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Interoperability is a property referring to the ability of systems and organizations
to work together. Today interoperability is recognized as a key step in the shift
from isolated digital libraries toward a common information space that will
allow users to browse through different digital libraries within a single inte-
grated environment. In this paper, we discuss the premises underlying a novel
Policy and Quality Interoperability Framework, taking into account the prelimi-
nary outcomes and the recommendations of the Policy and Quality Working
Groups that are currently being run by the EU co-funded project Digital Library
Interoperability, Best Practices, and Modeling Foundations (DL.org).
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 Introduction

Digital libraries represent the confluence of many interdisciplinary
fields, from data management, information retrieval, library sci-
ences, document management to web services, information systems,
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30 P. Innocenti et al.

image processing, artificial intelligence, human-computer interac-
tion, and digital curation. This multi-faceted nature has led research-
ers to offer a variety of definitions as to what a digital library is, often
reflecting on different disciplinary perspectives (Borgman 1999; Fox
et al. 1995; Ioannidis 2001, 2005; Ioannidis et al. 2005; Lagoze 2010).
As Gonçalves et al. (2004) have explained the lack of unambiguous
clarity on the boundaries of the term digital library arise because
they are essentially complex multi-dimensional applications.

Ross (2003) pinpointed those aspects by characterizing a dig-
ital library as “the infrastructure, policies and procedures, and
organisational, political and economic mechanisms necessary to
enable access to and preservation of digital content” (p. 5).
Among the current crop of digital libraries, there is a variety in
character and type of content, with some being homogeneous
collections on particular topics or media whereas others have a
heterogeneous character (Ross 2003). All digital libraries are sys-
tems, and they instantiate particular systems and information
architectures. The lack of agreement on the best design of digital
library systems reflects, in part, a lack of agreement on the nature,
functionality, and architecture of such applications.

The DELOS Digital Library Reference Model (Candela
et al. 2008) aimed to address these lacunae. Starting with the
DELOS Reference Model as its conceptual framework, the EU-
funded Digital Library Interoperability, Best Practices and
Modeling Foundations (DL.org, http://www.dlorg.eu/) project
investigates interoperability issues in the context of digital
libraries. Digital libraries are part of larger ecosystems and must
be able to interrelate within the ecospace and with other infoe-
cospaces. DL.org addresses digital library interoperability issues
from the perspective of six core constituent parts (Architecture,
Content, Functionality, Policy, Quality, and User) of the digital
library. This paper focuses on two of these domains presenting
the research hypotheses, theses, and the first outcomes on
Policy and Quality Interoperability developed within the DL.org
Policy and Quality Working Groups. As Ross (2008) noted
interoperability in digital library infoecosystems depends upon
reconciling heterogeneous policies in digital libraries, measur-
ing quality of content and services, and addressing both these
domains within the context of change (e.g., rising expectations
of quality or policy drift).

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
R
u
t
g
e
r
s
 
U
n
i
v
e
r
s
i
t
y
]
 
A
t
:
 
2
0
:
0
3
 
3
 
J
a
n
u
a
r
y
 
2
0
1
1



DL.org Project 31

Policy

Defining Policy in Digital Libraries

A policy can be understood as political, management, financial,
and administrative mechanisms structured to ensure the delivery
of certain consistent outcomes or behaviors.

In the world of digital libraries, a policy is typically described
as a condition, term or regulation governing the operation of a
digital library or some aspect thereof. People (such as digital
library staff members, managers, and stakeholders) make policies
for digital libraries. Sometimes, these policies can be expressed as
rules. Rules provide mechanisms to express complex policies in
ways that computer systems can interpret and apply them. At a
user’s level, digital library access policies must be enforced, and
users often need to “be informed of the policies and educated as
to what constitutes a reasonable behaviour” (Arms 2000), nor-
mally through usage policies. At a repository or at a collection
level, formalized policies can be followed through trusted systems
or through secure combiner (encryption, digital signatures, and
public-key encryption). The subsequent user guidelines covers all
the operations that can occur once materials are no longer under
the direct management of the digital library.

