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B Life cycle: a biological concept
#CSIC

“In biology, a life cycle is a series of changes in form that an organism

undergoes, returning to the starting state”
ﬁ : % A ol
Malas 'ﬂ ;::' ....... J I:El:a._l;'& j@_m

From https://en.wikipedia.org/wiki/Biological_life_cycle
Author: Mariana Ruiz Villarreal LadyofHats

Public domain ‘ : S l‘ :
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I | ife cycle: Software
#CSIC

Prototyping

Waterfall §
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Requirements |- )

I Design | —]
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Verification  —

Maintenance
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N A concept extended to products and data
#CSIC

From Merriam Webster:
« "q series of stages through which something (such as
individual, culture, or manufactured product) passes during
his lifetime.”

From Cambridge dictionary:
* "the length of fime that something lasts or can be used.”

This applies to digital entities or data

» Evolution of the data description

 Need o change format as technology evolves
« Obsolescence of data CSIC
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- Investigacion: éCiclo?
#CSIC

Flementos en Investigacion

Problemas, retos, soluciones, teorias...
Resultados: Informes, papers, libros
Informacion: datos, andlisis.

Soporte: Software, recursos, etc.

Algunos elementos reutilizables:
 Papers, libros: punto de partida de
nuevas investigaciones.
« Software: reutilizacion para el andlisis.
 Datos: derivados, nuevos Usos. CSIC
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- Supporting curation with Data Life Cycle
#CSIC

e Concept of digital curation (Pennock, 2007)

* Maintaining the authenticity and integrity of @
trusted body of digital information for current
and future use

« Adding value to the body of digital information

* A lifecycle approach ensures to identifty and plan the
necessary data management stages (Higgins, 2008)
* Provide a structure for considering the many

operations that will need 1o be performed on a data
record throughout its life (Ball, 2012)

Pennock M. 2007 Digital curation: a life cycle approach to managing and preserving usable digital information.Library
and Archives Journal, Issue 1

Higgins 5. 2008 The DCC Curation Lifecycle Model, the International Journal of Digital Curation, Issue 1, Volume 3
Ball A. 2012 Review of Data Management Lifecycle Models. University of Bath (unpublished)




Il DL.C: Approaches
#CSIC

Data One DLC
- UK Data Archive

- Data Curation Centre

* INDIGO-DataCloud Project

COMSERD SUFEROR DE INVESTIGACEINES CIENTICAS



#CSIC

The Data One DLC

T

[ Analyze J TCDIIect J
/ \
Llntegratej L Assure J
\ /
[ Discover J { Describe ]
b 9% O

[ Preserve J

hitps://www.dataone.org/data-life-cycle
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UK Data Archive DLC
#CSIC

CREATING
DATA

RE-USING PROCESSING
DATA DATA

GIVING
ACCESS TO
DATA

ANALYSING
DATA

PRESERVING
DATA

ata Archive: http://www.data-archive.ac.uk/create-manage/life-cycle > c S l C
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Digital Curation Center DLC
#USIC

CSIC

http://www.dcc.ac.uk/sites/default/files/documents/publications/DCCLifecycle.paf = rmrenmmmmmemmmsmammes




- FULL LIFE CYCLE ACTIONS
#CSIC

Data, any information in binary digital form, is at the centre of the
Curation Lifecycle.

Data
(Digital Objects
or

Databases)

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



- FULL LIFE CYCLE ACTIONS
#CSIC

Data, any information in binary digital form, is at the centre of the
Curation Lifecycle.

Digital Objects Databases
Simple digital objects : Structured collections of
discrete digital items such as g records or data stored in a

text files, image files or sound [ computer system.

or

files, along with their related s
identifiers and metadataq)

Complex digital objects :

Discrete digital objects made
by combining a number of
other digital objects, such as

websites or datasets. CSIC




N FULL LIFE CYCLE ACTIONS

# CS I C Description and Representation Information

Assign administrative, descriptive, technical, structural and preservat
metadata, using appropriate standards, to ensure adequate descript

and control over the long-term. Collect and assign representa:

and the associated metadata.

ﬁﬁ_ﬁc Hlpn’ﬂ,‘;

Data
(Digital Objects

or

ion
ion

on
InNformation required to understand and render both the digital material

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



N FULL LIFE CYCLE ACTIONS
#CSIC

Plan for preservation throughout the curation lifecycle of digital
material. This would include plans for management and administration
of all curation lifecycle actions.

