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Where is ANSTO?
Approx 16,500km from here
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What is ANSTO?
Australian Nuclear Science & Technology




There is nothing more
Important than data structures

e .

b

| will, in fact, claim that the difference between a

bad programmer and a good one is whether he
considers his code or his data structures more
important. Bad programmers worry about the code.
Good programmers worry about data structures and

their relationships.

Torvalds, Linus (2006-06-27). Message to Git

mailing list.
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ICALEPCS 2011
Collaborate, discover, enjoy.

.

ra

N
Wallabies

France and Australia collaborate in a common data model.

Across 9 time zones, and 16,968km
Maybe they will collaborate in the Rugby World Cup final?

Collaboration and competition. Clearly both are important.

We need a gene pool.




Genesis. In the beginning...

Give me a way to
read my
experimental data
Into any analysis
package!

Not a new idea

just an implementation of an old one. Yawn.

Can you wake me up when this talk is over?
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Climate scientists have been
doing this for years.

r“ unidaTa

providing data services, tools and cyberinfrastructure leadership

We borrowed their ideas... in

particular, the interfaces, and

extended them into our domain.
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The fable of the two developers

Once upon a time, there
were 2 developers...

Data reduction developer




Give me an API to read
my institute’s data into
an object-oriented data
object

Data plug-in developer

Qnsto
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Give me a way to
write my code once
for many
Instruments and
[nstitutes

Data reduction developer
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ICALEPCS 2009.
The collaboration begins




The SOLEIL experience

NeXus/HDF5 data format is the “SOLEIL standard” on all our
beamlines since the beginning

We defined a standard internal data file structure for
experimental data storage

O n a Cq u i S iti O n S i d e Experimental Nexus Data Files Production
all works fine !
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How to exchange data?

File retrieval File browsing ~ SAXS Data Analysis  Data Analysis Data Analysis
foxtrot Application ~ Application B Application C

5

SOLEIL NeXus Files ESRF Files DESY Files
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How to process data”?

SAXS Data Analysis
foxtrot Applicatio

{ NeXus Application Interface ]

Soleil NeXus file
created on CRISTAL|,.. .. "=

Soleil NeXus file

created on SWING |, =

S@LEIL

In reality we were blocked even
before exchanging data with other
Institutes!!

On SWING beamline, data
organisation had been fixed by a
« SAXS oriented » data
acquisition sequence

On CRISTAL beamline, data
organisation inside the NeXus file
had been fixed by a «Powder
diffraction oriented » data
acquisition sequence

Qnsto
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What is the CDMA?

A plug-in system that allows support of various data sources

An abstract interface for navigation through data sets
. Concrete classes are provided by data source plug-ins

A dictionary mechanism to retrieve measurements and
technical values independently of the data structures

A manipulation class for array slicing and dicing

An utility class for array mathematics operations with error
propagation calculation
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The model - simple

Object () One data model

= © v © 2 API's
L Reduction developer

Dictionary () Dataewm () Attribate () P I u g -i n d eve I O pe r
Nrronsion .:::;. Array _(_:;. S e pa ratl O n Of CO n Ce rn
[~

- et . = =
fedex () ArvayMerator () SliceRerator () Range Llfe IS easy
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Plug-in system

A CDMA plug-in is a piece of code that adds the support
of a specific data file format (e.g. NeXus, netCDF,
Spec,...)

Plug-ins are loaded at run-time

A client application can load simultanously two (or more)
files that required different plug-ins

Avalilable plug-ins : HDF5 (support of netCDF & NeXus),
EDF (ESRF Data Format, partially)
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Dictionary mechanism

The main point of CDMA is to allow a data analysis application
that does not care about file format.

We think it's not sufficient. Applications developers don't have to
care about data structures.