Within the 5S Model (Gonçalves et al. 2004), policy is part of
the socio-economic/legal aspects of the taxonomy of DL terms,
and can be enforced by specific services, ranging from authentica-
tion and authorization, to particular application scenarios. Finally,
a policy could be affected by quality parameters. This could require
a quality assurance (QA) which would ensure “documented poli-
cies on the standards and best practices to be implemented and
systematic procedures for measuring compliance with these poli-
cies” (Kelly 2004). This methodology was, for example, developed
in 2004 to support JISC’s digital library programs. A digital library
policy can be considered as a specific case of information policy,
which is defined as any law, regulation, rule, or practice that affects
the creation, acquisition, disposition, organization, dissemination,
use, or evaluation of information (Rubin 2000). In fact, policies
and practices that are established and implemented by digital
libraries regarding the creation, organization, use and dissemina-
tion of the knowledge are themselves information policies and they
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32 P. Innocenti et al.

have a tremendous impact on the accessibility of information con-
tained in those digital libraries.

Policy Within the DELOS Digital Library Reference Model

The current definition of policy in the DELOS Digital Library Ref-
erence Model is that “the policy concept represents the set or sets
of conditions, rules, terms and regulations governing interactions
between the Digital Library and its users, whether virtual or real.
Examples of policies include acceptable user behavior, digital
rights management, privacy and confidentiality, charges to users,
and collection delivery. Policies belong to different classes; for
instance, not all policies are defined within the Digital Library or
the organisation managing it. The policy [concept] supports the
distinction between extrinsic and intrinsic policies. The defini-
tion of new policies and re-definition of older policies will be a
feature of digital libraries” (Candela et al. 2008, p. 20).

In the same Reference Model, a digital library is defined as
“an organisation, which might be virtual, that comprehensively
collects, manages and preserves for the long term rich Information
Objects, and offers to its Actors specialised Functions on those Infor-
mation Objects, of measurable quality, expressed by Quality Parameters,
and according to codified Policies” (Candela et al. 2008, p. 157).
However, the current version of the Reference Model currently
does not render nor explore the organizational context within
which a digital library is instantiated and run; as many policies are
extrinsic to the library itself and influence both content and
architecture, this inter-relationship requires attention.

Policy Interoperability

The Policy Working Group agreed on the following definition
of Policy Interoperability: Policy interoperability is seen as
business level interoperability. This is a policy framework that
makes it possible to compare and trust values and purposes
of each organization. This type of interoperability is about
peer-to-peer interoperability, but also about third-party service
providers interoperable policies (i.e., data archives and the
policies exchange with cloud providers). This is a high level
policy interoperability that needs to be instantiated at process
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DL.org Project 33

level, whether those policies are being handled by human or
machine.

Policy Interoperability Levels

In Library and Information Science, sadly, little work—and there-
fore few scientific publications—have been so far dedicated to
investigated policies and policies harmonization in digital libraries.
Only a firm understanding of the digital library’s principles and
aims, as expressed via policies, can provide the necessary rationale
to connect users, contents, and functionalities. Digital libraries’
policies implicate several economic, legal, and political issues, as the
computer network services become more and more integrated
into society, crossing their jurisdictional boundaries (Borgman
2000). Users’ behaviors themselves are also influenced by those
issues, as their role has become much more active and often the
real boundaries are not perceived. In particular, legal boundaries
have become a vital issue within the international computer net-
works and there is a need of governance, regulation, and Infor-
mation Technology policy in order to link independent information
systems. Among many aspects of DLs, new policy models are
needed for protecting and managing intellectual property, privacy,
and security, as well as new refined methods for authenticating
users, documents, and transactions.

In 2004, a number of studies included investigations on policies
for digital libraries. According to Dalton, Hartland-Fox and The-
bridge (2004), evaluation data can be used in digital library policies to
assess the extent to which the outcomes of the Electronic Information
Services relate to the wider information service and institutional out-
comes. It can also be used to devise policies (e.g., on electronic con-
tent and collection management). In a collective publication, a team
of international experts from various countries including England,
South Africa, The Netherlands, USA, Scotland, and Israel focused on
digital libraries policies, planning, and practices, considering key pol-
icy issues that needed to be addressed (Andrews & Law 2004).

A policy could be affected by quality parameters which could
require a QA. The QA would ensure that formally documented
policies are systematically compliant with standards and best prac-
tices to be implemented. This methodology was, for example,
developed in 2004 to support JISC’s digital library programs
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(Kelly 2004). Among the classification attempts, Lesk (2005)
classified digital library policies from an internal point of view:
funding policies (i.e., the decisions about the institutional sup-
port, the advertisers, the charges to apply to some services); legal
policies (i.e., the protection which has to be given to the digital and
the digitized contents, the decision about their long-term accessi-
bility and preservation); privacy policies, which are involved in
any interactive digital environment. More recently, in her 2008
overview of digital rights management in the library environ-
ment, Grace Agnew (2008) also discussed policies for digital asset
management systems and digital library repositories, in order to
identify and support the use of the authentic resource.