Preservation Planning

(Digital Objects
or

tabaaes]
non WS g
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- FULL LIFE CYCLE ACTIONS
#CSIC

Maintain a watch on appropriate community activities, and participate in
the development of shared standards, tools and suitable software.

Community Watch and Participation

(Digital Objects
or

tabas

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



I FULL LIFE CYCLE ACTIONS
# CSIC Curate and Preserve

Be aware of, and undertake management and administrative actions
planned to promote curation ‘?;E]Qr E|:)reser*«.ffc:l’ri'::::n throughout the curation
lifecycle.




SEQUENTIAL ACTIONS
| # C S I C CONCEPTUALISE

(Digital Objects
ar

tahases}

o
RESERVATION ACTION

CSIC

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS




SEQUENTIAL ACTIONS
Conceptualise
H#CSIC

Conceive and plan the
creation of data, including
capture method and storage
options.

(Digital Objects
or
Databases)

B
RESERVATION ACTION

CSIC

CONSEID Spn




HOCI

| Create or Receive

CONCEPTUALISE

Create data including administrative,
descriptive, structural and technical
metadata. Preservation metadata
may also be added at the time of
creation.

Receive data, in accordance with
documented collecting policies, from
data creators, other archives,
repositories or data centres, and if
required assign appropriate |
metadata.

(Digital Objects
or

tahases}

B
RESERVATION ACTION

CSli
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SEQUENTIAL ACTIONS

CONCEPTUALISE

(Digital Objects
ar

tahases}

Appraise and Select.

Evaluate data and select for long-
term curation and preservation. &
Adhere to documented guidance, |
policies or legal requirements.

o
RESERVATION ACTION

CSli

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



SEQUENTIAL ACTIONS

CONCEPTUALISE

Ingest

Transfer data to an archive, repository,
data centre or other custodian. Adhere
to documented guidance, policies or

legal requirements.

(Digital Objects
ar

tahases}

o
RESERVATION ACTION

CSIC

tp://www.dcc.ac.uk/sites/default/files/documents/publications/DCCLifecycle.pdf



N SEQUENTIAL ACTIONS
wrerr

| Preservation Action

Undertake actions to ensure long-term
preservation and retention of the ;
authoritative nature of data. Preservation
acftions should ensure that data remains
authentic, reliable and usable while
maintaining its integrity. Actions include
data cleaning, validation, assigning
preservation metadata, assigning
representation information and ensuring
acceptable data structures or file
formarts.

(Digital Objects
ar

tahases}

o
RESERVATION ACTION

CSli
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SEQUENTIAL ACTIONS

CONCEPTUALISE

(Digital Objects
ar

tahases}

Store

Store the data in a secure
manner adhering to relevant
“RESERVATION ACTION standards.

CSli

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS




SEQUENTIAL ACTIONS

CONCEPTUALISE

users and reusers, on a day-to-day basis. This may

-, &GS be in the form of publicly available published

p_ PRES informatfion. Robust access controls and
authentication procedures may be applicable.

CSli

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS
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N SEQUENTIAL ACTIONS
#CSIC

Transform

Create new data from the
original, for example:
by migration info a different

format, or by creating a |2 (Digital Objects

y ' or
subset, by selection or | tahases}
query, to create newly

derived results, perhaps for
publication

o
RESERVATION ACTION

CSli

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS




OCCASIONAL ACTIONS
: Dispose

Dispose of data, which has not been
selected for long-term curation and
preservation in accordance  with
documented policies, guidance or legal
requirements.

Typically data may be ftransferred to
another archive, repository, data centre
or other custodian. In some Instances
data is destroyed. The data's nature may,
for legal reasons, necessitate secure
destruction.

Y-
‘ RESERVATION ACTION

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



i OCCASIONAL ACTIONS
#CSIC

Reappraise

DISPOSE

Return data which fails validation
procedures for further appraisal
and re-selection.

y-)
RESERVATION ACTION

CSli

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



OCCASIONAL ACTIONS

DISPOSE

be done to accord with the storage |
environment or to ensure the data’'s immunity |
from hardware or software obsolescence.

