r o j e c t  i s  t o  p r o t o t y p e a n d  d e p l o y t h e  
c o m p u t i n g  e n v i r o n m e n t  f o r  t h e  L H C  e x p e r i m e n t s

• T w o  p h a s e s :

– Phase 1: 2002 – 2005

– B u i ld  a  s erv i ce pro to ty pe,  ba s ed  o n ex i s ti ng gri d  m i d d lewa re

– G a i n ex peri ence i n ru nni ng a  p r o d u c t i o n gri d  ser v i c e

– P ro d u ce the T D R  f o r the f i na l s y s tem

– Phase 2: 2006  – 2008

– B u i ld  a nd  co m m i s s i o n the i ni ti a l L H C  co m pu ti ng env i ro nm ent

LC G  i s  N O T a  d e v e l o p m e n t  p r o j e c t
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Our CustomersOur Customers

LHCb

~6-8 PetaBytes / year
~108 events/year

~103 batch and interactive users 

Fe d e r i c o . c a r m i n a t i  ,   E U  r e v i e w  p r e s e n t a t i o n



Markus.Schulz@cern.ch 5

CERN

2003 Milestones2003 Milestones

Project Level 1 Deployment milestones that had been set for 2003:

– J u l y :  I n t r o d u c e  t h e  i n i t i a l  p u b l i c l y  a v a i l a b l e  L C G - 1  g l o b a l  g r i d  s e r v i c e

• W i t h  1 0  T i e r  1  c e n t r e s  i n  3  c o n t i n e n t s

– N o v e m b e r :  E x p a n d e d  L C G - 1  s e r v i c e  w i t h  r e s o u r c e s  a n d  f u n c t i o n a l i t y  

s u f f i c i e n t  f o r  t h e  2 0 0 4  C o m p u t i n g  D a t a  C h a l l e n g e s

• A d d i t i o n a l  T i e r  1  c e n t r e s ,  s e v e r a l  T i e r  2  c e n t r e s  – m o r e  c o u n t r i e s

• E x p a n d e d  r e s o u r c e s  a t  T i e r  1 s  

– ( e . g .  a t  C E R N  m a k e  t h e  L X B a t c h  s e r v i c e  g r i d - a c c e s s i b l e )

• A g r e e d  p e r f o r m a n c e  a n d  r e l i a b i l i t y  t a r g e t s
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LCG Resources (promised) LCG Resources (promised) –– 1Q041Q04

4223120.011695600Total  (1kSI2K is a 2.8GHz P4)

174115.5176801USA

29517.32261656UK

402.0526Switzerland

402.040179Sweden

1004.030150Spain

1204.030220Taiwan

4010.030120Russia

285.0986Poland

1005.045220Japan

10016.060507Italy

124.03124Holland

629.040207Germany

54010.281420France

52.5560Czech Republic

100010.0160700CERN

Tape 
TB

Support
FTE

Disk
TB

CPU
(kSI2K)
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LCGLCG--1 Deployment Status1 Deployment Status

• U p  t o  d a t e  s t a t u s  c a n  b e  s e e n  h e r e :  
– h t t p : / / w w w . g r i d - s u p p o r t . a c . u k / G O C / M o n i t o r i n g / D a s h b o a r d / d a s h b o a r d . h t m l

• H a s  l i n k s  t o  m a p s  w i t h  s i t e s  t h a t  a r e  i n  o p e r a t i o n  

• L i n k s  t o  G r i d I C E   b a s e d  m o n i t o r i n g  t o o l  ( h i s t o r y  o f  V O ’ s  j o b s ,  e t c )
– U s i n g  i n f o r m a t i o n  p r o v i d e d  b y  t h e  i n f o r m a t i o n  s y s t e m

• T a b l e s  w i t h  d e p l o y m e n t  s t a t u s

• S i t e s  t h a t  a r e  c u r r e n t l y  i n  L C G - 1  ( h e r e )  e x p e c t  1 8 - 2 0 b y  e n d  o f  2 0 0 3
– P I C - B a r c e l o n a   ( R B )

– B u d a p e s t          ( R B )

– C E R N               ( R B )

– C N A F               ( R B )

– F e r m i L a b .  ( F N A L )

– F Z K

– Krakow

– M os c ow           ( R B )

– R A L                  ( R B )

– T ai p e i               ( R B )

– T oky o

Total number of CPUs ~120 WNs

Sites to enter soon

BNL, Prague,(Lyon)

Several tier2 centres 
in Italy and Spain

Sites preparing to join

Pakistan, Sofia, 
Switzerland

Users (now): 

Loose Cannons 
Deployment Team 
Experiments starting 
(Alice, ATLAS,..)

