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ABSTRACT

Digital curation and digital preservation have as object of interest the maintenance of digital information over
time. In the scientific literature, they have close definitions, however, digital curation is presented as a natural
evolution of the preservation of digital resources management processes. Digital preservation can be understood
as a method, process and model. Thus, it was found that there are points of intersection and differentiation
elucidating and indicating why a concept appeared after the other and how each is presented in the face of the
importance given to the management of large volumes of data, especially scientific data. After comparing the
two concepts it was possible to conclude that there is more unity in the understanding of what curation is than
there is in the preservation concepts. As a result, it is concluded that both concepts have fields of action that
complement the management of digital information as a whole.
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RESUMO

A curadoria digital e a preservagdo digital ttm como objeto de interesse a manutencéo da informacéo digital ao
longo do tempo. Tem na literatura cientifica definicBes proximas, contudo, a curadoria se apresenta como
evolucdo natural dos processos de preservacdo de recursos digitais. A preservacdo digital pode ser vista como
método, processo e modelo. Desse modo, foi constatado que existem pontos de interse¢do e de diferenciagdo
que elucidam e indicam por que um conceito apareceu depois do outro e como cada um se apresenta em face a
importancia dada a gestdo de grandes volumes de dados, especialmente os dados cientificos. Apos a comparagdo
dos dois conceitos foi possivel concluir que ha mais unidade no entendimento do que € curadoria digital do que
0s conceitos de preservagdo e que as &reas de atuacdo de ambas complementam a gestdo da informacg&o digital
como um todo.

PALAVRAS-CHAVE: Curadoria digital. Preservacao digital. Gestdo da Informacéo Digital.

RESUMEN

La curaduria y la preservacion digital poseen el mismo objeto de interés: el mantenimiento de la informacion
digital a través del tiempo. En la literatura cientifica, encontramos definiciones cercanas de los dos, sin
embargo, curaduria se presenta como una evolucion natural de la preservacion de los procesos de recursos
digitales. La preservacion digital puede ser entendida como método, proceso y modelo. Por lo tanto, se encontro
que existen puntos de interseccién y diferenciacién que elucidan por qué un concepto apareci6 después del otro
y como cada uno se presenta a la vista de la importancia de la gestion de grandes volimenes de datos,
especialmente de datos cientificos. Después de comparar los dos conceptos, se constata que hay mas unidad en
los conceptos de curacion que en los conceptos de preservacion encontrados. Como resultado, se concluye que
ambos conceptos disponen de campos de accion que complementan la gestion de la informacion digital como un
todo.

PALABRAS CLAVE: Curaduria Digital. Preservacion Digital. Gestion de la Informacion Digital.
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1 INTRODUCTION

Today the digital information works as a testament to the social, scientific and cultural
memory, representative of the zeitgeist and the drivers of the possible forms of human
experience in the advent of collectively built society.

Digital information resources are fragile differently to analog resources, largely
because they are dynamic and complex. Their peculiarities, volume and variety, however,
promoted the discussion of what should be preserved, when it should be preserved and how it
should be preserved, requiring processes much more active than those demanded for analog
resources.

The Herculean task of keeping what has been created or converted to digital featuring
its context, its purpose and unique features led the discussion around what would ‘digital
preservation' designate. The term 'digital preservation' was first coined in 1990 in a joint
research project of the Cornell University Library with Xerox to designate "using digital
technologies to reformat analog media as part of the preservation process of those media "
(HIRTLE, 2010, p. 124). According to Mardero Arellano (2008, p. 30) only in 1996, digital
preservation came to be called as such.

The uncertainty of the environment, evolution of formats, technological supports to
access, the corruptibility of data over time and the consequent risk of permanent loss are
variables inherent to digital. The peculiarities of information in electronic media - especially
after the rise of the Internet, and consequent boom of information available there, the variety
and complexity of digital objects created - centralize the role of digital preservation. In
Trevor Owens’ words: "ensuring long term access and usability of complex digital objects is
of critical importance to the future of nearly every area of arts, culture, the humanities and the
sciences” (2015, p. 222).