"

y-)
RESERVATION ACTION

. 2008 The DCC Curation Lifecycle Model, | C s l C

national Journal of Digital Curation, Issue http://www.dcc.ac.uk/sites/default/files/documents/publications/DECLifecyele pdf
g3



I NDIGO Data Life Cycle (“65”) — Open Science
#CSIC ey

annin




Il |NDIGO Data Life Cycle (“65”)
HCSIC — ——

e e Collect S
Stage 1: Plan: prepare a Data =& | _F ¥

Management Plan, including
how data will be gathered,
metadata definition,
preservation plan, etc.

Publish

DMP

Dataset

Stage 2: Collect: including both Metadata INDISO - DotaCloud
as /[ Paas [ 5aas

creation and acquisition, it is

the process of getting data, in ONZ)ATA

different ways. A storage
service is needed as well.




Il N\ DIGO Data Life Cycle (“65”)
HCSIC

Stage 3: Curate: also known as
“Transform”: using the raw
data collected in the previous
stage, manual or automatic | | | Publish
actions are performed over the
data, which is converted and
also filtered.

Collect I Analyse I

Dataset

Stage 4: Analyse: an optional
step also called “Process”, that
implies performing different
actions to give the data an

added value and get new C§ lc

d e r ivEd d ata ! CCCPRELICH T HICHH [ ER CIENTIFICAS

Metadata INDIGD - DataClowd
r . as / Paas f 5aas

i

N=JATA

Preserve




Il \\NDIGO Data Life Cycle (“65”)
#CSIC

Stage 5: Ingest (& Publish):
including other steps like
“Access”, “Use” or “Re-use”, in

this stage, data is normally - (T
i S i )
associated to metadata, gets a

persistent identifier (a DOI) and
is published in an accessible
repository or catalogue, under T —
a format that makes it useful e

for further re-use. - sl v Ptk e
Stage 6: Preserve: "store" both

data and analysis for long-term.
Licenses and methods need to

be taken into account. C %JC

SR DURERIDM D [ VER TR pES TN

Collect Analyse

DMP

ON=)JATA




Ordena segun su importancia

25%

14%

14%

12%

Analxse e

o |Plan

., |Collect
|

Publish/Ingest

Curate
[

Preserve
-
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Bl  Data Management Plan
#CSIC

A DMP is a document (or similar) to define:

How the data will be created.

How it will be documented.

Who will be able to access it (and how).

Where (and how) will be stored.

Who will back it up.

Whether (and how) it will be shared & preserved.
DMPs are often submitted as part of grant applications, but they are useful
whenever scientists are creating data.

G8, 2003, regarding funded projects:
“Open scientific research data should be easily discoverable, accessible, assessable,

intelligible, usable, and wherever possible interoperable to specific q!@ g
standards’. l C




#CSI

Why DMPs?
C

Facilitate data reusing. DMPs contain a coherent set of sections describing how data life cycle
is handled. Therefore, data can be tracked along its life, including mechanisms to ensure the
provenance traceability.

Ensure Reproducibility. DMPs describe all the elements related to the data gathering, curation,
and analysis, so the results of the research can be reproduced in the future.

Control costs. DMPs provide the funders a way to estimate and limit the costs associated with
data collection. Data Management Plans must include a clear description of the purpose of the
data gathering, including what is needed for the research project and the expected results or
findings.

Think before act. The preparation of a DMP is the phase where all the elements that may
influence the data life cycle can be integrated from a global perspective. This way, the resources
can be optimized and no-sense or duplicated actions avoided.

Capture requirements along all the data life cycle phases. Although DMPs are sometimes
considered as a static document, ideally it can be progressively updated taking into account the
evolution along the data life cycle. DMPs should not be “closed” before the project starts, as
unexpected issues will appear, nor “started” by the end of the project, when data may even have

disappeared. ‘ : S l‘ :



Bl DMPs Approach
#CSIC

* As open as possible, as closed as necessary.

* DMP is a living document. Should be changed during the
project.
* Different implementations available:
DMPonline
DMPtool
DMPRoadmap

* New developments towards machine-actionability.

* Oriented to create “FAIR” Data. CSIC



Il Concepts (To be clear...)

_ # CS I -:l\/letadata: Data about data. Describes the context, the content and the
structure of a dataset.

 Machine-actionable or Machine-readable: features that allows a
software to automatize any action.

* FAIR: See next slide.

« DOI (Digital Object Identifier): implementation of a persistent identifier
that can be assign to any digital object.

