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Data integration requirements:
» scalability across providers
e warehousing not an option

» enhance access and use, ‘outwards-facing’ (e.g. impacts
community, policymakers)

» storage heterogeneity

— Semantics as integration ‘key’

 fundamentally, an information community is defined by
shared semantics

e« common language across providers (and users)
» supports wrapper/mediator architecture
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Emerging ISO standards
« TC211 - around 40 standards for geographic information
« Cover activity spectrum: discovery — access — use
* Provide a framework for data integration

Feature types

CTDProfile
tartTime[1]
bottomTime[1
salinity[*]
temperature[*

ISO 19103 —| ISO 19109

Application schema

v
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ISO 19110
Universe of discourse l ISO 19118
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Geographic ‘features’

e ‘“abstraction of real world
phenomena” [ISO 19101]

 Type or instance

* Encapsulate important
semantics in universe of
discourse

Application schema

» Defines semantic content and
logical structure of datasets

* |SO standards provide toolkit:

« spatial/temporal
referencing

e geometry (1-, 2-, 3-D)
» topology

» dictionaries (phenomena,
units, etc.)

GML — canonical encoding

Standards

Universe of
Discourse

Model of the Universe of
Discourse in terms of the
concepts of the General

Feature Model

Feature
catalogue

Model of
feature types

l

Model of structure and

content of data in terms Application
of a conceptual schema schema
language

l

[from ISO 19109 “Geographic information —
Rules for Application Schema”]

Data with logical structure
according to the
application schema
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Standards
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The importance of governance
* Information community defined by shared semantics

 Need community process to manage those semantics (definitions,
models, vocabularies, taxonomies, etc.)

» e.g. CF conventions for netCDF files
* Role of Feature Type Catalogues [ISO 19110] and registers [ISO 19135]

Governance as driver for granularity
 Remit/ interest determines appropriate granularity
« ref. I0OC, IHO, WMO

<measurement type=‘“‘Radiosonde” <temperatureProfile/>

measurand=“temperature”/> <Sonde parameter=“temperature”/>

abstract generic highly specialised

feature types spectrum

http://ndg.nerc.ac.uk/csml



Climate Science
Modelling Language
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Aims:
e provide semantic integration mechanism for NDG data
« explore new standards-based interoperability framework
* emphasise content, not container

Design principles:
» offload semantics onto parameter type (‘phenomenon’, observable,
measurand)
* e.g. wind-profiler, balloon temperature sounding
» offload semantics onto CRS
e e.g. scanning radar, sounding radar
» ‘sensible plotting’ as discriminant
 ‘Iin-principle’ unsupervised portrayal
» explicitly aim for small number of weakly-typed features (in accordance
with governance principle and NDG remit)

http://ndg.nerc.ac.uk/csml
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Climate Science
Modelling Language

CSML feature types

» defined on basis of geometric and topologic structure

CSML feature type

Description

Examples

TrajectoryFeature

Discrete path in time and space of a platform or instrument.

ship’s cruise track, aircraft’s
flight path

PointFeature

Single point measurement.

raingauge measurement

ProfileFeature

Single ‘profile’ of some parameter along a directed line in space.

wind sounding, XBT, CTD,
radiosonde

GridFeature

Single time-snapshot of a gridded field.

gridded analysis field

PointSeriesFeature

Series of single datum measurements.

tidegauge, rainfall timeseries

ProfileSeriesFeature

Series of profile-type measurements.

vertical or scanning radar,
shipborne ADCP, thermistor
chain timeseries

GridSeriesFeature

Timeseries of gridded parameter fields.

numerical weather prediction
model, ocean general
circulation model

http://ndg.nerc.ac.uk/csml
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ProfileSeriesFeature

CSML feature types

e examples...