The importance of digital preservation as a primordial action for maintenance of
scientific, cultural and human knowledge partially repeats the discussion of preservation of
information recorded in more stable electronic supports. However, the volume of data and
how quickly they are produced bring to light more dilemmas for the so-called memory
institutions. As its tutors, endowed with the responsibility of maintaining accessible
information, they directly face the challenges related to assessing the quality of electronic
documents and media content, since it is up to them to estimate whether the documents are
good enough to ensure their accessibility and long-term usability.

Digital information, whether produced intentionally or not, generates a series of data
through views, clicks, purchases, searches and all user behavior being recorded for later use
(EINAV, LEVIN, 2014). This huge volume of relatable data or Big Data add even more
pressure to the issue of preservation of information for future use. According to Vieira et al.
(2012), Big Data is characterized by: 1. Data on the order of tens or hundreds of terabytes; 2.
Elastic horizontal growth power; 3. Easy distribution of data; 4. Various data types.
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The intention of this work is to analyze how the definitions of preservation and digital
curation converge through the intersection of the concepts. We start from the gradual
understanding of preservation as a model, process or method and the adoption of the term
‘curation’ as a natural evolution of the efforts required to process the digital information in the
face of the new challenges related to the management for the long term maintenance of large
scientific datasets.
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2 METHODOLOGY

For this qualitative research, the study focuses on the evolution of the concept of
preservation and then addresses the concept of scientific data curation to build a comparative
frame between two fields of study and also contribute to the broader understanding of both
concepts, comprised within the existing collective set of efforts for the maintenance of digital
information over time.

This study is structured as follows: after the introduction, we dissertate about
preservation under different aspects, and then the digital concept of curation is displayed. In
section 5, we will make a cross of the concepts in order to find common and differentiating
points of both, in an attempt to understand them more deeply and contribute to the current
discussion on the maintenance of digital information over long periods.

The principles of the concept of theory or Dalhlberg "Analytical Theory of Concept”
of (1978) will be used in the comparison of preservation and digital curation concepts, since
"there is a consensus in the state that the definitions are indispensable assumptions in
arguments and verbal communications and which are necessary elements in the construction
of scientific systems "(p. 106). The Theory of Concept is intended to serve as a foundation
for conceptual analysis of any initiative that relates to the study and standardization of terms.
We start from the understanding that concepts of the terms discussed here are general.

According to that theory, the concepts are labeled syntheses of true statements about
thought objects: these statements - assertions - lead to recognition or separation of
characteristics of concepts that can also be considered as the elements of the concepts.
Therefore, the contrast between the definitions found contributes to the broader
understanding of the concepts under review.
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3 DIGITAL PRESERVATION AS A METHOD, PROCESS AND MODEL

Neil Beagrie (2008) reports that "one of the biggest difficulties of any emerging
discipline, such as digital preservation, is the lack of definitive taxonomy of terms" (p. 24).
This is because the same term is used in different ways by different communities. The same
is true when comparing definitions of key terms such as digital preservation and digital
curation. Such confusion can be explained because the object of interest of many of the areas
involved in the maintenance of digital information over time differs according to their goals.

This is easily verified when we confront the different digital preservation acceptation
found in the literature. This phenomenon explains why sometimes it can be seen as a method,
process or model. The views and different interests make it difficult to define the term
clearly.

Initially, the first preservation efforts started from the need to find digital collections
solutions especially in the context of libraries, which have to deal with digital information
and question how these become accessible collections through digitization of documents.

3.1  Preservation for its purpose, use or object of interest

Conway opens the discussion by defining preservation from its purpose: “the purpose
of preservation is to protect permanent value information for access to present and future
generations"(1990). Four years later, the Report of the Task Force on Archiving of Digital
Information is published and considered a theoretical framework on the requirements for
long-term preservation. It called for a national system of digital archives that would have
multiple functions and would be "collectively responsible for the accessibility of long-term
social heritage, economic, cultural and intellectual in the nation's digital form" as well as an
audit and certification system repositories. There is also extensive discussion regarding the
construction of a national cyberinfrastructure for such undertaking and it involved individuals
from various institutions (SANTOS, 2014). Despite being the cornerstone of the field, the
document covers the subject without giving a clear definition of the term digital curation.
Integrity, complexity, content, provenance and digital objects context and the institutional
framework necessary to make them accessible are the highlighted items.

