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Abstract: The article presents the basic function of union catalogues: en-
suring interoperability of library metadata. The problem of metadata inte-
roperability was defined as an element of cooperation of information sys-
tems, especially functioning in the network. The methods used to ensure 
interoperability were presented. Three technologies were described that 
should facilitate metadata interoperability in the future: NoSQL databases, 
cloud applications and Linked Open Data. 
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Introduction 

In libraries, for many years the main metadata resources have been func-
tioning in an electronic version, which allows their mass sharing on the Inter-
net. Card catalogs have been closed a long time ago, either after full cata-
loging of collections, or after preparing various types of “prostheses”, such as, 
for example, a set of catalog card scans which enable us to search images by 
password. Experience shows that documents whose descriptions have not 
been placed in OPAC become “dead” because they are not ordered by users 
anymore (Su, 1994, p. 136). Librarians noticed the need for cooperation in 
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creating and sharing metadata long time before the use of electronic tools has 
started. The beginning of this tendency was the work carried out in the 
second half of the 19th century by Panizzi, Cutter, Dziatzko and other libra-
rians. The computerization of libraries, and in particular the transfer of a large 
part of information activities to the Internet, significantly deepened devel-
oped, strenghted the need for cooperation to the point, that libraries func-
tioning individually rather than cooperating, lose the point of existence (this 
applies in particular to scientific libraries). 

This cooperation has two complementary dimensions. The most obvious 
od those is the collaboration between computerized libraries. The fastest and 
best implemented idea is the exchange of bibliographic (descriptive) metadata 
between libraries at different stages of creating descriptions according to dif-
ferent principles. It’s more complicated with other types of metadata, e.g. 
administrative, because libraries do not have a tradition of exchanging them, 
and they could become the basis for interesting, new functionalities of coope-
rating information systems. This applies, for example, to data on ordered no-
velties, readers or statistics on the use of information resources. 

The second dimension is the need for libraries to cooperate not only with 
each other, but also with other institutions of the global information universe 
created via the Internet. It is about cooperation with all institutions and ser-
vices that support our current and potential users. At one time in the librarian 
community there were lively discussions about the dangers that Google 
Books might have. Critical voices prevailed in relation to this projects. Mean-
while, librarians should treat these types of initiatives as allies and collabora-
tion opportunities, unlike publishers for which they can be competitors. 
Google Books is of course just an example; our users also use Facebook, 
YouTube, Flickr, Spotify (digital objects contain not only text!) and Libra-
ryThing type services, also cooperation with publishers and database develop-
ers, data analysis and visualization service providers and many others brings 
benefits. 

Interoperability 

Interoperability is a very important issue related to the functioning of in-
formation systems in a heterogeneous Internet environment. (Kienzler, 2003, 
p. 126; Nahotko, 2013, p. 63). It concerns the possibility of cooperation be-
tween various systems (and more broadly – organizations using these systems) 
at all levels. Striving to cooperate requires combining different standards in 
joint operation, thanks to which it is possible to aggregate many data re-
sources and metadata, enabling the creation of new and better products and 
services. It can be understood very differently depending on the level at 
which cooperation is considered. 
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The most important feature of cooperation is the existence of some kind 
of relationship between information systems, which is treated as a form of 
communication, exchange and dissemination of information, enabling the 
cooperation of people: the creators and users of these systems. The result is 
a system of cooperating information systems (Carney, Smith & Place, 2005, p. 2). 
Usually, differences in the definitions of interoperability result from different 
descriptions of these relationships and system elements. The authors of some 
definitions focus on system and hardware problems, others on information 
delivery and dissemination services, and others on the possibilities of using 
the information exchanged without the need for additional work. Organiza-
tions managing information policy pay attention to aspects of processes ne-
cessary for the exchange and multiple use of information (Manso-Callejo, 
Wachowicz & Bernabé-Poveda, 2009). 

