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Introduction

Bibliometric studies provide a map of
knowledge that is useful for researchers to
see which research themes have been
widely studied or not, making it easier for
researchers to determine the direction of
research conducted. Bibliometric studies
have been carried out in various fields of
research and until now using special
software to analyse the bibliographic data.
Many scientists and practitioners have
reviewed the possibility of implementing
big data in libraries. Before discussing big
data in the library, there were many
bibliometrics researches with the topic of
the library, among others Barik and Jena
(2019) who analysed publications from ten
open access journals in library science.
The purpose of this research is to find out
since big data in library articles were
written, which countries frequently write
about big data and keywords related to big
data in the library.

Big Data, according to Ed Dumbill
(2013) in Ali (2015), is data that
exceeds the capacity of conventional
database system processing. The data is
big, moves fast or does not fit the
structure of a database architecture. To
get value from this data, alternative way
must be chosen to process it. While
another definition is mentioned by Heer
and Kandel (in Lemieux, 2014):

At what volume the data becomes big

remains an open question, however, with
some suggesting that it comprises data at

the scale of exabytes, while others argue
for zettabytes or yottabytes.

St. Nath (2015) in Ali (2015) also
defines big data as follows:

Big data is an evolving term that describes
any voluminous amount of structured,
semi-structured and unstructured data that
has the potential to be mined for
information.

Big Data has characteristics as follow:
3V; volume, variety, velocity and other V
elements such as veracity and value.
Volume (data capacity) is related to the
size of data storage media, which is very
large or may be unlimited to petabytes or
zettabytes; variety (diversity of data) is
related to the type of data that can be
processed, starting from structured data to
unstructured data; while velocity (speed) is
related to the speed of data processing
generated from various sources, ranging
from batch data to real time, while the
characteristics of veracity (truth) and value
are related to the uncertainty of the data
and the value of the benefits of the
information generated (Sirait, 2016).

Big data is a phenomenon caused by
the swift flow of information. The issue
of big data in libraries has begun to be
widely discussed. While its application
in the public or government sector,
seems to be still limited. According to
Ali (2015) big data requires libraries to
improve, among other things, library
organizations and internal data
improvements that cover both
electronic and printed collections. One
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of the important issues is the
improvement of librarians with special
skills. In addition, according to Jin et al.
(2015) every organisation, including
libraries, that wants to succeed in big-
data projects must be clearly related to
their requirements and work efficiently
with big data. Some librarian jobs that
have evolved from the basic librarian
work include data management
consultant, data mining consultant, data
research scientist, librarian data
services, librarian data design, digital
archivist, digital collections, strategist
and architecture librarian, digital
humanities design consultant, digital
records archivist manager, data
management services, librarian data
research, research data management
coordinator, scientific data curation,
librarian specialist/metadata, scientific
data curator and social science data
consultant. Changes in the competence
of librarians in the digital age require
them to update their knowledge and
skills so that they are in line with the
changes that occur.

Researching big data in libraries in
the literature

The Scopus database was accessed
on 24 May 2019 by using the keyword
“big data” AND “library” in the search
box. There were 74 papers, however, 1
article was dropped because of it not
meeting the criteria (affiliation and
abstract were not available). The papers
consist of journal articles, conference
papers, book chapters, editorial and
review. Then the data were extracted
into excel and analysed as follows (by
the year, by the author/s’s country, by
the theme and by the publisher).
Following that the collected data were
analysed using VOX viewer software to
see the relationship between big data
terminology and library, terminology
clustering, keywords that often appear,
countries that publish big data, number
of big data authors, year of publication
and name of journals that publish big
data and library articles (Alagu and
Thanuskodi, 2019).

A visualization using VOXviewer
software including important words in
abstracts of big data articles and
libraries. The results of the visualization
show the relationship of words or terms
that appear in big data in library articles.

