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ABSTRACT: Under the regulations of the

Ministry of Education, Science and Tech-

nological Development, a digital repository

based on the Omeka S data storage platform

has been developed for the Faculty of Min-

ing and Geology. The platform has been up-

graded with the required modular extensions,

Solr index and automatic OCR. Furthermore,

document indexing and search have been fine-

tuned with the aid of e-dictionaries of the Ser-

bian language, which has brought about out-

standing results in terms of usage facilitation

and overall speed of document storage and

search within the repository that is a part of

the application.
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1 Introduction

In 2018, the Ministry of Education, Science and Technological Development
of the Republic of Serbia prescribed the mandatory deposit of metadata
of scientific research publications in the appropriate national, thematic or
institutional repository for all institutions engaged in scientific research.1 In
accordance with that, in June of 2019, the Faculty of Mining and Geology
of the University of Belgrade started developing a software solution for the
repository. The platform was selected according to the Compliance with the

1 Platforma za otvorenu nauku
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Open Archives Initiative standards and the principles of FAIR metadata
dissemination.

FAIR (Findable, Accessible, Interoperable, Reusable) principles ensure
that metadata is visible, accessible, interoperable and durable. The basic
FAIR principle is that data must have at least one unique identifier based
on which it can be found in the repository in which it is stored or in some
other repository to which it is linked. Such a unique identifier should thus
enable the retrieval of data according to a standardized protocol. Data inter-
operability is achieved by referring to other data (metadata) and is measured
by the performance of the repository in various data exchange methods, both
with users and with other software.

In addition to many open source software solutions such as DSpace with
Cris add-on, e-Prints, Omeka and others, we opted for the Omeka2 platform
due to previous positive experiences, ease of installation, flexibility and a
large number of software add-ons to extend basic functions, which are also
open access. A large number of institutions use the Omeka platform for vari-
ous applications of digital archiving of diverse content, which also contributes
to the credibility of the platform3 and a large user base is a prerequisite for an
active user community gathered at the forum,4 where users can consult with
colleagues from other institutions, add-on authors or the development team
of the Omeka project itself. Creating a multi-purpose platform is exactly one
of the goals we wanted to fulfill. It implies the creation of a repository of
not only scientific papers published in foreign journals, but also professional
and scientific papers in the Serbian language. An important functionality
is the possibility of mutual thematic and spatial connection of research re-
sults related to a locality, which is very important in the field of mining and
geology. The development of the repository and its software add-ons, as a
rule, follows the principles of Agile Project Management and design that
takes into account the needs of users (User-Centered Design) (Perry and
Waggoner, 2018). Focusing on users, inclusive and iterative development are
key components of the repository development process, which means close
cooperation of the development team with fellow librarians and other fac-
ulty employees from the Mining and Geology Department whose feedback
on software needs and testing contributed to the development process.

2 Omeka
3 Omeka Directory
4 Omeka Forum
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Examples of previous positive experiences of using the Omeka platform
are ROmeka@RGF5 (Томашевић et al., 2017) and the digital library of the
Criminal Police Academy6 (Vorkapić et al., 2017). Romeka@RGF served
as an open source development platform on which query extension soft-
ware and morphological dictionaries were successfully applied when search-
ing the digital library, which showed how important these language resources
are for the relevance of the obtained results, ie for increasing system re-
sponse (Tomašević et al., 2018). A special OWL7 RuDokOnto ontology has
also been developed for this digital library in order to better show users the
relationship between the elements of the project documentation for which
the library is intended to be stored (Лазић и др., 2019). Another advan-
tage of the Omeka platform is the number of users and their activity in
further software development. Omeka Semantic,8 an improved version of the
Omeka Classic platform, was used to create the repository. A detailed list
of all add-ons for the basic version of Omeka Semantic can be found on
the GitHub page of the project author.9 Omeka Semantic is intended for
institutions that manage multiple sites that share resources with each other.
Also, Omeka Classic uses only Dublin Core for metadata, while Omeka S
(Semantic) supports multiple namespaces, linking to ontologies and creating
dictionaries, and is also compliant with Linked Open Data principles. An
example of using the Semantic version of the platform is Henri Poincaré’s
Corpus of Digitized Correspondence with Famous Scientists, published us-
ing the Omeka S development environment, combining RDF (Rich Document
Format) repositories and SPARQL10 queries (Bruneau et al., 2020). Numer-
ous long-term solutions of digital archives based on the Omeka platform have
indicated that the platform can be successfully used at the Faculty of Mining
and Geology not only as a specialized digital library but also as a repository
for scientific papers and various forms of digital resources. Omeka is also used
as a teaching tool for independent research projects of students (Cuenca and
Kowaleski, 2018). As a platform for different types of digital archives, it is
widely used in the digital humanities, not only for written digital objects,
but also for multimedia content (Gill et al., 2020).

