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Overview

ATLAS computing model always had most RAW
data on tape

T1s need to reprocess this data about 3 times a
year

— This will happen more often in early running

— But in early running there is less data

We want to be able to reprocess within a month

So this i1s about ten times faster than we take
data



Some Numbers

A RAW eventis 1.6 MB

We take data at 200 Hz for 50,000 sec/day

So we need to write 16 TB/day to tape at CERN
Each T1 also needs to write its share to tape
But it may take 86,000 sec/day to do so.

So a 10% T1 needs to write at:

0.1*16 * 1,000,000 /86,400 = 18.6 MB/sec
And needs to be able to read at 186 MB/sec



Reprocessing Target Rates

Tier-1 ATLAS Share % | Rate to Tape Reprocessing
MB/s Rate MB/s

BNL 25 47 465

IN2P3 15 28 279

SARA 15 28 279

RAL 10 19 186

FZK 10 19 186

PIC 5 9 93
TRIUMF ) 9 93

CNAF 5 9 93

ASGC 5 9 93

NDGF 5 9 93




DDM Pre-Stage Service

* Pre-staging is a service provided by ATLAS
Distributed Data Management (DDM)

 When a prestage request for a dataset arrives
DDM

— Checks there is room for the dataset on the stage
buffer (CASTOR - soft pins!)

— Issues srmBringOnline for the files of that dataset

— Monitors progress using srmLs to see if files are
ONLINE or NEARLINE



Bulk Pre-stage Tests

e At most Tier-1s we do a test where we ask

for 3127 files (in 36 datasets) which total
0371TB

 And we see what happens, which should
be this...



DDM Stage Reguest Times

e This measures the rate at which DDM is
able to issue the srmBringOnline requests:

bringOnline request times at TRIUMF-LCG2_DATATAPE
520 Minutes from 2009-02-09 20:54 to 2009-02-10 05:34 UTC

El21:00 22:00 23:00 00:00 oL:00 02:00 03:00 04:00 05:00
m fdr08_run2.0052301. physics_Egamma.daq. RAW.LS (118.00) | | fdrO&_run2.0052304. physics_Muon.dag RAW3 (116.00)
[1fdr08_run2.0052280. physics_Minbias.dag. RAWo3 (116.00) B idr08_run2. 0052301 physics_|etdag RAW.G3 (118.00)
[]fdr08_run2.0052301 physics_Muon.dag. RAW.GS (118.00) W fdr0&_run2. 0052304, physics_Egamma.dag.RAW o3 (116.00)
[1fdr08_run2.0052283 physics_Muon.daq.RAWo3 (118.00) W fdr08_run2.0052301 physics_Bphys.dag.RAWo3 (118.00)
[14dr08_run2.0052301 physics_Minbias.dag. RAWo3 (118.00) [l 4dr08_run2.0052304 physics_Bphysdag RAWo3 (116.00)
[ fdr08_run2.0052290 physics_ Egamma.daqg. RAW.e3 (60.00) [ fdr02_run2.0052290 physics_|et.dag. RAW.03 (60.00)
W iAr0A_run? ON577973 physics_Fgamma dan RAW AT (54 00) P fArnA_run? 057783 phy=sics_Minhizas dag RAW AT (54 00)
W fdr08_run2.0052280. physics_|et.dag. RAWL3 (116.00) [14dr08_run2.0052280. physics_Muon.d=q.RAW3 (116.00)
[1fdr08_run2.0052304. physics_Minbiasdag RAWo3 (116.00) B idr08_run2.0052283 physics_Bphysdag RAWo3 (118.00)
[1fdr08_run2.0052283. physics_Minbias.dag RAWe3 (118.00) ... flus 16 more

Total: 3,127 , Average Rate: 0.10 /s



Site Stage Rates

e Site then stages

files...