Some comments 
later….
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LCGLCG--1 Software1 Software

• L C G - 1  ( L C G 1 - 1 _ 0 _ 2 )  i s :

– V D T  ( G l o b u s  2 . 2 . 4 )

– E D G  W P 1  ( R e s o u r c e  B r o k e r )

– E D G  W P 2  ( R e p l i c a  M a n a g e m e n t  t o o l s )  

• O n e  c e n t r a l  R M C  a n d  L R C  f o r  e a c h  V O ,  l o c a t e d  a t  C E R N ,  O R A C L E  b a c k e n d

– S e v e r a l  b i t s  f r o m  o t h e r  W P s  ( C o n f i g  o b j e c t s ,  I n f o P r o v i d e r s ,  P a c k a g i n g … )

– G L U E  1 . 1  ( I n f o r m a t i o n  s c h e m a )  +  f e w  e s s e n t i a l  L C G  e x t e n s i o n s

– M D S  b a s e d  I n f o r m a t i o n  S y s t e m  w i t h  L C G  e n h a n c e m e n t s

– S E - C l a s s i c  ( d i s k  b a s e d  o n l y ,  g r i d F T P )  NO MSS

– E D G  c o m p o n e n t s  a p p r o x .  e d g - 2 . 0  v e r s i o n  

– L C G  m o d i f i c a t i o n s :

• J o b  m a n a g e r s  t o  a v o i d  s h a r e d  f i l e s y s t e m  p r o b l e m s  ( G A S S  C a c h e ,  e t c . )

• M D S  – B D I I  L D A P  ( s e e  m o r e  l a t e r )

• G l o b u s  g a t e k e e p e r  e n h a n c e m e n t s  ( ( a d d i n g  s o m e  a c c o u n t i n g  a n d  a u d i t i n g  f e a t u r e s ,   l o g  
r o t a t i o n ,  t h a t  L C G  r e q u i r e s )

• M a n y ,  m a n y  b u g  f i x e s  t o  E D G  a n d  G l o b u s / V D T
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LCGLCG--1 Information System1 Information System

RegionA1
GIIS

RegionA2
GIIS

BDII A
LDAP

RegionB1
GIIS

RegionB2
GIIS

CE1
GRIS

CE2
GRIS

SE1
GRIS

SE2
GRIS

SiteC
GIIS

CE1
GRIS

CE2
GRIS

SE1
GRIS

SE2
GRIS

SiteD
GIIS

CE1
GRIS

CE2
GRIS

SE1
GRIS

SE2
GRIS

SiteA
GIIS

CE1
GRIS

CE2
GRIS

SE1
GRIS

SE2
GRIS

SiteB
GIIS

Query

Register

/dataCurrent/.. /dataNew/..

BDII
LDAP

Swap&Restart

•Every site GIIS registers with >1 regional GIIS
•B D II switc hes b etween regional GIISs in c ase one f ails
•Stale inf orm ation p rob lem  hand led  b y rep op u lating one 
ld ap  tree while serving f rom  another
•Switc h transp arent  b y switc hing of f  the T C P  p ort  d u ring 
swap s ( tak es ab ou t 0 . 5  sec .  every 10  m in)
•System  c an sc ale b y ad d ing m ore regions
•R eliab ility m ore sec ond ary GIISes/  region 
•Every site with R B s has a B D II

secondary

primary

Populate

RB
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LCGLCG--1 IS1 IS

• C u r r e n t  s e p a r a t i o n  o f  t h e  W o r l d :

– L i m i t  t h e  n u m b e r  o f  s i t e s / r e g i o n

– S t a r t e d  w i t h  2 ,  s p l i t  a l o n g  0  d e g r e e  i n t o  e a s t  a n d  w e s t

– C u r r e n t l y  2  r e g i o n a l G I I S e s  i n  E a s t ,  o n l y  o n e  i n  W e s t  ( d e p l o y m e n t )  

RAL

FNAL

BNL

WEST1
RegionGIIS

WEST2
RegionGIIS

CERN

CNAF

LYON MOSCOW

FZK TOKYO

TAIPEI

EAST1
RegionGIIS

EAST2
RegionGIIS

EAST3
RegionGIIS
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Release ProcedureRelease Procedure
• S i m i l a r  t o  w h a t  h a s  b e e n  d i s c u s s e d  f o r  E D G  i n  t h e  p a s t

– S o f t w a r e  f i r s t  a s s e m b l e d  o n  t h e  C e r t i f i c a t i o n  &  T e s t  T e s t b e d s
• 4  s i t e s  a t  C E R N ,  +  s o m e  e x t e r n a l  s i t e s   U .  W i s c o n s i n ,  F N A L , M o s c o w ,  I t a l y  ( s o o n )

• I n s t a l l a t i o n  t e s t s  a n d  f u n c t i o n a l  t e s t  ( r e s o l v i n g  p r o b l e m s  f o u n d  i n  t h e  L C G 1  s e r v i c e )

• C e r t i f i c a t i o n  t e s t  s u i t e  a l m o s t  f i n i s h e d  

– S o f t w a r e  h a n d e d  t o  t h e  D e p l o y m e n t  T e a m
• A d j u s t m e n t s  i n  t h e  c o n f i g u r a t i o n  

• R e l e a s e  n o t e s  f o r  t h e  e x t e r n a l  s i t e s

• D e c i s i o n  o n  t i m e  t o  r e l e a s e  

• H o w  d o  w e  d e p l o y ?

