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» DigitArqg, CRAV (2003..[2008-2012])

e RODA (2006..[2008-...])

e RCAAP (2008-...)

e PPA (2009)

 Open source: RODA, KOHA, DSpace, Moodle, etc.

e Scientific research
» SCAPE: large scale digital preservation

* 4C: digital preservation costs prediction

» e-arK: european reference model development
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Agenda (sort of...)
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Integrity protection \
safeguard programmed ’
l

preservation |
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What is a Digital Object"
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Any information object that can be represented by a
binary digit sequence



Let’s take a look at some examples...
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Can Quantum-Mechanical Description of Physical Reality Be Considered Complete?

A. EinsteIN, B. PopoLsky AND N. RoseEN, Institute for Advanced Study, Princeton, New Jersey
(Received March 25, 1935)

J +

In a complete theory there is an element corresponding
to each element of reality. A sufficient condition for the
reality of a physical quantity is the possibility of predicting
it with certainty, without disturbing the system. In
quantum mechanics in the case of two physical quantities
described by non-commuting operators, the knowledge of
one precludes the knowledge of the other. Then either (1)
the description of reality given by the wave function in

1.

NY serious consideration of a physical

theory must take into account the dis-
tinction between the objective reality, which is
independent of any theory, and the physical
concepts with which the theory operates. These
concepts are intended to correspond with the
objective reality, and by means of these concepts
we picture this reality to ourselves.

In attempting to judge the success of a
physical theory, we may ask ourselves two ques-
tions: (1) “Is the theory correct?”’ and (2) “Is
the description given by the theory complete ?”’
It is only in the case in which positive answers
may be given to both of these questions, that the
concepts of the theory may be said to be satis-
factory. The correctness of the theory is judged
by the degree of agreement between the con-
clusions of the theory and human experience.

quantum mechanics is not complete or (2) these two
quantities cannot have simultaneous reality. Consideration
of the problem of making predictions concerning a system
on the basis of measurements made on another system that
had previously interacted with it leads to the result that if
(1) is false then (2) is also false. One is thus led to conclude
that the description of reality as given by a wave function
is not complete.

Whatever the meaning assigned to the term
complete, the following requirement for a com-
plete theory seems to be a necessary one: every
element of the physical reality must have a counter-
part in the physical theory. We shall call this the
condition of completeness. The second question
is thus easily answered, as soon as we are able to
decide what are the elements of the physical
reality.

The elements of the physical reality cannot
be determined by a prieri philosophical con-
siderations, but must be found by an appeal to
results of experiments and measurements. A
comprehensive definition of reality is, however,
unnecessary for our purpose. We shall be satisfied
with the following criterion, which we regard as
reasonable. If, without in any way disturbing a
system, we can predict with certainty (i.e., with
probability equal to unity) the value of a physical

i
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- — 3 1 14 NULL 20131212 11:50:46.000 20131212 11:13:16953  (x0000000001C52C14 0 P
5 1§ ReportServerTempDB 10 3593 14 NULL 20100906 14:51:53.000 20100906 14:35:54.843  (x0000000000E4298E 0 1
£ Security 11 3594 6 NULL 20111021 18:07:25.293  2011-10:21 18:07:25.293  (x0000000001068CEF 0 5
@ (@ Server Objects 12 35% 6 NULL 20111021 18:07:25293  2011-10:21 18:07:25.293  Ox000000000106784F 0 1
| [ Replication 13 359 6 NULL 2011-10-21 18:07:25.293  2011-10-21 18:07:25293  (x0000000001067850 0 1
3 (23 AlwaysOn High Availability 14 3597 14 14 20080910 15:21:08.000 20080910 15:21:08.000  (<0000000000E4298F 0 5
| (3 Management 15 3597 14 NULL 20130604 120253.000 20130604 11:49:14.187  O00000000019147A6 0 5
@ [ Integration Services Catalogs 16 3538 6 NULL 20111021 18:07:25.293  2011-10-21 18:07:25293  (0000000001067851 0 1
3 b SQU Server Agent (D Query executed successfully.
Output
Show output from: | IR RS %2
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Why has the world surrendered to digital ?
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Easy to share, to transmit, to disseminate/distribute
specially using Internet

Easy to create and to edit
using authoring or editing software

Requires small amount of physical storage space
when compared to analogical artifacts

It can be duplicated without quality loss
a digital duplicate is exactly equal to its original

Avoids original object manipulation
within a scanning context it promotes the preservation of the tangible object
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It needs a technological context in order to be consumed
Susceptible to the fast technology obsolescence

Information can become prisoner of its own supporters
and / or formats



What changes in a digital context?
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Anatomy of a digital object
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Conceptual Object

Logical Object

Physical Object

Conceptual Level

What we deal with in the real world, i.e., what we recognize as a
tangible unit of information,
e.g. journal, book, map, photo

Logical Level
Information codification.
Software generates a specific format for the artifact

Physical Level

Physical signs engraved upon some physical support
e.g. hard drive, CD, Pen-drive

52 MEEPSOLUTIONS
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... If any of these levels becomes obsolete we lose
access to the conceptual object ...

[MEEPSOLUTIONS




...In less then 5 years, at least one of these levels will be
replaced due to technological obsolescence...

[MEEPSOLUTIONS




Technological obsolescence. category

where a product falls when it ceases to be useful, even if it is
in perfect working order, due to the emergence of a more
technologically advanced product.

........................




Software obsolescence

Object interpretation context

Hardware obsolescence

Computing systems that support software

Support or format obsolescence

Information trapped in the support or format

MEEPSCLUTIONS
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Threat examples

Hard disk malfunction

20 % of discs crash within the first 4 years of life
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Threat examples

Hard disk malfunction

20 % of discs crash within the first 4 years of life

Computer has no diskette drive

Some laptops no longer have a CD drive
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Threat examples

Hard disk malfunction

20 % of discs crash within the first 4 years of life

Computer has no diskette drive

Some laptops no longer have a CD drive

Email service ceases to exist

In 2011, Google was on the edge to loose all email from 35.000 users
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Threat examples

Hard disk malfunction

20 % of discs crash within the first 4 years of life

Computer has no diskette drive

Some laptops no longer have a CD drive

Email service ceases to exist

In 2011, Google was on the edge to loose all email from 35.000 users

Formats become obsolete

500.000 diagrams of USS Carrier could not be read apés after CAD software
upgrade

MEEPSCLUTIONS

University of Minho SPIN-OFF




Motivation: why should we preserve
digital information?

