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Abstract: Data in web-based information systems is of growing interest for
analytical processing by organisations. Usually, the text data in this type of systems has
an unstructured form. Unstructured data in web-based information systems has a very
large volume. This implies the application of specific approaches to analytical data
processing given their natural unstructured form. The need to present text data from web-
based information systems in a structured form is highlighted. The article is dedicated to
such issues. The peculiarities of the data in web-based information systems are
considered. A conceptual approach for presenting text data from this type of systems in
a structured form is presented. Based on the proposed conceptual approach, a model of
software solution, which is an opportunity for technological implementation of the
conceptual approach, is defined. Emphasis is placed on the growing role of data within
the web concept of management decision-making in organisations.
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Introduction

The need to present text data from web-based information systems in
a structured form is found mainly in the subsequent possibilities for analysis
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of the text data presented in this way. In the context of raising the level of
management decisions made in organisations, it is essential to have data in
a form that allows their subsequent analytical processing. In this context, the
aim of the article is to perform the following sequence of tasks:

e Clarifying the theoretical statements about the need to present in a
structured form the text data in web-based information systems;

e Developing a conceptual approach for presenting text data from
web-based information systems in a structured form;

¢ Defining a model of software solution, which is an opportunity for
technological implementation of the conceptual approach.

The implementation of the activities on these tasks creates opportunities
to develop software solutions for presenting text data from web-based
information systems in a structured form. In this sense, web-based information
systems are the object of the study, and the subject of the study is the
presentation of text data from this type of systems in a structured form. The aim
of the research is to study the features and nature of data in web-based
information systems, to develop a conceptual approach for presenting text data
from web-based information systems in a structured form and to define a
software solution model based on the proposed conceptual approach.

* * %

With the development and extension of the web concept, it turns out
that the data within the software solutions that is part of this concept remains
inaccessible for analytical processing in its natural form because it lacks the
necessary structure to apply existing analytical techniques. However, by
identifying key characteristics, data that may seem unstructured may not be
completely unstructured (Holmes, 2017). For instance, emails contain
structured metadata in the title, as well as the actual unstructured message
in the text. Metadata is structured information that describes, explains,
locates, or otherwise makes it easier to retrieve, use, or manage an
information resource. Metadata is often called data about data or information
about information (NISO, 2004). On this basis, emails can also be classified
as semi-structured data. Metadata labels, which are essentially descriptive,
can be used to add structure to unstructured data. Adding a label with words
to an image within a web-based information system makes the same image
recognisable and easier to search. Semi-structured data can also be found
on social networks that use hashtags (descriptive labels), so that messages
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on a topic that are essentially unstructured data can be identified (Holmes,
2017). The main activities in the process of processing unstructured data
within the web concept can be defined in the following sequence:

e Collecting unstructured data;

¢ Transforming the collected unstructured data into a convenient form

for processing;

e Manipulating the converted data;

e Storage of ordered and summarised data and extraction of relevant

information from them;

e Output and transmission of the extracted information.

Based on the evolution of the Web concept and the peculiarities of the
stages of Internet development, it can be concluded that the variety of
opportunities provided by web-based information systems is a prerequisite
for the availability of a lot of data with diverse thematic content and lack of
centralised control over their form of presentation. If within a web-based
information system the data is usually presented in a certain way, then within
a group of many web-based information systems the presentation and
categorisation of the same data type is usually different for each web-based
information system and the whole set of data can be considered as a set of
unstructured data. Nowadays, much of the data of interest for analysis by
organisations is in an unstructured form within various web-based information
systems. In this context, extracting data from web-based information systems
is a key activity that is crucial for organisations. According to some research
in the subject area, (Das and Kumar, 2013) more than 80% of useful business
data is in unstructured form. Using large amounts of data is common for large
companies. In Bulgaria, the application of business analysis systems is also
intended primarily for large enterprises, while small and medium-sized
enterprises experience a number of difficulties in this regard (Shishmanov,
2013). The introduction of digital innovations in companies requires a review
of all existing processes in order to make the necessary changes to achieve
their digital and corporate goals (Orehov, 2020). Apart from companies in the
business sector, data and software solutions for data analysis are extremely
important for public sector institutions, where the need to increase the
efficiency of e-government is increasingly emphasized (Kirilova and
Naydenov, 2021). In this regard, the significance of the computerisation of
internal control in the public sector should be noted, in addition to the
dependence of this effectiveness on the relevant control and security
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measures. (Borisov, 2021). Software solutions in general and in particular
specialised software solutions for data management are a significant factor
in the development of modern economy (Kirilov, 2016). According to some
researchers in the subject area, including Khanet et al. (2014), as well as
Eberendu (2016), unstructured data is constantly increasing in volume, due
to the data that is created daily in modern world-famous platforms with rich
user content, such as YouTube, Facebook, Twitter, LinkedIn, etc.