3.2  Preservation as a process or method

Preservation is commonly defined as a series of processes or tasks that are performed
to guarantee the permanence of information over time. There is some fluctuation around what
these processes would be. Thus, "digital preservation is the method of keeping digital
material alive so that they remain usable as technological advances render original hardware
and software specification obsolete” (PRYTHERCH, 2005). Though digital preservation is
emerging as a reliable process, there is still much debate ongoing and skepticism abounds
about the viability and even the meaning of this process. Given the nature of electronic
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storage technologies and the ephemeral nature of Web pages, many doubt that digital
preservation will ever become a reality. (JANTZ; GIARLO, 2005).
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The definition of the Preservation Handbook also interprets digital preservation as a
series of activities to ensure continuous access to digital materials as long as it is needed.

Finally, digital preservation covers a wide range of activities designed to extend the
life of computer files readable by machine and protect them from media failure, physical loss,
and obsolescence (UNIVERSITY OF MINNESOTA LIBRARIES, 2016). The preservation
is also considered in 'levels', as in the case of 2013 definition from the National Digital
Stewardship Alliance (NDSA), a consortium of organizations committed to long-term
preservation of digital information. The digital preservation levels are a hierarchical set of
recommendations for how organizations should begin to build or improve their digital

preservation activities.

Table 1. Version 1 of Digital Preservation Levels.

Level 1 (Protect Level 2 (Know your Level 3 (Monitor your | Level 4 (Repair your
your data) data) data) data)
Storage and - Two complete - At least three - At least one copy in @ | - At least three copies
Geographic copies that are not | complete coples geographic location in geographic
Location collocated - At least one copy in a | with a different locations with different
- For data on different geographic disaster threat disaster threats
heterogeneous location - Obsolescence -Have a
media (optical - Document your monitoring process for | comprehensive plan in
discs, hard drives, storage system(s) and | your storage system(s) | place that will keep
etc.) get the content | storage media and and media files and metadata on
off the medium and | what you need to use currently accessible
into your storage them media or systems
system
File Fixity and Data | - Check file fixity on | - Check fixity on all - Check fixity of - Check fixity of all
Integrity ingestif it has been | ingests content at fixed content in response to
provided with the - Use write-blockers intervais specific events or
content when working with - Maintain logs of foaty | activities
- Create fixity info if | original media info; supply audit on - Ability to
it wasn't provided - Virus-check high risk | demand replace/repair
with the content content - Ability to detect corrupted data
corrupt data - Ensure no one
- Virus-check all person has write
content access to all coples
Information Security | - Identify who has - Document access - Maintain logs of who | - Perform audit of logs
read, write, move restrictions for content | performed what
and delete actions on files,
authorization to including deletions
individual files and preservation
- Restrict who has actions
those authorizations
to individual files
Metadata - Inventory of - Store administrative | - Store standard - Store standard
content and its metadata technical and preservation metadata
storage location - Store transformative | descriptive metadata
- Ensure backup metadata and log
and non-collocation | events
of inventory
File Formats - When you can - Inventory of file - Monitor file format - Perform format
give input into the formats in use obsolescence issues | migrations, emulation
creation of digital and similar activities
files encourage use as needed
of a limited set of
known open
formats and codecs

Source: NDSA Levels of Digital Preservation (NDSA, 2013, online)
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The processing of information on levels is an interesting development as it brings
closer the policies and practices for the management of digital information in a
comprehensive treatment model for future access. The search for a representation of an
information model that encompasses the creation, evaluation, processing and access points
that the interest of preservation of information in digital media goes beyond the creation and
use of systems that meet specific aspects of preservation. In this direction,

Although many software tools exist to carry out preservation tasks, their support
status, quality, reliability, etc., are not under the control of the content owner and
are too uncertain and unproven to be fully trusted and implemented in digital
preservation workflows. (Fresa, A; Justrell, B; Prandoni, C., 2015, p. 192)

The leveled view of digital preservation is the closest to the preservationist approach
that considers actions at all stages of the document life cycle.