* Ontology: a formal naming and definition of the types, properties, and
interrelationships of the entities that really exist in a particular domain.

* See European Commission H2020 DMP Guidelines:

http://ec.europa.eu/researcl 1} )al ‘[iL‘i;L}'LlllLS_;’th'il..iifl"L?fn/hZ[}E‘L_}./f* ints manual

/hi/oa pilot/h2020-hi-oa-data-mgt en.pdf CS]C




R What is FAIR Data?
#CSIC

FAIR Data aims to support existing communities in their attempts to enable
valuable scientific data and knowledge to be published and utilized in a
‘FAIR’ manner.

Findable - (meta)data is uniquely and persistently identifiable. Should
have basic machine readable descriptive metadata.

Accessible - data is reachable and accessible by humans and machines
using standard formats and protocols.

Interoperable - (meta)data is machine readable and annotated with
resolvable vocabularies/ontologies.

Reusable - (meta)data is sufficiently well-described to allow
(semi)automated integration with other compatible data sources.

Reproducible - Elements related to data are identified and relatlunshu&
are well known (software, methods, related dataset, etc.). S lc




Habias escuchado antes el término "FAIR data"?
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I DMPs in funding programs
#CSIC

NSF (National Science Foundation, US)

“Investigators are expected to share with other researchers, at no more than
incremental cost and within a reasonable time, the primary data, samples,
physical collections and other supporting materials created or gathered in the
course of work under NSF grants”

EC H2020: The European Commission DMP approach is oriented to make
the data generated by a funded project “FAIR" and to ensure that the new
data will be available, under certain conditions, for other researchers or
even citizens aiming to use it if the security or ethical aspects allow doing
so. Templates provided include in many cases the description of the
software used during the data life cycle, aiming to ensure also data C S lc

reproducibility.




- Components of a General DMP
#CSIC

1. Information about data & data format
Metadata content and format

Policies for access, sharing and re-use
Long-term storage and data management
Budget

-l

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



I 2020 DMP
#CSIC

1. DATA SUMMARY

What is the purpose of the data collection/generation and its relation to the objective
of the project?

What types and formats of data will the project generate/collect?

Will you re-use any existing data and how?

What is the origin of the data?

What is the expected size of the data?
To whom might it be useful ('data utility')?

L 1
g Lt

SEAD SURERION DE INVESTEGAL ':.-"ll-l-i'_'.ﬂ-hll-__-"l -'.1_-"1 “*i
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I 2020 DMP
#CSIC

2. FAIR DATA

Making data findable, including provisions for metadata

Are the data produced and/or used in the project discoverable with metadata,
identifiable and locatable by means of a standard identification mechanism (e.g.
persistent and unique identifiers such as Digital Object Identifiers)?

What naming conventions do you follow?

Will search keywords be provided that optimize possibilities for re-use?

Do you provide clear version numbers?

What metadata will be created? In case metadata standards do not exist in your
discipline, please outline what type of metadata will be created and how.

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS




B 2020 DMIP
# C S I CFAIR DATA

Making data openly accessible

*  Which data produced and/or used in the project will be made openly available as the default? If certain
datasets cannot be shared (or need to be shared under restrictions), explain why, clearly separating
legal and contractual reasons from voluntary restrictions.

* Note that in multi-beneficiary projects it is also possible for specific beneficiaries to keep their data
closed if relevant provisions are made in the consortium agreement and are in line with the reasons for
opting out.

«  How will the data be made accessible (e.g. by deposition in a repository)?
«  What methods or software tools are needed to access the data?

» Is documentation about the software needed to access the data included?
» s it possible to include the relevant software (e.g. in open source code)?

«  Where will the data and associated metadata, documentation and code be deposited? Preference should
be given to certified repositories which support open access where possible.

« Have you explored appropriate arrangements with the identified repository?
« If there are restrictions on use, how will access be provided?
+ Is there a need for a data access committee?