The 2009 DISK-UK Data Share Project Policy-making Guide is
intended to be used as “a decision-making and planning tool for insti-
tutions with digital repositories in existence or in development that
are considering adding research data to their digital collections”
(Green, Macdonald, & Rice 2005). It is a collection of selected policy
considerations compiled from multiple sources and organized in sec-
tions on research data quality, management, and preservation. With
this guide “repository planners and developers can evaluate each set
of requirements and choose the most applicable options for their pol-
icy and planning purposes” (Green, Macdonald, & Rice 2005, p. 4).

But, to be fair to the relatively small amount of scientific publi-
cations in this field, it should be noted that the digital library domain
is really a cross-disciplinary area in which many other disciplines con-
verge. In more specific research domains—such as computer science
theory, digital content management, data management, e-science,
risk assessment, and digital repository certification, health care, and
medical sector, Open Access Initiative—investigations have been
conducted on a variety of aspects related to policies.

In the computer science domain, in the last decade policy-
based systems have been used by diverse communities in a wide
range of activities across the academic sector, the industrial sector
and standardization bodies. Policy-based systems are widely
employed in applications ranging from “quality of service manage-
ment within networks, to security, access control policy, and enter-
prise modelling” (Lutfiyya, Garcia, & Moffett 2003). In these
applications, policies are commonly defined as a set of rules govern-
ing choices in the behavior of a system, which can be changed modi-
fying the policy rather than re-implement the system or amending
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DL.org Project 35

the requirements specification. A successful series of workshops
focusing on policies for distributed systems (http://www.policy-
workshop.org/) have been organized over the years by Institute of
Electrical and Electronics Engineers (IEEE). The focus of the
papers, published in IEEE proceedings, include policy-based net-
working, privacy and security management, storage area networking,
enterprise systems, access control management, wireless networks,
automation, and control pervasive environments, grid-computing
and multi-agent systems, policy specifications, integration with man-
agement systems, trusted systems, and large scale systems.

Also, within the World Wide Web community there is consid-
erable interest in Policy Based Networking. The World Wide Web
Consortium (W3C) Web Services Policy Working Group (http://
www.w3.org/2002/ws/policy/), for example, in 2007 produced a
W3C (draft) documents on a Web Services Policy Framework
(http://www.w3.org/TR/2007/REC-ws-policy-20070904/). This
framework provides a general purpose model and corresponding
syntax for expressing policies related to specific capabilities,
requirements, and entities in a Web services-based system, encom-
passing a broad range of service requirements and capabilities.

In the e-science domain, Christine Borgman (Borgman et al.,
2007) focused on digital library requirements for habitat ecology
data. Habitat ecology is a discipline currently in a state of “transition
from small science,” characterized by hand-crafted data collection
to “big science,” with instrumented data collection, larger volumes
of data, and distributed multi-disciplinary research teams. This is a
new way of “doing science,” which requires new kinds of practices.
The findings of this study have been used to identify design and pol-
icy considerations for digital libraries in e-science. Specifically for
data policy, it highlighted how e-science scenarios contrasted with
scientific and engineering views about data use policy.

Policy Interoperability Issues

If we were to sum up the areas in which policies for digital libraries
are needed, upon the indications found in the scientific litera-
ture, these could be approximately indicated as follows: Access
policies, Acquisition policies, Administration and Management,
Cooperation policies, Digital Preservation policies, Disposal policies,
Dissemination policies (Open Access), Distributed system and

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
R
u
t
g
e
r
s
 
U
n
i
v
e
r
s
i
t
y
]
 
A
t
:
 
2
0
:
0
3
 
3
 
J
a
n
u
a
r
y
 
2
0
1
1



36 P. Innocenti et al.

network management, Internet policies for users, Personnel and
staffing policies, Reference policies, Security and privacy poli-
cies, and Selection and collection development policies.