MEEPSCLUTIONS
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Public sector

Legal imposition
(e.g. legal deposit, compulsory
incorporations)

Heritage and culture preservation
Transparency

Public activity evidence

Private sector

Legal imposition
(e.g. audits and inspections,
finances, funded projects, etc.)

Commercial reasons / profit

Protection against possible
disputes

Business continuity
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Ensure that access to information does not depend
on any specific technology

[MEEPSOLUTIONS




Ensure that the communication process Is effective
not only through space but also through time

........................




Ensure that the communication process is effective
not only through space but also through time

Time interoperability

MEEPSCLUTIONS
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ut what can we really do*
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We can identify our information assets

What type/kind of information do we need to preserve?
What are the related formats?
What is the retention period of each asset?

We can determine what preservation level we want to reach

What is our goal or SLA?
What object properties do we really need to preserve?
What restrictions should we regard?

We can implement an effective risk management
What threats can we identify?

What are the odds of those to happen?

What would be the impact if they occurred?

What kind of controls have we implemented to mitigate these risks?

........................




To Plan

Try several strategies
Select the best strategy to achieve intended goals
Define goals and milestones

To Act

Execute all operations needed to implement selected policies

To Control quality

Are the actions being executed having the expected outcomes?

To Monitor external environment

We need to identify internal and external risks so we can react in due time to threats
We also need to know/identify opportunities

To Audit

Using the services of external entities to verify our processes

MEEPSCLUTIONS
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...this set of activities is called digital preservation
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Digital Preservacao. set of activities that

alm to ensure continuous access to digital
iInformation

MEEPSCLUTIONS

University of Minho SPIN-OFF




hnology, persor
resources...
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Digital Object Lifecycle inside a digital preservation
environment
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Digital objects
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Digital objects
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Environment Monitoring
nternal and

Digital objects
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(Internal an! external)

Digital objects
! | : ' (format identification, property extraction
VVe h content
| Scentficdaa
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(Internal an! external)

Digital objects
! | : ' (format identification, property extraction
VVe h content
| Scentficdaa
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Preservation actions

(Format migration)

Digital objects

Digital Repositories

Web content

Scientific data

<=

=)

Policies

(planning constraints)

Planning

(decision on what action to
take)

4

Environment Monitoring
(Internal and external)

Characterization
(format identification, property extraction)
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Preservation actions

(Format migration)

\ 4

Quality control

(property comparison between properties
extracted from original and converted object)

Digital objects

Digital Repositories

Web content

Scientific data

<=

=)

Policies

(planning constraints)

Planning

(decision on what action to
take)

4

Environment Monitoring
(Internal and external)

Characterization
(format identification, property extraction)
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Policies

(planning constraints)

: : Planning
Preservation actions " :
o (decision on what action to
(Format migration)
take)
Quality control Environment Monitoring
(property comparison between properties (|nterna| and external)

extracted from original and converted object)

Digital objects

Digital Repositories ‘Ch‘ara.c sarizador :
(format identification, property extraction)
Web content

Scientific data
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How can we define preservation policies?
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Organizational level

General goals for the preservation of digital collections , ie organizational
goals

» The authenticity of digital objects must be preserved.

Procedural level
Approaches that the organization will take to achieve top level goals.

» We must document all processes in the life cycle of a digital object with

sufficient detail for current and future users to understand the context of the
existence of the object itself

Control level

Rules and requirements that will allow to verify if defined approaches are
being followed and goals achieved.

» All preservation events SHOULD be registered in PREMIS format

» We must capture all diplomatic elements to assess the reason for being of an
object



Digital Preservation Strategies
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Hardware museums

» Original context preservation

Advantages

» We can reproduce the object as it was originally created

Disadvantages

» Hard to maintain in the longterm (costs will increase with time)
» Access level restrictions (poor reuse rate)

» Someone has to know how to operate long gone systems



First computer to be able to store instructions electronically

) speesee €
- .u \) 0...~b _q,,.



http://en.wikipedia.org/wiki/File:SSEM_Manchester_museum_close_up.jpg

Emulation

Use of software that is able to reproduce the behavior of an hardware platform and /
or software on a different one

Advantages

» It does not need original hardware

Disavantages

» Emulator development is a complex process that depends on information from hardware/
software suppliers

v

Information reuse in not guaranteed

Knowledge on how to operate long gone technologies

v Vv

Emulator may become obsolescent
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Encapsulation

Original bit stream preservation along with documentation in order to enable future
development of viewers , migrators or emulators

Advantages

» It allows to postpone preservation actions

» Itis targeted to objects that will be accessed in a far future

Disadvantages

» Complex objects have complex specifications

» Incomplete specifications could have a disastrous effect



Format Migration

Digital material transfer from one hardware/software configuration to a more current
one

Advantages

» Dissemination of materials on current formats that consumers can easily identify and
process

» There is no need to preserve original software

» Most used strategy in all domains (home, organizational, etc.)

Disadvantages

» Possible loss of information during migration
» Continued diligence is needed (watch)

» EXxpensive in the longterm



format format

migration migration
Format A —Q> Format B ——-’

—_— e

Time
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However...
None of these strategies will work if we don'’t
refresh media support in due time
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How can we characterize our collections?
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| _ | [
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o o o

a digital object
Some of these attributes are important to keep object integrity
We call these attributes significant properties



In this context...
integrity preservation is not a synonym of
document binary sequence preservation!



It means to preserve significant properties what will
allow us to say/prove that the document is as the
original was



Format identification
To Identify the file format based on document’s internal structure
e.g. application/pdf, version 1.4, fmt/18

Property extraction

Calculating object's properties values
e.g. number of pages: 14, image width: 300px, compression: LZW

Compliance validation
File compliance check against identified format specification.
e.g. according to PDF 1.4 file is valid.



