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What’s in the talk...

Why we implement an ISO standards catalogue?
Lessons learnt getting to this catalogue

... but first,
a little bit of context...
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Data Centres

The Centre for Environmental Data Archival is responsible for the running of the following data centres ¢ > 1 68 m I | | I O n u n I q u e fl I e S
NERC Bt e online + physical archives

B‘;::Eg‘t{:e“"he"c Atmospheric
warionac cente ronatmosruemc scunce | Data Centre Centre
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The British Atmospheric The NEODC is NERC's designated (] >
Data Cenire (BADC), NERC's designated data centre for the UK data centre for Earth Observation data and is part of NERC's National O n I n e a a

atmospheric science community, covering climate, composition, Centre for Earth Observation.
observations and NWP data

IPCC Dat ”d ”
The UK Solar System Data Distribution Centre e >3000 atasets

Centre
The Intergovernmental Panel on Climate Change (IPCC) DDC provides
The UK Solar System Data Centre, co-funded by climate, socio-economic and environmental data, both from the past and °
STFC and NERC, curates and provides access fo also in scenarios projected into the future. Technical guidelines on the (] I n 3 OO+ C O e Ct I O n S
archives of data from the upper atmosphere, ionosphere and Earth's solar selection and use of different types of data and scenarios in research and
environment. assessment are also provided

National Centre for "W, Centre for Environmental
Earth Observation (8. ) DataArchival

National Centre for

Atmospheric Science

MATURAL ENVIRONMENT RESEARCH COUNCIL MDD JMCIL

MCIL

NATURAL ENVIRONMENT RESEARCH COUNCIL




e N
L] L]
Familiar problems and

common approaches

* How do we open up these vast, differing archives?

Discovery
 How will users find, compare, select and use data?

Context
* (Can users trust the source?

Providence
* (Can they reliably reference the data?

Persistence

Underpinned by metadata
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Lawrence, Lowry, Miller, Snaith and Woolf: Informationin environmental data grids, Phil. Trans. R. Soc. A(2009)
doi:10.1098/rsta.2008.0237
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/ dataset metadata \
/ definitions \ / relationships \

A: archive. Usage metadata | [XML)\
generated from (or about the
data). Normally generated from
internal metadata

S: security

bl

B: browse. Context, generic, XML\
semantic, including a summary
of A-type, links to or embeds
discipline specific (E-type)

Nood

C: character and citation. Post- | [XMLI\
fact annotations and citations
both internal and external
(trackback, comments)

D: discovery. Metadata suitable | [XML\
for harvesting into catalogues
and federations. Dublin-Core,
NASA DIF, ISO 19115/19139

M

)

Q: defined and
supported textual,
semantic and
spatio-temporal
queries

E: extra. Discipline-specific XML\
metadata, may or may not be
understood at all sites, e.g.
SensorML, NumSim

[k

.
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Metadata Objects Linking
Environmental Sciences

» Data context + browse functionality

Documentation

 Allows discrimination between
datasets

e Connected contentvia shared records
describes

MOLES
concept

Content model for
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MOLES?2

Streamlined — 5 classes

Provided Discovery
function

Provided additional
context to data (Browse)

Reusable, common
objects
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— Structured Reusability

Deployment 1 Deployment 2 Deployment 3

Projectb ]
Why

Projecta ]

— Why

- Aircraft

Pressure

Temp sensor
sensor
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[ Data Entity m

Deployment

Activity ]’
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... but MOLES2 had problems

Key attributes not reusable
(e.g. names) = duplicates,
inconsistent

Lack of constraints =use
was subverted

Over-use of free-text fields
Lacked 1SO compliant fields
(needed for EU INSPIRE)
Couldn’t export to
downstream services
Couldn’t support DOI
landing pages (granularity &
ISO issue)

System was unmaintainable
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Evolving the MOLES Concept

Documentation

describes

MOLES
concept

Content model for
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MOLES +1SO 19156 = MOLES3 .4

Documentation

Observations &
Measurements
(UML)

MOLES2

describes Specialises T

Content model for MOLES 3.4 Aligned with
(UML)
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B MOLES3.4

[ Data Entity

)

Where, Archive Observa'tion Project ]
When, Who \_/4 Collection
! What v S

Data
Observation

Deployment

Why

Where,
When, Who

Activity ]

o

How

Platform
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Implementing MOLES3.4
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MOLES3.4 + extra= CEDA-MOLES

Documentation

MOLES3.4
(UML)

OAIS functions

Specialises

CEDA-MOLES Supports
(UML)

describes

Content model for
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(NewMoon)

>680 tables
500,000each

Bespoke system
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Simplified CEDA-MOLES
29 tables
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Populating the Django database

Q: Construct afresh v migrate from MOLES?2

Migration necessary as:

* Archive metadata of insufficient quality/lack of tools

e MOLES2 ~6000 records = many years of effort to reproduce
e MOLES2 was unique record for some content + connections
 Need to preserve existing, already cited content
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Deployment

Activity ]

The Migration System

Observation

[ Data Entit }-M[ Collection

J

(

Observation

Project ]

Dataset
Collection

aka in User views

Dataset

==

Linked to
Process...