But this is evidently an incomplete list. And there is a MIT
project, PLEDGE (http://pledge.mit.edu/index.php/Main_Page),
which focused on the determination of a set of policies that affect
operational digital preservation archives, with the goal of devel-
oping standardized means of recording and enforcing them
using rules engines (Smith & Moore, 2006). The four main policy
categories identified were: Organization, Environment and Legal
Policies, Community and Usability Policies, Process and Proce-
dure Policies, and Technology and Infrastructure Policies. An ini-
tial mapping between the PLEDGE policies list and the DELOS
Reference Model was attempted during the first DL.org Working
Group Meeting held in Tirrenia, Italy, July 1–2, 2009, (http://
www.dlorg.eu/uploads/Working%20Groups/DL.org_Policy_
WG_meeting_summary.pdf). The Policy Working Group has
planned to move forward in its investigations and more activities
also related to the PLEDGE Policies list.

A first study of policy interoperability areas resulted in the
identification of the following exemplar area:

• access policy
• policy enforcement
• digital preservation and assessment policies.

For the access policies, we identified a first set of studies in the
library and information, network, and medical literature (Arms
2000; Koulouris, Kapidakis, & Zhao 2003; Strassner 2003; Seto
2007; Marill & Luczak 2009; Nicholas et al. 2009). For the policy
enforcement (Strassner 2003; Martin 1999) and digital preserva-
tion and assessment policies (Ross & Hedstrom 2005; Hitchcock
et al. 2007; Wilson 2007; Beagrie et al. 2008; Dappert 2009; Jones
2009), we identified two projects (the MIT project PLEDGE,
http://pledge.mit.edu/index.php/Main_Page and the EU-funded
Sustaining Heritage Access through Multivalent ArchiviNg-SHA-
MAN http://shaman-ip.eu/shaman/) which can provide useful
guidance to the investigations of the DL.org Policy Working
Group related to the interoperability requirements between
Digital Libraries with respect to policies. These projects are
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DL.org Project 37

especially relevant for what concerns policy automation, rule-
based systems and assessment frameworks (Innocenti et al.,
2009). More details on the Policy Working Group research out-
puts and outcomes are being periodically released online at https://
workinggroups.wiki. dlorg.eu/index.php/Main_Page.

Quality

Defining Quality Within Digital Libraries

Quality is “a broad term that encompasses notions of merit, worth,
and significance. The word quality is used in ways that both describe
and appraise” (Stake & Schwandt 2006, p. 405). According to the
ISO standard 8402-1986, “quality is the totality of features and char-
acteristics of a product or service that bears on its ability to satisfy
stated or implied needs” (ISO 1986). This has since been refined by
ISO 8402-1994 to “the totality of characteristics of an entity that bear
on its ability to satisfy stated and implied needs” (ISO 1994).

Quality “can be applied to products and processes, and is
usually defined in relation to a set of guidelines or criteria” (Hofman
et al. 1997, p. 33); it involves standards or best practices, for example,
measures; thus, when quality is addressed then measures of quality
have to be specified in addition to aspects, objectives and criteria.
Only a small fraction of all the works on digital libraries are
devoted to quality and a global approach is still lacking.

The relationships and the interdependencies between quality
and interoperability can be extremely complex. Quality and interop-
erability affect each other and can be highly inter-related. Offering
high quality services can require a high degree of interoperability
among the different components of a system; similarly, poorly
designed or low quality services can affect the degree of interopera-
bility among different components that can be achieved, thus pre-
venting the successful cooperation among different systems.

In the digital library field, we can have four types of approaches
to quality interoperability:

• Content-based approach: quality interoperability of data, meta-
data and collections

• Services-based approach: quality interoperability of digital
libraries considered as organizations
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• Technical approach: multilingual access quality interoperability,
IR quality interoperability

• User-based approach: qualitative interoperability, user studies
evaluation

The different approaches previously mentioned depend on
the interdisciplinary nature of digital library field which involves
heterogeneous research areas: LIS studies (mainly focused on
services, organization, metadata), IR studies (search engines,
metadata management), computer science studies (digital libraries
as systems and architectures), and HCI studies (interfaces,
user studies) (Su 1992; Shneiderman 1998).

A quality model for digital libraries was elaborated in 2007
within the 5S (Streams, Structures, Spaces, Scenarios, and Societies)
theoretical framework (Gonçalves et al. 2007; 2004): the model,
which was addressed to digital library managers, designers and
system developers, defined a number of dimensions of quality
proposing a set of numerical dimensions, which were illustrated
with real case studies.

Within the DELOS Digital Library Reference Model, quality
is described as one of the six core domains of the Digital Library
Universe as follows:

The Quality concept represents the parameters that can be used to char-
acterize and evaluate the content and behavior of a Digital Library. Qual-
ity can be associated not only with each class of content or functionality
but also with specific information objects or services” (Candela et al.
2008, p. 20).