GigaBytes online at TRIUMF-LCG2_DATATAPE

0 05:34 UTC

520 Minutes fro
|

8,000

6,000

4,000

2,000

W fdr08_run2.0052293 physics_letdag RAW.03 (677.43)

[ fdr08_run2.0052290. physics_Muon.dag. RAW.C2 (422.45)

[ fdr08_run2.0052300.physics_et.daq.RAW.03 (298.08)

[ fdr08_run2.0052290 physics_Bphys.dag. RAW3 (256.63)
[ fdr08_run2.0052304. physics_|et. dag. RAW.o3 (745.86)

[ fdr0B8_run2.0052283 physics_|et.dag. RAW.o3 (750.07)

B fdr02_run2.0052301. physics_Muon.daq.R&W.o3 (165.11)
W fArfR_run? 0052790 phys=icre_|at dan RAW A3 (RRL OG)

[ fdr08_run2.0052280.physics_Bphys.dag.RAW.o3 (221.80)
[ fdr08_run2.0052301.physics_Egamma.dag.RAWL3 (98.46)

m 2009-02-09 20:54 to 2009-02-1
T T T T

| | fdrO8_run2. 0052280 physics_|et.dag. RAW.C3 (T45.86)

B fdr08_run2 0052301 physics_|et.dag. RAW.a2 (750.07)

B fdr08_run2.0052293 physics_Bphys.dag.RAWo3 (232.68)
W fdr08_run2. 0052293 physics_Minbias.dag. RAWE3 (131.23)
[4dr08_run2.0052300 . physics_Minbias.dag.RAWo3 (118.21)
[]fdr08_run2. 0052304, physics_Bphys.dag.RAWo3 (221.80)
[ fdr08_run2.0052293 physics_Egamma . daq. RAW.03 (24.40)
[drR_run? OO527 83 physics_Minhi=s dan RAW AT (TAR? RA)
B idr08_run2.0052293 physics_Muon.dag.RAWG3 (386.78)

... plus 16 more

Total: 9,371, Average Rate: 0.30 /s
T 300MBIs



ASGC

GigaBytes online at TAIWAN-LCG2 DATATAPE

271 Minutes from 2009-02-04 17:31 to 2009-02-04 22:03 UTC
JL N N B N N B B B N B N B B N B B N B

2,000

6,000

4,000

2,000

W fdrO8_run2. 0052280 physics_|et.dag. RAW3 (T45.86) | 1 fdr08_run2. 0052290 physics_|et.dag. RAW.03 (684.93)

[ fdrd8_run2.0052283 physics_|et.dag. RAW.o3 (750.07) B fdr08_run2.0052301. physics_|et.dag. RAW.o3 (750.07)

[ fdrd8_run2.00522932 physics_Muon.dag. RAWL2 (286.78) B dr08_run2.0052304. physics_|et.dag. RAW.o2 (745.86)

[ fdr08_run2.0052280 . physics_Egamma.dag. RAW3 (213.37) B fdr08_run2.0052304. physics_Muon.dag.RAWD3 (164.17)

[ fdrO&_run2.0052293 physics_|et.dag.RAW.o3 (677.43) [[1fdr08_run2.0052304 physics_ Egamma.dag.RaWe3 (213.37)
[ fdr02_run2.0052290 physics_Muon.dag. RAW.G3 (422.45) []fdr08_run2.0052300 physics_|et.dag. RAWe3 (202.08)

B fdr08_runz.0052290 . physics_Bphys.dag.RAWo3 (256.63) B fdr08_run2.0052304. physics_Bphys.dag. RAWo3 (221.80)
B fdrO8_run2.0052301. physics_Muon.daq.RAWS (165.11) [1fdr08_run2.0052290. physics_Minbias.daq. RAWS (145.67)
[ fdr08_run2.0052201 . physics_Minbias.dag. RAWa2 (162.84) B fdr08_run2.0052280 physics_Ephys.dag. RAWGS (221.20)
[]fdr08_run2.0052283 physics_Muon.dag. RAWoS (165.11) ... plus 16 mare

Total: 9,371, Average Rate: 0.57 /s

™~

570MB/s



PIC

GigaBytes online at PIC_DATATAPE

757 Minutes fro

m 2009-02-04 08:53 to 2009-02-04 21:31 UTC

0 E
09:00  10:00

W fdr08_run2. 0052283 physics_|et.daq. RAW.o3 (750.07)
[[]fdrO2_run2.0052293 physics_|et.daq.RAaWe3 (B77.43)
[[]fdrd2_run2.0052301.physics_|et.dag.RAW3 (750.07)
[]fdrO&_run2.0052301. physics_Minbias.dag. RAWOS (162.84)
[(1fdr&_runz.0052290. physics_Muon.dag.RAWES (422.45)
[l fdr0&_runz.0052293 physics_Muon.dag.RAWoS (386.78)

B fdr08_run2.0052304. physics_|et.dag. RAWo3 (745.86)

B fdr08_run2.0052304. physics_Muon.dag. RAW.O3 (L64.17)