To achieve this the CDMA API introduce the notion of dictionary
A dictionary is

* Alist of keywords (organized or not in separate groups, it doesn't
matter)

* A set of association between keywords and data items in a specific
data structure (NeXuS, NetCDF,...)
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Dictionary mechanism

Dictionary documents are XML files

A dictionary is defined by the association of two documents:

* A first where some keywords are declared

* [t can be a flat list of keywords
* |t can be organized in a hierarchical way (a tree of keywords)

* A second where these keywords match scientific measurements paths in
the data files
* It's a map where keywords are linked to data structure

Each institute that contribute to this project have to provide:

* A plug-in for its own data format
* One or several mapping documents according a commonly accepted list of
keywords
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Dictﬁiﬁonary mechanism

= s

Operation st Views

8

<data-def name="Experiment type'> <!--
ex: EXAFS, SAXS,... --—>

keywords

Declaration <item key="raw_data"/>
use file <item key="energy"/>

</data-def>

<map-def name="Experiment type'"> <!--
ex:t EXAES JBSAXS i e

R,

- keywords <item key="raw_data">
use ; <path>path/to/raw_data</path>
Mapping </item>

file
" <item key="energy">
0100110 <path>path/to/wavelength</path>

Dataset 1001110 <call>wavelenghToEnergy</call>
0100110 </1item>

11110...

</map-def>

SWLEIL Qnsto
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NeXus browse and visualisation

# Scientific Workbench - datafexperiments/echidna/ECH0004911.nx.hdf - GumTree Workbench 1.5.5 M=
File Edit Window Help

: = ey =
T LE o @ J
[ scientific Workbench . Sidebar Home Help Dolt!

| ECHO004923.nx.hdf

total_counts

7 Project Explor . g Remotesyste | = O[3 Dataset Viewer 3 ais]
i = <f{> G | Dt \experiments\echidna \ECHI A& Dataitem: entryl/instrument/detector/total_counts
= echidna Al [+ ED entry1 Data
- result @0 data 1] | ~
|E| ECHOD004209,nx.hdf #-[C0 experiment 0 35305 38,000
| ECHO004910.nx.hdf -0 instrument 1 37022 15
ECHO004911.nx.hdf @23 colimator 37,500
| ECHO004812.nx. hdf B aystal < dos ~ | 37000 \
=| ECHO004913.mx.hdf 23 detectar 3 37190 " 2 f
ECHO043 14, hidf i active_height 4 37507 36,500 it
| ECHO004215.nx.hdf B active_width 5 37475 W |
| 7.nx. E max_binrate
ECHO0048 18.mc. hdf = mode : e SEle \
ECH0004%19.nx.hdf [ preset e L 35,000 ,
| ECHO004920.nx%. hdf B radivs 9 36843 '
=| ECHO004921.nx,hdf LB time 10 36714 0 10 20 30 40
|Z] ECHO004922.nx.hdf E time_of_fiight 5 36695 Z — total_counts
= 5
B
=]
=

ECHO004924.nx, hdf total_maprate MName Value
| ECHO004925.nx.hdf %_hin units count
| ECHO004926.nx.hdf P v mival 2men long_name total_counts

ECHO004227.nx. hdf ] | > target Jentry ifinstrument/detector ftotal_c...
lastivodified 2010-09-08T23:02:022

_- ECHO004923.nx.hdf (= Open ] ’ 3 Remave —

|E| ECHO004929.nx.hdf »

G Command Line EX.‘ = Properties

Engine: Java Embedded Python ﬁ‘_’ﬁ’_?_” !Histors’_

Engine Version: 2.x Variables | Functions || Modules
Language: CPython Mame Type Value
Language Version: Whatever you compiled with

|
v

Command > |

e

SULEIL : Qnsto
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Common data model as an OSGI bundle in
the scientific workbench, Gumtree. In
production since 2006

J W R R WL | R MLt

I —
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ICALEPCS 2011
Collaborate, discover, enjoy.

Software
collaboration
benefits from

“many eyes’.

True for CDMA.




GumTree
Databrowser __.___ - Passerelle

e NI
EPICS
FF teioroor  pysi
£ 7 8

Data storage .

Control syste
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Conclusion

v CDMA in production at SOLEIL and ANSTO

v Sharing of data independent of data structure specification by
NeXus or other standards body

v C++ port development in progress
~ DESY will officially join the project giving resources

~ Python and Matlab port to follow the C++ implementation

¥ Find us at “Common Data Model” Google Group

SOLEIL




Common Data Model Access

Credits

ANSTO team - Paul Hathaway, Darren Kelly, Tony Lam,
Norman Xiong

SOLEIL team - Stephane Poirier, Majid Ounsy, Clement
Rodriguez, Alain Buteau
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