The Quality domain is very broad and dynamic by nature.
The representation provided by this model is therefore extensible
with respect to the myriad of specific quality facets each institu-
tion would like to model. Quality Parameter is actually a class of
various types of quality facets, for example, those that currently
represent common practice.

Quality Interoperability

Digital library theoretical frameworks should help researchers
and professional to have a common reference to classify and
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DL.org Project 39

compare heterogeneous digital libraries, identifying differences
and commonalities more easily. However, a digital library can
be classified as being interoperable with another one at differ-
ent levels (e.g., semantic level, service level, object level).

The progressive development of models for defining the dif-
ferent facets of digital libraries and for investigating the various
factors which affect interoperability represents a key step to be
able to deal with the complexity of interactions between different
digital library entities—users, information resources, added-value
services, policies, and so on—and the quality of a digital library,
in a systematic and exhaustive way.

For the DL.org Quality Working Group, quality interopera-
bility first means the possibility for digital libraries to share a com-
mon quality framework. As quality is still a low-prioritized aspect
of digital libraries, the Quality Working Group is investigating
both the research areas and the real-world cases in which quality
issues are explored and examined.

The research investigation is taking into account the defini-
tions of quality; for example, what and how to measure, the digi-
tal library theoretical models and multiple interoperability
approaches. The Quality Working Group has been involved in
the scientific literature analysis, which has helped to identify
three research areas in which the quality issues have been most
developed:

• Data quality
• Digital libraries evaluation
• Quality parameters.

Data Quality

As digital libraries’ functions and activities revolve around “collec-
tions of digital works” (Waters 1998), or “rich digital content”
(Candela et al. 2008), research on data quality has a pivotal role.

Data represent “real world objects, in a format that can be
stored, retrieved, and elaborated by a software procedure, and
communicate through a network” (Batini & Scannapieco 2006,
p. 6). Data can be:
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• structured, if each data element has fixed structure
• semi-structured, if the data has a flexible structure
• unstructured, when data are expressed in natural language and

are not structured (Batini & Scannapieco 2006)

Dimensions and techniques for data quality “are progressively
more complex to conceive and use from structured to unstruc-
tured data” (Batini & Scannapieco 2006).

Any data quality-related activity starts with the selection of
the dimensions to measure the data quality level. Quality dimen-
sions can be referred “either to the extension of data, i.e., to data
values, or to their intension, i.e., to their schema” (Barone,
Cabitza, & Grega 2007, p. 421).

The data quality literature provides a thorough classification
of data quality dimensions; however, due to the contextual nature
of quality, no general agreement exists on which set of dimen-
sions defines the quality of data or on the exact meaning of each
dimension (Batini et al. 2009).

An analysis of the six most important classifications of quality
dimensions (Batini & Scannapieco 2006) indicated that the focus
of the majority of authors is concentrated on the following basic
set of data quality dimensions:

• accuracy;
• completeness;
• consistency; and
• timeliness

Within the digital library field, data quality dimensions corre-
spond to those digital library concepts describing the digital
library as a collection of digital objects, for example, data.

In the 5(S) Model-grounded quality model for digital libraries
(Gonçalves et al. 2007), the digital library concepts are listed hier-
archically (Digital objects, Metadata specification, Collection,
Catalog, Repository, Services. Considering “Collection” (whose qual-
ity dimension is completeness) as a set of digital objects and
metadata specifications, the core data elements within this
model are:
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DL.org Project 41

• “Digital object”, which has the following quality dimensions:
accessibility, pertinence, preservability, relevance, similarity, sig-
nificance, timeliness; and

• “Metadata specification”, which has the following quality
dimensions: accuracy, completeness, and conformance.

The DELOS Reference Model, instead, proposes a more
generic classification of data quality dimensions within the
Content Quality Parameter, without distinguishing the data/
metadata/collection levels. Content is one of the six domains
of the Digital Library Universe and “is composed of a set of
Information Objects organised in Collections” (Candela et al.
2008 p. 19). “Metadata evaluation” is the only quality dimension
that refers explicitly to metadata, whereas the other dimen-
sions could be theoretically applied to any Digital Library Con-
tent forms of information.

The DELOS Reference Model Content Quality Parameter
includes the following dimensions: integrity, authenticity,
preservation performance, trustworthiness, perceivability, size,
freshness, scope, viability, provenance, fidelity, and metadata
evaluation.

