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Common data model

It's not a new idea —

just an implementation of an old one.

Fig 1. Picture of Nick getting off the flight from Sydney to
Knoxville
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As of this year, this is a collaboration
between ANSTO and Soleil
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NetCDF . . -

(network Common Data Form) is a . |
set of software libraries and || netCDF

machine-independent data formats
that support the creation, access,

and sharing of array-oriented

scientific data.
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So — what is different?

(between this CDM and the netCDF CDM)

Oh, so that explains the

difference in our salaries!
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Nexus dictionary

L1=$entry/instrument/L1

»| can write my data access code without

dependency on the location of the data in your file

»You provide me with a dictionary
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CDM interfaces

But you don’t use
these.

You use the
‘NeXus’ api that sits
on top.

Qnsto

Nuclear-based science benefiting all Australians




Common data model

package Architecture[ Arch'nec’(ure ]J

Diagram name

Architecture

Author

tla

Creation date

21/07/1010:24

Modification date

21/0711011:51

f acﬁy Epec?ﬁcaata_ structwre - - - - - - - - -7 N
|
|
| ANSTO Data Structurel Isouin_ Data Structure | — —
7 |
| |
______________ _T_______/______
____________________________ ~
Domain Specific Extension | / |
| W /
| ESRF Data Format Modell ‘NeXus Data Model / [
~ l / I
| N\ |
\ o N_ o __ o o __ _
S . A _______
|Implemema1ion \ | / N
| N | / !
| HetCDF Implementation \ / JHAPI Implementation = =
\ |
| h \ l / - !
~
__________ "\_——V———‘L———/————————/
~ | / -
oSS TmITmsmssmssm s s s == - - \_ _—_— = = —_— —_ —_ — = = = = - -~
|PI ~ N |7 s |
~
| S NV & |
| GumTree Common Data Model — —
|
' [
\

Facility customisation on
the data model

Extension to CDM for atternate
APl and extra functionalties

Swappable
implementation to COM

T |GumTree CDM API

Nuclear-based science benefiting all Australians




Common data model

More than a primitive data type

The CDM Array class is more than a
primitive Java or C++ array. It is a
scientific data object with file IO,
allowing you to slice and dice arrays and
to do math. These methods are the same
as found in the default interface
implementation provided by netcdf
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The CDM API has an error object, that provides
propagation of count uncertainties based on
Poisson statistics with every math operation. This is
extensible to other uncertainty calculations

Note that an uncertainties property has been added
to NXdata at the 2010 NIAC, hence providing a
standard way to store uncertainties to file
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File IO using either the hdf java library or the jnapi

Data can be saved in NeXus hdf5, XML (either
NeXus or cansas), 3 column ascii
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Scripting interface
Data can be scripted using python — either CPython or jython

Supports operator overloading

e.g. if array is a cdm array, then in python

array * 2 * math.pi
array.sin()
array is a java object
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Scripting interface
numpy support - yes, but...

array can be cast into a numpy array object. It is no longer a
cdm object, and we don’t have a way to transform a numpy
object to a cdm object




NeXus browse and vis

& Scientific Workbench - data/experiments/echidna/ECH0004911.nx.hdf - GumTree Workbench 1.5.5