– S e r v i c e  N o d e s  ( R B ,  C E ,  S E  … )
• L C F G n g ,  s a m p l e  c o n f i g u r a t i o n s  i n  C V S  

• W e  p r o v i d e  f o r  n e w  s i t e s  c o n f i g  f i l e s  b a s e d  o n  a  q u e s t i o n n a i r e  

– W o r k e r  n o d e s  – a i m  i s  t o  a l l o w  s i t e s  t o  u s e  e x i s t i n g  t o o l s  a s  r e q u i r e d
• L C F G n g  – p r o v i d e s  a u t o m a t e d  i n s t a l l a t i o n   YES

• I n s t r u c t i o n s  a l l o w i n g  s y s t e m  m a n a g e r s  t o  u s e  t h e i r  e x i s t i n g  t o o l s  SO O N

– U s e r  i n t e r f a c e
• L C F G n g  YES

• I n s t a l l e d  o n  a  c l u s t e r  ( e . g .  L x p l u s  a t  C E R N )  L C F G n g - l i t e  YES

• I n s t r u c t i o n s  a l l o w i n g  s y s t e m  m a n a g e r s  t o  u s e  t h e i r  e x i s t i n g  t o o l s  SO O N

Work intensive, limited to <10 sites
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Services Services 

• O p e r a t i o n s  S e r v i c e :

– R A L  i s  l e a d i n g  s u b - p r o j e c t  o n  d e v e l o p i n g  o p e r a t i o n s  s e r v i c e s

– I n i t i a l  p r o t o t y p e  http://www.grid- s u ppo rt.a c .u k /G O C /

• B a s ic  m o n ito rin g to o l s

• M a il  l is ts  a n d ra pid c o m m u n ic a tio n s /c o o rdin a tio n  f o r pro b l e m  re s o l u tio n

• W o rk in g o n  de f in in g po l ic ie s  f o r o pe ra tio n ,  re s po n s ib il itie s  ( dra f t do c u m e n t)

– M o n i t o r i n g :

• G ridI C E  ( de v e l o pm e n t o f  D a ta T a g N a gio s - b a s e d to o l s )  

http://tb e d0 1 1 6 .c e rn .c h/gridic e /s ite /s ite .php

• G ridP P  j o b  s u b m is s io n  m o n ito rin g http://e s c .dl .a c .u k /gppm o n W o rl d/

• U s e r  s u p p o r t

– F Z K  l e a d i n g  s u b - p r o j e c t  t o  d e v e l o p  u s e r  s u p p o r t  s e r v i c e s  

– D r a f t  o n  u s e r  s u p p o r t  p o l i c y

– W e b  p o r t a l  f o r  p r o b l e m  r e p o r t i n g  h t t p : / / g u s . f z k . d e /
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Sites in LCGSites in LCG--11

Snapshot
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User SupportUser Support

• E x p e r i m e n t s  p r o v i d e  1 s t  l e v e l  t r i a g e

– E x p e r i m e n t s  c o n t a c t s  s e n d  p r o b l e m s  t h r o u g h  t h e  F Z K  p o r t a l

– F i r s t  t e s t  v e r y  s o o n ,  s i n c e  t h e  e x p e r i m e n t s  s t a r t  u s i n g  L C G 1

• E x p e r i m e n t  i n t e g r a t i o n  s u p p o r t  b y  C E R N  b a s e d  g r o u p
• h t t p : / / g r i d - d e p l o y m e n t . w e b . c e r n . c h / g r i d - d e p l o y m e n t / c g i - b i n / i n d e x . c g i ? v a r = e i s / h o m e p a g e

• D o c u m e n t a t i o n

– I n s t a l l a t i o n  g u i d e s  ( d o  f i r s t  t h i s ,  t h e n  t h a t ,  i f  t h i s  h a p p e n s  d o  t h a t . . )

– F i r s t  v e r s i o n  o f  u s e r  g u i d e  ( v e r y  u s e f u l  d o c u m e n t )

– M i s s i n g :

• C o l l e c t i o n  o f  s a m p l e  j o b s

• T u t o r i a l

• O p e r a t i o n s  m a n u a l
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Getting the Experiments onGetting the Experiments on

• E x p e r i m e n t s  s t a r t  t o  u s e  t h e  s e r v i c e  n o w a n d  a r e  w e l c o m e ! !

– A g r e e m e n t  b e t w e e n  L C G  a n d  t h e  e x p e r i m e n t s  

• S y s t e m  h a s  l i m i t a t i o n s ,  t e s t i n g  w h a t  i s  t h e r e

• F o c u s  o n :

– T e s t i n g  w i t h  l o a d s  s i m i l a r  t o  p r o d u c t i o n p r o g r a m s  ( l o n g  j o b s ,  e t c )

– T e s t i n g  t h e  e x p e r i m e n t s  s o f t w a r e  o n  L C G

• W e  d o n ’ t  w a n t :

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

» T h i s  c a n  b e  d o n e  i n  s c h e d u l e d  s e s s i o n s  o n  C & T t e s t b e d

– A d d i n g  e x p e r i m e n t s  a n d  s i t e s  a t  a  b r i s k  p a c e  i n  p a r a l l e l  i s  p r o b l e m a t i c

• G e t t i n g  t h e  e x p e r i m e n t s  o n  o n e  a f t e r  t h e  o t h e r  

– A c a n  l e a r n  f r o m  w h a t  B w e n t  t h r o u g h  ( B c a n  c l a i m  f a m e  f o r  b e i n g  1 s t )

• L i m i t e d  n u m b e r  o f  u s e r s  t h a t  w e  c a n  i n t e r a c t  w i t h  a n d  k e e p  i n f o r m e d

– J J ’ s  f a m o u s  “ D e a d l y  E m b r a c e  u n t i l  t h i n g s  a r e  w o r k i n g ”

Testing 10k “hello world” jobs on a system with 
120CPUs doesn’t help much to understand what 
has to be done to get 240 production jobs 
running for 12h.