Most cases ’

unless...

If satellite _}

If model/computer
DPT & OBS combined
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If mobile...|
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Operation
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Migration issues and opportunities

* Missing objects in MOLES2 required for MOLES3 records
* Incompleterecords (only Data Entity well populated)
 Mapping free-text fields to constrained fields

* |nconsistentcontent —within and across MOLES2 records

e Large “linting” process possible.
* Migration system + checks captured contentissues

* Resolved issues both in migration (automated) and at source
(manual)

* Migration also extracted/standardised new fields (e.g. Parties)
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MOLES 2 Component No. Records MOLES3 counterpart No. Records

Data Entity 310 Observation 314
Collection

Deployments 3026 Observation 3052

Activity 914 Project 915
Platform 507

Observation Stations 553

Data ProductionTools 1012 L:ncfr::lrpc:iln gg;
Total MOLES2 5815 Total MOLES3 5990
New MOLES3 recordtypes: Acquisitions 2594
Composite Process 245
Party 1397

Responsible PartyInfo 43,754
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Early limitations and Future Work

Underlying metadata model has limitations (e.g. data quality
description, constraining related observations)

Full archive heterogeneity difficult to capture: non-geo-spatial
(e.g. lab) data ; physical archives; non-terrestrial data

Catalogue-archive connection right allows direct harvesting of
metadata (41% of archive is suitably formatted)

Integration of CHARMe methodology allow further metadata
annotations (“C”- metadata)

Connection to deeper faceted search tools (under
development)
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Conclusions

e (Catalogue requirements continue to evolve

e Structure needs to balance strict standard conformity v
pragmatic approach

e Shift from object-orientated to relational catalogue
(maintainability, use v. changeability)

* Migration is essential: maintain traceability; focus on content
too = opportunity to clean records!

 Migration emphasises value of constraining content where
possible (free-text v ad hoc mark up v constrained fields)

e Structure now right — focus is now on contentand
functionality to ensure we provide data context.
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Any questions?

CEDA Catalogue: catalogue.ceda.ac.uk

CEDA: www.ceda.ac.uk
Twitter: @cedanews

Email: graham.parton@stfc.ac.uk
Twitter: @gaparton
Web curation/blog: www.scoop.it/t/windgatherer
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Bonus material — Catalogue

MOLES3 catalogue example

MST radar facility data — Dataset collection
16 datasets (including 39 party datasets)

1 project directly connected (3 via datasets)
3 Authors

http://catalogue.ceda.ac.uk
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CEDA Home » CEDA Catalogus Site (i) [Inpt s2arch 2m... n| CatassiCodacions ¥ ([Seanch)

1- citation
constructed from:
Title, authors,

ent Research Council [NERC) publlcatlon date'

Catalogue Home Catalogue Intro

D Dataset Collection

Pubdication Stata: Puniizned H
Publcation Diats: 20051210 The Natural Enviro
| Edi Recard | Admin aniy} | Mesosphere-Stgagtbsphere-Troposphere (MST) Radar pu b | is h er. UUID
Facility at Ap€rystwyth Data ’
fields
Abstract f Temporal Range
This collection contains data from the Natural Environmeg/Research Council
[MERC) Mesosphere-Stratosphere-Troposphere (MET) pfadar Facility at Capel Dewi, R TN Y

near ~-.I:-—rg.I twryth in West Wales. The prlr{:lpal measyfements made by the M3T . _ —_—
48.5 MHz pulsed Doppler rada studied of atmospheric Geographic Extent 2 temporal +

and 1l.rl:u.l—rc It is run predominanfy in the 5T mode {approximately a o h. d

} for wrhich H"—'T radars are unigfe in their ability to give c{:-r‘irl.c-l.: Blackpool | peeds eog ra p ICra nge
t [ 3l wind vaflior 3t high resciution {typically 2 - 2 Dublin g
i i L u riain -:lr-::n1=1=r-:=5 they can 5 CREI Shefhieldo f

static stability {thus allowing
1r{:-F'§Pil.5§I} :r-: !trbl.ler”'rjaf st least Hotnotae: su perset 0
—;:Lr&mer!s from the radar site, .
d and direction recon fram a EMGLAN underlylng dataSetS

re also available. 4|' r|r=1rl.n1 nts at ¥ owaterdord I_

WALES

Troposphere Radar F:.‘\:i""!" Natural Eruirﬂrm nt Research Council Mesos
Stratosphere Troposphere Radar Facility at Aberystwyth; Hooper, DA, {2 o
Watural Environment Ft—:—;r{:l' Cowneil | NEFt,., Mesosphe r—"-"r;‘:-:pl' r—Tr{:-p:-:pI' re Criatol
{M5T) Radar Facility a stwyth Data. NCAS Bri

Swansend Cardi SWinden
.