File Edit Window Help
B sesenitif 8 & @ 7
. L 2 d
‘35 Scientific Workbench Sidebar Home Help Dolt!
[ Project Explor EE Remote Syste = O[] pataset Viewer £2 =]
=& v § .
= S \ Dt \experiments\echidna \ECH A Dataitem: entryl/instrument/detector/total_counts
& echidna -~ 3 entry1 Data
E-E result #-C) data 0 I i
[2 ECHO004509.nx.hdf -3 experiment 0 = 38,000
=| ECHO004210.nx.hdf = instrument i
| ECHD00491Lnx.hef &G colimator - 202 37,500
2 EcHon048 12.nx.hdff 2 G168 575 ! N
[2) ecHD004913.nx.hdf 3 37190 o | N
[Z] ECHO004214.nx.hdf 2 active_height 4 37507 36.500 ’ -
[2] ECHOD04215.nx.hdf B active_width S e 0\ [ I
- = = A / '
El ¥917.nx. E max_binrate [
=] ECHOD04918.nx.hdf B mode 7 3725 35,500 \
2| ECHO004319.nx.hdf B preset 8 36827 S5 \
=] ECHO004920.nx.hdf B radius 9 36343 2
|E] ECH0004921.nx.hdf E time 10 36714 0 10 20 30 40
c =
=| ECH0004922.nx.hdf 1_1 time_of_flight 11 36696 e — total_counts
|5 ECHO0004923.nx.hdf 5= total_counts
|5 ECHO004824.nx.hdf E total_maprate Name Value [
|5 ECH0004325.nx.hdf E x_bin units count
=| ECH0004826.nx.hdf 1 v aival 2nai =2 long_name total_counts
|Z] ECHO004227.nx.hdf i - L J L) target fentry 1jinstrument/detector/total_c...
lastModified 2010-09-08723:02:022
= ECHO004828.nx.hdf & Open ] [ % Remove kL
|=] ECHD004928.nx.hdf v
® command Line 52 E Properties ea = =0
[Engine: Java Embedded Python Python | History
|Engine Version: 2.x Variables | Functions | Modules
|Language: CPython Name Type | Value
|Language Version: Whatever you compiled with
|| 2|
Command > | ‘

2MofloM |

Qnsto

Nuclear-based science benefiting all Australians




NeXus browse and vis

Scientific Workbench - data/experiments/echidna/ECH0004911.nx.hdf - GumTree Workbench 1.5.5
File Edit Wind Help

G #f ® i

R e . S S x
() Scientific Workbench Sidebar Home Help Dolt!

(25 Project Explor g Remote syste | = O || Dateset Viewer £3 - O
= }__:’5 R =2 Dataitem: entryl/data/hmm
- (& echidna -~ F "'1
& result o =
[2 EcHo004303.nx.hdf [ DataType Layer: 11
:| ECH0004810.nx.hdf B2 azimuthal_ Data
ECHOD04911.nx.hdf = 0 150
|Z] ECHO004912.nx.hdf B sics_suid 0 0 .
|Z] ECHO004913.nx.hdf E time_of fi 1 0 =
{Z] ECH0004914.nx.hdf E total_cour 2 0 100
|5 ECHO004915.nx.hdf E x_pixel_ar 3 5
|=] ECHO004916.nx.hdf E y_pixel_ot 5
|Z] ECHOD04917.nx.hdf -0 experiment 4 0
|Z] ECHO004918.nx.hdf = instrument 5 0 0
[El ECH0004919.nx.hdf 83 collimator 6 0 5
{Z] ECH0004920.nx.hdf @0 crystal 7z 0
ECH0004921.nx,hdf detector g 1 00
=] ECH0004922.nx.hdf #-0 slits =T > 0 % ;B 10 15
|= ECHOD04923.nx.hdf @[3 source —
|5] ECHo004924.nx.hdf @0 status Name Value
[E] ECHO004925.nx.hdf B run_numb 2 target fentry 1finstrument/detector hmm
|=] ECHO004926.nx.hdf - manitar — axes azimuthal_angle:time_of_flight:y_pi...
[5 ECHO004927.nx.hdf < | 21 ||| signal 1
~ lastModified 2010-09-08T23:02:022
|=] ECHO004928.nx.hdf (= Open ] [ ¥ Remove =
|l ECH0004929.nx.hdf b

® command Line §2 5 Properties

Python } History

iEngine: Java Embedded Python ||t Akl :

[Engine Version: 2.x Variables | Functions | Modules

lLanguage: CPython Name Type Value

| -7 L LY ) .

|Language Version: Whatever you compiled with

‘ || >

Command > | L ‘

Qnsto

o [ 2avofam |

Nuclear-based science benefiting all Australians



Common data model

It's not a new idea —

The code has been in use at ANSTO since 2005, as is part of the
Gumtree ecosystem to combine acquisition with reduction and
visualisation. Seems like a few of us had the same idea at around

the same time e.g. GDA

Soleil will put into production late 2010

Soleil also coding the CDM in C++ and using it to read and manage
ESRF datafiles within their C++ data analysis application
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Java plug-in available at

gumtree.codehaus.org

Or contact nick.hauser@ansto.gov.au
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Credits
netCDF team
NeXus tech committee

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

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