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Analysis: which one?

Analysis is the process of
breaking a complex topic or |
substance into smaller parts to
gain a better understanding of it.

® Grid Analysis
% Group Analysis
S User Analysis
S ‘local’ Analysis
y ~NOT covered
S Batch Analysis

2 Interactive Analysis

LCG-FR, Lyon 22-23 November 2010 2 Eric Lancon


http://en.wikipedia.org/wiki/Complexity
http://en.wikipedia.org/wiki/Complexity

Analysis. ..

S Which kind of data format (dataset)
-8 RAW ESD AOD, DPD,

S Which tool _
* ATHENA (ATLAS software)
2 ROOT

LCG-FR, Lyon 22-23 November 2010 3



Warnings...

2010/10/29 15.16
LHC 2010 RUN (3.5 TeV/beam)

® Analysis pattern
-W'|..-|.-|. Change PRELIMINARY (+10% scale)

-©- ATLAS

/-~ CMS/TOTEM

::¢-+ LHCb

® Most of data taken
during last month
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Bunch train commissioning

® Reprocessed data
not yet available

100 150 200 250

day of year 2010

Roger Bailey Nov. LHCC

LCG-FR, Lyon 22-23 November 2010 4 Eric Lancon



ATLAS Datasets

+2®®Hz ~ L 1ndep

A]‘LAS 2-Jet Collision Event at 7 TeV RAW | Z Coples .

" + EXPERIMENT i

-

-
2010-03-30, 13:16 CEST o
Run 152166, Event 399473 @
o

_LCG—FR, Lyon 22-23 November 2010
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Initial Analysis Model

A et
4-‘-4""'

Group Analysis Group Analysis

(mostly at T1) (mostly at T2)

Skimming
Thinning Containing physics

Slimming goups specific info Add user info

Containing full Containing analysis

information specific info
for most analysis

Athena, ARA, EV,
Interactive Athena

Can be flat ntuple .ROOT
| Histogram

L~40pb’
EF_mui5

= ATLAS Preliminary
o [ Data 2010,\s=7 TeV

LCG-FR, Lyon 22-23 November 2010 6 Eric Lancgon



) What are DPDs?

A reduced version of the full datasets (ESD, AOD).

» This reduction can be achieved in several ways:

« Skimming: Event selection (e.g., keep events with two good electrons)

« Trimming: Removing whole containers (e.g., remove the
CaloCellContainer)

« Thinning: Remove individual objects from a container (e.g., keep
only CaloCells near an electron)

« Slimming: Remove parts of an object (e.g., remove redundant error
matrix from TrackParticles)

2008 Analysis Model Forum Report:
* Define the D1PDs, D2PDs, D3PDs
e ATL-GEN-INT-2008-001; ATL-COM-GEN-2008-001

Karsten Kdoneke

September 29th 2010 Athena based (pre-)Analysis

LCG-FR, Lyon 22-23 November 2010 ! Eric Lancon



Produced at
Tier-0

»

>
)
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Questionnaire PAF
Questionnaire submitted

to Physics ATLAS France 22 levers

* 2. Quelles type de données utilisez vous préféerentiellement ? @

_ROOT format 555%

DPD/Ntuple prives

dESD :] 6%,

ESD

* 4, Ou faites vous principalement I'analyse batch ? ?

Batch local CERN

Batch local CC (bgs)

patch losslde votre site [ 9
N — L
5%

Pas d’analyse batch

LCG-FR, Lyon 22-23 November 2010 9 Eric Lancgon



Grid Activity

LCG-FR, Lyon 22-23 November 2010 10 Eric Lancon



Central Production

Simulation + reconstruction + Group Analysis

World Wide - prod_running - year

2010

IJ |i ; * |
|"1 1 N

| ’ L
'
: : v

0
Dec Jan Feb Mar Apr May Jun Jul
mCA EHUS @EHODPE EBES EFR EBUK EHTW ENL OND @BIT B CERN
Range from Sat Nov 21 00:00:00 2009 UTC to Sun Nov 21 00:00:00 2010 UTC
Generated by TRIUMF-LCG2Z (times in UTC)

LCG-FR, Lyon 22-23 November 2010 11

Eric Lancon



Analysis
Ganga-WMS not accounted

World Wide - analy_running - year

Maximum level

tested and
anticipated
before real data

Dec Jan Feb Mar Apr May Jun

mCA EHUS @EHODPE EBES EFR EBUK EHTW ENL OND @BIT B CERN
Range from Sat Nov 21 00:00:00 2009 UTC to Sun Nov 21 00:00:00 2010 UTC
Generated by TRIUMF-LCG2Z (times in UTC)

Highly discontinuous activity on most

LCG-FR, Lyon 22-23 November 2010 12

sites..
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Grid Analysis

S Pilot based the standard
now

€ two submission tools
talking to panda pilots

® panda
S pathena : ATHENA jobs
S prun : ROOT

S Ganga-panda

S Ganga-WMS not supported

from 2011 ;
Users use ROOT on the Grid...