There are four clusters of terminology
or keywords that are interrelated with
big data and libraries, which are
distinguished by green, red, blue and
yellow colour. In the green cluster, there
are the words “university”, “tool”, “role”,
“knowledge”, “researcher”, “data set”
and “government”. According to the
papers, big data analytics is implemented
in academic libraries, in which in
academic libraries the data are very
complex and huge. Academic libraries
are recognized as a research library that
provides many data and knowledge for
their users. There are several clusters the
first of which includes “big data era”,
“innovation”, “change”, “internet”,
“model” and “library service”. This
cluster shows that in the big data era is
related to innovation and rapid change
and it is supported by the internet to
connect data, information and people.
The second cluster focuses on the words
“algorithm”, “collection”, “fact”,
“project”, “hadoop”, “volume” and
“variety”. The next cluster focus on big
data technology such as software they
use, algorithm to manipulate the data, the
volume and variety of big data. Finally
there is a cluster that is represented by the
words “information science”, “design
methodology approach” and “practical
implication”. The last cluster shows the
information science, practical
implication of big data and methodology
that they used. The four clusters are
tangent to each other. It is said that the
big data in library comprise of the
academic libraries and library services
and researchers, the software that they
used, it strong relation to innovation and
change and implementation in the
library.

Keywords that often appear based on
the results of terminology visualization
are marked by thickening of the circle
and text in the Voxviewer, such as “big
data”, “libraries”, “libraries”, “data
handling”, “data mining” and “university
libraries”, “digital libraries”, “academic
libraries”, “big data application” and
“data management”. Writing about big
data in libraries related to data handling,
data mining, data management, big data
applications where the article discusses
the use of data for management purposes
in the library. Implementation of big data
is found in many college or academic
libraries but rarely discussed in public
libraries. Thus, with the era of big data,

there are many opportunities for libraries
to solve problems that arise by processing
data with the help of technology. The
authors of articles on big data in libraries
that published at least three papers were
China (32), Poland (3), UK (3) and the
USA (14).

Current research trends refer to data-
based research. This provides an
opportunity for librarians to develop
their skills in the field of information
technology (Farida, 2018). One
example of research on big data in a
library was conducted by Teets and
Goldner (2013), focusing on WorldCat
OCLC database from a global library
collection and includes works by other
libraries so that they may expose their
data using big data concepts and
standards.

In terms of publication, writings on the
topic of big data in the library that are
indexed by Scopus are written in
five different forms, namely articles,
conference papers, book chapters,
editorials and reviews. The majority of
writings are in the form of articles (47.94
per cent) and conference paper (31 per
cent). Not many books, editorials and
reviews discuss the topic of big data in the
library. Some of the conference titles
containing big data topics are as follows:
International Conference on Data
Engineering, International conference on
Computational Science and Engineering
2013, International Conference on High
Performance Computing and Simulation,
International Conference on Fuzzy
Systems, International Conference on
Cloud Computing, International
Conference on Semantics, Knowledge and
Grids, and many more. There are various
international conferences focusing on
computer science and engineering,
the results of the data also show that the
publication of big data from the
international conference results in the field
of library has yet to be done before. This is
one of the gaps in the field of library
science where a scientific communication
forum is needed to discuss big data and its
implementation in the library.

There are currently many
conferences and call for paper on the
topic of big data, for example, the A-
LIEP conference and the 2019 ICADL
conference. In the conference, one of
the sub-themes was big data and data
science. Universitas Sebelas Maret
Surakarta library held an International
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Seminar with the theme “Big Data:
Building and Disseminating Research
in Higher Education’’ in 2019. This
activity was held with the aim of
providing insights on the importance of
research in an educational institution,
especially tertiary institutions, so as to
create a sustainable and quality research
atmosphere through the role of
librarians in the industrial revolution era
4.0. The seminar was attended by
lecturers, students, librarians and
researchers from various regions in
Indonesia. However, the international
seminar did not specifically target
libraries and big data.

One article on the topic of big data in
the library first appeared in 2012. Then
every year the number of writing about
big data in the library increases and
reaches its peak in 2018, which were the
last year studies. This shows that the big
data issue has only been popular in the
past five years. It can be predicted that
in 2019 onwards, the number of articles
about big data in libraries will continue
to grow.