Quality Within Digital Library Evaluation Studies

As fundamental to discerning quality is comparison, the concept
of quality is strictly related to evaluation and measurement. A subtle
distinction exists between quality and evaluation is the judgment-
making or appraisal of quality of both procedures and outcomes
(Stake & Schwandt 2006).

Judging quality is described within the logic of evaluation:
“(1) establish criteria of merit, (2) construct standards, (3) mea-
sure performance and compare to standards, and (4) synthesize
and integrate results into a judgment of merit, worth, or signifi-
cance” (Scriven 1991).

Digital library evaluation constitutes the main research area
in which digital library quality dimensions have been developed.
In this context, digital libraries are considered as complex but
measurable entities.

Every digital library evaluation model depends on a digital
library global framework that can take very different approaches.
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Several digital library aspects cannot be measured and assessed
just by librarians or system managers: the evaluation of digital
libraries requires interdisciplinary competences and need hetero-
geneous skills.

In 2000, Marchionini proposed the application of the same
techniques and indicators used for traditional libraries such as
circulation, creation, and growth of collections, users data,
users satisfaction, and financial stability indicators (Marchionini
2000).

Reviewing the evaluation criteria identified by Lancaster
(1993) and by Saracevic & Kantor (1997), Saracevic systematized
the issue within a continuative approach, highlighting the need
to focus on the digital library mission and objectives (Saracevic
2000).

As Saracevic (2000) has cogently argued, evaluation must
involve selections and decisions related to the:

• construct (what to evaluate);
• context (which level, which objectives);
• criteria reflecting performance as related to selected objectives

(e.g., performance aspects on which to focus, features to
assess); and

• methodology (which instruments to use, what samples and
procedures).

He indicated also two evaluation levels:

• user-centered level, which can be social, institutional, individual
or focused on the interface; and

• system-centered level, which can be focused on the engineering,
on the processing or on content (Saracevic 2000).

Reeves, Apedoe, & Woo (2005) proposed some guidelines to
evaluate DLs, focusing on the decision process that is behind
any evaluation. Chowdhury and Chowdhury (2003) highlighted
the need to focus on the global impact the DL has on its users
and on the society in general, integrating LIS, IR, and HCI
criteria.

Through the analysis of eighty digital library case studies
Saracevic (2004) outlined what approaches and methodologies
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DL.org Project 43

are concretely used, observing the small quantity of “real data”
compared to the explosion of meta-literature. Saracevic con-
cluded that there’s no “best” methodology: different aims can
lead up to different methods.

The first important step for a collaborative reference model
has been done by the D-Lib Working Group on Digital Library
Metrics (1998–2002) http://www.dlib.org/metrics/public/, whose
work has been continued by DELOS within WP7 “Evaluation”
http://www.delos.info/index.php?Itemid=52&id=26&option=
com_content&task=view. The aim of the MWG (Metrics Working
Group) was to allow comparisons between large-scale DLs, through
the specification of the key functions of a DL, which were consid-
ered as an IR environment.

The development of an evaluation model was carried for-
ward by DELOS. Its evaluation schema initially had these
dimensions:

• data/collection,
• system/technology, and
• users/uses (Fuhr et al. 2001)

Subsequently (Fuhr et al. 2007), the schema was integrated to
Saracevic’s evaluation questions (Saracevic 2004).

The DL.org Quality Working Group has started its research
on digital library quality agreeing on the need to avoid the frag-
mentation of quality models and considering quality as the theo-
retical basis for any DL evaluation framework.

Quality Parameters: Towards a Quality Core Model

The Quality Working Group is currently working on a quality
parameter pattern, whose structure and description will be tested
and enhanced along the project duration, which is thought to be
the most characteristic for DLs and shall help to identify best
practices. This simplified pattern should help DLs to interoperate
in the quality domain.

This pattern includes Policy Quality Parameters, Content
Quality Parameters, and Generic Quality Parameters.
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A first evaluation of existing approaches and best practices
in relation to quality interoperability within digital libraries
raises the identification of key-issues and challenges, which
include:

• the investigation on the Quality Parameters definitions and
relationships within the DELOS Reference Model;

• the production of examples and user scenarios to move the
Quality domain from theory to practice, in order to involve the
professional community to the enhancement of the model;

• the feasibility test of the Quality Core Model as a valid interop-
erability framework; and

• the elaboration of best practices and recommendations.

The Quality Working Group is currently working on the Quality
Core Model refinement and on its feasibility test, which will imply
the collection of feedbacks from the digital libraries community.