Interoperability of information systems can be understood in different 
ways. This is reflected in the formulated definitions, whose authors under-
stand cooperation as: 

 a field of knowledge and practice dealing with the cooperation of in-
dependently built (heterogeneous) systems, especially in computer 
networks (Subieta, 1999, p. 201); 

 the ability to exchange data with minimal loss of content and func-
tionality between many systems that differ in the use of hardware and 
software, data structures and interfaces (NISO, 2004, p. 15); 

 the ability of two or more systems or parts to exchange and use this 
information without the need for additional work on these systems 
(Nilsson, 2010, p. 12); 

 compatibility of two or more systems allowing them to exchange in-
formation and data between them and use them without performing 
additional manipulations (Taylor & Jourdrey, 2008, p. 269). 

These definitions show that interoperability is a feature of all computer 
systems, including information systems, since each of them consists of at least 
two elements, hardware and software which must closely cooperate with each 
other. However, this problem does not only apply to computer technology 
applications. Pre-computer information systems, such as library systems, also 
often interacted with each other, which was facilitated by commonly used 
standards such as cataloging regulations. Systems not primarily used for in-
formation processing, such as energy or transport (e.g. rail) must also consist 
of interacting elements. One of the elements of information systems, neces-
sary for ensuring interoperability are metadata. Therefore, they play an impor-
tant role in every model representing the issues of interoperability of informa-
tion processing systems (Nahotko, 2013, p. 62). 
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Interoperability, understood as in the definitions presented, means such 
“use” of information or data (including metadata) in information/data im-
porting systems which is consistent with the purposes of the system in which 
the information/data was created. In the case of metadata, which represent 
the formal and content features of a bibliographic object, this means that 
their interpretations should be consistent. By this we mean that the metadata 
created by the indexer (human) in one information system and then exported 
to another system, will be processed in the importing system in a manner 
consistent with the goals and intentions of the creator of the metadata. 

The definition by Arlene Taylor and Daniel Joudrey, presented above, 
compares the interaction with system compatibility. There is also a distinction 
in literature between interoperability and system compatibility (Pacek, 2010, 
p. 84). Compatibility in information technology is understood as the ability of 
computer hardware and software to function as a coherent whole. In this 
sense, compatibility is achieved through the interaction of all system compo-
nents, so interoperability is a way to achieve compatibility. Harmonization of 
metadata is another phenomenon associated with collaboration (Nilsson, 
2010, p. 14). This process allows information systems to work together when 
multiple metadata schemas are used. In this case, metadata created in different 
systems and standards is processed in every cooperating IT system. Processed 
metadata ensures correct operation of the systems in the sense of achieving 
their planned functionality. Such harmonization can be regarded as a kind of 
cooperation at the metadata level, which will be discussed later in the article. 

Applying the definition of interoperability of information systems, pre-
sented earlier, to metadata problems, allows the following definition of meta-
data cooperation to be presented: 

Metadata interaction is the ability of two or more systems or their compo-
nents to exchange descriptive data about objects (bibliographic and other) 
and to interpret descriptive data that has been exchanged in a manner con-
sistent with the interpretation of the data creator (Nilsson, 2010, p. 13). 

The most important element of the presented definition is the exchange 
of information or data, while the use of exchanged data should be in line with 
the intentions of the creators of the system in which the data was created. In 
the case of metadata, there is a requirement for consistency in the interpreta-
tion of data as a description of various types of objects. This means that the 
metadata created by the librarian in one system and then transferred to anoth-
er will be processed in the other system in a manner consistent with the inten-
tions of the metadata creator. 

The ability of metadata to cooperate is treated as one of the most impor-
tant features enabling their usage, in addition to simplicity, modularity, reusa-
bility and expansion (Zeng & Qin, 2008, p. 268). These features should be the 
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basic determinants of the design and implementation of metadata systems and 
projects. The IFLA publication (2005) emphasizes the role of collaboration in 
both, traditional and electronic systems, and the use of standards to achieve 
interoperability. In fact, the vast majority of standards used in connection 
with the creation and use of metadata in one way or another serve to achieve 
their interoperability. 

