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Abstract
People are getting more and more used to consume a digital, online content. Many outlets switched
to online publication or at least increased their online presence. Besides, online publication is not the only
domain of publishing houses. Many different organisations and companies - including those from area
of agriculture and rural development - provide online content in form of articles. Importance of semantic web
is growing constantly. Together with metadata descriptions, it is necessary for all the current search engines,
smart assistants and AI technologies. Public standards and open source software can significantly speed
up development and reduce costs when it comes to the Internet and World Wide Web. The paper provides
overview of an updated methodology for creation, storage and presentation of online information content
in World Wide Web environment. The latest research was focused mainly on presentation and semantics.
The whole research process is established as well as the final formulation of the methodology.
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Introduction

such as HTML, CSS, and JavaScript can manage
the online content nowadays (Brown, 2014).

The paper builds on the previous work published
by (Masner et al., 2018). The paper provides
an updated version of the methodology for Creation,
Storage and Presentation of Information Content,
newly referred as WICM (Web Information Content
Management). The paper provides overview
of the research design and all the methods used.

Current information content should focus not only
on the appearance of the result shown in a browser
but also to be accessible for humans as well
as for machines (Minin et al., 2015). The content
is also commonly viewed on variety of devices,
especially smartphones and tablets (Šimek et al.,
2014). The structuring of content then helps
to display it more responsively. Besides, structuring
and metadata are essential in open data publication
(Stočes et. al, 2018).

We have seen a significant departure from classical
printed media such as newspapers, magazines,
and even books for more than twenty years. People
are getting more and more used to consume a digital
(online) content. In order to stay relevant in light
of these changes, many outlets switched to online
publication or at least increased their online presence
(Das et al., 2009). Besides, online publication is
not the only domain of publishing houses. Many
different organisations and companies provide
online content in form of articles. Establishing
and managing websites and portals have become
easier as of late. Due to the progressive development
of internet and web technologies, especially
Content Management Systems (CMS), even users
without knowledge of the desired technologies

As (Rudman and Bruwe, 2016) stated: “Web
3.0 entails an integrated Web experience where
the machine will be able to understand
and catalogue data in a manner similar to humans.”
So, Web 3.0 is usually considered by authors
as semantic web. Furthermore, there are talks
about “Web 4.0”. There is not a unified
definition of the term yet. Some authors define it
as a symbiotic web with interactions between
humans and machines (Aghaei, 2012; Choudhury,
2014), many stated that there will be an important
role of IoT technologies (Nath and Iswary, 2016;
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Srirama, 2017), and some mention the important
role of Big Data technologies (Peinl, 2016). Taking
everything into account, until there is a real artificial
intelligence which understands human language,
the semantics on the web is crucial. Semantics is
necessary for all the current smart assistants such
as Google Home, Amazon Echo, Siri (Sweney,
2016).

from separate, simpler and more independent blocks
using some kind of blocks are becoming more
widespread (Nikolíc and Šilc, 2016), (Czerniak,
2015).
Current trend in web development leans towards
small applications modules, reusable components
and microservices. As (Sahay, 2003) shows,
the standardisation simplifies software development
and enables utilisation of widely used libraries,
modules and frameworks based on open source
code. Using open source software components
has therefore a positive influence on development
speed (Merilinna and Matinlassi, 2006).

Open source software and open source CMSs
in particular are highly exploited in the field
of online publication. Not only in areas such
as agricultural sector, rural development,
government and local government and non-profit
sector, the open source software is very popular.
It is a logical way of saving expenses for own
development (Šimek, et. al., 2017).

The main objective of the proposed WICM
methodology is to bring standardisation to creation,
storage and presentation of the information content
in WWW environment. The methodology was
divided into 3 main modules. Each module deals
with different area of interest. The modules are
as follows:
-- Creation and update
-- Storage model
-- Presentation, semantics, share and archiving

Use of WYSIWYG (What You See Is What You
Get) editors for content creation and update is
very widespread. These editors strive to work like
conventional desktop text editors such as Microsoft
Word. Many users use the Word application
to create documents for printing. Nevertheless,
WWW environment is different and has many
specifics. Therefore, the output is not always
as intended and seen in the editor. The WYSIWYG
editors are not able to simulate different devices
and responsiveness. Moreover, as (Khalili et al.,
2012; Khalili and Auer, 2015) state, there is lack
of support of semantics. On the other side, advanced
ways of content creation, such as composing

Materials and methods
The whole research process utilizes several
methods as shown in Figure 1. The methodology
development was based on prototyping approach

Source: own processing
Figure 1: Research process design.
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--

according to (Bally et al., 1977). It has been
divided into three main stages according
to the three defined modules. First of all, we
developed a preliminary software prototype.
After that, the Focus Group session was held.
The prototype was shown to the participants.
The session was mainly dedicated to a collection
of users’ needs. After that, the detailed objectives
and requirements for the methodology has
been defined. The previous paper dealt mostly
with the Content creation and update
and the Content storage model modules.