* Are there well described conditions for access (i.e. a machine readable license)? C s l C

CONSEID Su n,-»-_lt,l

«  How will the identity of the person accessing the data be ascertained? L




I 2020 DMP
#CSIC

2. FAIR DATA
Making data interoperable
Are the data produced in the project interoperable, that is allowing data exchange
and re-use between researchers, institutions, organisations, countries, etc. (i.e.
adhering to standards for formats, as much as possible compliant with available
(open) software applications, and in particular facilitating re-combinations with
different datasets from different origins)?
What data and metadata vocabularies, standards or methodologies will you follow to
make your data interoperable?
Will you be using standard vocabularies for all data types present in your data set, to
allow inter-disciplinary interoperability?
[n case it is unavoidable that you use uncommon or generate project specific
ontologies or vocabularies, will you provide mappings to more commo éused

ontologies? Slc




I 2020 DMP
#CSIC

2. FAIR DATA

Increase data re-use (through clarifying licences)

How will the data be licensed to permit the widest re-use possible?

When will the data be made available for re-use? If an embargo is sought to give
time to publish or seek patents, specify why and how long this will apply, bearing
in mind that research data should be made available as soon as possible.

Are the data produced and/or used in the project useable by third parties, in
particular after the end of the project? If the re-use of some data is restricted,
explain why.

How long is it intended that the data remains re-usable?

Are data quality assurance processes described?

Further to the FAIR principles, DMPs should also address:

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS




I 2020 DMP
#CSIC

3. ALLOCATION OF RESOURCES
What are the costs for making data FAIR in your project?

How will these be covered? Note that costs related to open access to research data are eligible as
part of the Horizon 2020 grant (if compliant with the Grant Agreement conditions).

Who will be responsible for data management in your project?

Are the resources for long term preservation discussed (costs and potential value, who decides and
how what data will be kept and for how long)?

4. DATA SECURITY

What provisions are in place for data security (including data recovery as well as secure storage and
transfer of sensitive data)?

[s the data safely stored in certified repositories for long term preservation and curation?
5. ETHICAL ASPECTS

Are there any ethical or legal issues that can have an impact on data sharing? These can also be
discussed in the context of the ethics review. If relevant, include references to ethics deliverables
and ethics chapter in the Description of the Action (DoA).

[s informed consent for data sharing and long term preservation included in questionnaires dealing

with personal data?




I 2020 DMP
#CSIC

6. OTHER ISSUES

Do you make use of other national/funder/sectorial/departmental procedures
for data management? If yes, which ones?

7. FURTHER SUPPORT IN DEVELOPING YOUR DMP

The Research Data Alliance provides a Metadata Standards Directory that can be
searched for discipline-specific standards and associated tools.

The EUDAT B2ZSHARE tool includes a built-in license wizard that facilitates the
selection of an adequate license for research data.

Useful listings of repositories include:
Registry of Research Data Repositories

Some repositories like Zenodo, an OpenAIRE and CERN collaboration), allow
researchers to deposit both publications and data, while providing tools to link
them.

Other useful tools include DMP online and platforms for making individual
scientific observations available such as ScienceMatters. C s lc




I Regarding Machine-actionability
#CSIC
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@}) Automated Data Management
- Workflow

RDM
INFRASTRUCTURE

' -{ START DMP ] -
T {1 . S SPECIFY SIZE
\ AND TYPE

RDM '

MAMNAGEMENT

INFRASTRUCTURE
( GET COST ] < '
l INFRASTRUCTURE
[G ET STORAG EJ & S

il

| GET LICENSE | <

1

[ REVIEW ]

1L - -
[ susmiT | 3 * I

FUNDER

RESEARCH SUPPORT




@D 10 principles for maDMPs

ATA ALLIANCE

1 Integrate DMPs with the workflows of all
stakeholders in the research data ecosystem

2 Allow automated systems to act on behalf of
stakeholders

3 Make policies (also) for machines, not just for
people

4 Describe—for both machines and humans—the

components of the data management ecosystem
-

Miksa, Tomasz, Simms, Stephanie, Mietchen, Daniel, & Jones, Sarah. (2018)).
Ten simple rules for machine-actionable data management pians (preprint).
http://doi.org/10.5281/zenodo.1434938

5 Use PIDs and controlled vocabularies

06/11/2018 www.rd-alliance.org - @resdatall (cc) (D O
OC BY-5A 4.0




@D > 10 principles for maDMPs

DATE NLLIANCE

6 Follow a common data model for maDMPs

Make DMPs available for human and machine
consumption

Support data management evaluation and
monitoring

Make DMPs updatable, living, versioned
documents

Make DMPs publicly available

Miksa, Tomasz, Simms, Stephanie, Mietchen, Daniel, & Jones, Sarah. (2018)).
Ten simple rules for machine-actionable data management pians (preprint).
http://doi.org/10.5281/zenodo.1434938

06/11/2018 www.rd-alliance.org - @resdatall (<) (D) O
CC BY-SA 4.0




Experiencias con DMPs



Il |NDIGO Data Life Cycle (“65”)
HCSIC — ——

e e Collect S
Stage 1: Plan: prepare a Data =& | _F ¥

Management Plan, including
how data will be gathered,
metadata definition,
preservation plan, etc.