3.3  Digital Preservation throughout the life cycle of objects

Digital preservation can also be interpreted as the management of the life cycle of a
digital document, including storage activities of information in digital media, the
maintenance of the collections, permanent access and distribution of digital documents. There
is a consensus that such an undertaking, by its size and complexity, should be shared between
all the actors directly involved in the creation and management of information, and the
development of national and international cooperation activities. In 1998, Beagrie and
Greenstein had already set some principles to be observed to reduce the risk of loss of digital
material, which are:

a) storage in a stable and controllable environment;

b) development of strategies for preservation at the time that digital resources are
created;

c) ensure the continuity and integrity of the source, from an institutional policy that
takes into account legal and cultural aspects such as licensing and copyright permissions;

d) implementation of appropriate procedures for handling;
e) transference of information to a standard storage media.

Briefly, the concepts and actions which were necessary to preserve have evolved to
keep adding complexity to digital objects, in order to maintain their intrinsic characteristics
and the creation context and future use as seen in Fig. 1.
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Figure 1. Evolution of digital objects addressed by digital preservation

Source: RUUSALEPP; DOBREVA (2013, p. 8).

The initial definitions understand digital preservation as a formal effort to ensure that
digital information of permanent value will continue to be accessible and usable. These
renderings are too generic and only circumscribe the boundaries of the area. Preservation also
cannot be understood as a continuous sequence of events or transactions that, if executed with
certain unity, guarantee the objectives of maintenance organizations’ digital information.
Digital preservation requires understanding the complexity that this enterprise comprises.

The authors start from different statements, considering characteristic elements or
qualities attributed to digital preservation. The search for the definition of concepts is to
"determine or set limits of a concept or idea.” The authors do so when considering different
species of complex traits (in terms of interest, quality and process) which combined result in
own properties of digital preservation.

4 DIGITAL CURATION

The term curation can be defined as the "act or effect of healing, function, attribute,
title, curator of power, trusteeship” (HOUAISS; VILLAR, 892 p., 2007). However, the term
"curation™ was transposed from museums and libraries to interactive media (Web and its new
communication channels). The creation of distributed scientific data and the Big Data
phenomenon (structured and unstructured data created in large scale), and the complex
evolution of digital objects forged a favorable scenario of what would be called early 'data
curation' or eScience. Huwe states (2013, p. 19)

the fact that even while we are moving full-speed into an era when crowdsourced,
web-crawled, and tagged data are creating wholly new avenues for research, value
still remains in ongoing data-acquisition programs. The emergence of Big Data
research practices, which is revolutionizing how people parse datasets large and
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small, can actually strengthen the impact of library discovery skills. As a result,
information professionals stand to benefit not through digital curation and getting
involved in Big Data analysis but also through the ongoing practice of reference and
resource discovery. Because of this, | believe that it is important to promote our
research and discovery acumen in the same manner that we are currently promoting
the library as the “solution lab” for data curation. As admirable as that effort is,
curation alone is, in my opinion, just half of the needed strategy. The crucial
balance may be found by remembering that the skills inherent in reference work—
discovery, pattern recognition, and analysis—offer a powerful means to convey our
value proposition not only as data curators but also as information counselors with
advanced data-acquisition skills.

The large volume of data, especially scientific data, demanded the creation of an
infrastructure for its curation, "understanding the hyperonymic term designating the activities
and strategies that comprise the administration of a part" (Santos, 2014). Specifically, digital
curation is defined as the selection, preservation, maintenance, collection and archiving of
digital assets.