5 ROmeka@RGF
6 Digital Library of the Criminal Police Academy
7 OWL RuDokOnto Ontology
8 Omeka Semantic
9 Omeke Semantic - GitHub

10 SPARQL
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The repository of the Faculty of Mining and Geology11 was built as a
standalone application on a server within the institution. It can be accessed
by all users via the Internet, and can be used via a standard user interface
through a web browser and through an API (Application Profile Interface).
The OAI-PMH12 (Open Archives Initiative - Protocol for Metadata Harvest-

ing) has also been established, so that metadata from the entire repository
is available this way as well. The API is particularly important because it
allows for further upgrades over the system, and the OAI-PMH protocol is
one of the more well-known ways of automated data exchange between a
metadata aggregation system and a repository. The metadata of all papers
are publicly available, and the availability of the full text of the papers is
defined by the application of various licenses in accordance with the authors
of the papers.

2 Technical aspects of the repository

The operating system on which the repository was built is Ubuntu13 distri-
bution of the Linux operating system, version 19.04. For the needs of the
Omeka platform, a 5.7 version of the MySql14 server has been installed, and
Apache Solr15 is also used to search full text.

The current repository16 contains a total of 3874 records of 10 different
types of papers: in-proceedings (1333), journal articles (1052), doctoral dis-
sertations (688), master’s thesis (621), chapter in the monograph (113), con-
ference prints (20), specialist paper (18), monograph (1), practicum (1) and
habilitation paper (1). All papers for which the original document is avail-
able, in addition to containing metadata, the text is available and searchable
over the full text, and this functionality is enabled by using the SOLR index
whose integration is available as a plug-in (plug-in) for Omeka platform.

Additional Omeka functionalities are provided by software add-ons, and
the modules used are:

1. Advanced Search Plus module - Module for additional fields that are
searchable via advanced search (search for records by creation date, avail-
ability and resource type, etc.);

11 The repository of the Faculty of Mining and Geology
12 OAI-PMH protocol
13 Ubuntu
14 MySql
15 Apache Solr
16 Given data on the 15.10.2020
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2. Bulk export – A module that allows mass export of metadata in various
formats;

3. Citation – Module for displaying a string for quoting papers in biblio-
graphic sources;

4. Clean Url – A module that displays URLs as simple links suitable for
SEO (Search Engine Optimization);

5. CSS editor – A module that adds options for entering external CSS styles
on the administration page;

6. Custom Ontology – A module that allows the creation of custom ontolo-
gies to describe resources that cannot be described by standard ontolo-
gies;

7. Custom Vocab – A module that allows you to create your own dictio-
naries for describing objects, which allows us to create drop-down lists
when entering metadata and provide uniform values of certain fields with
metadata;

8. Derivative Images – Module for automatic creation of images for display
of papers – e.g. automatic generation of a small image of the home page
of the paper for which a source in pdf format is available;