FITS - File Information Tool Set
http://fitstool.org

<?xml version="1.0" encoding="UTF-8"7>
<fits xmlns="http://hul.harvard.edu/ois/xml/ns/fits/fits output” xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-
instance" xsi:schemalLocation="http://hul.harvard.edu/ois/xml/ns/fits/fits_output
http://hul.harvard.edu/ois/xml/xsd/fits/fits _output.xsd" version="0.8" timestamp="10/15/14 11:35 AM">
<identification>
<identity format="Acrobat PDF 1.4 - Portable Document Format"” mimetype="application/pdf"” toolname="FITS"
tocolversion="0.8">
<tool toolname="fido" toolversion="v1.3.1" />
<tool toolname="Droid" toolversion="6.1.3" />
<tool toolname="Jhove" toolversion="1.5" />
<tool toolname="NLNZ Metadata Extractor" toolversion="3.4CA" />
<tool toolname="Tika" toolversion="1.3" />
<tool toolname="file utility" toolversion="5.04" />
<version toolname="Droid" toolversion="6.1.3">1.4</version>
<externalldentifier toolname="fido" toolversion="v1.3.1" type="puid">fmt/18</externalldentifier>
</identity>
</identification>
<fileinfo>
<size toolname="Jhove" toolversion="1.5" status="SINCLE RESULT">7186034</size>
<creatingApplicationName tooclname="Jhove" toolversion="1l.5">Acrobat Distiller 7.0.5 for Macintosh/Acrobat:
pictwpstops filter 1.0</creatingApplicationName>
<lastmodified toolname~"Tika" toolversion="1.3" status~"SINCLE_ RESULT">2006-11-24T711:33:582</lastmodified>
</fileinfo>
<metadata>
<document>
<title toolname="Jhove" toolversion="1.5">Introducaoc & preservacao digital - Conceitos, estratégias e
actuais consensos</title>
<author toolname="Jhove" toolversion="1l.5">Miguel Ferreira</author>
<pageCount toolname="Jhove" toolversion="1.5">88</pageCount>
<isTagged toolname="Jhove" toolversion="1.5">no</isTagged>
<hasOutline toolname="Jhove" toolversion="1.5">no</hasOutline>
<hasAnnotations toolname="Jhove" toolversion="1.5" status="SINGLE_RESULT">no</hasAnnotations>
<hasForms toolname="NLNZ Metadata Extractor” toolversion="3.4CA" status="SINGLE_ RESULT">no</hasForms>
<isProtected toolname="NLNZ Metadata Extractor" toolversion="3.4CA"
status="SINGLE_RESULT">no</isProtected>
<subject toolname="Tika" tocolversion="1.3" status="SINGLE RESULT">Preservagao Digital</subject>
</document>
</metadata>
<filestatus>
<well-formed toolname="Jhove" toolversion="1.5" status="SINGLE_ RESULT">true</well-formed>
<valid toolname="Jhove" toolversion="1.5" status="SINGLE_RESULT">true</valid>
</filestatus>
</fits>
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FITS - File Information Tool Set
http://fitstool.org

<?xml version="1.0" encoding="UTF-8"?7>

<fits xmlns="http://hul.harvard.edu/ois/xml/ns/fits/fits output” xmlns:xsi="http://www.w3.org/2001/XMLSchema-
instance" xsi:schemalocation="http://hul.harvard.edu/ois/xml/ns/fits/fits_output
http://hul.harvard.edu/ois/xml/xsd/fits/fits output.xsd” version="0.8" timestamp="10/15/14 11:35 AM">

<identification>
<identity format="Acrobat PDF 1.4 - Portable Document Format"” mimetypeqd"application/pdf” Jtoolname="FITS"
toolversion="0.8">

<tool toolname="fido" toolversion="v1.3.1" />

<tool toolname="Droid" toolversion="6.1.3" />

<tool toolname="Jhove" toolversion="1.5" />

<tool toolname="NLNZ Metadata Extractor" toolversion="3.4CA" />
<tool toolname="Tika" toolversion="1.3" />

<tool toolname="file utility" toolversion="5 pé8
<version toolname="Droid" toolversion "6.1.3vnr‘.qion>
<externalldentifier toolname="fido" toolvers mpy . 3.1 typc-"puid'extcrnal:dcntificr>
</identity>

</identification>
<fileinfo>

<size toolname="Jhove" toolversion="1.5" status="SINCLE REJ®U FeUSS
<creatingApplicationName toolname="Jhove" toolversion="l1l.5]>Acrobat Distiller 7.0.5 for MacintoshgAcrobat:
pictwpstops filter 1.0</creatingApplicationName>

<lastmodified toolname~"Tika" toolversion="1.3" status~"SINCLE RESULT">2006-11-24T11:33:582</lastmodified>
</fileinfo>
<metadata>

<document>
actuais consensos</title>
<author toolname="Jhove" toolversion="l.5]>Miguel Ferreira<fauthor>
<pageCount toolname="Jhove" toolversion="j.5">88</pageCount

<isTagged toolname="Jhove" toolversion="1% P —————
<hasOutline toolname="Jhove" toolversion="1.5">no</hasOutline>

<hasAnnotations toolname="Jhove" toolversion="1.5" status="SINGLE_RESULT">no</hasAnnotations>
<hasForms toolname="NLNZ Metadata Extractor” toolversion="3.4CGA" status="SINGLE RESULT">no</hasForms>

<isProtected tormamM=«"NLNZ Metadata Extractor" toolversion="3.4CA"
status="SINCLE_RESULT}' >no<fisProtected>

<subject toolna ka" tocolversion="1.3" status="SINGLE RESULT">Preservagao Digital</subject>

</document>

</metadata>

<filestatus>
<well-formed toolname="Jhove" toolversion="1.5" status="SINCLE_ RjpSélSds true</well-formed>
<valid toolname="Jhove" toolversion="1.5" status "SINGLE_RESUL'I’"valid>

</filestatus>

</fits>
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C3PO - Clever, Crafty Content Profiling of Objects

@00 P c3p0 - overview

€« g dionysos.ifs.tuwien.ac.at/c3po/overview

Home  Overview Samples

"\
Overview of im’

Mimetype

L\ ~
- ]
. 547
» 3243 .c .
l 4Q 539 411 8 7 7 3 2 2
o
c ‘| . o .
\ 3 .
g s

simn

||I 113

] A

Size Stats

Count : 102203 objects
Size : 8015.39 MB
Min:3B

Max : 41.79 MB
Average : 0.08 MB
SD:1.21 MB

Var: 1.48 MB

Format Version
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ow can we plan”

[MEEPSOLUTIONS




PLATO

Preservation Planning Tool

http://www.ifs.tuwien.ac.at/dp/plato



Content profile

Policies

l

Risks or
Opportunities

Planning

Environment
information

Action
alternatives

Define requirements

i

Representative
sample content

Evaluate alternatives

i

Analyse results

l

Build preservation plan

i

NN N
C) U U U

( Watch >
A

Preservation plan

><Operations>




OW Can we acCt:
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Before ingestion
Manually imposing ingestion policies
Automatically using software

After ingestion

Using specialized software or some functionality available in the information
management software

When accessing
Keeping information as it was ingested and only act when requested



() openplanets/digital-presc x |

€& - C f B8 GitHub, Inc. [US]| https://github.com/openplanets/digital-preservation-toolkit

% README.md

You can clone with HTTPS or
Subversion. ®

Digital Preservation Toolkit @ Clone in Desktop

<> Download ZIP

Installing Digital Preservation Tools was never so easy.