ProfileFeature

12000

10000 j

opotential height

ga00 j
& 6o f
4000
o o) a0 &0

GridFeature
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Application schema
» logical structure and semantic content of NDG ‘Dataset’
« Based on GML 3.1

«Type»
GML::AbstractGMLType

«Type» * «Type»
GML::FeatureCollection l l AbstractArrayDescriptor|
«Type»
Dataset
«Type» «Type» «Type»
UnitDefinitions ReferenceSystemDefinitions PhenomenonDefinitions

h GO-ESSP Meeting

erford Appleton Lab
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Climate Science
Modelling Language

Numerical array descriptors
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«Type»
° provides ‘Wrapper’ architecture SEZ/IL:‘AbstractGMLType
I +metaDataProperty
for legacy data files rdescrpton

« Connected’ to data model
numerical content through T

‘xlink:href’ e
AbstractArrayDescriptor]
+arraySize[1]
+uom[0..1]
+numericType[0..1]
+ icTransf 0..1
Su btypes: egbpTranstomioed] | l
1
* InlineArray T ‘E e
AggregatedArray
* ArrayGenerator FaagTypal1]
. «Type» «Type» «Type»
[ ] F|IeEXtraCt (N AS AAmeS InlineArray ArrayGenerator AbstractFileExtract|
! +values[*] +expression[1] +fileName[1]
NetCDF, GRIB) .
Composite design pattern for
«Type» «Type» «Type»

ag g re g atl on NASAAmesExtract NetCDFExtract GRIBExtract
+variableName[1] +variableName[1] +parameterCodel[1]

+index[0..1] +recordNumber(0..1]

+fileOffset[0..1]
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Modelling Language

—— O NetCDF

:gwcs instantiateNetCDF(
WFS

O orenoAp DatasetID,
- o FeaturelD)

Provides semantic
abstraction layer

<CSML> (SAX) demarshalling, -

Wgé %;
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Perspectives
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Status:
 Initial feature types defined
» First draft application schema complete
» Trial software tooling being coded (parser, netCDF instantiation)
 Initial deployment trial across BODC, BADC datasets

Future:
« Separate out wrapper implementation (array descriptors)
» Disallow ‘internal’ dictionaries
* More strongly-typed features?
* Follow (and pursue!) GML evolution, enhance compliance
» Expand tooling

Related work

« WMO, IOC, IHO
 MarineXML

« MOTIIVE (INSPIRE)

http://ndg.nerc.ac.uk/csml



2 Fourth GO-ESSP Meeting

—'/.J C C I_ R C Perspectives Rutherfé)t:ﬁtgrﬁ)’pbeéon 1)

7 June, 2005

I _ I http://www.marinexml.net
EU project — MarineXML Varine XL

B £ SeaaMulFnc
<gml : 4 4, SeeMyDEnC
G

- Hie Draw Display Depth Cortours Colors directENC Options  Help . =
leBcecapa@lecotsaaa "

Chart: | EpTn [ uPDN |

</gmlzdefini1 | [7CMxML01.000 1 0
</NDGPhenomdrdf |: | 7chxmLos.000 1 0
<l ==} || TOMXMLO7.000 1 0
<gml :FeatureCol

______ = Seelly DEnc
<V-- ==z=== e ;a
<gml : Featusg!
<NDGPoi
<NDGPd
<domali t
<NDGF

</domali
</NDG "
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refers to

vocabs
GML dictionary
gﬂi & 15

CF vs GML ???

structure
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Food for
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Dictionaries we need:
e units (udunits, POSC)
 ‘phenomena’ (CF, BODC)
e CRS (EPSG)

Governance roadmap:
e 1S0O 19110 “Feature cataloguing methodology”
e 1SO 19126 “Profile FACC Data Dictionary”
« 1S0O 19135 “Procedures for registration of geographical information items”

o 10C 19xxx reqistries:
IOC (Recommendation IODE-XVIII.7, May 2005)

Recommends the establishment of a MarineXML Steering Group with the following terms of
reference:

(i) establish a Pilot Project to set up an ISO 19100 series of standards compliant
standards register, with possible collaboration with IHO, to be hosted by the IODE
Project Office;

such as ETDMP, GEBICH and SGMEDI.