[ fdr08_run2.0052300.physics_Minbias.dag. RAWD3 (118.21)
[]fdr02_run2.0052201. physics_Bphys.dag. RAWo2 (222.62)

14:00 15:0 16:00 17:00 12:00 19:00 20:00

| I fdrO8_run2.0052280. physics_|et dag. RAWL3 (745.86)
B fdr02_run2.0052304.physics_Bphys.dag.RAWa3 (221.80)
B fdr08_run2.0052300 . physics_|et.dagq.RAWeS (298.03)
P fdr08_run2. 0052290 physics_|et.dag.RAWLS (654.99)
[]fdr08_runz2.0052283 . physics_Muon.dag. RAW.o3 (165.11)
[]fdr&_run2.0052290 physics_Bphys.dag.RAWGS (256.63)
P fdrog_run2.0052293 physics_Minbias.dag. RAW.o3 (131.23)
[1fdr08_run2.0052280. physics_Minbias.daqg.RAWo3 (141.48)
W fdrog_run2.0052304.physics_Minbias.dag. RAWo3 (141.48)
... plus 15 more
Total: 9,129, Average Rate: 0.20 /s

™S

200MB/s

21:00




RAL

GigaBytes online at RAL-LCG2 DATATAPE

371 Minutes from 2009-02-10 12:47 to 2009-02-10 18:59 UTC
T T T T

2,000

6,000

4,000

2,000

W fdrO8_run2. 0052280 physics_|et.dag. RAW3 (T45.86) | 1 fdr08_run2. 0052301 . physics_Bphys.dag. RAWL3 (222.62)
[ fdrd8_run2.0052280. physics_Bphys.daq.RAWo3 (221.80) B fdr08_run2.0052293, physics_|et.dag. RAW.03 (677.43)

[ fdrd8_run2.0052301 . physics_|et.dag. RAWo2 (T50.07) B dr08_run2.0052283 physics_|et.dag. RAW.o2 (750.07)

[ fdr08_run2.0052304. physics_|et.dag. RAW.o3 (T45.86) B fdr08_run2.0052304. physics_Bphys.dag. RAWo3 (221.80)
[ fdrO&_run2.0052290. physics_|et.dag. RAWo3 (684.99) [[1fdr08_run2.0052290. physics_Bphys.dag.RAWo3 (256.63)
[ fdrd28_run2.0052293 physics_Muon.dag. RAWG2 (286.78) []fdr08_run2.0052300 physics_|et.dag. RAWe3 (202.08)

B fdr08_run2.0052290 . physics_Muon.dag. RAW.03 (422.45) B fdr08_run2.0052283 physics_Bphys.dag. RAWo3 (222.62)
B fdrO&_run2.0052283 physics_Muon.dagq.RAWES (165.11) [1fdr08_run2.0052293 physics_Ephys.dag. RAWo3 (232.68)
[ fdrd8_run2.0052204. physics_Minbias.dag. RAWS (141.48) B fdr08_runz.0052283 physics_Minbias.dag. RAWoS (162.24)
[ fdrd8_run2.0052204. physics_Egamma.dag RAW.C3 (213.37) ... plus 16 more

Total: 9,370, Average Rate: 0.42 /s

™

420MB/s but small head start



SARA

GigaBytes online at SARA-MATRIX

1070 Minutes from 2009-02-04 15:29 to 2009-02-05 09:13 UTC
T T T T T T

2,000

6,000

4,000

2,000

W fdrd8_run2.0052293 physics_|et.dag. RAW.S (677.43) | [ fdr08_run2.0052301 physics_|et.dag. RAW.S (T50.07)

[ fdrd8_run2.0052283 physics_|et.dag. RAW.o3 (750.07) B fdr08_run2.0052290. physics_Muon.dag. RAW.O3 (422.45)

[ fdr02_run2.00522304. physics_|et.dag. RAW.e2 (T45.86) B fdr08_run2.0052280 physics_|et.dag. RAW.e2 (T45.86)

[ fdr08_run2.0052290 . physics_|et.dag. RAWLS (684.99) B fdr08_run2.0052300. physics_|et.dag. RAWo3 (298.08)

[ fdrO&_run2.0052280.physics_Bphys.daq.RAaWo3 (221.80) [[]fdr08_run2.0052293 physics_Muon.daq. RAWE3 (386.78)