What does Digital Preservation Toolkit do?

The Digital Preservation Toolkit is a Debian metapackage, called digital-preservation-tools, and allows
to easily install Digital Preservation tools. It does that by referencing three other metapackages:

» Migration (digital-preservation-tools-migration)
» Characterisation (digital-preservation-tools-characterization)
» Quality Assurance (digital-preservation-tools-quality-assurance)

Using these metapackages one may install all the tools (by installing digital-preservation-tools) or a
specific set of related tools (by installing the one of the digital-preservation-tools-* packages). Each of
the metapackages (Migration, Characterisation and Quality Assurance) references tools wrapped with
SCAPE Toolwrapper, in the form of Debian packages.

Using it

Pre-requisites

Debian/Ubuntu system.

https://github.com/openplanets/digital-preservation-toolkit

[MEEP-CLUTONS
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https://github.com/openplanets/digital-preservation-toolkit

How can we control quality?
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Object A’

Object A

A properties A’ properties

\

v \

Quality control

e.g. xCorrSound, ffprobe, Matchbox, MarcAlizer, Jpylyzer

\

Similarity



http://www.scape-project.eu/tools

Media Type Tool Name

Audio xcorrSound
Documents MS QA Tools
Document Collections Matchbox
Web Pages Pagelyzer
Images Jpylyzer
Images PhotoHawk
Images Dissimilar
Images JP2Check
PDFs / EPubs DRMLint

Table 1 Overview of QA Tools


http://www.scape-project.eu/tools

Oow Can we monitor :
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o G
o G
o G
Registries
Pohoes @ Web

g @ Human
Content knowledge

Scout

v"

Risk notification

http://openplanets.github.io/scout/


http://openplanets.github.io/scout/

Why should we monitor
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Why do we need to monitor?

Format Obsolescence

New standards

Institution policy

Institution mission

Reposit

Binary corruption

Resources car-

Consumer
preferences

Economic constraints

Political and social factors

113



OW Should we manage aigita
Information?
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Digital Repository. information system able

to store, preserve, organize and disseminate digital
objects.

MEEPSCLUTIONS
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OAIS - Open Archival Information Systems

ISO 14721:2012

It defines the functional components that should be part
of an archival system aimed at digital preservation

It defines internal and external interfaces
It characterizes digital objects being manipulated

It determines the terminology to be used in a
preservation context

Skip



Who are the stakeholders?
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Producer
Responsible for material creation and deposit

OAIS

Preservation | S
Planning ! /H}:

______

. Data Management }\’

Access

‘ﬂb\[ /.®
Archival Storage ]
f

—(Consumer)

1

L Administration :
( Management )




Consumer

The one who searches and accesses information

OAIS

|

Preservation
Planning

______

Data Management

o

,
\.

Ingest

S

[ Access

\

J
N Y@
Archival Storage ]
f

1

]

Administration :

( Management )



Administrator
Takes care of system operation

______
Preservation | S
Planning ! /H>:

______

Administration

( Management )




What are the main processes?
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Ingestion
Reception, validation , transformation, description of the information submitted by producers

OAIS

Preservation | |
Planning ! ﬁ :

______

Producer>

( -
L Administration :
( Management )




Archival/Storage

It ensures information preservation at physical and logical levels
» refreshment, format migration,
» integrity check,

» backups, disaster recovery

OAIS

Preservation | :
Planning ! /ﬁ) :

______

)
Q
&)
-
©
(@)
S
\\“Iy
L| Administration l:

Management




Metadata management
Responsible for digital object metadata management

______

Preservation
Planning

Q\ | /@
Archival Storage
f

)

L Administration f

Management




Access

Search, request, transformation and delivery

Access control

OAIS

Preservation | :
Planning ! ﬁ \

______

Consumer>

)

—

[ Administration :

( Management )



Administration
It coordinates everything

______
Preservation | N
Planning ! ﬁ):

______

Data Management

Ingest ] [ Access




Preservation planning

Preservation policy definition
Environment monitoring (internal and external)

» technology

» community
» market
» etc
OAIS
Preservation ' © 6.
Planning
)

Ingest ] [ Access

% | @\ /@

Archival Storage

—-(Consumer)

1

[ Administration f
( Management )




What information packages are
exchanged?
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Submission Information Package(SIP)
Digital representation (i.e. content to be preserved)

Producer metadata

______
Preservation | N
Planning ! /ﬁ:

______

Data Management

Gt S

Ingest ] [ Access

@\ /@

Archival Storage

1

—-(Consumer)

[ Administration f
( Management )




Archival Information Package (AIP)

Digital representation
Preservation metadata

______
Preservation | N
Planning ! /ﬁ:

______

Data Management

Gt S

Inges [ Access

—{Producer}

, /@

Archival Storage

1

—-(Consumer)

[ Administration f
( Management )




Preservation
Description
Information

S

&5

Reference
Information

Provenance Context
Information Information

&

&

Figure 4-16: Preservation Description Information

Information

Fixity

Access Rights
Information




Dissemination Information Package (DIP)

Object to be delivered to consumer
Relevant metadata

______
Preservation | N
Planning ! /ﬁ:

______

Data Management

A I
@\ /@

Archival Storage

—{Producer}

1

[ Administration f
( Management )




How detailed is OAIS (ISO 14721:2012)7?
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Report

éIP, AIP [for audit] Audit report) €
Data formatting & doc. stds Generate
> AlIP |
[Updated] SIP S|P AlIP
> Receive | < > Generate Report
—> Submission \ Descriptive
\ request
SIP Info g
QA results
AlP Descriptive ¥
SIP Info
¢ Data
l Quality v Descriptive | Management
Assurance
Co-ordinate Info T
Updates le Database
\ Database updatet
reques
St update
Receipt confirmation Storage reques ordee response
) AlP confirmation
wResubmit request
Producer Archival
Storage I