LCG needs the experiments 
NOW

No better place found for this slide 
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SecuritySecurity

• L C G  S e c u r i t y  G r o u p  ( D a v e  K e l s e y  ( R A L ) )

– L C G 1  u s a g e  r u l e s  

– R e g i s t r a t i o n  p r o c e d u r e s  a n d  V O  m a n a g e m e n t  

• A g r e e m e n t  t o  c o l l e c t  o n l y  m i n i m a l  a m o u n t  o f  p e r s o n a l  d a t a

• C u r r e n t l y  r e g i s t r a t i o n  i s  o n l y  v a l i d  f o r  6  m o n t h  ( p r o c e d u r e s  w i l l  c h a n g e )  

– I n i t i a l  a u d i t  r e q u i r e m e n t s  a r e  d e f i n e d

– I n i t i a l  i n c i d e n t  r e s p o n s e  p r o c e d u r e s  

• S i t e  s e c u r i t y  c o n t a c t s  e t c .  a r e  d e f i n e d  

– S e t  o f  t r u s t e d  C A s  ( i n c l u d i n g  F e r m i l a b s  o n l i n e  K C A )

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

– W e b  s i t e  h t t p : / / p r o j - l c g - s e c u r i t y . w e b . c e r n . c h / p r o j - l c g - s e c u r i t y /
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HistoryHistory

• F i r s t  s e t  o f  r e a s o n a b l e  m i d d l e w a r e  o n  C & T  T e s t b e d  e n d  o f  J u l y ( P L A N  A p r i l )  

– l i m i t e d  f u n c t i o n a l i t y  a n d  s t a b i l i t y

• D e p l o y m e n t  s t a r t e d  t o  1 0  i n i t i a l  s i t e s

– F o c u s  n o t  o n  f u n c t i o n a l i t y ,  b u t  e s t a b l i s h i n g  p r o c e d u r e s

– G e t t i n g  s i t e s  u s e d  t o  L C F G n g

• E n d  o f  A u g u s t o n l y  5  s i t e s i n  
– L a c k  o f  e f f o r t  o f  t h e  p a r t i c i p a t i n g  s i t e s

– G r o s s  u n d e r e s t i m a t i o n  o f  t h e  e f f o r t  a n d  d e d i c a t i o n  n e e d e d  b y  t h e s i t e s
• M a n y  c o m p l a i n t s  a b o u t  c o m p l e x i t y

• I n e x p e r i e n c e  ( a n d  d i s l i k e )  o f  i n s t a l l / c o n f i g  T o o l

• L a c k  o f  a  o n e  s t o p  i n s t a l l a t i o n  ( t a r ,  r u n  a  s c r i p t  a n d  g o )

• I n s t r u c t i o n s  w i t h  m o r e  t h a n  1 0 0  w o r d s  m i g h t  b e  t o o  c o m p l e x / b o r i n g  t o  f o l l o w  

• F i r s t  c e r t i f i e d  v e r s i o n  L C G 1 - 1 _ 0 _ 0  r e l e a s e  S e p t e m b e r  1 s t ( P L A N  i n  J u n e )
– L i m i t e d  f u n c t i o n a l i t y ,  i m p r o v e d  r e l i a b i l i t y

– T r a i n i n g  p a i d  o f f  - >  5  s i t e s  u p g r a d e d  ( r e i n s t a l l e d )  i n  1  d a y

– L a s t  a f t e r  1  w e e k … .

• S e c u r i t y  p a t c h  L C G 1 - 1 _ 0 _ 1  f i r s t  n o t  s c h e d u l e d  u p g r a d e  t o o k  t h a n  2 4 h .

• S i t e s  n e e d  b e t w e e n  3  d a y s  a n d  s e v e r a l  w e e k s  t o  c o m e  o n l i n e

– N o n e  i n  n o t  u s i n g  t h e  L C F G n g  s e t u p  ( s t a t u s  T h u r s d a y )

• N o w :  1 1 i n  a n d  s e v e r a l  T i e r  2  s i t e s  w a i t i n g ,  2  o f  t h e  o r i g i n a l  1 0  m i s s i n g  

middleware was late
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Adding a SiteAdding a Site

I. S i t e  c o n t a c t s  u s  ( L C G )

II. L e a d e r  o f  t h e  G D  d e c i d e s  i f  t h e  s i t e  c a n  j o i n  ( h o u r s )

III. S i t e  g e t s  m a i l  w i t h  p o i n t e r s  t o  d o c u m e n t a t i o n  o f  t h e  p r o c e s s

IV . S i t e  f i l l s  q u e s t i o n n a i r e

V . W e ,  o r  p r i m a r y  s i t e  w r i t e  L C F G n g  c o n f i g  f i l e s  a n d  p l a c e  t h e m  i n  C V S