Interoperability of metadata can be assured in many ways, at all stages of 
their creation and application, using many tools. Figure 1 shows the tools 
used to achieve metadata interoperability before creation (Chan & Zeng, 
2006) and after the metadata record (catalog record) has been created (Zeng 
& Chan, 2006). Linked Data tools, as highlighted in blue, will be discussed 
later in the article. As can be seen in the figure, in both stages of the metadata 
application it is possible to use appropriate methods of achieving interopera-
bility. These methods have also been used for many years in Polish librarian-
ship. To ensure interoperability, co-cataloging (within Nukat) takes place be-
fore the record is created, which means the use of common, pre-prepared 
standards, cataloging rules and regulations, used by all collaborating libraries. 
The common authority file system is also significant, including a common 
system of material analysis. 

When the need for interoperability of metadata appears after they are  
created, other methods of providing it are used, such as conversion from 
one format to another or the use of standard protocols such as Z39.50 and 
OAI-PMH (Open Archives Initiative Protocol for Metadata Harvesting). 
The latter method is also used in Polish information systems; Z39.50 is the 
basis for the functioning of the KARO catalog, while OAI-PMH will proba-
bly be used in the OMNIS system. 

Support for collaboration, both before and after the creation of metadata, 
has its advantages in specific situations of the information environment, so one 
method cannot be seen as universally optimum. There is no way to ensure one 
hundred percent of interoperability. Usually there are smaller or larger losses in 
the semantics of interacting metadata. 

 



 
Table 1. Metadata interoperability tools 

Interoperability of metadata 

 

Before creating the record After creating the record 

 

Unification Cooperation of schemas Cooperation of records Cooperation of repositories 

Common  
standard: 

E.g. MARC, 
Dublin Core, 
MODS 

Derivation: 

MODS based on 
MARC, DC extension 

Application  
profiles: 

DC-Library AP, 
DC-Government AP 

Conversion: 

 
E.g. from MARC to 
DC, from DC to 
MODS. 

When converting 
from a richer scheme 
to the poor, data is 
lost 

Linked  
Data: 

Allows multiple use 
of data and decen-
tralized integration, 
e.g. METS, RDF 

Exchange  
protocols: 

E.g. Z39.50, 
OAI-PMH 

Aggregation: 

 
Combining  
multiple resources 
to enrich metadata 

Transition tables: 

Mapping elements of 
one schema to elements 
of another schema 

Switch diagrams: 

Mapping between 
many schemes at the 
same time 

Parent structure: 

E.g. ADN, OAIS 

Registry of  
metadata: 

E.g. UKOLN, 
OMR, 
LOV 

Not practical in 
a heterogeneous 

environment 

Lossy conversion bringing metadata  
to the lowest common denominator:  

loss of data semantics instead of its enrichment 

Modular solutions integrating different standards into 
one structure: metadata in different standards for 

different resources can be combined 

Based on: http://commons.wikimedia.org/wiki/File:Metadata-interoperability.png 
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New methods to ensure metadata interoperability 

As Karen Coyle writes, libraries, along with other similar organizations, 
have always been innovative institutions in the field of information organiza-
tion. However, in the 20th and early 21st centuries, library technologies are 
a secondary implementation of technologies previously used elsewhere for 
non-library organization of information. From around the 1980s, library cata-
logs went beyond the walls of these institutions: as OPAC, they were initially 
made available at terminals in local networks, and later in global networks. 
Since then, OPAC has gained many new features, such as integrated search 
(central catalogs), Web 2.0 related characteristics (OPAC 2.0) and the inclu-
sion of metadata for information genres previously absent from catalogs, e.g. 
magazine articles. Despite these changes, used information technology re-
mained unchanged, the library systems were based on the use of relational 
databases with structures designed in the 1960s. (Coyle, 2017). 

Information technology has evolved enormously since the first OPAC 
appeared. There were changes that were only superficially considered in li-
brary information systems and in their OPAC. After the appearance of XML 
(Extensible Markup Language), a version of the MARC format was prepared 
in this language, but it was only a change in metadata synthesis, the format 
(semantics) and the data model remained unchanged. This even resulted in 
claims about the end (“death”) of the MARC format (Tennant, 2002, p. 26), 
which was one of the reasons for the development of work on new formats, 
such as Dublin Core. These claims were premature because they did not con-
sider that metadata are the greatest wealth of the library information system, 
its most valuable part. So, it is impossible to give up millions of MARC 
records created overnight. Information technologies are changing and meta-
data remains. However, this does not change the fact that they should also be 
adapted to the possibilities of new technologies, hence the problem of coop-
eration is so important. 

