Storage Class Use

CERN

Tier-1 centres

Breakdown of access patterns/rates
» CERN
> a “typical” Tier-1
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CERN

TapelDiskO
« RAW data
« rDST data processed at CERN
« DST & MC data for archival
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CERN

TapelDiskl

« DST data for analysis
« MC data

Pre-GDB meeting - Feb'07




CERN

TapeODiskl

e Shared user analysis output files
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Tierl

TapelDiskO
e RAW data

« rDST data processed at centre

e DST & MC data for archival
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Tier-1

TapelDiskl

« DST data for analysis
« MC data
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Tier-1

TapeODiskl

e Shared user analysis output files

e (partial) DST data for analysis
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Tier-2

In general small requirement on disk at Tier-2's - buffer
space for MC production

e Minimum ~90 TB of disk in 2008

 Depending on storage available datasets replaced up to
4 times per year
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LHCb Computing Model -
A Pictorial Guide 2008

I C D
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CERN Data taking
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rDST:

3 MB/s 7 MB/s
23 TB 53TB
RAW DST:
35 MB/s 4 MB/s
280TB 30 TB

RAW:

70 MB/s

280 TB

hotstream:

8 MB/s
>
- 30 TB

RAW:
35 MB/s
280 TB

RAW: rDST:
5 MB/s 3 MB/s
40 TB 23 TB

Stripping process
excluded

% Pre-GDB meeting - Feb'07 11




(Note: This should
be “pinned” on
disk cache in
between rDST
production &

stripping)

rDST:
3 MB/s
23 TB

stripping:
7.5 MB/s
60 TB

stripping:
8 MB/s
139 TB

RAW
5 MB/s
40 TB
stripping:
6.5 MB/s
51 1B
stripping:
6.5 MB/s
6x8.5 TB
rDST:
3 MB/s stripping:
23718 1 MB/s
RAW
5 MB/s 85TB
40 TB .
Stripping process

during data taking
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rch
)

CERN Reprocessing
(2 months)
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rDST:

RAW: 4.5 MB/s o
27 MB/s 23TB stripping:
140 TB Stripped: 11.5 MB/s
RAW: 11.5 MB/s 60 TB
4.5 MB/s 0 TB
______________________________ 24 TB
) . rdST:
RAW: \ 2.5 MBIs Stinoed.
15 MB/s i 14 TB 5 MpBF;S :
118 TB 30 TB
ST: i (DST:
40 MB/s | 11 MB/s
210 TB ! RAW: 57 TB
Stripped: Stripped:
_____________________ SMpie.” 5 MBis 34 MB/s
26 TB 24718 6x30 TB
rdST: rDST:
2.5 MB/s 2.5 MB/s
14 TB 13.5TB
_ Stripped: Note: Red font indicates that
RAW: - : . o
4.5 MB/s é ¥§/S activity associated with str_lpplng.
24 TB The data out of the MSS (into the

Pre-GDB meeting - Feb'07

worker nodes) is assumed to be
pinned on the disk cache from the
reconstruction until stripped
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CERN Stripping
(1 month - twice a year)
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stripping:

- stripping:
rDST:
8.5 MB/s 23 MB/s 23 MB/s
23 TB 60 TB 60 TB
RAW
15 MB/s
40 TB
stripping:
17 MB/s
51 TB
stripping:
17 MB/s
6x8.5 TB
o stripping:
8.5 MB/s 2.5 MB/e
;?AJ\/B 8.5TB
15 MB/s
40 TB

Pre-GDB meeting - Feb’'07
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CERN Analysis
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2?2

User
output:

20 MB/s

~35 concurrent jobs:
2.3 MB/s input on average
0.6 MB/s on average

User
output:

20 MB/s

% Pre-GDB meeting - Feb'07

DST:
80 MB/s

DST:
80 MB/s
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4

Hch
)

“Typical” Tier-1 Data taking
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rDST:
3 MB/s
23TB
RAW

2.5 MB/s
47 TB

RAW:
6 MB/s
47 TB

Stripping process

excluded

rDST:
RAW: 3 MB/s
5 MB/s 23 TB

40 TB

Pre-GDB meeting - Feb’'07
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(Note: This
should be
“pinned” on
disk cache
in between
rDST
production
& stripping)

stripping:

1 MB/s
85TB

stripping:
1.5 MB/s
10 TB

3 MB/s

23 TB
RAW
5 MB/s
40TB

60 TB

stripping:
7.5 MB/s

stripping:
6 MB/s
43 TB

stripping:

1 MB/s
85TB

rDST:

3 MB/s

2378 stripping:
RAW

5 MB/s 1 MB/s
40 TB 8.5TB

Pre-GDB meeting - Feb’'07

stripping:
6 MB/s
5x8.5TB

Stripping process
during data taking
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“Typical” Tier-1 Reprocessing
(2-months)
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rDST:

4.5 MB/s
bST: gftgriTBed'
2.5 MB/s 5 MpBF; ' Stripped:
14 TB o TBS 11.5 MB/s
RAW: 60 TB
4.5 MB/s .
Stripped: 24 TB Stripping:
L MBls AMB/S
5 TR 5x5TB
>
DST: o
v Stripping:
4AMB/s
é(t) -TB d: rDST: 5x5TB
5 ,UI%F;: : 2.5 MB/s
30 TB 14718
RAW: rDST:
4.5 MB/s 2.5 MBI/s
13.5TB
2418 Stripped:
: 1 MB/s ) )
EQV&'B/S 57B Note: Red font indicates that
24 TB activity associated with stripping.

Pre-GDB meeting - Feb’'07

The data out of the MSS (into the
worker nodes) is assumed to be
pinned on the disk cache from the
reconstruction until stripped
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“Typical” Tier-1 Stripping
(1 month - twice a year)
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stripping:

3.5 MB/s
8.5TB

rDST:
8.5 MB/s
23TB
RAW

15 MB/s
40 TB

stripping:
3.5 MB/s
8.5TB

rDST:
8.5 MB/s
23TB
RAW

15 MB/s
40 TB

60 TB

stripping:
23 MB/s

stripping:
16 MB/s
43 TB

stripping:
3.5 MB/s
8.5TB

Pre-GDB meeting - Feb’'07

stripping:
16 MB/s
5x8.5 TB
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“Typical” Tier-1 Analysis
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User output:

10 MB/s DST:
40 MB/s
User output: DST:
10 MB/s 40 MB/s

~18 concurrent jobs:
2.3 MB/s input on average

0.6 MB/s output on average -

% Pre-GDB meeting - Feb'07
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