In the context of the possibilities for developing a conceptual approach for
presenting text data from web-based information systems in a structured form,
it is necessary to make some preliminary assumptions, which have the
character of restrictive conditions with regard to the conceptual approach itself:

¢ The whole process of text data analysis in web-based information
systems can be divided into three conditional parts: extraction of text data
from web-based information systems; presentation of the already extracted
text data in a structured form and analytical processing of the text data
presented in a structured form (Fig. 1);

e The conceptual approach for presenting text data from web-
based information systems in a structured form aims to establish appropriate
methods and technological tools only with regard to the presentation of text
data in a structured form. This means that the application of the conceptual
approach presupposes the assumption that the text data from the web-based
information systems has already been extracted and is in temporary storage;

¢ The conceptual approach does not imply the inclusion of methods
related to analytical processing of text data already presented in a structured
form. Analytical processing is the subject of further research outside the scope
of this article. In essence, analytical processing may include performing
contextual analysis, analysis of specific fragments of the text, etc.

= Presentation of Amnalytical processing
dii‘];:r:e?){;‘:?ed already extracted of text data
text data in presented in a

information systems

structured form structured form

Figure 1. Extraction, presentation in a structured form and analytical
processing of text data in web-based information systems
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These three assumptions should be considered as restrictive
conditions regarding the scope of the conceptual approach being developed.
lts main goal is to achieve a correct presentation of the already extracted text
data in a structured form, which will end with the recording of the relevant
data in a data repository, and this will allow subsequent analysis:

e Method for comparison with a set of templates for presenting text
data from web-based information systems in a structured form;

¢ Method for recognising fragments in text data structures;

¢ Method for creating a set of templates for presenting text data from
web-based information systems in a structured form;

¢ Method for clearing redundant fragments in text data structures;

¢ Method for storing configurations for presenting text data from web-
based information systems in a structured form;

¢ Method for visualisation of the text data presented in a structured
form.

The proposed system of methods should be precisely specified. In
order to make the description of the characteristics of each of the methods
clearer, it is good to use a similar method in the specification. The definition
of the system of methods imposes and requires both the detailed description
and specification of each of the methods in the conceptual approach, and a
description of their relationship. For these reasons, and in view of the aim of
the article, the following sequence of implementation of the proposed
methods is suggested (Figure 2).

The first method in the conceptual approach is a method for
comparison with a set of templates for presenting text data from web-based
information systems in a structured form. The implementation of this method
presupposes the existence of a set of predefined templates for presenting
text data from web-based information systems in a structured form.

The second method in the conceptual approach is a method for
recognising fragments in text data structures. Before describing the essence
of the method, it is necessary to specify that it is the second in the overall
sequence of methods in the conceptual approach. lts implementation is
carried out in the event that the implementation of the method of comparison
with many templates for presenting text data from web-based information
systems in a structured form does not give the required result. This practically
means that no match of the analysed structure with the predefined structure
templates was found.
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Figure 2. Connection between the implemented methods as part of
the conceptual approach
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The third method in the conceptual approach is a method for
creating a set of templates for presenting text data from web-based
information systems in a structured form. The purpose of this method is
to provide an opportunity to define different templates for presenting text
data in a structured form (in case one of the already existing templates
is not recognised and a new definition is required) which should be
applied depending on the specifics of the content of a particular web
page.

The fourth method in the conceptual approach is a method for clearing
redundant fragments in text data structures. The purpose of this method is to
provide the ability to clear unnecessary fragments of text data, which will
allow the effective presentation of text data in a structured form, depending
on the specifics of the content of a particular web page.

The fifth method in the conceptual approach is a method for storing
configurations for presenting text data from web-based information systems
in a structured form. The purpose of this method is to provide the ability to
store configurations for presenting text data from web-based information
systems in a structured form.

The sixth method in the conceptual approach is a method for
visualising the text data presented in a structured form. The purpose of this
method is to provide an opportunity to visualise the presented in a
structured form text data from web-based information systems to be
exported to external systems.

The description of the proposed methods is presented in Table 1.

