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“Data is the new Oi
(Ann Winblad)

 Like oil has been, data is
— Abundant
— Unrefined
— Needs refining to extract value
— Has great value when refined
— Can be used in many ways

 So how do we gain value from
data?

— We manage it
 And what is required for that
management?
— Data management plan

— Appropriate metadata covering all
aspects of the data lifecycle
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Structure

 The Concept of Open Data

 The Jungle of Open Data

* Metadata

* Open Government Data plus Research Data
* The e-Infrastructure Requirement

* CERIF for Data-Intensive Science

©OKeith G Jeffery et al CRIS14 Rome May 2014



The Concept of Open Data

Open Government Data *

Motivation ¢
— Transparency, Commercialism

Technology g

— W3CLOD /RDF / CKAN
— (but mainly .pdf, .csv.,.xls)

Derivation ¢

— Summarised from publicly funded research

data .
Restrictions

— licence

NKED DATA
On the web # I
Machine-readal® .
Nun-pmﬁetﬂ}’w
RDF standards
Linked RDF

Youg paTA 57

Research Data
Motivation
— Peer review, Re-use

Technology

— Datasets / RDBMS

— Schema level, discovery
Derivation

— Observation, experiment, simulation
Restrictions

— Commercial
— national security
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The Concept of Open Data

* Open Government Data  Research Data
* Motivation * Motivation
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. Technology  Technology
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* Restrictions _ Commercial
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Structure

 The Concept of Open Data

 The Jungle of Open Data
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* Open Government Data plus Research Data
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The Jungle of Open Data

‘Aquila Earthquake (" Searcn ) W& 0 elements | Use Data/Login

Date range: year 2006 - year 20

* Heterogeneity ~ =

B to P S ] Ty

event [3 elements]
6 AQevent Preview Add

— Media / formats ot
=] me

SAR [10 elements]
16 ENVISAT-1-09083009242556-1600.ASA_IM__0P  Preview

— VO I u I I l e 15 ‘ﬁ';ws‘: T-1-09072609242628-1600.ASA_IM__OP  Preview

14%7’-} -09062109242691-1600.ASA_IM__OP  Preview

13¥fisar-1-00041200242358-1600.45 11_0P  Preview :
. 12" ¥hvisar-1-09030809243196-1600.454_1M_0F  Preview v g {77 v i s Plbe
— Ve I O C I ty ( Of C h a n g e ) 118visaT-1-09020109242292-1600.A5A_ 1_0P  Preview -
10" BfvisaT-1-08112300242034-1600.A54 0P Preview
9 AsAT-1-08112309242438-1600.454 14 _0P  Preview
8 BWsAT-1-08091409243039-1600.454 14_0P  Preview

L
— D O l I l a I l I 7 BSAT-1-08091409242494-1600.A54 0P Preview
Add

— Language '
— Character set

— Quality

— Access restrictions

— Availability guarantees
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Open Data: We need to know

* Unique Identifier (for later use including citation)
* Location (URL)

* Description

 Keywords (terms)

e Temporal coordinates

 Geospatial coordinates

* Originator (organisation(s) / person(s))

* Project
* Facility / equipment
 Quality

e Availability (licence, persistence)

* Provenance

 (Citations

 Related publications (white or grey)
 Related software

e Schema

e Medium / format
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Structure

 The Concept of Open Data

 The Jungle of Open Data

* Metadata
 Open Government Data plus Research Data

* The e-Infrastructure Requirement
* CERIF for Data-Intensive Science
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Metadata

e Data about data (DCl\/Il Library User Internet User

defintion) @

— Unhelpful!

* Analogy of user of
library

Catalog
e Somehow describes @ card
internet resources for

the end-user

Internet
Resource
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Metadata
 Consider a library

User Librarian
— Catalogue cards

— Books on shelves @ ‘
 To researcher or reader the
catalogue cards are metadata
— Describe the book and point to \
where it is on the shelf
— Descriptive and navigational

metadata |
e To librarian catalogue cards are CaElog
data card

— use catalogue cards to count
number of books on ‘information

technology
* So do not distinguish data and Book on
metadata except by how used shelf
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* Description

* Location
 Contextualisation
* Preservation

* Provenance

e Schema

OKeith G Jeffery et al

Metadata
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Metadata Standards

There are hundreds of specific formats used as a ‘standard’ within a
specific community but ones used widely are:

DC (Dublin Core): used to describe web pages [l web resources

CKAN (Comprehensive Knowledge Archive Network): used in
government open data sites — based on DC

eGMS; e-Government Metadata Standard — based on DC
DCAT (Data Catalog): used for datasets on the web — based on DC

INSPIRE : used for datasets with geospatial coordinates
— EU Directive and standard; some overlap with DC but extended

CERIF (Common European research Information Format): used for
all research information
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Metadata Standards: DC

Contributor

Coverage Text
Creator HTML
Date

Description XML
Format

|dentifier RDF
Language
Publisher
Relation Namespaces
Rights
Source
Subject
Title

Type

Ontologies
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Metadata Standards: CKAN

* RDF
Groups

Revision History * ontologies
Licence

Tags

Multiple Formats

API key

Extra Fields

Black signifies same as DC
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Metadata Standards: e-GMS