Towards a Digital Library Policy and Quality Interoperability 
Framework

In order to achieve interoperability between digital libraries,
common policy and quality frameworks are needed. An organiza-
tional approach to policy and quality interoperability requires the
identification of the core policy and quality properties affecting
digital libraries, in order to set up a shared integrated framework.
Selection, organization, and dissemination policies determine, in
large part, a digital libraries’ scope and effectiveness, which need
to be measured according to selected quality criteria. Indeed, the
spread of quality indicators to evaluate information systems needs
an upper framework to foster cooperation and exchange of qual-
ity data. Considering the digital libraries’ context, policy and
quality interoperability can be faced with an organizational
approach.

Findings

This first evaluation of existing approaches and best practices,
in relation to policy and quality interoperability within digital
libraries and fruitful discussions within the DL.org Policy and
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Quality Working Groups (WGs) members, allowed the identifica-
tion of the following key issues, challenges, and preliminary find-
ings as summarized in Table 1 and detailed in the following
paragraphs:

BROADNESS OF THE DELOS DIGITAL LIBRARY REFERENCE MODEL 
AND NEED OF AN ORGANIZATIONAL APPROACH

The Policy Working Group agreed that the policy domain is
broader than how it is currently represented in the Reference
Model. The current Model focused heavily on system architecture
and does not clearly address the issue of the context of the digital
library systems. Therefore, the Policy WG will place more focus
on the policy organizational context. This issue will also be
addressed by the overall project participants, in order to clarify
the position of the Reference Model. Considering that there is an
organization beyond a Digital Library that defines the policy of
the overall system in which a Digital Library is operating, one of
the main recommendations of the Quality Working Group is to
take into account the “organization” that is wrapping the existing
levels of the Digital Library, the Digital Library System, and the
Digital Library Management System. The underlying rationale of

TABLE 1 Findings on Policy and Quality Interoperability Within the DL.Org 
Policy and Quality Working Groups

Common 
findings

Policy WG 
findings

Quality WG 
findings

Broadness of the DELOS Digital Library 
Reference Model and need of an 
organizational approach

X

Definition of policy interoperability as 
“business level interoperability”

X

Repositioning within the DELOS 
Reference Model

X

Development of a Quality Core Model X
Lack of formalization within digital 

libraries
X

Interdisciplinary approach X
Production of user scenarios and case 

studies
X

Feasibility tests needed X

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
R
u
t
g
e
r
s
 
U
n
i
v
e
r
s
i
t
y
]
 
A
t
:
 
2
0
:
0
3
 
3
 
J
a
n
u
a
r
y
 
2
0
1
1



46 P. Innocenti et al.

this extension is that the concept of the Digital Library might not
be sufficient to address all interoperability issues that are under
investigation in DL.org.

REPOSITIONING OF POLICY WITHIN THE DELOS REFERENCE MODEL

During these investigations, we produced a proposal on the repo-
sitioning of Policy in the overall Reference Model, as a metalayer
above and beyond the digital library, and also an operational
layer in the digital library. The rational behind our proposal is
that digital libraries represent the confluence of vision, mandate,
and the imagined possibility of content and services constructed
around the opportunity of use. Underpinning every digital library
is a policy framework. It is the policy framework that makes the
digital library viable—without a policy framework a digital library
is little more than a container for content—for even the mecha-
nisms of structuring the content within a traditional library build-
ing as container (e.g., deciding what will be on what shelves
where) are based upon policy. So, policy governs how a digital
library is instantiated and run; a library without policy, therefore,
is similar to a Ferrari in a world without roads and populated only
by blind drivers. The policy domain is, therefore, a metadomain
that is situated both outside the digital library and any technolo-
gies used to deliver it and is within the digital library. That is, policy
exists as an intellectual construct that is deployed to frame the
construction of the digital library and its external relationships,
and then these, and other more operational policies, are repre-
sented in the functional elements of the digital library. There-
fore, policy permeates the digital library from conceptualization
through operation and needs to be represented as such in the
model at these various levels.

DEVELOPMENT OF A QUALITY CORE MODEL

In order to broaden the applicability of the Quality framework
within the DELOS Digital Library Reference Model, the Quality
Working Group identified some selected aspects to define and
develop objectives and criteria for their evaluation. The final sim-
plified pattern will help the constitution of a shared vocabulary
and the identification of best practices towards Digital Libraries
quality interoperability. The Quality Working Group is currently
working on the refinement of the Quality Core Model and on
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testing its effectiveness, establishing connections with real-world
digital libraries and planning a survey/interview on quality
interoperability issues in order to collect feedback and best prac-
tices from the professional community.