LCG-FR, Lyon 22-23 November 2010 13 Eric Lancon



Changes in data
placement. ..

High demand on ESDs

Se

® available mostly at T1s

~hone of some other dataset Formats'

)

)

Some sites have free CPUs but not the popular data

€

Less rigid data placement thanks to
¢ Dataset popularity measurement
2 Efficient Central deletion service

® Mature Data distribution tools & monitoring

Adaptability

LCG-FR, Lyon 22-23 November 2010 14 Eric Lancon



7 TeV data on DISK
- Changes

S RAW : 1 copy over 9 Tls S AODs : 2 primary copies
(lyon : 15 %) ; over T1ls
S ESD : 2 copies over 9 Tils ¢ Lyon 100%
(BNL 100%, extra. is S
secondary) S GRID : 100%
2 lyon : 100% (DE, 2 Tokyo 100%
NiTtonsai)

(S0

- | LAPP, LPC : 15%
S To T2s Dynamically

e

RO, Beijing : 10%

)

Additional dynamic
distribution

e

DESDs stay at T1 (not
used)

LCG-FR, Lyon 22-23 November 2010 - 15 Eric Lancon



- PDZP _
PanDA Dynamic Data Placement

s T _ Most ‘free’ T2 -selecfed,
X — — |
I |
3 S
o Subscription 1
5 s dataset NOT on T2s
KA RIS g
P - | -
== I Job queue periodically updated by
N E— panda server taking into account
status of subscriptions
Job. queue

Dynamic data placement at T2s
Reduce automatic data subscription
Analysis should be enabled at T1
Restrict to cloud for time being

LCG-FR, Lyon 22-23 November 2010 - 16 Eric Lancon

Availability &
Performance of T1



DP2D effects

A ANALY_GRIF-IRFU - day
Used disk space for IN2P3-LAPP_DATADISK B

2.4 k
2.2 k
2.0 k
............................... e
1.6 k
.......................................... 1.4 k
" 1.2 k
% ................................................ 1.0 k
g 0.8 k
SN S 0.6 k
. : : : : : . : : 0.4 k \
RN N 0.2 k I\q\
e e T IDQ2 0. 0 2 A 28
1 : : : X — SRM used Tue 12:00 Wed 00:00
: : B activated O assigned O holding Bl running
e . B transferring [ finished (12hrs) [O failed (12hrs)
) ¥ ot febﬁ'n\i*}"’“ Q,Q'L R o 2 ¥ " ¥ Generated by TRIUMF-LCGZ (times in UTC)
Disk space filling 1.200 simultaneous
and clean-up analysis jobs at IRFU
activated using ESDs

LCG-FR, Lyon 22-23 November 2010 17 Eric Lancon



Some statistics

S About grid analysis jobs
; By Cloud

S By site

® for [July - October]

LCG-FR, Lyon 22-23 November 2010 18



By Cloud

30,318,902 jobs

FR-cloud : 13% FR-sites : 10%

LCG-FR, Lyon 22-23 November 2010 - 19 Eric Lancon



& ANALY_BNL

& ANALY_CERN
X ANALY_LYON
& ANALY_AGLT2
K ANALY_MWT2

2% 2%
“ ANALY_FZK
1%  ANALY_SLAC

2%|
3% A 2% 2% || 29| ,
3% ‘IJ W ANALY_SWT2_CPB

%
1% i ANALY_DESY-HH
3% /_ W ANALY_NIKHEF-ELPROD

1% - L ANALY_TOKYO
N L ANALY_ARC
W ANALY_PIC
o W ANALY_TW-FTT
ﬁl L ANALY_INFN-T1
W ANALY_SARA
o L ANALY_NET2
SA’I i ANALY_TRIUMF
: i ANALY_LRZ
& ANALY_TAIWAN
ANALY_wuppertalprod
i ANALY_GOEGRID
L ANALY_DESY-ZN
ANALY_FREIBURG
W ANALY_IFIC
W ANALY_LAPP
ANALY_INFN-NAPOLI
W ANALY_GRIF-IRFU
L ANALY_CYF
ANALY_GLASGOW
& ANALY_SCINET
& ANALY_MPPMU
ANALY_RALPP
| W ANALY_QMUL
0% L ANALY_GRIF-LPNHE
ANALY_FzU
i ANALY_INFN-MILANO-ATLASC
i ANALY_INFN-ROMA1
ANALY_SHEF
W ANALY_LPC
ANALY_RHUL
ANALY_SFU
& ANALY_CSCS
i ANALY_LANCS