Accessibility
Addressee Location

Aggregation Mandate

Audience Preservation

Digital signature Status
Disposal

Black signifies same as DC
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Metadata Standards: DCAT

foaf:Agent

¥

dct:publisher

——— dot;publisher

skos:Concept

— doattheme

skos:inSchemea

l

skos:ConceptScheme

-

deat:theme Taxonormy

deat:Catalog

dct:title
dct:description
det:issued
det:modified
dct:language
det:license
dict;spatial

foaf:homepage
OKeith G Jeffery et al

dcat.datasel

deatrecord ——————n

dectype:Dataset

£\

deat:Dataset

deat:Distribubion

det:title
det:description

| detiissued
det:modified
dect:identifier
deat:keyword
det:language
det:temporal
dct:spatial
dct:accrualPeriodicity
deatlandingPage

det:title
det:description
dct:issued
deci:modified
detilicense
deat;accessURL
deat:downloadURL
deat:mediaType
dct:format
dcat;bytesize

= deat:distnbulion =»

f

foaf:primary Topic

deat:CatalogRecord

Same as DC are:

det:title
dct;description
det:issued

det: modified

Title, description,
identifier, keyword,

CRIS14 Rome May 2014
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Metadata Standards: INSPIRE

EU Directive (2008, 2009)

For Geospatial datasets
— Initiated by ESA

Essentially DC plus geospatial information

Geospatial information very detailed —
coordinate system, precision etc
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Metadata Standards: CERIF

Common European Research Information Format

Data Model for exchange and storage of information about
research

CERIF91 (1987-1990) quite like the later Dublin Core (late
1990s)

CERIF2000 (1997-1999) used full E-E-R modelling
— Base entities
— Linking entities with role and temporal interval

2002 EC requested euroCRIS to maintain, develop and
promote CERIF

Now in use in 43 countries and national standard for
research information in 10
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http://www.eurocris.org/

Metadata Comparison (1)
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Metadata Comparison (2)
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The Problem with ‘flat” metadata

they violate basic principles of information integrity

— elements do not depend functionally on the uniquely identified metadata record.
they store event flags or dates in the metadata

— e.g. ‘date of publication’, ‘received (Y/N)’
they do not handle well multilinguality and multiple linguistic versions of the
same text field;

they do not manage well versioning and provenance

— this requires time-stamped relationships between one research information entity
and another

they do not allow multiple classification schemes for the same entity or — more
generally — multiple terminology schemes for the same attribute of an entity;

they do not provide mechanisms for crosswalking between different
vocabularies;

they do not provide extension mechanisms that preserve interoperability;
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euroCRIS
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cecu FOC R I S
s CERIF Features

Developed by international community — consensus
Flexible and extensible

Separation of base and link entities
— Flexible / extensible
— Rich semantics (role)
— Temporal : it is the relationships that have duration

Multi characterset
Multilingual

Formal Syntax
— Efficient, accurate computer processing

Declared Semantics
— Including crosswalks for interoperation
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Repositories and CERIF

e To view content (white or grey) in repositories through
contextualised, structured metadata

— E.g. Relate publication to:
Persons

Organisations

Projects

Funding

Facilities

Equipment

Event

Patent

Product

e Repository metadata DC (Dublin Core) insufficient
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Metadata RDA (@I ) Siathmiasrenn

 Metadata Interest Group
* Metadata Standards Directory Working Group
* Data In Context Interest Group

* Working with Provenance Group

* And data citation group

* and groups on repositories, types...
* An various domain-specific groups
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Structure

* Open Government Data plus Research Data
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¥

enga The Vision: Metadata Stack

DISCOVERY
(DC, eGMS...)
Generate
CONTEXT

Linked
open data

(CERIF)

DETAIL
(SUBJECT OR TOPIC SPECIFIC)
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\!’ Open Data and Information Processing
engage

Manual download Example: summary data in semantic
Manual connection to software web/LOD environment (RDF) with
Manual integration lediprocessing

LOD Semantic Web RDF
Browsing, ease of use

provide
generate access to

Relational (Links)

Integrity, performance

Example: reseatre gMmated download

DB environment with assoCldtede Automatic connection to software

visualisation, data mining .... Automated integration
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3-Layer Model

rocessing
mode]

JENETIES

SERVICESTIED TO
DOhABIN-SPECIFIC

j &

Target Dataset(s)
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Structure

* The e-Infrastructure Requirement
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engage  The Vision: The Models

Complete cohort of researchers, research managers,

innovators, media

User M(_)del interaction with data, processing, persons
. providing what the
Processing Mode| e
representing research Data Model

representing ICT Resource Model

Ser qye

D O
\
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Structure

 The Concept of Open Data

 The Jungle of Open Data
* Metadata

* Open Government Data plus Research Data

* The e-Infrastructure Requirement
* CERIF for Data-Intensive Science
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CONCLUSION

Unique Identifier (for later use including
citation)

Location (URL) DISCOVERY
Description

Keywords (terms)

Temporal coordinates

Geospatial coordinates

Originator (organisation(s)/ person(s))
Project

Facility / equipment CONTEXTUAL
Quality

Availability (licence, persistence)
Provenance

Citations

Related publications (white or grey)
Related software

Schema

Medium / format

SPECIFIC
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