[ fdr02_run2.0052280 . physics_Muon.dag. RAWC2 (164.17) []fdr08_run2.0052293 physics_Minbizs.dag. RAWa2 (121.23)
B fdr08_runz.0052301 . physics_Bphys.dag. RAWo3 (222.62) B fdr08_run2.0052293 physics_Bphys.dag.RAWo3 (232.68)
W fdrO&_run2.0052290. physics_Bphys.daq.RAWo3 (256.63) [ fdr08_run2.0052300.physics_Minbias.dagq . RAWLS (118.21)
[ fdr08_run2.0052280 . physics_Minbias.dag. RAWa2 (141.48) B fdr08_run2.0052301 . physics_Muon.dag. RAWOS (165.11)
[]fdrd8_run2.0052290 . physics_Minbias.dag. RAWa2 (145.67) ... plus 16 more

Total: 9,271, Average Rate: 0.15 /s

150MB/s



Problems polling SRM
(connection timeouts)

NDGF

GigaBytes online at NDGF_DATATAPE

2875 Minutes from 2009-02-05 09:43 to 2009-02-07 09:38 UTC
T T T

6,000 fm-cn-n. [ e et [ e [ et P e ..

L L T R R

4000 fm. ... et -

2.0

2000 w5 A — - e S : S R 5

1000k .. ..., SN E

[[datals_cosm=ag. 00090733 . physics_L1Calodag. RAWod (75.04)

13:00 17:00 21:00 01:00 09:00

W datal8_cosmag. 00090262 physics_RPCwBeam.dag. RAW.od (1,055) | |datal8_cosmag. 00090749 physics RPCwBeam.dag RAWod (1,511)
[Jdatal8_cosmag 00090731, physics_CeosmicDownwardMuons.dag. RAW..d (110 EEta08_cosmag. 00090270 physics_RPCwBeam.dag RAW.ad (2,278)
W data08_cosmag. 00090270, physics METS_BCM_LUCID .d=aq. RAWad (619.61)

[[ldatal8_cosmag. 00090270, physics_L1Calo.dag RAW.Gd (276.94) P datals_cosmag. 00090635 physics_RPCwBeam.dag RaW.od (73.36)
[[Idatal8_cosmag. 00090633 physics METS_BCM_LUCID dag. RAWed (89.19) [[|datals_cosmag. 00090633 physics_CosmicDownwardMuons.dag. RAWod (56.7C
[Ndatals_cosmag. 00090270 . physics_TGCwEBeam.dag.RAW.od (118.31) []datals_cosmag. 0009026 2 physics_TGCwEBeam.dag. RAWod (72.87)

B datal2_cosmag 00090270, physics_RNDM. dag. RAW.ed (20.00) P datal2_cesmag. 00090645 physics_MBTS_BCM_LUCID .dag. RAWad (17.36)

W datal8_cosmag. 00090272 physics_CosmicMuons.dag. RAWod (9.59) [ldatal8_cosmag. 00090731 physics TGCwBeam dag. RAWod (6.95)
[Jdatal8_cosmag. 0009071 1. physics_METS_BCM_LUCID daq.RAWo4 (6.06) [ data0B8_cosmag. 00090733 calibration_|DTracks.dag. RAWaS (7.71)
[datal2_cosmag 00090475, physics METS_BCM_LUCID.dag RAW.od (3.47) ... plus 25 moars

Total: 6,454 , Average Rate: 0.04 /s

40MB/s

e NDGF used different datasets to ensure
we used their new tape library



FZK

GigaBytes online at FZK-LCG2 DATATAPE

1106 Minutes from 2009-02-04 14:15 to 2009-02-05 08:42 UTC
T T T T T T T T

2,500

2,000

1,500

1000

500

W fdrO8_run2. 0052280 physics_Jet.daq RAWO3 (366.96) | 1 fdr08_run2. 0052290 physics_Muon.dag. RAWo3 (295.41)
[ fdr08_run2.0052304. physics_|et.dag. RAW.o3 (449.66) B fdr08_run2.0052300. physics_|et.dag. RAW.o3 (223.12)

[ fdrd28_run2.00522932 physics_|et.dag. RAWa2 (LE27.27) B dr08_run2.0052223 physics_|et.dag. RAWL2 (138.12)

[ fdr08_run2.0052301 . physics_Minbias.dag. RAWa3 (162.84) B fdr08_run2.0052293 physics_Minbias.dag. RaWao3 (131.23)
[ fdrO&_run2.0052301. physics_|et.dag. RAWo3 (120.39) [[1fdr08_run2.0052280.physics_Bphys.dag. RAWo3 (106.76)
[ fdr02_run2.00522900 physics_|et.dag. RAWa3 (91.48) []fdr08_run2.0052301. physics_Muon.dag. RAW.C2 (94.99)