There should be standardised data format
and structure for content transfer, share,
exchange and backup

Within the third stage, an analysis of semantic web,
metadata description, and data exchange formats
has been conducted. In WWW environment,
there are basically two formats used to store
and exchange data – XML and JSON. As (Sandrih
et al., 2017) stated, both formats are very commonly
used and are exchangeable and inter-transformable.
Many authors point out that JSON format is faster
in processing and less data-intensive, especially
for use with mobile devices (Jorstad et al., 2008;
Nurseitov et al., 2009; Lin et al., 2012). JSON
is therefore appropriate exchange format to be
used within web services and by server-side APIs
in communication with mobile applications.
To facilitate portability of the content, an exchange
format based on the storage structure needs to be
defined.

The
objectives
and
requirements
for the methodology have been updated, based
on the preliminary and follow-up research.
According to the modules, they are as follows:
--

Creation and update
◦◦ Users without knowledge of internet
technologies should be able to create and
update the content
◦◦ The process of creation and update
should not allow to make inconsistent
output (in terms of HTML code)
◦◦ Data input should be user friendly
without any need for training
◦◦ Users should be able to see the result
of the inserted content
-- Storage model
◦◦ There is a need for general model
of storage without regards to database
technology
◦◦ The structure should respect other
modules
-- Presentation, semantics, share and archiving
◦◦ The stored content should not contain any
CSS code
◦◦ The structure of the stored content should
be transformable for use in various
devices such as tablets and smartphones
◦◦ There should be a way to define
presentation rules, especially HTML
structure
◦◦ The stored content should be resistant
to redesigns
◦◦ The
methodology
should
follow
semantics rules
◦◦ The storage model should allow metadata
enrichment
-- The methodology should follow best
practices for SEO

After the third stage, the Focus Groups method
was used again. The same group of participants
as previously was involved. The developed
prototype was introduced and discussed.
The session was mainly focused on the user-related
part of the proposed methodology. The prototype is
shown in Figure 2 and Figure 3.
The methodology and its components were
discussed with several web professionals
and developers.
Semi-structured interviews
were conducted. The interviews were focused
on the other side of the methodology – storage
model, technological presentation in browsers
and aspects related to developers and administrators.
Guide for the semi-structured interviews included
following questions:
-------

Can you evaluate the use of content
structuring for content creators?
How do you evaluate the storage model?
Does it contain all the necessary fields?
Can the proposed standardisation help
speed-up the development process?
How are you using metadata description? Is
the proposed method beneficial?
Have you carried out any migration between
CMSs?
Can you evaluate the proposed methodology
and its contribution?

The methodology was finally defined using
a form similar to the current web standards
and specifications. IETF recommendation RFC2119
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Source: own processing
Figure 2: The application prototype part 1.

Source: own processing
Figure 3: The application prototype part 2.
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Formulation of the methodology
Creation and updating of the content
1. The content MUST be composed
of independent blocks.
2. The blocks SHOULD NOT have any fixed
position. Users SHOULD be able to easily
change order of the blocks.
3. The preview of the result MUST be separated
from the editor.
4. The preview SHOULD be shown to users
in real-time.
5. The content MUST consist of several basic
blocks which MUST respect the Storage
model. The blocks are according to classes:
Paragraph, List, Table, Embedded content,
HTML (pure HTML).
6. The application SHOULD be able to create
groups from abovementioned blocks
to support more complicated content.
7. The content MAY be enriched by connecting
external media, which can be specific for the
implementing application.
8. The final application SHOULD provide
an
interface
to
define
templates
of the content.
9. The templates MAY set fixed position
for blocks or groups (and create exception
from the rule 2)
10. The templates and the editor SHOULD lead
authors to properly add metadata descriptions
Content storage
1. The content MUST be stored according
to the UML Domain model as shown
in Figure 4.

as defined by Bradner (1997) is used in the text
to signify the requirements. The words MUST,
MUST NOT, SHOULD, SHOULD NOT, and MAY
are used in the same manner.