LACK OF FORMALIZATION WITHIN DIGITAL LIBRARIES

The PLEDGE project provided evidence that very few current
digital libraries have formal policies in place. They do when there
are business concerns (e.g., the commercial digital libraries) and
they do, for example, for access control, but for many types of poli-
cies there is very little written down and none of it is machine-read-
able. In general, it seems that it is too early to expect formally-
encoded DL policies in actual DLs and there are no formal
standard policy languages for the Web, as yet; although, there are
ongoing efforts to map research languages like AIR (Kagal 2009)
to the new W3C recommendation standards for the Rules
Interchange Format http://www.w3.org/2005/rules/wiki/RIF_
Working_Group. While some policies are published within digital
libraries, it is even more difficult to access to formalized digital
library quality frameworks, which normally focus only on specific
facets of the library (such as data or standards); quality changes over
time and is still a low priority issue within digital libraries.

INTERDISCIPLINARY APPROACH

For the policy domain this is an almost unchartered territory,
with interdisciplinary studies on policies taking place outside the
traditional digital library’s domains and disciplines, such as com-
puter science theory, digital content management, data manage-
ment, e-science, risk assessment, digital repository certification,
health care and medical sector, and Open Access Initiative. The
following areas were identified as particularly relevant for the
goals of DL.org: policy classification (focusing on the Policy by
scope section of the DELOS Reference Model); manual vs. auto-
mated policies (and in particular how to encode those policies
for machine discovery, and which languages can be used to repre-
sent policies and make them functional, with particular attention
to semantic web technologies); policy management (in particular
how policies are appraised and enforced); policies evolution over
time; and interconnectedness of policy and quality.
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Relevant studies on Digital Libraries’ quality are taking place
within LIS disciplines, computer science, human-computer inter-
action, data management, digital repositories assessment, and
research on open access; in order to investigate and indentify
interoperability patterns, an interdisciplinary approach is needed.

PRODUCTION OF USER SCENARIOS AND CASE STUDIES

Policy user scenarios are being produced to support investiga-
tions in this field and the collection and definition of best prac-
tices for developing a policy interoperability framework in the
digital library domain.

Through the elaboration of the Quality Core Model, the Qual-
ity Working Group experts have been involved in the analysis of
the selected quality core parameters: their definitions have been
examined and revised; some key-questions have been added; and
more examples and user scenarios have been provided in view of
the most urgent quality interoperability challenges.

FEASIBILITY TESTS NEEDED

The Policy Working Group team is currently engaged in survey-
ing a selected representative sample of cross-domain interna-
tional large and medium scale digital libraries whose automated
and manual policies will be analyzed.

In parallel, the Quality Working Group will be involved in
the identification of formalized quality frameworks that are cur-
rently used by digital libraries as a result of collaborative efforts;
these examples will be analyzed according to the DELOS RM
quality taxonomy and the Quality Core Model.

Next Steps

With the goal of defining a Policy Interoperability Framework,
the Policy Working Group is focused on identifying a selected set
of policies, collecting more user scenarios, providing example
encodings, and reviewing the standards development process in
the area of interoperable policies. These tasks include scenarios
on Open Access policies, data harmonization, funding bodies,
and policy comparability. This examination also examines the expec-
tations of consumers, whether human or machine(s). A crucial task
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DL.org Project 49

is the selection of international digital library/data centers to
analyze policy statements in terms of interoperability and for-
malization. The development of these scenarios and the inves-
tigation within real-life digital libraries policy frameworks will
support the grouping of policy statements and scenarios; pro-
vide the basis for further enhancement of the Policy domain
within the DELOS DL Reference Model; allow the mapping
between the PLEDGE policies and the enhanced attributes of
Policy in the DELOS DL Reference Model and the connection
with the SHAMAN Assessment Framework; and provide the
basis for policy interoperability guidelines for the DL.org
Cookbook.

The next steps of the Quality Working Group activities will
include the identification and integration digital library quality
frameworks to underpin the creation of the Quality Core Model.
In parallel, the selection of a small number of ongoing large
digital libraries that are using formalized quality models is
already in progress in order to analyze and compare those
“real-world” frameworks according to the Quality Core Model
and the DELOS RM Quality concept map. The whole process
should allow mobilization of the digital library community,
raising the interoperability issue and testing the Quality Core
Model feasibility.
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