9. Group – Module for grouping users and resources in order to determine
access rights and visibility;

10. Collecting – Module for adding forms through which users who are not
repository administrators can add records;

11. Guest User – Module for creating user profiles for users who are not
administrators;

12. OAI-PMH Repository – A module that makes the repository accessible
via the OAI-PMH protocol for data exchange;

13. Search - Module for advanced search parameters;

14. Search adapter for Solr - Integration module with Solr index that allows
searching papers in full text;

15. Auto Suggest – A module that allows automatic display of metadata
suggestions for object description.

The whole system consists of an application written in the PHP program-
ming language, a MySql database for metadata and a Solr index for storing
full-text documents. In addition to all the functionalities offered by addi-
tional modules, the repository has the ability to automatically read resources
(scanned documents) that have not been previously machine-readable and
save their text, which allows searching the entire text of documents, and
which is especially suitable for stored pdf files created by scanning. Google’s
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open source program Tesseract17 is used for automatic optical character
recognition (in the background) or OCR (Optical Character Recognition).
The search has been improved and enhanced with the possibilities of smart
search for all inflected forms of words, so that the requested term will be
found even though it does not appear in the form specified in the query,
which will be discussed in more detail later in this paper.

3 Entering data into the repository

There are two types of entries in the user interface - bulk and standalone. The
repository supports the principle of self-storage, which means that authors
of papers can store their own papers after logging into the system. The
structure of user accounts firmly follows the data structure of other parts
of the information system of the Faculty of Mining and Geology, so that
for each user has a certain department and chair where it belongs, which
enables more detailed filtering and analysis of data in the system. Each user
receives a username and password from the administrator, who assigns them
access rights and authorizations to paper in the repository. There are three
categories of users:

1. The author – researcher – can add his papers, and in accordance with
the authorizations can see other papers in the repository;

2. Librarian – manages all records in the repository and controls the entry
and import of data by authors, exports data from the repository;

3. Administrator – performs complete site administration, manages user
accounts, metadata and pages.

The user interface is adapted to the employees at the faculty, so they can
easily archive their papers on their own. The simplest example of entering a
paper in the repository looks like this: after the author logs in to the system,
he chooses the type of his paper from the drop-down menu and fills in the
form with the required information (metadata about the paper) and uploads
a file if necessary (Figure 1), and then the librarian, after the control, accepts
it, and if necessary supplements it with metadata and verifies it so that it
becomes visible in the repository. Selecting a paper type from the drop-
down menu generates a form specifically designed for the required paper
type, which makes it easier for users to enter data. Another way to make it
easier for users to enter data and to control the quality of the data entered

17 Tesseract
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are drop-down lists with predefined values designed for each form separately,
where feasible. Mandatory fields when entering data are marked with a “*”
and the system certainly does not allow the storage of incorrectly entered
record. Also, next to each input field there is an example of correctly entered
data. A total of 270 user accounts were created and several workshops were
organized where members of the development team trained users for self-
archiving of papers.

Figure 1. Form for posting a paper published in a journal

Significant acceleration of data entry was achieved by integrating meta-
data retrieval tools from the DOI (Digital Object Identifier)18 database. If
the paper has been previously assigned a DOI identifier, the user can press
the button to “download data from the DOI database” and automatically
fill in the form with the downloaded data. Data entry can also be performed
through a mass data entry add-in, where the data must be saved in a single
CSV (Comma Separated Value) file in which the input field data is sepa-
rated by commas. Users of the librarian and administrator categories have
the privilege of such data entry, in order to avoid misuse or incorrect data
entry.

18 Digital Object Identifier
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4 Data display

The home page, also the repository search page (Figure 2) consists of three
parts:

1. Main menu bar – which contains links to an advanced search page, a
page for posting a new paper (for authorized users only), and a page for
viewing a list of authors and their works. Next to the field for entering
search terms, there is a drop-down menu from which the category to be
searched is selected (one specific metadata category or full text);

2. Left menu for filtering search results and sorting found results;
3. Search results display – consists of the highlighted title of the paper,

the author, the button for generating a string to cite the paper, the
abstract and the generated image of the title page of the paper. During
the detailed presentation of the work (which is obtained by clicking on
its title), you can see the display of all metadata and resources, if they
are set. As a result of the search of the text of the document, instead of
the abstract, excerpts of the text (snippets) are displayed in which the
found terms are emphasized.

For each resource in PDF format added to the repository (after being
verified by the librarian), a new title page is automatically generated with
the repository logo, basic metadata (author(s), title, year of publication,
etc.) and a citation string, which becomes first page of the document.

In addition to the user interface for those searching the repository,
Omeka’s admin panel is also used, a special interface through which the
repository is administered. These pages are available in the user categories
librarian and administrator, and the ease of use of the admin panel is one of
the main advantages of the Omeka platform.