All Tls (except RAL) 1n top 20 sites

LCG-FR, Lyon 22-23 November 2010 20 Eric Lancgon




Analysis jobs on FR

® ANALY_LYON
¥ ANALY_TOKYO

® ANALY_LAPP

® ANALY_GRIF-IRFU

W ANALY_GRIF-LPNHE

ANALY_LPC
ANALY_GRIF-LAL
ANALY_BEUING
ANALY_CPPM
ANALY_LPSC
ANALY_ROMANIAQ7

3,897,724 Jobs

LCG-FR, Lyon 22-23 November 2010 21 Eric Lancon



Production &
Analysis

2 For T2s .
® Production & analysis shares : ~50:50
S In CPU, Not in job number!

® Rapid job turn around needed

LCG-FR, Lyon 22-23 November 2010 22 Eric Lancon



Production
Full load on Cloud

FR sites Pilots Latest defined assigned waiting activated sent /running ) flding transferring finished failed cancelled %fail
317 898 [} 16374 | 8714 | 128 3999 24657 773 3%

09-08
07:40

09-09
07:40 0 1144 | & 630 780 0%

734 | o0 731 1699 4 0%

0 0] 1298

09-09 | i o

09-09 i

09-09 1‘
GR'F‘LPNHE v 07:40 U | s> 0%

09-09 !

09-09 ABGL
07:40 S =2 oo ol 22%

09-09
LPC - 07:40

09-09
LYON - 07:40

6%

LYON REPRO -

09-09
Lyen-T2 - 07:40

ROMANIAO2 (offline)

09-09

ROMANIAO7 07-40

ROMANIA16 (test) -

09-09
TOKYO - 07:40

LCG-FR, Lyon 22-23 November 2010 Eric Lancgon




Analysis

Analysis queued. ..

FR sites Pilots Latest defined assigned waiting activated sent running holding transferring finished failed cancelled

09-09
BEIJING - 60 07-40 0 0 0 31 93 2042

09-09
LIRS % o740 0 0 99 1161

09-09

09-09

09-09
GRIF-LPNHE 07:40

09-09
LAPP - 07:40

LONG LYON DCACHE 09-09
07:40

09-09
ANALY LPC - 07:40

08-09
ANALY LPSC - 07-40

09-09

ROMANIAO2

09-09
ROMANIAQ7 07:40

09-09
TOKYO - 07:40

Sites to set right balance between Analysis & Production
LCG-FR, Lyon 22-23 November 2010 24 Eric Lancon




A word about T3s

S T3 Grid resources

4 All site have non-pledged resources for local
users | s |

® How to separate T2 from T3

S Submission of pilots with /pilot/fr
1dentity

S In place at Lyon

S To be deployed on all French sites

LCG-FR, Lyon 22-23 November 2010 25 Eric Lancon



Interactive Analysis

® The ‘final touch’
At home-1lab
Ullsen PC
S At Lyon

8 ceali

% Experimental PROOF farm

LCG-FR, Lyon 22-23 November 2010 20 Eric Lancon



Final stage of

analysis
20% @ Lyon

* 13. Ou se fait votre analyse intéractive ?

CERNM
Labo
PROOFaucC[_ |s%
ccall au CC
PC personnel
Autre D 1%
Pas d'analyse interactive ’:] 2%

* 14. Framework pour I'Analyse finale (Histogramming) @

pyathena D 3%
Root
athena | 6%
ara | 2%
autre |:] 89

80% ROOT

LCG-FR, Lyon 22-23 November 2010 27 Eric Lancon



PROOF @ Lyon

® Experimental farm

S Might be useful for dedlcated
‘applications

100TB dedicated Xrootd storage

Se

$ Handful of usehs'

Se

Future of the facility evaluated 1n 2011

2 Stop or Continue?

LCG-FR, Lyon 22-23 November 2010 28 Eric Lancon



The actual analysis model

Containing physics

goups specific info Add user info

Containing full Containing analysis

information

for most analysis Ind'i_V'i_ dua-l_s
or
Group Analysis.

Can be flat ntuple m .ROOT
Histogram

; Individual User Analysis
04
Is 1t Scalable: Cioetly Gt T

LCG-FR, Lyon 22-23 November 2010 29 Eric Lancgon

specific info




Summary

S Much more Grid analysis jobs than'anticipdted

° France has provided a bit less than 1ts share

& Mature Grid and monitoring tools :

S Adaptability

 Will go away from rigid cloud model and data
pre-placement

® Users go directly to ROOT

S Scalability? Common ATLAS framework needed?

