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the Grid vision

Visualizing
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maybe not quite there yet ...
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LHC Grid Computing

1 TIPS = 25,000 Specint95
~PBytes/sec
— Online System

PC (1999) = ~15 SpecInt95
\"

Ottline Farm
~20 TIPS

~100 MBytes/sec

*One bunch crossing per 25 ns

*100 triggers per second

*Each event is ~1 Mbyte

Tier

Physicists work on analysis “channels”

Each institute has ~10 physicists working on
one or more channels

Physics data cache 100 - 1000
((:' Mbits/sec Dat:f\ f0|t these channels should be cached by
= i the institute server

=

.....

 Grid invented to cope with huge amount of LHC data
e Tier structure ensures distribution of data (and resources)
« DESY is Tier2 for Atlas and CMS (and LHCDb)




user groups at DESY Grid

Managed via Virtual Organisations (VOs)

see: grid.desy.de

(bubbles not to scale !)

‘

(hosted at DESY)
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Grid Computing Resources

Zeuthen:
452 Cores -> 500 kSI2k for DESY Grid

260 TB disk for dCache, Lustre
200 TB disk in procurement process
Hamburg:

1386 Cores -> 2200 kSI2k for DESY Grid

450 TB disk for dCache, Lustre ZEBLB(EE-I? (tgggg?r,]
450 TB in procurement process NAF dCache

450 TB in procurement process for Tier 2
Total: ~ 2700 kSI2k for the Grid



DESY Grid resource for LHC

A:= Atlas; C:= CMS; L:=LHCb
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2008 2009 2010 2011 2012 2013
CPU [kSI2K] 580 A 900 A 1720 A 2300 A 2890 A 3970 A
540 C 1120 C 3060 C 4230 C 5390 C 6750 C
325 L 810 L 810 L 810 L 810 L 810 L
Disk [TB] 260 A 440 A 740 A 1040 A 1340 A 1870 A
200 C 230 C 300 C 440 C 580 C 710 C
1L 2L 2L 2L 2L 25L

Tape [TB] officially not requested

NAF upgrade in the range of the Atlas requests
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usage of DESY grid by ILC

CPU utilization DESY Grid
(1-4.“3'19-9.“3}

atlas
B Ccms
W hcb
® calice/ilc
® hone
B zZeus
biomed
B geant
M icecube
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Reliability of the DESY Tier 2

CH-CHIPP-CHCS | Switzartand, CHIPE |
iSOG

aug-08

BT

may-08 jun-08 jul-08

CH-HEP | China, IHEP, Baljing |
SELMG-LOGD

s s

CZ-Pragua-T2 | Czech Rap., FZU A5, Pragus |
prague_cesnst_logl

praguelcg?

a8 % a3 %

T wo s

DE-DESY-ATLAS-T2 | Garmany ATLAS Fedaration, DESY |
DESY-HH
DESY-ZN

DE-DESY-RWTH-CMS-T2 | Garmany, CMS Fedaration )
DESY-HH
DESY-ZK
RWTH-Aachen

DE-FREIBURGWUPPERTAL [ Germany. ATLAS Faderatlon FRAY |
UMI-FREIEURG

1% 76 % a8 %
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Grid storage for ILC/EUDET

CALICE:

30TB tb-cern

4.7TB tb-desy

6.1TB tb-fnal

ILC:

2.1TB LDC monte carlo
19TB ILD-LOI Monte Carlo
ILC/EUDET-JRA1:

1.4TB 2007 testbeam data
513G 2008
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Calice Monte Carlo production

® hittps://twiki.cern.ch/twiki/bin/view/CALICE/TbCernAugust2006

il Twilka e ﬂSh
. 3 [ S re
CALIGE Edit WYSIWYG Altach POF  Printable b ’a_ge
= CALICE Wab ety T‘N SSMIELRE gl K ik, We p
% Creais New Topic Witah > MontelCaroProcuction > ThCemuugust? D06
fiibes The following MC production (001-030) were proeduced in DESY

o Software: Mokka-06-06-Calice(02 s

o Tools: GRID and SRM at DESY, Hamburg, [+ oo = o e
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ILD-LOI Monte Carlo production