Publish

DMP

Dataset

Stage 2: Collect: including both Metadata INDISO - DotaCloud
as /[ Paas [ 5aas

creation and acquisition, it is

the process of getting data, in ONZ)ATA

different ways. A storage
service is needed as well.




i 9
HCSIC What is Metadata:

» “Metadata is structured information that describes, explains, locates, or
otherwise makes it easier to retrieve, use, or manage an information resource.
Metadata is often called data about data or information about information.”

-- National Information Standards Organization
http: //www.niso.org/publications/press/UnderstandingMetadata.pdf

» Metadata provides information enabling to make sense of data (e.g.
documents, images, datasets), concepts (e.g. classification schemes) and real-
world entities (e.g. people, organizations, places, paintings, products).

* “Data about Data”
* "A love note to the future”
» Makes your data Findable, Accessible, Interoperable and Re-usable

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS




Bl |\etadata in our files
HCSIC
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HCSIC Metadata Types

Descriptive metadata defines and
identify digital objects, and
provide the set of elements that

Content
Is the D ]

- ' Ry deful makes data findable. Those

I elements may include unique or
o &g | rimnse |
0110
0001 c
01101

n;:*“ Is the Dataset persistent identifiers and other
bibliographic attributes like title,
LN s e author, creator, keywords,

- - e description, etc. Dublin Core is the
standard and referent that is
oriented to support this type of
metadata. Exploiting this class,
users or automatic algorithms can
determine if the digital object is
potentially useful.




HCSIC Metadata Types

Administrative metadata
provides information about how

- ERan" Hi e Distinat the dataset has been created
Iﬁ Context i and also the details about the
quality control and assurance. It
311? - E——— “accessibie? also includes the license type,
3?10:; 10 embargo period, access rights
- mmlismm) | 'sthe Dataser details and any other
information related to how
accessible the data is. The use of
this metadata category should
help to decide if the dataset or

digital object is or not accessible
by a potential user.




Structural metadata provides
information about the physical structure
of the dataset or digital objects, such as

Content R its format or encoding and other logical
useful? details like the names of the variables,
their units and the relationship with
ki Is the Dataset other objects or elements.

Right Access

Complex metadata standard like the
Ecological Metadata Language, integrate
% BT different metadata elements at a
structural level. This type of metadata
enables interoperability, since the
integration of different described
objects can be done automatically. It
also provides enough information to
decide if data can be exploited or if it is
reusable.




Ecological Metadata Language

#CSIC
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Il N\ DIGO Data Life Cycle (“65”)
HCSIC

Stage 3: Curate: also known as
“Transform”: using the raw
data collected in the previous
stage, manual or automatic | | | Publish
actions are performed over the
data, which is converted and
also filtered.

Collect I Analyse I

Dataset

Stage 4: Analyse: an optional
step also called “Process”, that
implies performing different
actions to give the data an
added value and get new C C
derived data. P D e e

Metadata INDIGD - DataClowd
r . as / Paas f 5aas

i

N=JATA

Preserve




- Data Curation

#CS

[C

The general definition for the term Curate: “the item selection among a large
number of possibilities to become part of something”.

The term “Data Curation” refers specifically to the process of organizing and
integrating data from different sources, prepare them to be used in a coherent way,
making them compatible.

Other relevant term is “Data Cleaning”, referring to the process to detect corrupt or
inexact records within a table, database or value list, and if possible, correct and

complete them (missing values), or otherwise tag them as erroneous.

[t is usual in Data Science to use the term “Data Curation” to refer to both processes,
as they are usually considered as a single phase in the Data Life Cycle, transforming
the raw data gathered into data ready to be used.