LCG-FR, Lyon 22-23 November 2010 30 Eric Lancon



What next ?

LCG-FR, Lyon 22-23 November 2010 - 31 | Eric Lancon



2011 LHC Schedule
DRAFT

111200

Hardware
~ commissioning

=] =4 = kS
= Ol e

-

= = |-

T =
clel=lzl2 17|22

2011

Beam back around 21°t
February

2 weeks re-commissioning
with beam (at least)

4 day technical stop every 6
weeks

Count 1 day to recover from
TS (optimistic)

2 days machine development
every 2 weeks or so

4 days ions set-up

-

4 weeks ion run
End of run — 12t December

wlaln|d|EZ|D ==
c = |— " o =

LCG-FR, Lyon 22-23 November 2010

~200 days proton physics

60 days,

100% efficiency (S5M sec.)

Eric Lancon



2011

2011: “reasonable” numbers

4 TeV (to be discussed at Chamonix)
936 bunches (75 ns)

3 micron emittance
1.2 x 101 protons/bunch

beta® = 2.5 m, nominal crossing angle . -5@ | t1imes rht)re |
Peak luminosity 6.4 x 1032 data than Z®1®
Integrated per day 11 pb* ¢ gua r'anteed g

200 days 2.2 fbt

Stored eneren o B 2 times more than
anticipated for
resource planning

Usual warnings apply — see problems, problems above

Which resources for LCG-France?
htfp://indico;cern.ch/conferenceDisplay.py?coand=112432
LCG-FR, Lyon 22-23 November 2010 . 33 |

Eric Lancon


http://indico.cern.ch/conferenceDisplay.py?confId=112439
http://indico.cern.ch/conferenceDisplay.py?confId=112439

Ultimate reach

4 TeV

1400 bunches (50 ns)
2.5 micron emittance
1.5 x 10 protons/bunch

beta® = 2.0 m, nominal crossing angle

Peak luminosity 2.2 x 1033
Integrated per day 38 pbt

200 days 7.6 fbl a 00ppPpSS

Stored energy 134 M)

Usual warnings particularly apply — see problems, problems above

LCG-FR, Lyon 22-23 November 2010 - : ; Eric Lancon



And 1f LHC runs 1n
' Z®12 2

35



FR - prod_running - month

L
o o o

k

k

k
9 k
8 k
8 k
8 k
7k
6k
6 k
6k
5k
4 k
4 k
4 k
3k
2 k
2 k
2 k
1k
0k

0]

Sat Mon Wed Fri Sun Tue Thu Sat Mon Wed Fri Sun Tue Thu Sat

W BEIJING 3 CPPM B GRIF-IRFU O GRIF-LAL Bl GRIF-LPNHE W IN2P3-LPSC B LAPP B LPC O LYON B Lyon-T2
O ROMANIAOZ2 | ROMANIAO7 [O TOKYOD
Range from Thu Oct 21 16:48:00 2010 UTC to Sun Nov 21 17:36:00 2010 UTC

Generated by TRIUMF-LCG2 (times in UTC)
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Last month on FR

FR - analy_running - month

Mon Wed Fri Sun Mon Wed Fri Sun Tue Thu

B ANALY_BEIJING B ANALY_CPPM W ANALY_GRIF-IRFU O ANALY_GRIF-LAL Bl ANALY_GRIF -LPNHE B ANALY_LAPP
B ANALY LONG_LYON-T2 Il ANALY LONG_LYON_DCACHE O ANALY_LPC B ANALY_LPSC 0 ANALY _LYON-T2 W ANALY _LYON_DCACHE
O ANALY_ROMANIADZ [ ANALY_ROMANIAO7 [@ ANALY_TOKYO
Range from Thu Oct 21 16:48:00 2010 UTC to Sun Nov 21 17:36:00 2010 UTC

Generated by TRIUMF-LCG2Z (times in UTC)

LCG-FR, Lyon 22-23 November 2010 Eric Lancgon




GroupDisk : PHYS
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7 TeV data on DISK

Status before summer...Rigid Pre-placement

S RAW : 1 copy over 9
Tls (lyon : 15 %)

S ESD : 2 copies over
-9 T1s (BNL 100%,
extra. 1s secondary)

$ Lyon : 32%

S To T2s on some
clouds (where no

analysis at T1)

Secondaries : deleted 1f space
1S needed

LCG-FR, Lyon 22-23 November 2010
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® AODs : 2 primary

copies over T1s

©
@
©
*
©
*

©
S

©
S

Lyon_l@@% -

GRID : 100%
Tokyo 100%
LAPP. LPC : 15%

RO, Beijing : 10%

S DESDs follow AODs
but are secondaries

Eric Lancon