Changes in the source code of the application and the use of language
resources have significantly improved the system in two directions:

1. Search assisted by electronic dictionaries – improvement of Solr system;
2. Snippets presentation – source code enhancement and several add-ons

for Omeka S.

Based on the Serbian electronic dictionaries (Krstev, 2008), lists of related
terms were first generated, which were then imported into the Solr environ-
ment on the repository server. This type of connection enables a smarter
search of the repository and obtaining better quality results. Searching a
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Figure 2. Home page
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word automatically takes into account all its inflectional forms (tenses, num-
ber, cases, etc.), synonyms (if given in the database), as well as transliterated
pairs of those words (it does not matter whether the search is performed in
Cyrillic or Latin). Once imported, the lists also enable smart indexing in
the Solr system, which reduces the namespace, index size and thus greatly
speeds up the repository search process, although it takes a few extra sec-
onds during the initial indexing of papers. All this together ensures that the
user gets to the requested information quickly, avoiding multiple repository
searches on any particular query.

Changes to the source code of appendices, among other things, include
displaying marked parts of the text in which the requested terms were found
(Image 3), functionality of reading scanned documents, automatic filling of
input forms from the DOI database, etc. As a complementary software, when
implementing background processes, the Redis19 server – Server for manag-
ing multiple background processes is also used. This ensures the smooth
operation of the Omeka application while in the “background” the system
solves more hardware-intensive tasks such as OCR of attached documents.

Figure 3 shows an example of search results for the keywords “under-
ground water source.” As we can see in the passages of the text, the inflec-
tional forms of the words “source,” “underground” and “water” are also em-
phasized. The search parameters define that all metadata fields are searched,
including the entire text of the document, so the most relevant search result
is considered to be the document in which the variant forms of the requested
terms appear together several times. Among the search parameters, we can
choose the search only by metadata, by title, keywords, abstract, author, year
of publication, mentor. These fields were considered as the ones that users
could most often search for, so they were set aside for quick search on the
home page. Other fields can be searched via the advanced search page, where
advanced users are enabled to create more complex queries via a graphical
interface. The MySql database is used for search by metadata and the Solr
index is used for full-text search. The results of the obtained search can also
be reported as a text file in the form of a list of references to papers. It is an
efficient way to easily print a bibliography, and in combination with filtering
the results with the help of facets, it becomes a particularly useful tool for
different needs.

Also, a very important functionality when searching the repository is the
ability to filter the obtained results, using facets on the left side as shown
in Figure 3. It is possible to narrow the search by several parameters such

19 Server for managing multiple background processes – Redis
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Figure 3. Search results view
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as type of paper, format of the resource stored, department and chair of the
Faculty to which the author belongs, narrower (eg. M14, M21, M22,. . .) and
wider scientific paper category (M10, M20, M30,. . .), author and period of
publication. Also, next to each facet, there is a number of documents that
belong to a certain category, which can also help the user when finding the
desired document or creating a list for export. On a specific example, it is
possible to report papers for an individual researcher in a certain period,
which is especially important when collecting data for election to the title.

5 Conclusion

As Omeka is an open source platform, many adaptations and additions to
the functionality are possible, which in the case of the Digital Repository of
the Faculty of Mining and Geology has been improved in the best possible
way with the help of existing language resources for the Serbian language.
These extensions to language resources significantly contribute to the quality
of search results and a more user-friendly interface that is intended for non-
IT users, and allows quick and easy storage, retrieval and use of metadata
of entered works. Likewise, the simple user interface for administrators and
librarians offered by Omeka brings many possibilities for editing access rights
and site control, which enables easy work for librarians without the need for
constant support from IT experts. In line with the needs of Omeka users, new
open source modules are constantly appearing to improve existing ones and
add new functionalities. They can, with administrator privileges, be added
to the system without further modification of the source code, which is an
additional benefit. As a further direction of the repository development, it is
planned to switch to newer versions of Omeka and implement new add-ons
for various functions if needed, as well as implement tools for extracting full-
text information, such as named entities (locations, events, minerals, ore) to
enrich the search capabilities.
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