Curation techniques are so quite related to the different data gathering methods as
all of them require curation processes to be applied to ensure their quélit§s | C



I Digital Curation
#CSIC

* DCC definition:

"... maintaining and adding value to a trusted body of digital
information for current and future use; specifically, we mean the
active management data over the life-cycle of scholarly and scientific
materials” (http://www.dcc.ac.uk/)

* Main themes:

Curation is seen as an ongoing process, e.g. the active management of
data over time

It is also about adding-value through things like community
annotation

Life-cycles are important, long-term stewardship not always

Not identical to digital preservation




- Why curate data?
#CSIC

* The potential for creating 'new’' knowledge from existing data:
Re-use, re-analysis, data mining
Annotation, e.g. in molecular biology astronomy

Combining datasets in innovative ways, e.g. mapping biodiversity data onto
ecological GIS

“Science 2.0”

» Itis increasingly a requirement of some research funding bodies

Some have quite mature data retention policies (not necessarily for permanent
retention)

Increasing expectation of access to data from publicly-funded research

OECD Principles and guidelines for access to research data from public funding
(2007)

FAIR principles CSIC61




Il N\ DIGO Data Life Cycle (“65”)
HCSIC

Stage 3: Curate: also known as
“Transform”: using the raw
data collected in the previous
stage, manual or automatic | | | Publish
actions are performed over the
data, which is converted and
also filtered.

Collect I Analyse I

Dataset

Stage 4: Analyse: an optional
step also called “Process”, that
implies performing different
actions to give the data an
added value and get new C C
derived data. e

Metadata INDIGD - DataClowd
r . as / Paas f 5aas

i

N=JATA

Preserve




I Analysis
#CSIC

* Big Data in different fields
* Physics: Particle physics, astrophysics...
* Geospatial data: satellites, environmental data.
* Genomics
» Social media data

* Computing resources required:
- HPC: Red Espaiiola de Supercomputacion, PRACE
- HTC: Grid, EGl.eu, IBERGRID
* Cloud: Privados, publicos (EGI FedCloud).

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



I Analysis
#CSIC

* Explore different Methods

— GIS: Essential to analyze georeferenced data.

— Data Analytics: Python, R. Jupyter/Rshiny as a user-
friendly environment.

— Modelling: weather forecasting, seismology, etc.

* WorkFlows
— Kepler, Taverna, TRUFA
— Integration method in the EOSC Framework.

* Big Data Analytics

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



Il \\NDIGO Data Life Cycle (“65”)
#CSIC

Stage 5: Ingest (& Publish):
including other steps like
“Access”, “Use” or “Re-use”, in

this stage, data is normally - (T
i S i )
associated to metadata, gets a

persistent identifier (a DOI) and
is published in an accessible
repository or catalogue, under T —
a format that makes it useful e

for further re-use. - sl v Ptk e
Stage 6: Preserve: "store" both

data and analysis for long-term.
Licenses and methods need to

be taken into account. C §5lc

ORI DU RN D [ VER TGS RONES CIENTIR

Collect Analyse

DMP

ON=)JATA




* Not only papers: datasets, images, media...
* Links between papers and data

* Select proper repository: DIGITAL.CSIC, community
repository.

* Metadata: Key! Dublin core at least.
' PlDs

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



Bl pDs- Why?
#CSIC

* Managing increasing numbers of digital objects
* Sharing data from different sources amongst researchers

» Data needs to be (globally) identifiable and addressable 2>
reuse of data

* Citation
* Linking data from different sources
* Linking data with publications.

COMSERD SUFEROR DE NVESTIGACKINES CIENTICAS



Bl PIDs Systems (Technical Solutions)
#CSIC

The Uniform Resource Name (URN)

[t was specified in 1997 and it is a solution that does require that the resource
being referred is available, but it is not extended to resolve, and other

actionable features are missing.

The Archival Resource Key (ARK]}

* Itis one of the most extended solutions for PIDs. It was released by the US
National Library of Medicine and its URL-based structure includes
information within the identifier like the name of the hosting authority, the

name or resource ID and the qualifier.

* ARK s used to get three elements: the digital object itself, the metadata and
the statement indicating the current provider.




Bl Digital Object Identifier (DOI)
#CSIC

[t was released in 1998, is currently one of the most extended and used
solutions in the academic environment.

The DOI is an indirect identifier for electronic documents based on Handle
resolvers, that are a mechanism for permanent identification of digital content,
which first tries to resolve the resource address and if it is not available, it
returns the information or metadata attached to the identifier.