LOI-benchmark channels defined by WWS-SW panel
also need SM backgound
-> used large Whizard SM data set produced at SLAC

-> produced ~50 fb”-1
_ Process | fb"  fevents (10°) Process | #events

ee->2f 20 ~2500 light quark 2f
ee->4f 50 ~6000 at 91.2 GeV 20000
ee->6f 50 ~100 | tt (6f) at 350
ee->hX 50 ~20 GeV 20000
ee->gg(n*g) 10 ~600
nn(n*g) 20 ~1700
ee->ee 0.1 ~200
eg->eg 0.1 ~650
gg->Xx 0.1 ~1000
rest 1 ~600

using the Grid was the only way forward in order to to get
the resources that we needed for the LOI mass production !
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lcsoft job submission scripts

automated job submission scripts for Mokka & Marlin
with direct access to MySQL database |.Marchesine

keep track of job status (see next slide)
register produced output files
job input:
steering files
input files: stdhep, sicio
binaries (either on SE or installed locally)
job output
slcio files — stored on Grid SE

tar ball: log files, steering files
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Monte Carlo production DB

|.Marchesine

Mysql database.

L —

Mokka jobs Marlin jobs
table table
All about Allaboutthe | ouceesstUl  h) apout the | Successiul
generator files: ) simulations ) reconstructi
~ location ' E‘ﬂm:("l'(ng. bs- information: Rﬁnq!ng b ons
0. '?JO S- - location arlin jobs. information.
process g graanc
- S i SE)
- - input file
] rgcess - process
] P - #events
 J

F}hp based \ File Edit View Query Options Hotﬁey
I R-[icix B[ SR ][= o[ % B @/]sn[m @] & e F==
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obJ Output_File_Name | Status | Mokka_Version | Geant4_\| Col Ml DateJ Resubnum Co= =t
235 [id- MCVS_2007_12_07 cchecked  cvsHEAD_2007 12 _07 9.0version i.maiivar2007-1; 0 Selllaie
236 fid- MCVS 2007 12 07 cchecked cvsHEAD 2007 12 07 9.0version i.malivar 2007-1; 0 B_Factor
237 rid- MCVWS 2007 12 07 cchecked cvsHEAD 2007 12 07 9.0version i.maiivar 2007-1. 0 Barrel_...
238 rid- MCVS_2007_12_07_ ¢ Submitted cvsHEAD_2007_12_07 9.0version i.malivar2008-0 2 Compu...
239 rid- MCWYS_2007_12_07_c checked cvsHEAD_2007_12_07 9.0version i.maiivar 2007-1; 0 Contac...
240 kid- MCWYS_2007_12_07_cnew cvsHEAD_2007_12_07 9.0version i.malivar 2007-1; 0 Date o...
241 fid- MCVS_2007_12 07 cchecked  cwsHEAD 2007 12 07 9.0version imaiivar 2007-1. 0 Date o...
242 tid- MCVS_2007_12_07_c checked cvsHEAD_2007_12_07 9.0version imalivar2007-1. 0 Detect
243 Fid- MCVS_2007 12 07 c checked cvsHEAD_2007_12_07 9.0version i.malivar2007-1. 0 = Geantc.lu
244 rid- MCWYS_2007_12_07_c checked cvsHEAD_2007_12_07 9.0version i.maiivar 2007-1; 0 Grd J
245 kid- MCVS 2007 12 07 cSubmitted cvsHEAD 2007 12 07 9.0version i.maiivar 2008-0 3 e
246 rid- MCVS 2007 12 07 cchecked cvsHEAD 2007 12 07 9.0version i.maiivar 2007-1. 0 ID .
247 rid- MCVS_2007_12_07_c checked cvsHEAD 2007_12_07 9.0version i.mailivar 2007-1, 0 Input_Dir
248 kid- MCVS 2007 12 07 cSubmitted cvsHEAD 2007 12 07 9.0version i.maiivar 2?08—0 3 _l;l Input_F...
]:!esult : L Mail_of...
-
21,350 rows in set (0.02) sec
4 Query OK, 1 row affected (0.00) sec
Messages A History /A Explain
4
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Monte Carlo file catalogue - DB

adINnternational Linear Collider Database — Mozilla Firefo
File Edit Wiew History Bookmarks Tools Help