V I. S i t e  c h e c k s  o u t  c o n f i g . f i l e s ,  s t u d i e s  t h e m ,  c o r r e c t s  t h e m ,  a s k s q u e s t i o n s …

V II. S i t e  s t a r t s  i n s t a l l i n g

V III. S i t e  r u n s  f i r s t  t e s t s  l o c a l l y  ( d e s c r i b e d  i n  t h e  m a t e r i a l  p r o v i d e d )

IX . S i t e  m a i n t a i n s  c o n f i g . i n  C V S  ( h e l p s  u s  f i n d i n g  p r o b l e m s )

X . S i t e  c o n t a c t s  u s  o r  p r i m a r y  s i t e  t o  b e  c e r t i f i e d

– C u r r e n t l y  w e  r u n  a  f e w  m o r e  t e s t s ,  c e r t i f i c a t i o n  s u i t e  i n  p r e p a r a t i o n

– S i t e  c r e a t e s  a  C V S  t a g

– S i t e  i s  a d d e d  t o  t h e  I n f o r m a t i o n  S y s t e m

• W e  c u r r e n t l y  l a c k  p r o p e r  t o o l  t o  e x p r e s s  t h i s  i n  t h e  IS
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DifficultiesDifficulties

• S i t e s  w i t h o u t  L C F G n g  ( e v e n  u s i n g  l i t e )  h a v e  s e v e r e  p r o b l e m s  g e t t i n g  i t  r i g h t

– W e  c a n ’ t  h e l p  t o o  m u c h ,  d e p e n d e n c i e s  d e p e n d  o n  b a s e  s y s t e m  i n s t a l l e d

– T h e  c o n f i g u r a t i o n  i s  n o t  u n d e r s t o o d  w e l l  e n o u g h  ( b y  t h e m ,  b y  u s )

– N e e d  o n e  k e y s t r o k e  “ I n s t a n t  G R I D ”  d i s t r i b u t i o n  ( h a r d . . )

– M i d d l e w a r e ’ s  d e p e n d e n c i e s  t o o  c o m p l e x  

• D e b u g g i n g  a  s i t e  
– C a n ’ t  s e t  t h e  s i t e  r e m o t e l y  i n  a  d e b u g g i n g  m o d e

– T h e  g l u e  s t a t u s  v a r i a b l e  c o v e r s  t h e  L R M ’ s  s t a t e

– J o b s  k e e p  o n  c o m i n g

– D i s c o v e r y  o f  t h e  o t h e r  s i t e ’ s  s e t u p  f o r  s u p p o r t  i s  h a r d  

• H i s t o r y  o f  t h e  c o m p o n e n t s ,  m a n y  c o n f i g  f i l e s  
– N o  t o o l  t o  p a c k  c o n f i g  a n d  s e n d  t o  u s

– S i t e s  f i g h t  w i t h  F i r e W a l l s

• S o m e  s i t e s  a r e  i n  c o n t a c t  w i t h  g r i d s  f o r  t h e  1 s t  t i m e

– T h e r e  i s  n o t h i n g  l i k e  “ B e g i n n e r s  G u i d e  t o  G r i d s ”  

• L C G  i s  o n  m a n y  s i t e s  n o t  a  t o p  p r i o r i t y

– M a n y  s y s a d m i n s  d o n ’ t  f i n d  t i m e  t o  w o r k  f o r  s e v e r a l  h o u r s  i n  a  r o w

– I n s t r u c t i o n s  a r e  n o t  f o l l o w e d  c o r r e c t l y  ( s h o r t  c u t s  t a k e n )

• T i m e  z o n e s  s l o w  t h i n g s  d o w n  a  b i t  ( T h e  g r i d  w h e r e  t h e  s u n  n e v e r  s e t s )

LCG
Instant

Add Computers
&

Network
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StabilityStability--OperationOperation

• R u n n i n g  j o b s  h a s  n o w  g r e a t l y  i m p r o v e d

– “ H e l l o  W o r l d ”  j o b s  a r e  a b o u t  9 5 %  s u c c e s s f u l

– S e r v i c e s  c r a s h  w i t h  m u c h  l o w e r  r a t e  ( s o m e  b u g  f i x e s  a l r e a d y  o n  C & T )

– S o m e  b u g s  i n  L C G 1 - 1 _ 0 _ x  a l r e a d y  f i x e d  o n  C & T  

– G r i d  s e r v i c e s  d e g r a d e  g r a c e f u l l y  

• S o  f a r  t h e  M D S  i s  h o l d i n g  u p  w e l l

• F o c u s  i n  t h i s  a r e a  d u r i n g  t h e  n e x t  f e w  m o n t h

– L o n g  r u n n i n g  j o b s  w i t h  m a n y  j o b s

– C o m p l e x  j o b s  (  d a t a  a c c e s s ,  m a n y  f i l e s , … )

– S c a l a b i l i t y  t e s t  f o r  t h e  w h o l e  s y s t e m  w i t h  c o m p l e x  j o b s

– C h a o t i c  ( m a n y  u s e r s ,  a s y n c h r o n o u s  a c c e s s ,  b u r s t s )  u s a g e  t e s t