http://ndg.nerc.ac.uk/csml

(i) monitor and assist with XML development activities in other IODE/JCOMM groups,
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Food for
GO-ESSP thought

GALEON
Use GALEON NDG
case
1 THREDDS catalog — WCS ‘Capabilities XML’ MOLES — WCS ‘Capabilities XML’
2 ncML-G — WCS describeCoverage() CSML — WCS describeCoverage()
3 {netCDF,OPeNDAP} — getCoverage() —»> v
GeoTIFF
4 {netCDF,OPeNDAP} — getCoverage() —» ncML- {netCDF,OPeNDAP} — getCoverage() -» CSML
GML
5 {netCDF,OPeNDAP} — getCoverage() — ncML- {netCDF,OPeNDAP} — getCoverage() - CSML
GML + netCDF + netCDF
6 clients v (e.g. DODS library for WCS)
7 rasdaman/PostgreSQL — getCoverage()
Thoughts:

WCS requires support for at least {GeoTIFF | HDF-EOS | DTED | NITF | GML}
...however, CF-netCDF should ideally be one of these
WCS spec shouldn’t be modified for anyone’s pet format

http://ndg.nerc.ac.uk/csml
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e.g.. netCDF data through W{M,C}S

» http://glue.badc.rl.ac.uk/cgi-bin/mapserv?map=/var/www/html/jiscinterop/nerc.map

73 Intergraph OGC WMS Viewer - Microsoft Internet Explorer — =]
File Edit WView Favorites Tools Help | #
@ Back - - [«] [ @ Search 5 Favorites @ Media 2] 2 - i s

2} Intergraph 0OGC WMS Viewer - Microsoft Internet Explorer =1 =]

Address |4 - -
Eile a Intergraph OGC WMS Viewer - Microsoft Internet Explorer
Google —]

File di o auorite ool Help
3 http:/ | glue badc.rlac.uk/cgi-bin/mapserv?map= fvar/www/html/jiscInterop/nerc map&REQUEST=GetCov - Microsoft Internet Explorer

File Edit Wew Favorites Tools Help

e Back - O - 'i‘ﬁr-hgnetic map pi;king j

~— = FEile... Edit... Inverse... Options... Operations... Profles... Window Help
address [ htp:/jgue —
. . —— Y .grd x1: -180.00 y1:-89.00 x2: 178.00 y2:90.00
"4y mapserv.grd x ¥, ¥
Google - | .

ncols
nrows
xllcorner
yllcorner
cellsize 1
245.301971435
244.655487060
244.280487060
243.936737060
243.622283935
243.301971435
242.938690185
242.798085185
242.934783935
243.182830810
243.454315185
243.751190185
244 .272674560
244 ,6320495860
245.001190185
245.460174560
246.098846435
246.723846435
247.120330810
248.050018310
249.512908935
248.776580810
250.143768310
252.057830810
254.346893310
257.870330810
259.241424560
261.64962T685
264.809783935
.518768310

1;}(:'1 18

| First -48.00 33.00 295.138 | Modify annotations t“;
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> foreach 1 (1 2 3 4)
grep “i1sojogcj]gis]gml® GO-ESSP/* | wc

This year so far:
« Lawrence
e Middleton
e Hankin
 Tandy
e O’Brien & Hankin
(~ 40%)

[ ]
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AUKEGGS
%, AUKEGGS

* v Australia-UK collaboration on
%7 Exploitation of Grid and Geospatial Standards

Collaboration between NERC DataGrid (UK) and

SEEGrid community (Australia)
e https://www.seeqgrid.csiro.au/twiki/bin/view/AUKEGGS/WebHome

Aims:
 NDG deployment at TPAC ‘Digital Library for Oceans and Climate’
« Joint OGC demonstrator with NOO Oceans Portal
« ‘Grid-enabling’ OGC web services by profiling against WSRF
* Legacy data integration patterns (e.g. wrappers for relational/file)

» Sept workshop, Edinburgh: “Grid Middleware and Geospatial
Standards for Earth System Science Data”

http://ndg.nerc.ac.uk/csml