Figure 4-2: Functions of the Ingest Functional Entity



n Storage request N Receive | AlP A
4 AlIP Data . >
Storage \ Provide C
€ | confirmation Data > ¢
s \
A AlIP Notice of e
t . request data
S
Storage transfer ) |
mEMt Manage | |
€ pohue; Storage Error
: Operational : Checking
P . Hierarchy Error logs |
_ statistics A
i
Potential error
r" notification
: Replace
S Disaster MZ dia |
- recovery | | Disaster
! policies A Recovery
a
commands
t AP gl Duplicate AIP
i A 4 A 4 \ 4
o media media
n

Figure 4-3: Functions of the Archival Storage Functional Entity



Management Updates Status

A Data € > I:lart\:'gne
Reports Physical | | il
Access ‘ Management <« > Configuration
» Report Report N A A
\ Control Policies P P Migration
request
. Policies package
Budget, .
Polisies . o Performanceinfo
> Establish System evolution policies Inventory reports
| Al tes
:‘ Format stds. \ a:t:::Ti:‘::s <__) _ - w Customisatiofadvice
Documentation Policies | Archival Storage | operational statistics |
g |stds. f > Preservation
e Procedures Recommendations, Proposals, Riskanalysisreports ~ Approved stds Planning ‘
AIP/SIP SIP des|gns, Migration goals ‘ A
S templates i . .
P Customljz iArlmz Archival hange requests, Procedures, Tools
t iUpdated]SlP € Information
l Update DI Dissemination request
Audit Report
( -
Lien SIP, AIP Aufilt. Feviews \ 4 Customer
€ > Submission _)‘\ por— comments
Appeal A Special )
P request Dissemination
I | Finalingestreport SIP designs, Billinginfo request
o ( Customised AIP
designs, example .
d SIPs Activate
u Final ingest repoft ’ ~ Requests
¢ Customer Service
e | Submission/schedule v . :
- agreement Negotiate | Special Special Consumer
ﬁ Submission AIP/SIP templates service fequest
Agreement < Customization advice BGuest response

Figure 4-5: Functions of the Administration Functional Entity
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RODA

Repositorio de Objetos Digitais Autenticos
(Authentic Digital Object Repository)
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Digital repository designed for Archives with the following features:
Open-source
Preservation actions and authenticity

Based on standards
ISADg, EAD, PREMIS, OAIS, METS, ...

Safe

fine-grained permissions , user authentication, LDAP

Scalable service oriented architecture (SOA)
Simple user interface

Supplier and technology independent



OAIS compliant

-
@
O
=

©
o
e

o B

Consumer

. — 7
- Management

<=




Description object
(EAD component)

Representation object
(files and bitstreams)

Preservation object
(PREMIS object entity)

Atomic data model

Preservation object
(PREMIS event entity)

. 3 Preservation object
(PREMIS linking evJent)

@ Preservation object
(PREMIS agent)

PREMIS
Representation

PREMIS METS




Supported object types

PDF (A
Text documents (PDF)
Adobe

Relational databases
(DBML/SIARD)

9 Video (MPEG-2) % Spreadsheets (CSV, PDF)

Audio (Wav) Slides (PDF)

/N

2

.V “AV

% Scanned works (Tiff unc.)

Email



we can ingest other types of objects

But they will only be preserved at logic
level
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Ingestion workflow

# Task Description

1 Upload Upload SIP to the ingest stage area by HTTP, FTP or local copy
2 Unpack Open SIP package
3 Virus Check Check all files for viruses with Clam Anti Virus

Check if metadata is well formed and integrity of all files against

4 Syntax and fixity check 4o </ ims in METS envelope

Check if user has authorization to ingest into the defined

5 Authorization check classification plan

File format identification (MIME and PRONOM),

6 File characterisation feature extraction and validation.

Ingest original into Fedora. This ingestion is not final, can be

7 Ingest undone in next steps.

Check if representation needs normalization, and enforce it as

8 Normalisation needed

Manual semantic check by an archivist, then

9 Semantic check object is marked active, indexed and published.




SIP desktop builder

Fa ”~~

RODA-in 0.0.14

RODA

W Update pian 4 Send TEST/sfl/cl/sr1/NG
oescipuon . [ENRERISSSNSIONI

O ontyTIFFs @ Only JPEGs O OnlyPNGs O OntyBMPs O OniyGIFs O OnlyICOs O Only TCAs

Select and organize Images Metadata

bee-pater-hunganrns~118
moose-mavfield-lake-1
atlantic-walrus-MM 7 4¢
toad-rver-canada-11 Q<
M elephant-seal-pups-1192 1¢

<
<
- B
4
4
o
o
o)

@ crystal-cave-1191 -xLjp
M| chicago-lights-119

<]

o Create B9 e >AVE $ > o (reate representation | o Eemowve representation

RODASIP Creator




O006 RODA - STATUS

[« t : ;') l\g/ ( X ) ';i;ﬁ' @nnps //roda.dgarg.gov.pt/roda-wui-i18n/?locale=en#ingest.list

Most Visited ~  Getting Started  Latest Headlines &

REPOSITORIO DE o,; ¥ W_clcome ifaria
Logout

NOIDJ

ABOUT RODA SERVICES - POLICY AND TECHNICAL DOCUMENTS -« R&D + CONTACTS < ABOUT THE REGISTER - HELP
CATALOG BROWSE - SEARCH - ADVANCED SEARCH - HELP

INGEST PRE-INGEST - SUBMIT - + HELP

ADMINISTRATION USERS « SCHEDULER - STATISTICS « LOG « HELP

38 packets sl o
P " Eliter

_ Submission date Comentstate % Jeodweer | [N

009-05-11 14:41:47 —Ixmm'-m processing

ST sf1_c1_srl_fox.sip 2009-05-07 12:19:36 accepted 100% Ifaria 00
TEST_LFARIA_MP48298.sip  2009-03-20 17:50: accepted 100% Ifaria 00 rejected
TEST_LFARIA_PNG2.sip 2009-03-20 15:06:1 accepted 100% Ifaria 00 =
TEST_LFARIA_PNG492.sip 2009-03-20 15:05:2¢ accepted 100% Ifana Oo Producer
TEST_LFARIA_XPM.sip 2009-03-20 11:40:2! accepted 100% Ifaria 0 _
TEST LFARIA_WAV.sip 2009-03-20 11:40:2¢ accepted 100% Ifaria 00
TEST LFARIA TXT.sip -03-20 11:40:1 accepted 100% Ifaria Q0 REPORT O
TEST LFARIA_ TIFF.sip -03-20 11:40:15 accepted % Ifaria 00 VIEW °
TEST_LFARIA_TGA.sip 009-03-20 11:40:1 accepted 100% Ifana 00
TEST_LFARIA_RTF.sip y9-03-20 :40:1 accepted 100% Ifana 00
TEST_LFARIA_PDF.sip 2009-03-20 11:40:1 accepted 100% Ifaria O 0
TEST LFARIA_OGG.sip 2009-03-20 11:40:06 accepted 100% Ifaria 00
TEST_LFARIA_ODT.sip 2009-03-20 11:40:0" accepted 100% Ifaria Q0
TEST_LFARIA_MP3.sip -03-20 11:40: accepted 100% Ifana Oo
TEST_LFARIA_JPEG.sip ¥9-03-20 11:39: accepted 100% Ifaria o0
TEST LFARIA I1CO.sip )9-03-20 11:39: accepted )% Ifana 00
TEST_LFARIA_GIF.sip 009-03-20 11:39: accepted 100% Ifaria Oo