– T e s t s  o f  s t r a t e g i e s  t o  s t a b i l i z e  t h e  i n f o r m a t i o n  s y s t e m  u n d e r  h e a v y  l o a d
• W e  h a v e  s e v e r a l  t h a t  w e  w a n t  t o  t r y  a s  s o o n  a s  m o r e  T i e r 2  s i t e s  j o i n

– W e  n e e d  t o  l e a r n  h o w  t h e  s y s t e m s  b e h a v e  i f  o p e r a t e d  f o r  a  l o n g  t i m e
• I n  t h e  p a s t  s o m e  s e r v i c e s  t e n d e d  t o  “ a g e ”  o r  “ p o l l u t e ”  t h e  p l a t f o r m s  t h e y  r a n  o n

– W e  n e e d  t o  l e a r n  h o w  t o  c a p t u r e  t h e  “ s t a t e ”  o f  s e r v i c e s  t o  r e s t a r t  t h e m  o n  
d i f f e r e n t  n o d e s  

– L e a r n  h o w  t o  u p g r a d e  s y s t e m s  ( R M C ,  L R C … )  w i t h o u t  s t o p p i n g  t h e  s e r v i c e
• Y o u  c a n ’ t  d r a i n  L C G 1  f o r  u p g r a d i n g  
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Ratio of succesful jobs of retrieved jobs (4963 of 
5000 = 99.26%)
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Geographical Job Distribution

CNAF; 838; 
16%

Taiwan; 
224; 5%

Hungary; 
564; 11%

FNAL; 838; 
17%

adc0018; 
819; 17%

adc0015; 
849; 17%

Germany; 
831; 17%

LCG 1.0 Test (19./20. Sept. 2003):
• 5 streams
• 5000 jobs in total

• Input and OutputSandbox
• Brokerinfo query
• 30 sec sleep

Ingo Augustin
gave this slide 
to me
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Next StepsNext Steps

• G e t  e v e r y t h i n g  n e e d e d  f o r  L C G 2  ( u s e d  i n  t h e  2 0 0 4 D C s )  N o v .  2 0 t h

–– S y s t e m  f o r  d i s t r i b u t i n g  e x p e r i m e n t s  S WS y s t e m  f o r  d i s t r i b u t i n g  e x p e r i m e n t s  S W ( R P M S  t h r o u g h  u s  w o n ’ t  d o )

– G C C 3 . 2

– V D T  G l o b u s  2 . 4 . x

– V O M S

• T e s t s  s t a r t e d ,  s e r v e r  i s  s e t  u p ,  w i l l  b e  u s e d  f i r s t  f o r  C E  ( S t o r a g e  a c c e s s  l a t e r )

• E v e n  i f  w e  w i l l  u s e  i n i t i a l l y  v e r y  f e w  r o l e s  f o r  a u t h o r i z a t i o n  s t i l l  m a n y  b e n e f i t s
– A m o u n t  o f  i n f o r m a t i o n  i n  t h e  I S  b e c o m e s  i n d e p e n d e n t  o f  n u m b e r  o f g r i d  u s e r s  

– M i g h t  b e  u s e d  t o  d o  g r i d  w i d e  a d m i n .  W o r k

– S e e  s o m e  p r o b l e m s  m a p p i n g  t o  U N I X  f i l e  a c c e s s  ( N o  A C L  i n  U N I X )  

– Access to storage 
• G F A L ,  S R M  i n t e g r a t i o n  w i t h  C A S T O R  a n d  E N S T O R E  ( v e r y  s o o n )

• W h a t  t o  d o  w i t h  d i s k  o n l y  s i t e s  ( m a k e  t h e m  r u n  D C A S H ) ?

– D i stri b u ted  R L S s ( can  of  w orm s ->  see n ex t sl i d es)  

– P O O L  i n tegrati on  w i th  d i stri b u ti on  an d  R L S s 

– B asi c si m p l e accou n ti n g sy stem  ( agreed  on  p l an ,  f ou n d  v ol u n teers )

– I n tegrati on  of  n ot d ed i cated  p rod u cti on  cl u sters ( W N s  o n  n o n  r o u t e d  n e t s )  

Worms are in 
the extra s
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Next Steps IINext Steps II

• P a r t 2  ( m a i n l y  d e p l o y m e n t ) :

– A u t o m a t e  i n s t a l l a t i o n  a s  f a r  a s  p o s s i b l e  

– D e f i n e  i n s t a l l a t i o n  a n d  c o n f i g u r a t i o n  t o  a l l o w  t o o l  i n d e p e n d e n t  u s a g e

– E s t a b l i s h  p r o c e d u r e  t o  i n t e g r a t e  T i e r 2  c e n t r e s  

• H i e r a r c h i c a l  m o d e l  ( C E R N  c a n ’ t  s u p p o r t  2 0  s i t e s )

• I n t e g r a t e  U S  T i e r 2  c e n t r e s

– M i d d l e w a r e  ( b a s e d  o n  G R I D 3 / O S G  n o t  f u l l y  i n t e r o p e r a b l e )

– M a n y  c h a l l e n g e s ,  t e s t s  w i l l  b e  d o n e  t o g e t h e r  w i t h  A T L A S
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Next IIINext III

• R - G M A

– R - G M A  s t i l l  i n  t h e  p r o c e s s  o f  s t a b i l i z a t i o n

– T i m e s c a l e :