<j - - @ ﬁ [} http:/ /www—flc.desy.de/simulation/database / MR INEl i @ >t

#® Cetting Started |5 Latest Headlines

International Linear Collider Database

Generator Files Simulated Files Reconstructed Files

More links: =
& XML Files
Gear geometry files for the latest detector models and the steering files adopted in the recent reconstructions. These .xml files can, anyway, always be found in the tar archives associated to
each simulated .slcio file and each reconstructed .sleio file (see below "Contents').
& Make a request
To request some simulation or reconstruction still missing in the database.
Contents: (more details in the web interfaces for the three different tables)
® Generator Files.
L] L]
= = ) . e L]
cenemor ies e e s YR 1//Wwwwi-flc.desy.de/simulation/database/
® Simulated Files.
This table of the database contains: o
2 The simulated .slcio files from Mokka.
O Each .slcio file is paired to a tar.gz archive containing:
B The GearOutput.ooml gear geometry file from Mokka.
8 The FILE_ID.g4 and the FILE_ID.steer files: this files, named as the _slcio simulated file itself, are respectively the macro and the steering files used in the job.
B The FILE_ID.log file: this log file, named as the .slcio simulated file itself, is the log file from Mokka.
B The standard output files (err and out) from the job.
® Reconstructed Files.
[~]

Done

'J
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Monte carlo file catalogue — DB I

File Edit Wiew History Bookmarks

Tools Help

adInternational Linear Collider Simulations Database — Mozilla Firefox

@I T - - @ ‘ﬁ} ||:| http:/ fwww—flc.desy.de /simulation/databasesimulationf

Bl =@ -

#® Cetting Started [ Latest Headlines

International Linear Collider Simulations Database

Search Database

Browse Database XML Files Make a request

PARAMETER INPUT

EXAMPLE

For the new productions select the tags:

® Test_500: first tests with the Whizard samples from SLAC
® Test_SinglePar: test single particle production

® Test_ZPole: test Z pole production
.
L]

Energy [GeV ]:

Tag:
Test_350_Zh120: test Z higgs (120), CMS 350, pythia
Test_S00_Zh120: test Z higgs (120), CMS 500, pandora
pythia
TAGS SUMMARY
Run ID: I m-5-4_cb_1000_noisr_ldc00sc_3.00t_r1690._12730._qgsp_bert
Process: I cb,nlnlh....
Center of Mass
| 1000,500,...

|Date of Production: ||

|2006—02— 19,2007,12,2006-05, ...

|Event Generator: ||

|py‘:hia,...

Detector Simulation: I

mokka,mokka 5.4....

Detector Model:

lde00sc, 1de0]_02sc....

qgsp_bert, lephys....

|
Physics List: I
B Field [T]: |

3.04.0,...

— i

WA

' Done
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some Grid websites
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DESY Grid Web Sites:
nttp://grid.desy.de/
nttp://grid.desy.de/ilc/
nttp://grid.desy.de/install/ DESY-VO.htmi
Grid Computing Web Sites:
nttp://qus.fzk.de/

nttp://cern.ch/lcg/
nttp://www.eu-egee.org/

ILC VO user registration:
nttp://grid-voms.desy.de:8443/vomses




Summary

+ DESY Grid supports 15 VOs incl. ILC & CALICE
+ 1800 CPUs (3000kSI2k)

+ 700 TB storage (soon 1300 TB)
+ (largest activity LHC Tier2s)
+ heavily used in last year(s):
+ calice testbeams and Monte Carlo
+ pixel telescope testbeam
+ ILD-LOI mass production
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VOMS

grid-mapfile

VO exclusive
LFC LFC
JDL g
ul JWMS|
.| BDI
output =
usercert.pem / userkey.pem
\ 4 Fl
" " world
—> Grid Services CE g @ g SE [«
Batch
A I
A 4 [ ]
wN |[WN/| wN | wN R-GMA store |
| | | ] [ |
EVKTA Site1
Site2
I Site3
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