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Plus ca change? 
But saved our bacon 

Politicians and 
commerce saw 
the potential 
… and money 
appeared 



•  Users not concerned with with location of 
their files or CPUs  

•  Partially achieved, though largely 
within the experiments 

•  Users have seamless transparent access to 
global resources.  

•  Seamless? No, but workable 

•  Integration crosses organizational 
boundaries. 

•  Up to a point – the UK does this better 
than most 

•  Coordinated resources not subject to 
centralized control 

•  Hmm – I’m not sure the experiment 
operations would agree 

•  Using standard, open, general purpose 
protocols and interfaces 

•  Let’s not over-egg it…. 
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•  Flagship European grid infrastructure projects 
•  Now evolved into the European Grid infrastructure 
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Independent	  Experiment	  Data	  Challenges	  

Service	  Challenges	  proposed	  in	  2004	  
To	  demonstrate	  service	  aspects:	  

-‐ Data	  transfers	  for	  weeks	  on	  end	  
-‐ Data	  management	  
-‐ Scaling	  of	  job	  workloads	  
-‐ Security	  incidents	  (“fire	  drills”)	  
-‐ Interoperability	  
-‐ Support	  processes	  

2004	  

2005	  

2006	  

2007	  

2008	  

2009	  

2010	  

SC1	  Basic	  transfer	  rates	  

SC2	  Basic	  transfer	  rates	  

SC3	  Sustained	  rates,	  data	  
management,	  service	  reliability	  

SC4	  Nominal	  LHC	  rates,	  disk	  
tape	  tests,	  all	  Tier	  1s,	  some	  Tier	  2s	  

CCRC’08	  Readiness	  challenge,	  all	  
experiments,	  	  ~full	  compuYng	  
models	  

STEP’09	  Scale	  challenge,	  all	  
experiments,	  	  full	  compuYng	  
models,	  tape	  recall	  +	  analysis	  

• 	  Focus	  on	  real	  and	  conYnuous	  
producYon	  use	  of	  the	  service	  over	  
several	  years	  (simulaYons	  since	  2003,	  
cosmic	  ray	  data,	  etc.)	  
• 	  Data	  and	  Service	  challenges	  to	  
exercise	  all	  aspects	  of	  the	  service	  –	  not	  
just	  for	  data	  transfers,	  but	  workloads,	  
support	  structures	  etc.	  

e.g.	  DC04	  (ALICE,	  CMS,	  LHCb)/DC2	  
(ATLAS)	  in	  2004	  saw	  first	  full	  chain	  
of	  compuYng	  models	  on	  grids	  
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Archeology 
Astronomy 
Astrophysics 
Civil Protection 
Comp. Chemistry 
Earth Sciences 
Finance 
Fusion 
Geophysics 
High Energy Physics 
Life Sciences 
Multimedia 
Material Sciences 
… 

249 sites 
48 countries 
50,000 CPUs 
>20 PetaBytes 
>10,000 users 
>150 VOs 
>150,000 jobs/day 

2008 Ready by: Sadly, the LHC was not 
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Site reliability averages over 3,6,12 
months (ordered by most recent 
performance) 

Typical site readiness 
now: 



Large	  numbers	  of	  
analysis	  users:	  
 ATLAS,	  CMS	  ~800	  

 LHCb,ALICE	  ~250	  

100k	  CPU-‐days/day	  

As	  well	  as	  LHC	  data,	  large	  
simulaYon	  producYons	  always	  
ongoing	  
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CPU	  used	  at	  Tier	  1s	  +	  Tier	  2s	  (HS06.hrs/month)	  –	  over	  12	  months	   At	  the	  end	  of	  2010	  we	  
saw	  all	  Tier	  1	  and	  Tier	  2	  
job	  slots	  being	  filled	  

CPU	  usage	  now	  >>	  double	  
that	  of	  mid-‐2010	  (inset	  
shows	  build	  up	  over	  
previous	  years)	  
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1	  M	  jobs/day	  

In	  2010	  WLCG	  delivered	  
~	  80-‐100	  CPU-‐millennia!	  



24x24	  
500MB/
s	  

48x48	  
800MB/s	  

ATLAS	  Throughput	  

–  CMS	  saw	  effect	  of	  going	  from	  
24x24	  to	  48x48	  bunches	  

Traffic	  on	  OPN	  up	  to	  70	  Gb/s!	  
-‐	  ATLAS	  reprocessing	  
campaigns	  

•  Data	  transfers	  (mostly!)	  at	  rates	  anYcipated	  





To/from CERN: 
Up to 10Gb/s 

To/from SuperJanet5: 
Up to 10Gb/s 

•  ~10000 cores 
•  ~8PB disk storage 
•  ~1.7PB tape storage 
•  ~450kW power 
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Archeology 
Astronomy 
Astrophysics 
Civil Protection 
Comp. Chemistry 
Earth Sciences 
Finance 
Fusion 
Geophysics 
High Energy Physics 
Life Sciences 
Multimedia 
Material Sciences 
… 
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Intel MIC architecture: 
Knights Ferry 
Knights Corner 
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And Norman was a big part of that success for ATLAS! 