• U n t i l  N o v e m b e r  n o t  t e s t i n g  R G M A  a s  a n  r e p l a c e m e n t  f o r  M D S

• I n t e r o p e r a b i l i t y  w i t h  U S  g r i d  i n f r a s t r u c t u r e  i s  a  m u s t  

• I f  t i m e  p e r m i t s  c o m p a r i s o n  t e s t s  o n  t h e  d e p l o y e d  s y s t e m
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Timeline Timeline -- PreparationPreparation

Sep/1 Oct/1 Nov/1 Dec/1Nov/20

LCG-2 release

LCG-1 deployment

LCG-1 C&T

LCG-2 C&T

LCG-2 C&T

LCG-1 C&T

Big C&T

Small C&T

Sep/15

LCG-2 deployment possibleSep/20
(LCG-1 C&T extension)

Globus study

SHIVA PTS deployment

LCG-1 
upgrade 
tag

LCG-1 
upgrade 
tag

Site + C&T test suitesGFAL

Experiments testing
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RLSsRLSs

• W h y  t h e  R L S s  a r e  a  c a n  o f  w o r m s

– I n  L C G  t w o ,  c u r r e n t l y  n o n  i n t e r o p e r a b l e  v e r s i o n s  w i l l  b e  u s e d .

– T h e  U S  T i e r 2  c e n t r e s  w i l l  d e p l o y  t h e  G l o b u s - R L S

– T h i s  c u t s  L C G  p r a c t i c a l l y  i n t o  t w o

• P l a n  ( s h o r t  v e r s i o n ,  m o r e  d e t a i l e d  a f t e r  t h e  s u m m a r y  s l i d e s )

– M a k e  P O O L  c o n f i g u r a b l e  t o  w o r k  w i t h  e i t h e r  o f  t h e  R L S s  ( 1 1 / 0 3 )

– P O O L  g r o u p  p r o v i d e s  t o o l s  t o  c r o s s  p o p u l a t e  f i l e  c a t a l o g u e s  ( 1 1 / 0 3 )

– G l o b u s - R L S  m o d i f i e d  t o  u s e  O R A C L E  a s  b a c k - e n d

– I n t e g r a t e  t h e  R L S s   ( g o a l  5 / 0 4 )

• I n t e g r a t e  t h e  G l o b u s - R L I  a n d  E D G - L R C

• A P I s

• U p d a t e  c l i e n t s  ( P O O L ,  R B ,  . . )

• N o w :  R u n  E D G - R L S  a t  C E R N  ( O R A C L E  b a c k - e n d )

– N o  E D G - R L I   d e p l o y e d
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RLSs RLSs IIII

• J a n u a r y  2 0 0 4   s t a r t  w i t h  m i n i m a l  s o l u t i o n  f o r  2 0 0 4  D a t a  C h a l l e n g e s

– S i t e s  p r o v i d e  a  s e r v i c e  b a s e d  e i t h e r  o n  LOCAL E D G - L R C s  o r  G l o b u s  R L S

– C r o s s - p o p u l a t i o n  e v e r y  f e w  h o u r s

– A  f e w  s i t e s  ( l i k e  C E R N )  w i l l  g e t  a l l  u p d a t e s  a n d  t h e n  p u s h  b a c k  o u t

• L a t e n c y  f o r  t h e  R B s  h a s  t o  b e  t a k e n  i n t o  a c c o u n t  b y  p r o d u c t i o n  m a n a g e r s

• M o s t  p r o d u c t i o n  w o r k  w i l l  d o  a n y w a y  b u l k  u p d a t e s  a t  e n d  o f  j o b

• “ S o l v e s ”  r e q u i r e m e n t  f o r  a  p r o x y  r e p l i c a  m a n a g e r .  B u l k  u p d a t e s  c a n  b e  r u n  

f r o m  a p p r o p r i a t e  n o d e s .

This is the current plan.
We have changed our plans quite often!!!
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SummarySummary

• M i d d l e w a r e  w a s  3  m o n t h s  l a t e  

– L e s s :  f u n c t i o n a l i t y ,  t e s t s ,  e x p e r i e n c e  w i t h  o p e r a t i o n

– Core functionality

• I s  c l e a r l y  t h e r e  

• R e l i a b i l i t y  i m p r o v e d  f u n d a m e n t a l l y  c o m p a r e d  t o   e d g - 1 . 4  

• S y s t e m  n o w  a t  s c a l e  f o r e s e e n  ( 1 1  s i t e s  i n )

– I n t e g r a t i o n  b e t w e e n  U S  a n d  E u r o p e a n  s i t e s  s t i l l  a n  i s s u e

• E x p e r i m e n t s  a r e  g e t t i n g  r e a d y  t o  t e s t  t h e  s y s t e m

– T h i s  w i l l  h e l p  t o  d i s c o v e r  p r o b l e m s

• V e r y  l i t t l e  t i m e  t o  t u r n  t h i s  i n t o  a  r e a l  p r o d u c t i o n  s y s t e m

– C r i t i c a l  c o m p o n e n t s  a r e  j u s t  c o m i n g  i n  ( S E )  

– H a s  t o  b e  d o n e  i n c r e m e n t a l l y o n  t h e  r u n n i n g s e r v i c e