According to Heather Moulaison Sandy, the working environment of ca-
taloging librarians has become larger and more complicated since 2000 by the 
increase in the number of standards for working with electronic objects, with 
the standards themselves being increasingly available in electronic form 
(Sandy, 2019, p. 384). There is a possibility to point to entire sets of standards 
and tools for specialized activities which a modern librarian must know and 
use. Many of them were created and used internationally. The technologies of 
NoSQL database, cloud computing and Linked Open Data, described briefly 
below, are examples of standards developed outside libraries that penetrate 
library applications. Each of them requires the use of many tools previously 
unknown to librarians (e.g. editors, programming tools) and standards, which 
requires acquiring new skills. 

[ 
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One of the elements of the new IT environment are non-relational data-
bases. “NoSQL”. This abbreviation is used to indicate the difference in new 
technologies in relation to the query language SQL (Structured Query Lan-
guage), treated as a symbol of the peak achievements in the field of relational 
databases. It is also translated as “not only SQL”, which indicates the symbi-
osis of relational and other databases in the area of information retrieval. 
NoSQL databases are associated with the phenomenon of so-called big data, 
although data sets organized using SQL-typical relationships also function 
there. We can also talk about “big metadata” – metadata is also data, which, 
however, differs in many features from the metadata collected in libraries. Big 
data metadata can be collected on schedule, just like in a typical library, but 
can also be collected passively “just in case”. Often, the alternative options 
for their subsequent use are not yet known, but the low cost of obtaining and 
collecting data provides economic justification for doing so; it is reasonable to 
assume that the data will find some (currently unknown) use in the future. 
The phenomenon of collecting data on everything “just in case” is sometimes 
referred to as “datafication”. Until recently, the usefulness of data ended 
when the purpose for which it was collected was achieved. Currently collected 
data can still be a raw material for business (including production), public 
administration and science. 

Big Data is a very large amount of data, the processing of which requires 
the use of new technologies and architectures so that it is possible to extract 
the values flowing from these data through data collection and analysis 
processes (Katal & Wazid & Goudar, 2013, p. 405). Due to the mass of data, 
it is necessary to use new analytical techniques. Big Data is a term used for 
such data sets, which at the same time are characterized by large volume, di-
versity, streaming in real time, variability, complexity, as well as require the 
use of innovative technologies, tools and IT methods to extract new and use-
ful knowledge from them. The analysis of big data sets differs from the usual 
statistical analysis in that we examine data  correlations rather than cause-and-
effect relations. Analyzes are performed on the entire data set, instead of pre-
cise determination and analysis of a representative sample. These analyzes are 
mainly used to search for real-time data patterns in a poorly ordered (struc-
tured) set, often called a “data lake” (as opposed to strictly structured SQL 
relational databases). 

Libraries are one of those places where we find mass data, millions of 
records regarding information objects, their users and the transactions they 
make. Library metadata from typical data in big data differ in their strict struc-
turing. Another difference is that big data methods relate to correlations in 
a data set, not individual objects such as books, sentences and words. Correla-
tions include sophisticated objects in their contextual environment, along 
with the relationships they enter in that environment. Thanks to the accounts 
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recorded in OPAC and AUTHORITY FAIL, it can be argued that OPAC 
contains a phenomenological description of the surroundings of the described 
object created in order to reach the representation of the interior (content) of 
this object (Krajewski, 2017, p. 227). 

OPAC can be used as a big data tool in two ways. First, it counteracts in-
formation overload thanks to content structuring and information localization 
and retrieval functions. Secondly, it contains new information created by li-
brarians specifically to organize various objects using common elements of 
their content taken from notes, abstracts and other paratexts. Metadata, 
treated as big data, used to determine the correlation between information 
objects, statistics of their sharing, citing, (co) occurrence of words, allow you 
to easily determine the frequency of searching for each object, indicating 
those parts of the text that are most read (or marked, as in Amazon Kindle), 
determining the similarity of the texts. This information, in turn, can lead to 
the use of OPAC in a new role – a consultant proposing a new reading based 
on the correlation algorithm between behaviors on subsequent pages 
(screens) of the text, mouse movements, time spent reading. This again allows 
you to create correlations between those objects that have been used (not 
necessarily read) and the entire big data set at OPAC, or rather a global net-
work of cooperating OPACs: the global central catalog. 