B e A O~ - . .

ACCEPT
REJECT




21eXé) RODA - STATUS
7 W v ¥ o e <
'.'\1/ /%) g \ X ) "_i_,' & https://roda.dgarq.gov.pt/roda-wui-i18n/?locale=en#ingest. list

Most Visited ~  Getting Started  Latest Headlines

Original file name: TES
received (HTTP)
unpacked

virus-free

well formed
authorized

ingestd

normalized

>
>
>
>
>
>
>
A4

accepted

Date and time: 2009-05-11 15:10:44.000
Task: Semantic Check

Result: Success

Details: SIP aceite pelo utilizador Ifaria: SIP valid for demoSIP objects marked active [r¢
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rREPOSITORIO uojm w?lcome ifaria

NOIDJ 4

Preferences
ABOUT RODA SERVICES + POLICY AND TECHNICAL DOCUMENTS « R&D « CONTACTS +« ABOUT THE REGISTER + HELP
CATALOG BROWSE -« SEARCH - « HELP
INGEST PRE-INGEST + SUBMIT +« STATUS -« HELP
ADMINISTRATION USERS + SCHEDULER - STATISTICS -+ LOG + HELP

Select the level of description you want to search

all levels 0@ fonds 19 class 0O «J serles ) WD file

" . -
choose levels M &9 subfonds 1 &9 subclass () «J subseries v item

Select the time limits in which to search

without time restrictions

0 C ‘ [ 1 T P r 1 ro— e
- ; rv > -~ -~ P
specify Interval from 2008 | January vl 01%9% 0 2009 | January vl 0109y
Fill out the words you want to find
all the fields tests
® choose fields o )
> all words exact phrase at least one of the words without the words
] Complete reference ) Quote ] Physical characteristics and technical requirements
| Title | Administrative and biographical history | Access restntions
) Ornigination ) Custodial history ) Reproduction restritions
= Acquisition number ) Acquisition information
| Material specification | Other find aids
| Physical description M Scope and content "] Related Matenals

amm B o LT N amm B g THP s N VNS TYTYT TN RS,



REPOSITORIO DEC

ABOUT RODA SERVICES + POLICY AND TECHNICAL DOCUMENTS + R&D + CONTACTS +« ABOUT THE REGISTER + HELP
CATALOG BROWSE - SEARCH - « HELP

INGEST PRE-INGEST - SUBMIT - STATUS - HELP

ADMINISTRATION USERS + SCHEDULER - STATISTICS - LOG - HELP

4 fonds G
Descr pr.m‘IVlsuallzadon][Pmemuon]\Pennlsslons]

AACC Identification

SARQ
DGARQ Reference 50218

v
' . . g y
= Complete reference PT/DGARQ/TEST/sfl1/cl/sr1/50218

Handle http://hdl.handle.net/10384/50218
Title National Geographic Photos

Leve

Initial date

Final date

Country code

Repository code

Origination

Acquisition number

Acquisition date

Content and structure

Scope and content

de submissao validado semanticamente por fara

EDITD) SUBLEVEL MOVEQ EADED




REPOSITORIO DE €

ABOUT RODA SERVICES + POLICY AND TECHNICAL DOCUMENTS +« R&D +« CONTACTS +« ABOUT THE REGISTER + HELP
CATALOG BROWSE - SEARCH - + HELP

INGEST PRE-INGEST - SUBMIT - STATUS - HELP

ADMINISTRATION USERS + SCHEDULER - STATISTICS -« LOG -+ HELP

4 fr:n.j' m

* Q AACC
2 @ DGARQ
2@ TEST
692
2 &9 LFARIA
= &9 sfl
S cl

% srl
JPEG T1FF Photo pre-viewer
(original) (normalized)




(5M13) gray -fox-dusi-1201638-xl jpg ¥ EIMFLEVIEWES

Transferring data from roda.cgarg.gov.pt roda.dgarg.gov.pt ﬂ



RODA v

Preferences

ABOUT RODA SERVICES + POLICY AND TECHNICAL DOCUMENTS + R&D + CONTACTS + ABOUT THE REGISTER + HELP
CATALOG BROWSE - SEARCH - + HELP

INGEST PRE-INGEST - SUBMIT - STATUS - HELP

ADMINISTRATION USERS + SCHEDULER - STATISTICS - LOG - HELP

ingestion

Description: The objects inside the
SIP were added to the preservation
repository

4 fonds m Result: suc '._“v,.

- . Ingest details:

[Description| [Visualization| #-eservation [Permi

2 @ AACC @ roda: 50219 (original) @ roda:S0222 (normalized) CUTTm I mmmee e

2 DGARQ

5@ TEST

692

@ ingestion

@ normalization




How does RODA preserve information?
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Format normalization during ingestion

Configurable normalization rules

Preservation metadata automatic generation

PREMIS events, representation information, agents

Plato preservation planning compliant
New preservation components can be easily added as plugins

Original representations are kept unchanged

Enabling possible future strategies

Built-in integrity check

Administrators are notified on error occurrence



EPOSITORIO

< O D Schedule task

Name ‘

\BOUT RODA Description 2
“ATALOG

[NGEST
ADMINISTRATION

Start date O Now | |
©schedule, | January 13l R

Repeat O no repeat
®© repeat each [ seconds (¢ until ( forever |3

Plugin Converter/AIFF to WAV (version 1)

 [name Converter/RTF to PDF/A (version 1) ~
. Converter/TGA to TIFF (version 1) )