Results and discussion
The methodology was updated according
to the results of the latest research. The Creation
and update, and Storage model modules were
modified to comply with the needs for semantics.
Additional modifications have been made according
to the findings obtained during the Focus Group
session and interviews.
For example, during the Focus Group session, users
mentioned a need for offline mode for editing.
The structuring of the content can be difficult
at first sight. On the other side, use of templates can
make it much more comfortable. To many users,
adding the metadata descriptions was unclear and
they did not see much sense in it. The following
discussion lead to the recommendation, that
the metadata enrichment should be automated
as much as possible. The final application should
also guide the author when adding it.
During the interviews, professionals and developers
suggested, that there a broader discussion across
involved companies and open source community
should follow. There can be some requirements
regarding the attributes in the storage model.
Additionally,
the
professionals
mentioned
the problematic metadata section which requires
users’ activity. Another suggestion was for a future
development. The model can be transformed to be
more compatible with most used databases, such
as MySQL, MongoDB, or Elasticsearch.

Source: own processing
Figure 4: Class diagram domain model of the storage model.
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Description of the classes is mentioned in Figure 4.

for the future applications, implementing
the methodology. WYSIWYG editors are likely
to be supplanted in the near future. To ease
the authoring of the information content
as well as enable its easier structuring, creation
by composition from separate blocks presents itself
as the logical next step. The core of the proposed
methodology is content composition. The latest
research has added the needs for semantics.
The storage model has been enriched by necessary
metadata description fields.

Presentation, semantics, share and archiving
1.

2.

3.

4.
5.

4.

5.

6.
7.

8.

9.

Each item of the Block class MUST be
enclosed in its appropriate HTML5 element.
Blocks HTML and External content MAY be
enclosed in div element.
Each block of the Block group class MUST
consist of Block or Block group items.
Composition is defined by the template.
Each instance of the Article class MUST be
composed from Block and/or Block group
items. Order is defined by the position
attribute. The content is enclosed in Article
element.
The structure inside article MUST respect
semantic rules.
The content MUST respect the following
structure at its minimum:
a. <header>
i. <h1>
ii. <time>
iii. <p>
b. <section>
c. <footer>

The Presentation, semantics, share and archiving
module has been formulated. The need for use
of semantics has been clarified. The necessary
semantic
HTML template
structure
has
been defined. The module consists of a set
of
recommendations
and
requirements.
Additionally, the exchange format for data export,
transfer, share, and archiving has been defined.
It uses JSON data format, complemented
with JSON Schema definition.
The proposed methodology has many contributions.
The structured composition of content can help
authors produce superior and consistent content.
The content can be more unified across the website
as the environment would lead the user to do
so. Additionally, the structuring natively leads
the authors to produce responsive content which can
be easily transformed for usage within applications
for mobile devices.

The final HTML result SHOULD be
added by metadata description using one
of the RDFa, JSON-LD, or Microdata
format in connection with the most used
vocabularies (i.e. Schema.org).
The defined templates MUST contain links
to Blocks or Block groups using braces
syntax – {Block_name}.
The template MAY contain HTML elements.
The implementing application MUST
provide an exchange format in JSON, using
the Schema defined http://kit.pef.czu.cz/
JSONschemas/wicm.json
The application SHOULD use the format
defined in the rule 9 to data exchange
between server and client side.
Future
versions
of
methodology
and applications MUST be backward
compatible with any older versions.

The standardisation can help to develop general
purpose libraries. The libraries can speed
up further development of applications and content
management systems. The export format can help
to transfer the content between applications,
upgrade, or in a transition to new application
system. The use of general libraries and
open source software is highly exploited
within the areas of agriculture, reginal
and rural development. Therefore, the methodology
contribution in this area is significant
Final consumers (readers of the content) can profit
thanks to superior presentation of the content.
The content can be also easily accessible through
search engines and content aggregators thanks
to better semantics.
Finally, all the mentioned contributions can lead
to cost reduction for companies and organisations.
Faster development saves the cost of programmers.
Easier and more effective content creation
and update can avoid hiring additional employees.
More accessible content can bring more customers
and income.

Conclusion
The proposed methodology has been divided
into three main modules. The first module deals
with content creation and updating. It consists
of several recommendations and requirements
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