Cloud applications are another information technology that is the future 
of information systems. The development of computer networks, an increase 
in their speed, bandwidth and reliability, has become a premise for local  
– distributed data sets to work better together. It caused that it became rea-
sonable to transfer local library servers together with software (including 
OPAC) to specialized companies that care for their trouble-free operation, of 
course for an appropriate fee. Librarians, like other users, have access to the 
cloud library system via the Internet. As Aleksander Radwański writes (2015, 
p. 33), placing information systems in the cloud not only allows the most 
widely understood users to communicate with them, but also the systems 
themselves (their algorithms) with each other, which creates a new quality in 
the functioning of these systems. 

The widespread use of this technology allows OPAC to obtain new func-
tionalities for the library. The user should be able to receive the material he 
needs, knowing any of its features (metadata), including the image of the cov-
er, e.g. photographed. After finding the information object you need, it 
should be directed to the nearest place where the object is available (printed 
version) or directly to the electronic version (if it exists). Also, opening a read-
ing account (valid in all libraries in the cloud) should not be more difficult 
than in any web application that can be accessed through a Google or Face-
book account. Thanks to these functions, the user can reach the object of 
interest in the fastest possible way in the most useful, accessible form. It is 



M a r e k  N a h o t k o  

[52] 

also worth noting that such a cloud library would be a source of data (big da-
ta) for many different analyzes and building correlations. 

The universal cloud service designed this way reveals the need for intero-
perability of library systems not only with each other, but also with other in-
formation systems created in other environments. Such cooperation could, 
for example, combine geolocation data with copy availability data (where is 
the library where the copy of the book you are looking for is available?). To 
achieve this effect, it is necessary to be able to access all library data (biblio-
graphic record, copy, authority record) without the need to use the informa-
tion system interface. Information should also be available on all relationships 
in the metadata set, e.g. links between the authority record and bibliographic 
records, or copy records and user records. This makes it possible to search by 
all elements of the description and other metadata and any combination the-
reof, not only those that were designed by the creator of the library system 
interface for a standard local user. 

To achieve the described goals, library systems must become mutually 
open systems. Then it can be expected that from a functional point of view 
they will work as one system. This can be achieved in two ways: 

 the use of one common commercial system in which individual libra-
ries can act as integrated parts of a larger whole. This is how new types 
of systems work, the so-called Library Services Platform, such as the 
WorldShare Management Services OCLC system, enabling the unifica-
tion of procedures for managing all information objects (printed and 
electronic). In this cloud application, the resource of each local library 
and resource records are combined with the WorldCat World Central 
Catalog record. Alma works similarly, but only within libraries with 
this system (the central directory is created for libraries using Alma), 

 the use of interoperable open systems (Open Source), for which 
there are no licensing problems hindering full cooperation (issues 
remain with technical aspect and user attitude). 

Cloud-based applications of commercial systems tend to close metadata 
and relationships between them in a local data cloud, which is somewhat re-
miniscent of new housing estates built in our cities, carefully separated from 
similar, neighboring settlements. Doing so gives a false sense of security while 
not improving the interoperability of systems and their metadata, just as 
fences do not facilitate neighborly integration. 

The technology that fundamentally changes this situation is Linked Open 
Data (LOD), associated with work on the Semantic Web (Nahotko, 2014, 
p. 5). In particular, it concerns the use of RDF (Resource Description 
Framework) and the results of work on metadata modeling with its use (Dun-
sire, 2012, p. 4). Linked Data is intended to create data on all objects, not only 
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bibliographic, but also for example people, organizations, processes and con-
cepts. This is data created and published in such a way as to enable connec-
tions between data sets and dictionaries. The latter are understood more 
broadly than it was previously adopted in librarianship, since the name covers 
both dictionaries used at the pragmatics level, containing metadata values, 
also called controlled dictionaries (authority files, information language dic-
tionaries, lists of language names, geographical names, etc.), as well as sets of 
concepts used at the semantic level, previously called formats or diagrams 
(lists of metadata elements, fields and sub-fields of metadata formats with 
their definitions). In this way, both semantic and pragmatic metadata dictio-
naries, coded using standard coding languages, are sent to the cloud of data, 
and therefore available for direct computer processing. Each element of the 
dictionary is uniquely identified by means of an identifier; URI (Uniform Re-
source Identifier) is generally used because of its openness. 