. Converter/TIFF to TIFF (version 1) o

tho Converter/WAV to WAV (version 1) ng
Converter/WMV to MPEG2 (version 1) . pleted
Converter/XPM to TIFF (version 1) ! |
Description tools/Auto fill unit dates (version 1)
Description tools/Notify access restrict expiration (version 1) —

\ Ingest/Monitg Ingest Maintenance/Reject '"AUTHORIZED' SIPs (version 1)

_ Ingest Maintenance/Reject 'DROPED_FTP' SIPs (version 1)

O Ingest/Normg Ingest Maintenance/Reject 'DROPED_UPLOAD_SERVICE' SIPs (version 1) -

A Incest/UnDat Ingest Maintenance/Reject ‘SIP_INGESTED' SIPs (version 1)

Ingest Maintenance/Reject 'SIP_NORMALIZED' SIPs (version 1)

Ingest Maintenance/Reject 'SIP_VALID' SIPs (version 1)

Ingest Maintenance/Reject "UNPACKED' SIPs (version 1)

Ingest Maintenance/Reject "VIRUS_FREE' SIPs (version 1)

Ingest tools/Auto accept SIP (version 1

Ingest tools/Notify producers (version 1

Ingest/Check SIP syntax (version 1)

Ingest/Check producer authorization (version 1




Management features
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REPOSITORIO DE OB)

User management

Administrador RODA
Ana Maria do Rosério Silva Rodnigues

Mana Cecilia de Jesus Hennques

3 e J e J e e e )

“Iris

Users
REPORT
NEW

Luis Miguel Nunes Corujo

Luis Francisco da Cunha Cardoso de Faria

0

Q000CCO0

EDIT
INACTIVATE

rique Marcal Sant'Ana

| Araujo Ferreira

o

REMOVE
Groups

NEW

EDIT

yertyuliop

de Castro

ol Feancal
Jose Gongalves «

REMOVE

COCCOOO0CO0OCOO0O0

(e I el r e O B O B O B
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....Iu.m cereee
ADMINISTRATION

ACt|V|t)I Iog ......................................................

it enables system auditing =~ [

Action Begin Date End Date
" All actions ' 3} January v v January v v
APPLY o

327210 record entries i s

Date and Time __

2009-05-12 12:07:35.0 RODAWUI pageHit ostname: 193.136.19.138 address: Ifaria
193.136. 19.138 user: beta pagename:
administration.log

2009-05-12 12:05:10.0 Browser getProducers doPID: roda:2 Ifaria

2009-05-12 12:05:10.0 UserBrowser getUser name: mferreira Ifaria w

2009-05-12 12:05:10.0 UserBrowser getGroup groupName: administrators Ifaria

2009-05-12 12:05:10.0 UserBrowser getGroup groupName: producers Ifaria

2009-05-12 12:05:07.0 UserBrowser getUser name: admin Ifaria

2009-05-12 12:05:07.0 UserBrowser getUser name: fbarbedo Ifaria

2009-05-12 12:05:07.0 UserBrowser getUser name: Ifaria Ifaria

2009-05-12 12:05:07.0 UserBrowser getUser name: mferreira Ifaria

2009-05-12 12:05:07.0 UserBrowser getGroup groupName: administrators Ifaria

2009-05-12 12:05:06.0 Browser getDescriptionObject pid: roda:2 Ifaria

2009-05-12 12:05:06.0 Browser getRODAObDbjectUserPermissions pid: roda:2 Ifaria

2009-05-12 12:05:06.0 Browser getRODAObjectPermissions pid: roda:2 Ifaria

2009-05-12 12:05:05.0 RODAWUI pageHit hostname: 193.136.19.138 address: Ifaria
193.136.19.138 user: beta pagename:
dissemination.browse.2

2009-05-12 12:05:05.0 Logger addLogEntry logEntry: LogEntry (datetime=null, roda-wui
address=192.168.111.154, username=l|faria,
action=00DAAMII snanalkdit narassobtors-—




Do you want to know more about RODA?

[MEEPSOLUTIONS




Documentation: available online
Help, development guide, scientific articles, mailing lists

Online demo
demo.roda-community.org

Commercial support

Download it and try it!
Source-code, binary, VM

Contributions: source code, translations, are all
wellcome!



L RO DA community

REPOSITORY OF AUTHENTIC DIGITAL OBMJECTS

N

RODA

The world s most advanced open-source digital repository

seroamdand o8

RODA

ABDUT BODA SERVICES * AOUCY AND TROWNICAL DOOUVSINTS = BAD * CONTACTS - ABOUT TWE MIGISTIA - WD

CATALOG PAOWSE © SEAMCH « ADVANCID SEAAOH - »ar
iNGEST PRE-DNGESY « SUBTY - STATUS -« s>
ADMINISTRATION VSEAS « SOMIDULER « STATISTICS « LOG » mEr

Bem-vingo 20 ROCA, 0 AQuvD Naoona! Digta

w{“i!
SRR EEE!

An open-source digital repository designed for preservation

RODA is a complete digital repository that delivers functionality for all the main units of the OAIS reference model. RODA is capable of ingesting, managing and

providing access to the various types of digital content produced by large corporations or public bodies. RODA is based on open-source technologies and is
supported by existing standards such as the OAIS, METS, EAD and PREMIS.

RODA follows open standards using EAD for RODA is 100% built on top of open-source
descriotion metadata. PREMIS for oreservation

Conforms to open standards )*'\ Vendor independent

technoloaies. The entire infrastructure reauired



www.roda-community.org
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http://www.roda-community.org

How can we be sure we are doing things
right?
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Auditing and certification
Instruments

DRAMBORA

Digital Repository Audit Method Based on Risk Assessment

BISYAN

Data Seal of Approval

Nestor
Catalogue of Criteria for Trusted Digital Repositories

ISO 16363 (TRAC)

Audit and certification of trustworthy digital repositories



Auditing and certification
Instruments

DRAMBORA

Digital Repository Audit Method Based on Risk Assessment

BISYAN

Data Seal of Approval

Nestor
Catalogue of Criteria for Trusted Digital Repositories

ISO 16363 (TRAC)

Audit and certification of trustworthy digital repositories

Termens, Miquel Las auditorias, una metodologia para planificar la preservacion digital. Experiencias en
Espana. Ciencia da Informagao, 2014, vol. 41, n. |, pp. 140-142. [Journal article



Why should we certify a digital repository?
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To create a thrust and confidence climate around the

repository and around the archived information
Producers, Consumers, Managers, Sponsors, etc.