Digital curation took off as a research field especially after the creation of the Digital
Curation Centre (DCC) in 2004. Its implementation was scheduled in the Continuing Access
and Digital Preservation Strategy for JISC launched in 2002 by JISC (Joint Information
Systems Comittee). Its function would be "to coordinate the development of new research,
generic services and tools for digital curation that would support the next phase of the key
elements of the JISC strategy"” (Beagrie, 2004, p.7).

Beagrie speaks about the emergence of the term and also about its concept.

The term ‘digital curation’ is increasingly being used for the actions needed to
maintain digital research data and other digital materials over their entire lifecycle
and over time for current and future generations of users. Implicit in this definition
are the processes of digital archiving and digital preservation, but it also includes all
the processes needed for good data creation and management, and the capacity to
add valueto data to generate new sources of informationand knowledge.

According to the DCC, digital curation involves maintaining, preserving and adding
value to digital research data throughout its life cycle.

Rubridge et al. point out that the "DCC sees the digital curation as a continuum of
activities, supporting the requirements for both current use and future” (2005, p. 1). Pennock
(2006) relates the concept of curation with the concept of digital libraries, featuring the
difficulties of doing curated repositories with information of different nature and formats.
Hedges, Hasan and Blanke (2007) emphasize some of the limitations of digital preservation
and indicate the curation as a set of actions to ensure the quality, integrity and audit of
complex sets of information from actions performed during the life cycle of digital objects.

Uribe-Martinez and McDonald (2008, p. 276) argue that "all scientific data
management activities boil down to the term data curation™ and consider the DCC digital
curation definition, which indicates that the terms data curation and digital curation are seen
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as interchangeable, with no space to differentiation in the presented definition. Inge
Angevaare states that "digital data requires specific care, the so-called 'curation’, which
includes preservation "to stand the test of time" (2009, p. 2).
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Lee and Tibbo (2011, p. 124), state that digital curation is a term that came into use
recently, brings together stream of disparate activities that have increasingly recognized to
share a common set of challenges and opportunities, as well as reflecting the increasing
convergence of communities before different. Ray (2012, p. 607) examines how the terms
digital curation and cyberinfrastructure relate and describes the concepts associated as data to
be managed, preserved, handled and made available for long-term use. For the author the
"digital curation demands attention to the preservation and interoperability issues at the
beginning of the data life cycle". Saydo and Sales (2012, p. 184) argue that digital curation is
the result of accumulation of "knowledge and practices in preservation and access to digital
resources that resulted in a set of strategies, technological approaches and activities that are
now collectively known as “digital curation".

Weidner and Alemneh came up with an acceptation similar to the Digital Curation
Centre:

Digital curation is the continuous activity of managing and enhancing the use of
digital resources over their life-cycle and over time. Digital curation starts when an
item is created (born-digital) or selected for digitization (analog) and continues
through image processing, metadata capture, derivative creation, and preservation
for long-term access.

All acceptations approximate what was established early by the DCC as digital
curation. There is a certain accordance that digital curation is a more comprehensive term
than digital preservation, to stress the need for handling of documents at all stages of their life
cycle. Yakel (2007) indicates that curation is an umbrella term that encompasses digital
preservation, data curation, management of electronic records and digital assets management.
Despite thinking of the management of digital objects in a broader sense, and pointing out the
importance of the planned intervention at all stages of their life cycles, digital curation should
be understood as a hyperonymic term which is still in development.

In the concepts found, digital curation is seen as a continuum — an encompassing term
that includes the necessary processes and activities for active data management: it
comprehends the policies, processes, activities and techniques already present in digital
preservation for the defined objective of managing information digital at all stages of their
life cycle.
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5 CONCEPTUAL INTERSECTIONS

In an attempt to cover the maintenance of digital information considering all its
aspects and the large volume of data created for sharing and future use, either as a model,
process or method, digital preservation has evolved from simplistic approaches (which were
considered separate activities for treating the particularities of a digital document) to holistic
approaches. The Preservation Digital Reformatting Program? from Library of Congress
shows that:

because the term “digital preservation” can have multiple meanings, including ones
as contrasting as the preservation of digital data and the use of digital technology to
preserve analog data, “life-cycle management” is intentionally used in the
Preservation Digital Reformatting Program to refer specifically to the progressive
technology and workflow requirements needed to ensure long-term sustainability of
and accessibility to digital objects and/or metadata.