Looking at the history of the
development of big data, around 2005,
people began to realize that there was a
number of user-generated data through
Facebook, YouTube and other online
services. Hadoop, an open-source
software for collecting and analysing
data was developed in the same year.
NoSQL has also begun to gain
popularity so far. The development of
social media also has a strong influence
on the existence of big data.

The data shows the top five journals
indexed by Scopus, which contain
writings about big data in the library.
First is Library Hi Tech with five
articles (6.84 per cent), followed by the
advanced in intelligent systems and
computers journal containing four titles
(5.47 per cent). Hi-tech Agro food
industry journal and advanced material
research journal with three articles each
(4.1 per cent) and Journal of Advanced
Oxidation Technology with two articles
(2.73 per cent).

The results of big data research in the
library still revolves around the
discussion on the concept of big data,
the essence of big data for libraries, the
view of the head of the library related to
big data and its implementation in the
library. Many library leaders do not
understand the importance of big data

for the library, whereas experts say that
big data is very important for library
development. Furthermore, Golub and
Hansson (2017) provide an argument
that research related to big data in
libraries is a great opportunities for
academics to develop libraries,
especially the need for open access to
information for the public. There are
still many research gaps that can be
investigated. One of the results of
implementing big data in a library is to
study user patterns in using the library
so that an appropriate library service
will be obtained and Jantti (2016)
analyses the use of the value cube to
integrate all library data at the University
ofWollongong. The era of big data brings
new challenges for libraries, especially in
providing data and information for
service development. The use of data
processing tools and data processing
techniques with new methods is also a
serious challenge for libraries (Chuifeng,
2013). With big data, libraries can
develop various services including
knowledge services, user failure analysis,
value analysis, intelligent-aided decision-
making and forecast resource faults
(Weihong et al., 2012).

Libraries can also use data
originating from outside the library. Sun
and Ma (2014) have a concern on the
security and privacy of library data in
the era of big data. Big data also
encompasses library services with the
concept of big service and smart library
in tertiary institutions proposed by Zhao
et al. (2018). However, information
technology in libraries are unable to
handle large amounts of data, both
structured and unstructured (Ye, 2017).
Some big data analytics software can
also be used by libraries to process data
from social media such as social
networks analysis, statistical analysis
and geographic coding that can be used
to assess the effectiveness of using
social media in a library (Cervone,
2017). In its implementation, the use of
data for decision-making is also rarely
used, there are still subjectivity factors
that determine the decision-making
policies in the library (Johnson and
Cassady, 2018). The role of librarians in
implementing big data in libraries is
considered quite important, in
collaboration with data analysts, data
architects and IT specialists, to build
library databases. The job of the

librarian here is to determine metadata,
create a thesaurus and create search
parameters (Johnson, 2017).

Research on big data is very closely
related to digital libraries. Libraries are
expected to be able to mine data that is
from outside the library (Yingying,
2018). Bhat, 2018, emphasizes that the
current condition of many digital
libraries is that they do not have data
storage that is able to play a digital
preservation function in the library.
LInlin (2017) once mentioned that
changes in information processing in
libraries will occur in the era of big data,
where everything can be done virtually
from virtual training, virtual classrooms
and virtual experiments.

Big data and public libraries have not
been researched until now. Big data is
still widely associated with university
libraries. There are also a number of
librarians who do not understand the
concept of big data-related libraries
(Zhan and Widen, 2018). However,
Kim and Cooke (2017) have conducted
research using big data analysis on
public library operations in London and
Seoul, and learned that big data
software to analyse data from both
libraries provides a new breakthrough in
terms of analysis and offers a new way
of evaluating library services quickly
and effectively.

Concluding remarks

The implementation of big data in
libraries is still in an early stage, it is
shown from the limited number of in the
library literature as of 2018. Not many
libraries use big data to support
innovation and services since there have
been lack of skills. Librarians
can enhance their skills and knowledge
by following some training in
big data analytics or research
data management. The information
technology infrastructure also needs to
be upgraded since big data need big IT
capacity. Finally, a big data management
policy should be made to ensure
implementation and sustainability.
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