To be able to demonstrate objectively how reliable is our
repository

To be transparent before all players

To show that there are processes and procedures and

that these are followed
based on evidence



ow many of you thrust on your public administration
iInformation systems?



Will these systems be able to preserve your records for 20 , 3C
or 40 years?



Can you imagine how many governments, policies and “crises”
those information records will cross?



Can you imagine how many information systems, technologies,
hardware architectures, etc., your records will face?



How many people your government has thinking about
these questions?



national scientific system repositories



24 digital repositories were audited

Portuguese institutions belonging to the national scientific
network

Shared infrastructure hosted by FCCN



26 repositories were consulted
2 repositories did not answer the call

Each one answered the first part of the standard (organizational

structure)
FCCN answered parts 2 and 3 (Digital Object Management and Infrastructures and security)

Maturity average level was 2.0
Maturity lower level was 1.1

Maturity higher level was 2.8 (2 repositories)



IS our goal



ere was a set of requirements that no repository was able to
demonstrate



3.1.2.1 - The repository shall have an appropriate succession plan...



3.1.2.2 - The repository shall monitor its organizational environment to
determine when to execute its succession plan, contingency plans
and/or escrow arrangements.



.3.2 - The repository shall have Preservation Policies in place to
ensure its Preservation Strategic Plan will be met.



.3.2.1 - The repository shall have mechanisms for review, update anc
ongoing development of its Preservation Policies...



.6 - The repository shall commit to a regular schedule of self-
assessment and external certification.



3.5.2 - The repository shall track and manage intellectual property...



: _ =N |
_ S g

Ory ce

entities



One year later:
Maturity average level raised to 3.0
We have 6/26 repositories ready to be certified

First auditing raised awareness...
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MSCAPE

Scalable Preservation Environments

INTERNET AIT&?#EW& e |vuniversitatea de Vest U P m C
MEMORY

Koninklijke Bibliotheek
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P

Acronym: SCAPE SCAPE

Scalable Preservation Environments

Duration: 3,5 years
Budget: € 12M €

Mission: To plan and execute preservation processes on large
collections of data

Expected outcomes
» Open-source Software/tools giving digital preservation support
» Preservation workflows

» Physical infra-structure able to support scalable preservation
solutions

» Preservation Good Practice Guides (repository migration and
scientific data preservation)

http://www.scape-project.eu



http://www.scape-project.eu

Preservation Watch life-cycle
RODA, C3PO, SCOUT, PLATO, TAVERNA

Digital Preservation Toolkit

Um kit com mais de 80 ferramentas de migracao, caracterizagcao e controlo de
qualidade

Scalable workflows

Ferramentas que permitem executar workflows sobre a tecnologia Hadoop para
processamento em grande escala



Collaboration to Clarify
the Costs of Curation
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Acronym: 4C I C

Collaboration to Clarify
the Costs of Curation

Duration: 2 years

Budget: 1.6M €

Mission: Answer the question - How does it cost to
preserve?

Expected outcomes

» Mentality transformation - cost > investment, risk > benefit
» Methods to quantify preservation costs
» Platform for cost information exchange - CCEX

http://www.4cproject.eu


http://www.scape-project.eu
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http://4cproject.eu/rmfeedback

www.curationexchange.org

Get started Compare costs Understand your costs
Get acquainted with the Curation Costs Add your curation costs and see how they Understand how to assess your curation
Exchange, what it does and why compare with others costs and how to make use of cost models

to help you invest

Read more Discuss and share Find services
Browse books, papers and articles to help Share your experiences and read about See a list of digital curation tools and
you get started in curation costing challenges in other organisations like service providers, and find out more about

yours what they offer


http://www.curationexchange.org
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Acronym: E-ARK
FARK

Duration: 3 years
Budget: 6M €

Mission: To facilitate incorporation processes , preservation
and access to archival information in digital format.

Expected outcomes

» To integrate electronic archiving processes at European level

» To create methodologies for document and database authenticity
preservation

» To develop pilot applications to demonstrate results

http://www.eark-project.com


http://www.eark-project.com
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Databases preservation
still under development ...



The DCC Curation
Lifecycle Model
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The DCC Curation
Lifecycle Model
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The DCC Curation
Lifecycle Model

CONCEPTUALISE

Selection and
evaluation

PRESERVATION ACTION



The DCC Curation
Lifecycle Model
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The DCC Curation
Lifecycle Model

CONCEPTUALISE

DISPOSE

PRESERVE

pRESERVAnou ACTION

Preservation
actions



The DCC Curation
Lifecycle Model
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The DCC Curation
Lifecycle Model
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The DCC Curation
Lifecy
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Preervation

CONCEPTUALISE
Metadata,

planning,
technology watch,
etc...

DISPOSE

PRESERVAHON ACTION






The DCC Curation
Lifecycle Model
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Most archives is not
yet able to ingest
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Project 620958: European Archival Records and Knowledge Preservation - E-ARK

Project Acronym:
Grant Agreement Number:

Project Title:
Preservation

Some deliverables
already available

DELIVERA

DELIVERABLE
REFERENCE NO.

DELIVERABLE TITLE

REVISION

DELIVERABLED

D3.1

Report on availal

1.0

Project 620998: European Archival Records and Knowledge Preservation - E-ARK

Project Acronym:

Grant Agreement Number:

Project Title:
Preservation

DELIVERABLE

E-ARK
620998

European Archival Records and Knowledge

DELIVERABLE
REFERENCE NO.

DELIVERABLE TITLE

REVISION

DELIVERABLE DETAILS

D3.2

E-ARK SIP Draft Specification

1.0




Good-practice identification: pre-ingest, ingest and
ACCESS

SIP, AIP e DIP specifications (DRAFT)

SIP specification will be available the end of this month

Legal restrictions study already started
...Nnot over yet

Work on database ingestion is ongoing
Collaboration with the Federal Archives of Switzerland to launch SIARD 2.0



E-ARK

www.eark-project.com


http://www.eark-project.com
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Cloud data storge

» Remote data replication, without user awareness

» Access protocols to open data throughout Europe

“Elastic” repositories, I.e. they can adapt to peaks
International authentication and authorization services

Directories: services, tools, formats, technologies,
suppliers, etc.

Cloud format migration services



Research data Preservation
Reuse, new value creation

Big data and linked data

Automatic appraisal and selection
Digitally signed document preservation
More and better preservation components

Put digital preservation at the beginning of digital object
lifecycle
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