B fdr08_run2.0052283 physics_Muon.dag. RAW.O3 (69.49) [ fdr08_run2.0052280. physics_Minbias.dag. RAWo3 (61.92)
B fdrO&_run2.0052301. physics_Bphys.daq.RAaWo3 (48.63) [[1fdr08_run2.0052304. physics_Muon.daq. RAWaS (46.49)

[ fdr08_run2.0052204. physics_Egamma.dag RAW.2 (77.35) B fdr08_run2.0052280. physics_Muon.dag. RAW.OS (49.89)

[ fdrd8_run2.0052300. physics_Minbias.dag.RAWe3 (40.20) ... plus 8 more

Total: 2,985 , Average Rate: 0.04 /s

" 40MBJs, only 3k files



CNAF

GigaBytes online at INFN-T1_DATATAPE

1896 Minutes from 2009-02-09 21:13 to 2009-02-11 04:49 UTC
T T T T T T T T T T T

500

300

200

100

19:00 22:00 01:00

W fdrO8_run2. 0052293 physics_Muon.dag. RAWo3 (128.53) | 1 fdr08_run2. 0052293 physics_|et.daq. RAWLS (63.17)

[ fdrd8_run2.0052290. physics_Egamma.dag. RAW.OS (29.08) B fdr08_run2.0052290, physics_|et.dag. RAW.03 (45.66)

[ fdrd8_run2.0052204. physics_|et.dag. RAW.e3 (19.30) B fdr08_run2.00522932 physics_Minbias.dag. RAWo3 (19 31)
[ fdr08_run2.0052293 physics_Egamma.dag. RAW3 (15.42) B fdr08_run2.0052301 . physics_Bphys.dag.RAWGS (24.50)
[ fdr0&_run2.0052304. physics_Minbias.dag.RAWLS (14.90) [[1fdr08_run2.0052280.physics_Bphys.dag.RAW.o3 (21.05)
[ fdrd2_run2.0052283 physics_|et.dag. RAWe3 (25.50) []fdr08_run2.0052301 . physics_Muon.dag. RAWGS (9.66)

B fdr08_run2.0052304. physics_Egamma.dag. RAW.03 (9.49) [ fdr08_run2.0052301 . physics_|et.dag. RAWo3 (14.52)

B fdrO&_run2.0052290. physics_Muon.daq.RAWS (27.99) [ fdr0&_run2.0052280. physics_Muon.dag. RAW.S (7.06)

[ fdrd8_run2.0052280 . physics_|et.dag. RAWS (5.49) B fdr08_run2.0052283 physics_Minbias.dag. RAWo2 (6.84)
[ fdrd8_run2.0052200. physics_Minbias.dag. RaWo3 (10.68) ... plus 9 more

Total: 532.57 , Average Rate: 0.00 /s

AMB/s



BNL and LYON

e BNL will test at the end of next week after
a scheduled intervention on their dCache

 LYON know they have a serious problem
In the Iinterface between HPSS and

dCache

— We understand they are working on a new
Interface, but at the moment we know we

would get a very poor rate

— They have the ATLAS test infrastructure and
are able to run this themselves



The Story So Far

Tier-1 Target Rate | Measured Notes
MB/s Rate MB/s

BNL 465 -

IN2P3 279 - We are worried

SARA 279 150 Bottleneck understood — waiting for
more DMF hardware

RAL 186 1 file MIA

FZK 186 40 Suffering from dCache pnfs
overload

PIC 93 Some 10s of files MIA

TRIUMF 93

CNAF 93 4 Much worse than last year — experts
investigating

ASGC 93

NDGF 93 40 Have applied a firmware fix to one

tape library — should retest




Other Considerations

At sites where we made our target rate we were the only
experiment using the tape system and this is a shared
Infrastructure

Staging from tape is only the first step in reprocessing —
this data has to be copied to the farm at the same time,
run over, results stored

Missing files are still a problem — no clear error
messages

New version of site services will use
statusOfBringOnline, which is kinder to the SRM

We would like to try to re-reprocess the combined
cosmics runs from tape next month

Twiki has latest news:
https://twiki.cern.ch/twiki/bin/view/Atlas/PreStageTests




