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=

The CMS computing model expects data transfers to work efficiently
between computing Tiers

= CERN to Tier-1 is needed for the second copy of the raw and
reconstructed data

® This is the primary copy accessed for data serving
®» TheTier-1 to Tier-2 transfers are bursty and driven by analysis access
® Need to finish a transfer completely

® Requirements are driven by the size of datasets and the length of time
it seems acceptable to wait

®» TheTier-2 to Tier-1 transfers are modest but are needed to allow the
Tier-2 disk to be used for analysis

® Computing model calls for ~10% in staging
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=

This is an area demonstrated to work

= Continues to require reasonably vigilant effort

CMS PhEDEXx - Transfer Rate
17 Weeks from 2007/17 to 2007/35 UTC
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2007-05-14 2007-05-28 2007-06-11 2007-06-25 2007-07-09 2007-07-23 2007-08-06 2007-08-20
Time

|| T1_ASGC_Buffer [ T1_CHAF_Euffer || T1_FNAL_Euffer B T1_FZK_Euffer [ T1_INZP3_Euffer
[ T1_FIC_Disk [ T1_RAL_Euffer

Maximum: 382.62 MB/s, Minimum: 0.02 MB/s, Average: 159.35 MB/s, Current: 0.02 MB/s
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Some of the links are performing reliably and quickly
= Some are hardly working at all

®» There are a lot of permutations

CMS PhEDEX - Transfer Rate
45 Days from 2007-07-09 to 2007-08-23 UTC
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2007-07-14 2007-07-21 2007-07-28 2007-08-04 2007-08-11 2007-08-18
Time
| | T2_Bari_Buffer W T2_Beijing_Buffer | | T2_CSC5 Buffer W T2_Caltech_Buffer |1 T2_DESY_Buffer
[1T2_Florida_Buffer [ T2_HEPGRID_LER] [ T2_Londan_IC_HEP B T2_Londan_RHUL [1TZ_MIT_Buffer
] T2_Mebraska_Buffer [[] T2_Pisa_Buffer [ T2_Purdue_Buffer B T2_RWTH_Euffer [1 T2_Rome_Euffer
[ T2_SPRACE_Buffer [] T2_SauthGrid_Eristal B T2_SouthGrid_RALPPD []TZ_Spain_IFCA .. plus 2 mone

Maximum: 975.02 MB/s, Minimum: 6.77 MB/s, Average: 515.06 MB/s, Current: 771.75 MB/s
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Plot below is sum output of all Tier-1 centers besides FNAL.

CMS PhEDEXx - Transfer Rate
96 Hours from 2007-08-28 07:00 to 2007-09-01 07:00 UTC
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I T1_CERN_Buffer W T1_FNAL Buffer [ T1_INZP2_Buffer W T1_PIC_Disk [ T1_RAL Buffer
[ 1 T2_Bari_Buffer 0 T2_Belgium_lIHE [ T2_CSC5 Buffer B T2_Caltech_Buffer [ T2_DESY_Buffer
] T2_Estonia_Buffer [ T2_London_IC_HEP [1T2_MNebraska_Buffer I T2_Pisa_BEuffer [ T2_RWTH_Buffer
[ T2_Rome_Buffer [ T2_Spain_IFCA B T2_Taiwan_Buffer [ T2_UCSD_Buffer ... plus 2 more

Maximum: 140.91 MBss, Minimum: 6.71 MB/s, Average: 52.67 MB/s, Current: 29.57 ME/s




=

There are two end points to every transfer
= VVe've seen problems both on the source and the destination

The computing model anticipates transfer burst to specific sites

= Not all sites all the time

= Not clear that every Tier-1 can sustain a constant load to a nhumber of
Tier-2s

= CMS introduced a Debugging Data Transfers group

® For links to be commissioned a site needed to upload 3.5MB/s for 4 of
5 days

® Reasonably modest goal and there are a minority of commissioned links
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