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S_LE|L Experimental data files production :
SYNCHROTRON Our ConteXt

1 About 20 beamlines in operation
» 14 of them opened to external users =3

O For each beamline, the daily volume of “*=(\{ == J=
files ranges from a few Mbytes up to 100 [\jp="
Gbytes o omma.
¥ This volume s increasing with:

« 2 dimensionhal detectors tised instead of
punctual detectors

« Continuous (i.e without motor stops) scans

2D pixel detectors (XPAD, PILATUS) i T =
J Agreat diversity of scientific applications:

¥ physics, chemistry, new materials,
environmental science, biology, ...

» \Which means diversity of detectors,
acquisition process, data volumes, data

L ———




" —xperimental da%a flles represent the
S\ﬁrr%-lg*rln!ﬁ production of an institute as SOLEIL

namre

www.nature.com/nature Vol 461 | Issue no. 7261 | 10 September 2009

Data’'s shameful neglect

Research cannot flourish if data are not preserved and made accessible. All concerned must act accordingly.

lnaturenews

nature news home | news archive B5EELLE opinion | features | mews blog aven

m O 5ee all specials |
| Data Sharing

Shanng data i good. But shanng your awn -,
data? That can get comphcatied. A% Two o
research communities who held meetings in

May on the s2ue fepart ther propogals to

promote data shanng e biology, 3 special

issua of Mature examings the cultural and

techrical hurdies that can get o the way of g 4 et
good intentions J ! ~‘
s EDITORIAL ' :
| » EEATURE R i .
N —
o QPN EYETIIIIEE e
» ELSEWHERE IN MATURE




=xperimental da{:a flles are SOL
SoLEIL heritage

SYNCHROTRON

SOLEIL Computing
division has the mission
to store an retrieve our

“data files patrimony”
during the 30 years of

SOLEIL operation

Challenge No 1 : Which information must be stored for a given

experiment to be able to retrieve the data and re-process it
In the future ?

Challenge No 2 : On which physical support should we store
data files on a long term basis 7

e 8%
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S_LEIL Design guidelines : software side

SYNCHROTRON

m Decouple 3 activities and competences

»Data acquisition

v' The data acquisition specialist should take care of all
Issues regarding the interfacing of the detection system.

»Data collection processes

v The beamline scientist should focus on the definition of
the experimental process needed to get a good
measurement.

»Data storage

v' The data storage specialist should take care of the
details regarding the proper organization of all data
describing the measurement.
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Storage of the Experimental

SVLEIL

Data:

saroronJata Recording software decomposition

-y

Scanning application -
e e — Beamline
Tt % -5} scientist
- orras
I
[ Tango bus ]
"
Detector DataRecorder Data Storage
device gevice specialist
‘ l Writes metadata
Interfaces Writes NeXus files information in an
index database

detection system

Data Acquisitio 3 gtasmra
ecialis S




S_ULEIL Design guidelines

SYNCHROTRON

m Keep close to our scientific community

» To benefit from others institutes data reduction and
analysis software developments

= NeXus was a quite obvious choice
v Itis not linked to a particular scientific community

v |t simplifies HDF usage

v |t exists since almost 15 years in Neutrons sources and X
Rays facilities
— Evenisnotlargely diffused |

m NeXus Is an self-describing hierarchical binary
format b P -
» Based on HDF format [ E:
» Standardization of metadata information L i
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Design guidelineé of the storage system:
SWLEIL It must :

SYNCHROTRON

= Easily manage the lifecycle of data files
» Which Is different according to

¥ The beamline
¥" The user doing the experiment

= Provide built in mechanisms for “high reliability” and “high
security”

= Be independent from hardware solutions
¥ Storage vendors often offer solutions based on proprietary hardware.

» Keep the future extensions of our system open to new technological
progress in the mass data storage industry.

We selected the Active Circle solution for the beamlines data
files storage
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SJULEIL The ActiveCircle solution

SYNCHROTRON

s Each beamline has a local
Local storage *ActiveCircle cell”

Near Data
» DataRecorder device writes

i 6 #Fi—ﬁ ~ NeXus files on this local cell
rimary Storage f, % % \\\?}

Recent Data y @ W s e xx > ngh E?Hllﬂblllty
f’_._,. 290 G 0 GE :
s = | 1 Datafillesare then:
I‘ﬁ b Central Building 29GB _
2k, _ o | » transparently migrated on the
/;, l& e e | R ) network of ActiveCircle cells
/ = kL Compressed @ /’ v Which may be massive storage disks
/ mli wosees | v OrDLTtapes
/ e ;'/ v Or other supportin the future ...
anters "Eg‘;:;g v High security and extensibility
I]II'F.!H!'; ompressed - . . .
e R Lk cﬂﬂ? > Accnrdl_ng to dlffere_nt criteria
":'1 v 4 (beamline, users, file age)
Hﬁ.\;& @ / v Integrated Lifecycle Management
%
' i Secondary Storage
\‘\\‘“«L_:ﬁ‘f% e m“ Long- ?g?n Da?ag
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SVLEIL

SYNCHROTRON

m NeXus is today used on the majority of the beamlines
» And NeXus usage Is quickly growing

= Butis has been a difficult and painful path !

Successes and difficulties

B eamlineg | HeXusfiles | Volume{GE } | Average Size (MB )
Cristal FAFACI i o9
Diffab= 10 340 G 549
Ode 45 542 11 0,3
Swing 15 116 169 11.2
Samba 91 5679 205 2.2
Deimos 72 2 40,4
Froximai 1331 1 1.1
Cassiopes 1 Q02 0 0,1
Tempo 704 1] .1
Antaras 275 1 1.8
Luczi= 2784 T 2,2
Total 180 002 465 6.0

NeXus file production in 2009

# The users did not initially understand our motivations

nature news home | news archive | speclals | opinion | features | new

Arcess

This artigle 8 part of Malure™s premiun

Pubilishe

d andme

1 cantenk,

9 Septemnber 2004 | Masues 461, 180-163 (200%) | do

140.1038/4

Data sharing: Empty archives

B11604
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S_LEIL Successes and difficulties

SYNCHROTRON

» NeXus Is not yet a fully defined standard for
experimental datasets

» We decided to initially use NeXus only as
the SOLEIL standard container for our data

m ActiveCircle was an innovative choice

»But we had to cope with a number of bugs and
technical problems during the first year of
operation in 2007
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Conclusion : NeXus for the right
SWLEIL strategic choice

m NeXus is becoming a de facto standard at SOLEIL

» Which federates our software development for data
reduction, data analysis and data visualization

i T — e —
The COMETE library of data .
Reduction application fully based on
NeXus
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SVLEIL Next steps

SYNCHROTRON

m Of course, the most challenging goal is still to be
able to transparently exchange data files between
Institutes.

» This would allow us to benefit from the data analysis
fools developed in our scientific community.

m |n this respect, we will begin to work before end of
year with DESY, ESRF and DIAMOND which have
also shown an Interest on NeXus.

See you at ICALEPS 2011
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