• D e p l o y i n g  t h e  s o f t w a r e  a t  n e w  s i t e s  n o t  a l w a y s  e a s y

– D i f f e r e n t  r e a s o n s  ( a t t i t u d e ,  c o m p l e x i t y ,  p r i o r i t i e s , a c c e p t a n c e  o f  t o o l s )  
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RLSRLS

• I s s u e  – 2  n o n - i n t e r o p e r a b l e  i m p l e m e n t a t i o n s

• Proposed Strategy – dev el opm en t

• I n t e g r a t e  P O O L  w i t h  G l o b u s  R L S ,  s o  t h a t  i t  i s  a b l e  t o  c o m m u n i c a t e  w i t h  b o t h  R L S  
i m p l e m e n t a t i o n s  ( b u t  n o t  f r o m  t h e  s a m e  p r o c e s s ) .   
– A s s u m i n g  a l l  t h e  a b o v e  c o n d i t i o n s  a r e  m e t  t h e  e a r l i e s t  t h i s  w o r k c o u l d  b e  c o m p l e t e d  w o u l d  

b e  N o v e m b e r  2 0 0 3 .   

– T h i s  r e q u i r e s  c l o s e  c o l l a b o r a t i o n  b e t w e e n  t h e  P O O L  g r o u p  a n d  s o m e o n e  ( a  d e v e l o p e r ? )  v e r y  
f a m i l i a r  w i t h  t h e  G l o b u s  R L S .   

– A l s o  m i g h t  r e q u i r e  s o m e  a d d i t i o n s / c h a n g e s  i n  t h e  R L S  A P I ?

• P O O L  g r o u p  p r o v i d e  t h e  t o o l s  t o  e n a b l e  c r o s s  p o p u l a t i o n  o f  P O O L  f i l e  c a t a l o g s  
b e t w e e n  R L S  i m p l e m e n t a t i o n s .   T h e s e  t o o l s  a r e  b a s i c a l l y  a v a i l a b l e  n o w .

• G l o b u s  R L S  i s  p o r t e d  t o  O r a c l e  a s  t h e  d a t a b a s e  b a c k - e n d .

• I n  p a r a l l e l  w e  w o r k  o n  t h e  i n t e r o p e r a b i l i t y  r o a d m a p ,  w i t h  a  t a r g e t  d a t e  o f  M a y  2 0 0 4  
f o r  t h i s  t o  b e  a v a i l a b l e :
– A g r e e  t h e  A P I s  f o r  R L S  a n d  R L I .   T h i s  d i s c u s s i o n  s h o u l d  i n c l u d e  a g r e e m e n t  o n  t h e  s y n t a x  o f  

f i l e n a m e s  i n  t h e  c a t a l o g .

– I m p l e m e n t  t h e  G l o b u s  R L I  i n  t h e  E D G  R L S ,  m a k e  t h e  E D G  L R C  t a l k  t h e  “ B o b ” p r o t o c o l .

– I m p l e m e n t  t h e  c l i e n t  A P I s

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

– U p d a t e  t h e  P O O L  a n d  o t h e r  r e p l i c a  m a n a g e r  c l i e n t s  ( e . g .  E D G  R B )
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• N o w :  R u n  E D G  R L S  a t  C E R N  a n d  a t  U S  T i e r  1  s i t e s  – a t  l e a s t  u n t i l  
G l o b u s  R L S  i s  r u n n i n g  w i t h  O r a c l e .

– T h e  E D G  R L S  i n  t h i s  s c e n a r i o  i s  t h e  L R C  o n l y  – w e  w i l l  n o t  d e p l o y  t h e  

R L I .

• B y  J a n u a r y  2 0 0 4 :  L C G  s e r v i c e  i s  p r o v i d e d  b y  l o c a l  E D G  L R C s  o r  
G l o b u s  R L S ,  a n d  c r o s s - p o p u l a t i o n  t o o l s  t o  e n a b l e  c a t a l o g  u p d a t e s .   
T h i s  i s  t h e  m i n i m a l  s o l u t i o n  f o r  t h e  2 0 0 4  D a t a  C h a l l e n g e s .

– M o s t  b a t c h  p r o d u c t i o n  w o r k  w i l l  i n  a n y  c a s e  u s e  b u l k  u p d a t e s  o f  t h e  

c a t a l o g s  r a t h e r  t h a n  f i l e - b y - f i l e  u p d a t e s  f r o m  t h e  j o b .   

– S u g g e s t  i n i t i a l l y  C E R N  c a t a l o g  g e t s  a l l  u p d a t e s  a n d  t h e n  p u s h e s  b a c k  

o u t .   T h i s  i m p l i e s  t h a t  p r e - j o b  f i l e  r e p l i c a t i o n  i s  r e q u i r e d  s o  t h a t  d a t a  i s  

a l r e a d y  a t  s i t e  w h e r e  t h e  j o b  w i l l  r u n .   

– T h i s  m o d e l  r e m o v e s  t h e  r e q u i r e m e n t  f o r  a  p r o x y  r e p l i c a  m a n a g e r  s i n c e  

t h e  b u l k  u p d a t e s  c a n  b e  r u n  f r o m  e x t e r n a l l y  v i s i b l e  n o d e s .