The relationships between identified elements (for bibliographic data: 
works, materializations, copies, people, institutions, places, content elements, 
etc.) are described using languages such as RDF and OWL (Web Ontology 
Language), whose expressions can be processed directly through computers. 
These relations allow navigation between data contained in sources published 
on the Web, which causes their integration facilitating technical cooperation 
at the level of syntax. Organizational (legal) cooperation is obtained by open-
ing data. Data openness is not necessary to achieve technical interoperability 
but enables the full effectiveness of the technologies used. 

From the point of view of the interoperability of metadata created in this 
environment, it is important to separate semantics from metadata syntax. In 
Linked (meta) Data, the meaning of metadata (semantics) is separated from 
their syntax, so that changing structures does not modify the meaning. The 
only seeming difference is the replacement of some standards with others. In 
fact, the new standards have one, but very important new feature – both se-
mantics and pragmatics are coded using the same syntax (mainly XML 
/ RDF, although there are other serializations), and what’s more, it is a syntax 
that allows automatic processing data (thanks to its “understanding” by com-
puters), without human intervention. Currently, all large, universal classifica-
tions are available in the Linked Data version using SKOS (Simple Know-
ledge Organization System). Former metadata schemas are still in use 
(including MARC 21 field and subfield structure), but these structures are 
encoded in RDFS (RDF Schema) or OWL (syntax has changed), which can 
become ontologies placed in the data cloud. To each classification symbol and 
to each relationship expressed by the MARC structure (and thus to the label 
of each field of this format) and between these symbols and labels, a qualified 
link can be drawn, i.e. one that identifies and names the relationship between 
the connected elements. 
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The metadata environment organized in this way enables two types of 
metadata interaction. The first way to ensure interoperability is related to the 
existence of dictionaries of the two types described, useful especially when we 
want to combine data from various areas (fields of knowledge, practical appli-
cations). The Web user can view his resources without the need for know-
ledge of constantly changing technologies and the resulting structures that 
form the basis of the Web. When browsing, boundaries between resources 
are freely crossed, regardless of their physical distance. In the same way, you 
can browse data sets in Linked Data by following links from one resource to 
another, even when they are physically placed in different places and saved in 
different formats (Bermes, 2011). 

The resources of the linked data are also the contents of dictionaries of 
the two types mentioned above. They enable cooperation because they act as 
a switch center, placed in a data cloud, combining data expressed according to 
various data semantics. Such a center enables Linked Data to navigate from 
one set of metadata to another, by following links, i.e. URIs, even if the data 
connected to the center is heterogeneous. Imagine, for example, that there are 
two metadata resources, which structures include UDC symbols. Regardless 
of where in the various metadata structures (fields, elements) these symbols 
are placed, they refer using URI to UDC ontology, made in SKOS and availa-
ble on the Internet. Thanks to this, firstly, the meaning (semantics) of the data 
is unified, and secondly, it is possible to search for similar data by simply fol-
lowing the URI references. This method allows to avoid heterogeneity of se-
mantics due to ontological agreement (Heath & Bizer, 2011, p. 24). 

Linked Data is a distributed system. There is no single main data center, 
but any number of such centers connected with links. Any resource shared in 
this technology can function as a switching center in Linked Data. Finding 
information may involve following from one data center to another center 
following links which connect data that is there. The advantage of this is that 
the process is done intuitively. This is the second method of ensuring metada-
ta interaction, called “following your own nose”. All linked resources built 
using RDF and URI standards are a global information graph, available for 
unlimited manual browsing by users (people) and automatic scanning by ap-
plications following URI links. These links describe the relationships that cha-
racterize each element of the data it enters with other elements. A data ele-
ment identifying a person can, for example, be characterized by objects, 
places, other people, etc. attached to it, using links indicating the relationship 
with being an author, employee, place of birth or stay, father / mother, resi-
dent, fan and any other. This form of activity is sometimes graphically called 
“toURIsm” (from tourism). 