of cifation. hitp://catalo kUi ba0REdES e 4a0f0c T ISEOSD p Excpor FRUthampbona
o
J
Datasets [16) e
Surface Meteorological Data from the NERC MST Radar Facility, Capel Dewi, Wales 52.4°

-4.558444° -40°

52.114722°

MWatural Envirsnment Research Cowneil
Mesosphere-Stratos phe =T roposphere Radar

Facility (MSTRF} {Author) [

David A. Hooper {Author |!1

Natural Envircnment earch Council
Mesosphere Stratos phere Troposphere Radar
Facility at Aberystwyth {Author) 8

NCAS British Atmospheric Data Centre (NCAS
BADC) (Publisher) [

NCAS British Atmospheric Data Centre (NCAS
Met Office 815 MHz UHF Radar Dat BADC) {Curator) (I8

i, i Ml A Mlewie b B
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» CEDA Home » CEDA Catsiogee S @) rodssra T 7| Dameicoecios ¥ |Sene
1- Download link
Catalogue Home  Catalogue Intro Admiin login
S— 2 —Links to other
B oS S Py T et i o b metadaty
icton sws asvd B0 CVCT Radar Facility, Capel Dewl, Walos B and D metadata

| Edil Reecand {Admin aniy) ]

Abstract Temporal Range
Swrface pressure, Temperature and humidity data (PTU} are collected by a Vaisiala 122 o
WETE1D instrument located at the Natural Environment Research Councils (MERC) —
H—:{-:pl‘ re-Sira {M5T) Radar Facility, Capel Dewi, near .
sta from this instrument are also available as Geographic Extent

taset within 1|'— MST Radar Facility dataset collection. Independent
enrolegical data are also collected from a suite of instruments by a
Campbell Scientific CR10 Climate Data Logger and are also available as a separate
dataset within the M5T Radar Facility dataset collection. i
Citable as: Matural Environment Research Council Mesosphere Stratosphers -
Troposphere Radar Facility at Aberystwyth; Hooper, D. {2012} Swrface Pressure, e
em perature and Relative Hemidity Data from the Vaisala WXTES10 instrument located at 5 @
MERC MST Radar Facility, Capel Dewi, Wakes. NCAS British Atmesphernc Data U el
a. 3¢ uk/uuid/ BdT B2 082 Ted 1 3T 14577 SdfeDBd 32 2de ‘Uarscbrindiesd
Wl
([ Additicnal Information A
Dataset is part of: Datasst ,.,{-II—:1 2
Ervir :
Mesosphe
Map dat s @001 5 Geogla |
Process that generated the data: Acquisition Process for: Matural s2.4°
Environment Research Council (NERG) -4.0¢
Mesos phere-Strates phere-Tropos phere 52 4°

[MET) Radar Facility Pressure,
Temperature and Relative Humidity
Datz [ = David Hooper {Authas
ronment Reseanch Council
Mesosphere Stratosphere Troposphere Radar

Related People and O

Observed/simulated phenomena:  ATMOSPHERIGSTABILITY
SPECTRALWIDTH

SURFACEWINDS Facility at Aberystwyth (Author) [

TROPOPALSE NCAS Sritish Atmospheric Data Cantrs (NCAS

TURBULENCE e o Centre for Environmental
UFFERLEVELWINDS BADC) (Publisher) [ | ,*

LIZONALWINDSPEED CAS British Atmespheric Data Centre (NCAS o, Data Archlval

VERTICALWINDMOTION 8ADC) (Curator) [
VERTICALWINDSPEED UL (Ruron
SMERIDIONALWINDSPFEED 1 MCAT Brgizk Atmimenharin Dty Cantrae (MCAT
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Implementing CEDA-MOLES
The “NewMoon” approach

Model iterativelyimproved

v p
CEDA-MOLES NewMoon CEDA-MOLES
(UML) Database

(including all 1ISO 19156

& MOLES3.4)

—

« >680 tables (50 active) User system € Bespoke
e >500,000 records each Admin system  middleware

* High performance and maintenance costs
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Implementing CEDA-MOLES
The Django approach

e Off-the shelf web-framework solution

* Model/View/Control environment with sophisticated
DB management

* CEDA expertise

e However, couldn’t use with full CEDA-MOLES UML
model — again a structure issue

(& National Centrq for
\ —# Earth Observation
NATURAL ENVIRONMENT RESEARCH COUNCI

National Centre for
Atmospheric Science
NATURAL ENVIRONMENT RESEARCH COUNCIL



D .
Implementing CEDA-MOLES
The Django approach

e Simplified CEDA-MOLES UML profile:
* Dropped unused/difficult to fill classes + attributes
* Flattened (overcome inheritance issues)

-:-:FEETIJFET::.-‘F}E::- afeatureTypes «featureTypes xtablex
DhEEWﬂt'D”3_3 Observation:: CEDA_CObservation CEDA_MOLES Observation
OM_Observation ] MC_Cbservation ] Collapsed
. . to
14 properties 13 properties 10 properties “ Total 20 properties
0.~

+relatedObservation 0.7

* Resulting database: 29 tables (cf 680!)
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