Based on the described system of methods in the proposed conceptual
approach, a model of software solution for presenting text data from web-
based information systems in a structured form can be defined. This model
includes the connection between the system of methods and the environment
from which the input text data from web-based information systems is
provided. The model of this software solution is defined according to the
specifics of the classic three-layer architecture of web-based information
systems, which consists of a layer of data, a layer of business logic and a
layer of user interface (Figure 3).
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Table 1
Description of the methods in the conceptual approach
Aim Tasks Result
The first | To match the web- | To carry out an analysis of the already | Found a match
method based structure | extracted text data from web-based | with a predefined
with a predefined | information systems; to retrieve a template | template.
structure template | from the set of defined templates for
from the | presenting text data in a structured form;
corresponding set. | to compare and provide feedback on whether
the text structures of web-based information
systems correspond to any of the predefined
templates.
The second | To enable | Defining a new rule for recognising fragments | A set of
method automatic in text data structures within a web page; recognised
identification  of | defining a rule that complements an already | fragments in text
fragments in text | existing rule for recognising fragments in text | data structures,
data  structures | data structures within a web page; which includes a
within a web page. | defining a rule that modifies an already existing | description of the
rule for recognising fragments in text data | relevant
structures within a web page for a specific use | elements and
case. their content in
the form  of
hypertext.
The  third | Creating various | The main tasks of the method are the | A set of
method descriptions  of | following: defining a new template for | templates for
possible web page | presenting text data from web-based | presenting text
structures that can | information systems in a structured form; data from web-
be algorithmically | defining a template that complements an | based
recognised  and | already existing template for presenting text | information
applied in the form | data from web-based information systems in | systems in a
of a template in | a structured form; structured form.
the respective | defining a template that modifies an already
case of use. existing template for presenting text data
from web-based information systems in a
structured form for a specific case of use.
The fourth | Creating an | Defining a new procedure for clearing | The creation of
method algorithm for | unnecessary fragments within text data | an algorithm for
recognising blocks | structures on a web page; recognising
of  unnecessary | defining a procedure that complements an | blocks of text
text within a web | existing procedure for clearing unnecessary | within a  web
page that are not | fragments within text data structures on a web | page that are not
of interest for | page; of interest for
presentation in a | defining a procedure that modifies an | extraction
structured form existing procedure for clearing unnecessary | (cleared data).
fragments within text data structures on a
web page for a specific use case.
The fifth | Creating a | Defining script to create configuration storage | Configuration
method repository, where | repository for presenting text data from web- | repository for
the available | based information systems in structured form; | presenting  text
configurations for | creating procedures for recording new | data from web-
presenting  text | configurations for presenting text data from | based
data from web- | web-based information systems in a structured | information

based information
systems in a
structured form is
saved.

form;

creating procedures for processing requests
for access to stored configurations for
presenting text data from web-based
information systems in a structured form.

systems in a
structured form.
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The  sixth | Visualisation  of | Selecting a set of text data presented in a | Visualised textual
method the presented in a | structured form; data presented in
structured  form | visualising the selected text data presented | a structured form
text data, which | in a structured form; that can Dbe
provides exporting the text data presented in a | exported to
opportunities  for | structured form to external analysis systems. | external analysis
export of the text systems.

data presented in
a structured form
to external
systems,  where
relevant analyses
can be performed.

The implementation of the system of methods begins with the initial
configuration, which must include the address of a web-based information
system on which the individual methods will be applied. After loading the
respective configuration, the text data is extracted from the respective address
and the method for comparison with a set of templates for presenting text data
from web-based information systems in a structured form is performed. The
available templates are loaded and applied to the extracted text data. When
finding a matching template, it is proceeded to the method for clearing
redundant fragments in text data structures. If no template is found, the method
for recognising fragments in text data structures is started. The available rules
for recognising fragments in text data structures are loaded. The result of this
method is a dynamically generated template or part of a template. After
implementing the method for recognising fragments in text data structures, if
there are available results, they should be given a configuration that represents
the approval or rejection of each of them. Then the method for creating a set
of templates for presenting text data from web-based information systems in a
structured form is implemented. Within this method, the final template is
created in order to be applied in the process of presenting the extracted text
data in a structured form. The design of the method for clearing redundant
fragments in text data structures includes a visual tool for setting specifics,
which in a certain way describes fragments of the recognised structures that
must be removed from the final result. Confirmation of the final settings leads
to the transition to the method for storing configurations for presenting text data
from web-based information systems in a structured form. The implementation
of this method is a record of the selected configurations from the previous
methods. Then, it is proceeded to the implementation of the method for
visualisation of the text data, which shows the practical result of the application
of the conceptual approach for presenting text data from web-based
information systems in a structured form.
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Figure 3. Software solution model in accordance with the proposed

conceptual approach
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Based on the research conducted in the article and based on the
proposed conceptual approach for presenting text data from web-based
information systems in a structured form, the following conclusions can be
defined:

o With the development of the web concept, the data in web-based
information systems on the Internet is growing significantly, based on which
web-based information systems available on the Internet can be defined as
the largest number of data systems in unstructured form;

e From atechnological point of view, the extraction of data from web-
based information systems precedes the application of the appropriate
approach for its presentation in a structured form;

e The conceptual approach proposed in the article can serve as a
starting point for building software solutions for presenting text data from web-
based information systems in a structured form;

e The possibility for analytical processing of the text data presented
in a structured form is essential for modern organisations in the context of
increasing the adequacy of management decisions.

Conclusion

The main results of the development of this research issue are in the
following areas:

o The theoretical statements about the need to present text data from
web-based information systems in a structured form are clarified, where the
natural form of data does not have the necessary structure to be analytically
processed,;

e A conceptual approach for presenting text data from web-based
information systems in a structured form has been developed. It consists of
a system of interconnected methods;

e A model of software solution is defined, representing the practical
applicability of the technological implementation of the conceptual approach
proposed in the article.
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