Linked Data is still an intention remaining in the sphere of ideas rather 
than running applications, although the work to create new standards gives 
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the first positive results. In the near future, the described solutions may be-
come the basis for the creation of library software providers of new genera-
tion integrated library systems (Wilson, 2012, p. 110). Integration is unders-
tood here differently or not just as it has been in integrated library systems, as 
an integration of software modules and processes implemented within the 
library system. In new systems, integration is to consist in close interaction of 
the library system with the outside world, which may be a condition for the 
survival and further development of these systems. According to Marshall 
Breeding (2012, p. 14), these types of systems will soon create most of the 
metadata as an LOD resource, resulting in a snowball effect. Every success 
achieved in the practical application of Linked Data technology will cause 
further progress in the development of libraries and users’ access to linked 
metadata and information resources. The openness of technology and re-
sources may reduce the dependence on commercial solutions, which is al-
ready observed to some extent (Nahotko, 2014, p. 18). 

Thanks to LOD technology, libraries gain such opportunities as: 

 sharing own data as LOD for other information systems, not only, 
and not even primarily library, 

 downloading and using LOD from other external resources of all 
kinds to enrich their own data, 

 using LOD to create a completely new Web Infrastructure, indepen-
dent of existing suppliers, as a basis for creating metadata, which is 
the goal of the BIBFRAME (Bibliographic Framework Initiative) 
project. 

These goals simply and directly lead to the creation of an environment in 
which cooperation at all levels of information systems will be ensured. 

Conclusion 

The article presents the technological aspects of OPAC development, in-
cluding central catalogs. This is a very important issue, because library cata-
logs have always functioned thanks to the use of currently innovative tech-
nologies, ranging from clay tablets and papyrus rolls to the latest electronic 
technologies. However, there is an additional aspect of information system 
design that is not of a technical nature. They are users of information systems 
– people (as opposed to users – computer programs). The needs of users 
should be the main factor in the implementation of information technologies 
and a determinant of the construction of standards such as the FRBR (Func-
tional Requirements for Bibliographic Records) model and RDA (Resource 
Description and Access) cataloging principles that bring libraries closer to 
LOD. Even though the needs and tasks of the user have been discussed since 

[ 
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the time of Panizzi and Cutter, through the Paris Principles up to FRBR, this 
problem has not been finally resolved. If the integrated information systems 
would work as presented in the article, then their functionality cannot end 
with providing the requested information objects. On the contrary, it is only 
on this basis that further information resource exploration services should be 
built. 

The use of new technologies means that OPAC, including central cata-
logs, become part of the universal information environment of global com-
puter networks. From this, however, it follows that instead of (or maybe next 
to) traditional care for the quality of metadata that are the result of intellectual 
work, librarians must also care for their interaction with structures used in 
other environments. An example of this care is efforts to ensure interopera-
bility of standards such as ONIX (book industry) and MARC (Mitchell, 2013, 
p. 299). It is even more desirable that our users, whose needs were just men-
tioned in the article, function in these other environments (Facebook, You-
Tube, Instagram, Amazon...), spending much more time there than in the 
library. Using the frequently cited analogy, we should break down the wall 
around the manicured rebates of our OPAC, opening them to the action of 
people outside this wall, even if we expose the rebates to trampling while 
providing much more extensive information services than before. 

This means that the features of OPAC should predispose it to function 
less as an inventory, constituting an inventory of the institution’s assets, and 
more as an information system – a bibliography, and maybe even an internet 
search engine, offering users everything that meets their information needs, 
regardless of where they are found requested materials, in what form (printed, 
electronic) and in what ways of access. Therefore, it turns out that our OPAC 
will face further changes, and the only thing that can be considered unchang-
ing in this respect is the constant need to create new solutions. 
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