The creation of life cycles of digital information emerged from the need to manage
content, whereas the formulation and workflows for specific types of content owners. In
them, digital media information moves through stages, from its creation, to the continued
preservation, management and access over time.

Data curation deals with the management activities required to keep research data so
that they are available long-term for reuse and preservation. In science, data curation - also
known eScience - may indicate the important information extraction process of scientific
texts and research papers by experts, which will be converted into electronic format, as an
input of an electronic database. In broad terms, digital curation means a range of activities
and processes made to create, manage, maintain and validate a component. In an attempt to
compare both concepts, Table 2 is presented:

Table 2 — Digital Curation and Digital Preservation compared

Digital Curation Digital Preservation

preserving and adding value to
digital research data throughout
its lifecycle

Goal Ensure long-term data Ensure long-term access information
sustainability stored digitally
Approach Involves the maintenance, Involves the retention of the

informational object and its
significance

? Preservation Digital Reformatting Program. URL:
http://www.loc.gov/preservation/about/prd/presdig/index.html
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Necessary activities

Selection, preservation, upkeep,
collection, archiving and digital
asset revaluation.

Selection, upkeep, collection,
archiving and digital asset
revaluation.

Techniques Creating policies, activities at each Creating policies, emulation, data
stage of the life cycle of the migration and encapsulation;
objects; considers the nature of considers the nature of each object
each object
Longevity Considered a continuous activity Considered a continuous activity

Digital curation is a term that encompasses related definitions directed to the
selection, enrichment, processing and preservation of information for access and future use,
be it scientific, administrative or personnel. Both curation and preservation consider the
nature of digital objects, their representation and concern for their future access. Digital
curation is a broad term used to describe the activities required to manage information in
larger digital means than the preservation does: it is about the conscious maintenance of
information, oriented to preservation and access of digital assets resulting from scientific
research.

6 RESULTS

The investigation showed that digital curation is a concept or expression that contains
or describes the field of activity related to the management of digital information for long-
term preservation and for future access. It can be seen that there is more closeness between
the curatorial definitions found than the existing definitions of what would be considered
preservation.

Digital preservation has evolved from a range of concepts and is still seen in many
ways more narrowly (activities or processes) or broadly (general settings). Different points of
interest give different importance to the objective or purpose of preservation and, therefore,
define it. The diversity of representations of what digital preservation would be, although
enriching the discussion, end up creating some confusion in understanding what its limits and
practices are.

The creation of models that addressed all phases of the digital information life cycle
has emerged as a natural process in an attempt to cover all the variables that should be
considered when considering the treatment of digital information. Of course, the emergence
of digital curation, a term even broader than digital preservation, indicates that digital
preservation, even though it encompasses a broad spectrum of activities, would not respond
alone to the new and more complete digital objects that have been created.
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7 CONCLUSIONS

Digital curation was a term suggested in the early 2000s, at least a decade after the
emergence of preservation as a solution to the issue of keeping of digital information. It was
born in an age with the Internet already consolidated as a worldwide channel for creation and
dissemination of information, and amid the growing realization that massive sets of
collectively built data must be preserved for current and future use. Digital preservation
already prevailed in the scientific community as a necessity inherent to the electronic
medium. Digital curation can be interpreted as an evolution of understanding of preservation
issues — not as a panacea, but as wide model for active management of digital information
preservation for future use based in processes.

It did not come to replace the preservation actions but incorporate the best practices
created and contribute to the preservation of cultural and scientific memory that is created
collectively, in a distributed mode, which is massive and unstructured. Digital curation was
born concerned with the management throughout the life cycle, and it is not useful to view it
as a method or process for preservation, once in all the concepts found agree on the planned
intervention on digital objects at all stages of their life cycle.

Digital curation can be understood as a general term: it exists so that digital
preservation is possible, since its definition contains its concept and the actions associated
with it.
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