Many journals and editorials use currently the DOI as a bibliographic
identifier, complementing other standards like ISBN. Currently, about 133
million DOIs have been assigned by commercial and non-commercial providers
that participate in the International DOI Foundation.

The DOI format is composed of two sections: a numeric identifier that includes
a prefix identifying the term as a DOI (10.) and a suffix identifying the
publisher. The document is then identified with a separate code. C s lc

.:"-f‘-’: )
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Il \\NDIGO Data Life Cycle (“65”)
#CSIC

Stage 5: Ingest (& Publish):
including other steps like
“Access”, “Use” or “Re-use”, in

this stage, data is normally - (T
i S i )
associated to metadata, gets a

persistent identifier (a DOI) and
is published in an accessible
repository or catalogue, under T —
a format that makes it useful e

for further re-use. - sl v Ptk e
Stage 6: Preserve: "store" both

data and analysis for long-term.
Licenses and methods need to

be taken into account. C SJC
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- Preservation
#(CSIC

* Oriented to long-term use of data.

 [nvolves infrastructures, software, hardware, formats...
Dealing with obsolescence.

* Must ensure the reproducibility.
- Virtual Machines (images, dockers) + software + data

* Use of Persistent identifiers:
* PIDs, DOIs

- Backup, geographically distributed, hardware formats,
well-documented, format migration if needed...

§ L CONSER SUPERION DE INVEETIEGACEINES CENTIFICAS
j 1




Eiemplos/Proyectos con ciclo de vida claro



Example: CdP Project

CSIC
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D Example: CdP Project
#CSIC
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I Example: CdP Project
#C

'al Vo
+ * Datos necesarios:

* Temperatura de la columna del agua — Ristra-de-senseres—Jaula (sube y baja)

Irradiancia (visible) en la columna de agua — Ristra-de-senseres—Jaula

Turbidez - Ristra-de-sensoeres- Jaula

Carbono (organico total)/biodegradable?. Medido en laboratorio.

Nitrogeno (amonacial? Nitratos). Jaula

Fosforo. Medido en laboratorio.

Potential RedOx. Medida indirecta de los compuestos oxidantes del agua.

Presion.

Corrientes. Problematico.

Mapa de viento sobre la superficie del embalse. Problematico — Solucion:
Interpolacion? Modelos de viento?

Humedad del aire

pH

Oxigeno Disuelto

Concentracion de algas: clorofila, cianos. Sensores, jaula.

» Distribucion Espacial/Temporal



I Example: CdP Project

Buscar fuentes de datos historicas:
* algas? Probablemente no.
* Problemas en el agua de Soria? Diario de Soria? Portal de transparencia ayuntamiento
de Soria?
* Datos de depuradora: Empresa privada?
Calibracion de sensores, tener en cuenta la degradacion.
Despliegue: Sensores, muestras, etc. Sensores: precision, error, fiabilidad, etc.
Sistema de adquisicion: reloj (toma de medidas), decidir la frecuencia de las medidas de cada
variable, memoria, duracion del ciclo de vida.
Sistema de comunicaciones
Definir el modelo de datos. Modelo logico, fisico.
Servidor de bases de datos, Disco.
Descripcion de los datos:
* Contexto: propiedad de los datos, proyecto, instituciones...
* Administrativos: licencia, copyright, Tipo de sensor (marca, modelo, limitaciones,
garantia, fecha del sensor), modelo de informacion,
* Estructurales: Variables, Unidades, Datos técnicos del sensor (Precision), Rangos, i
Condiciones de medida, Localizacion, tipo de fichero/objeto digital. o




I Example: CdP Project

# (T

* Preprocesado:

* Conversion de unidades, definir decimales.

- Homogenizacion de formatos

 Seleccion, filtrado.

 Assure/Curacion: limpieza de datos erréneos, picos extremos.
* Procesar los datos:

* Buscar correlaciones entre datos de variables y aumento de algas.

- Meter datos en un sistema deep learning para intentar predecir.

* Procesar un modelo.

* Construir un modelo sobre cada variable.

* Analizar datos procesados: Salida de los modelos, validacion de modelos, etc.
* Preservacion

* Decidir como de criticos son tus datos.

 Réplica de la Base de Datos (en cloud externo)

* Archivo de datos en cintas




Image Choice

0 0 0

Option 1 Option 2 Option 3
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Ciclo de Vida de la
Investigacion

Fernando Aguilar
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