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Abstract. In this work, the database was designed and implemented in
accordance with the requirements of the relational model, which ensures the
storage and collective access to the information of the auto-filling system and
CMS WordPress data. Algorithms of system functioning were developed, the
order of interaction of classes during program code execution was determined,
as a result of which the application was implemented. Template Method
architectural pattern was chosen to implement the web-based automatic content
filling system. The following tools and technologies were selected to create the
software package HTML markup language for HTML documents;
programming language PHP; MySQL database management environment;
Apache web server; the OpenServer package. The algorithms of the basic
processes of content filling automation were considered and the interaction of
the system classes during the processes of parsing, filtering and storing of
information were analyzed. The developed system does not require specialized
hardware, additional settings and deployment tools other than the standard ones
for such plugins. This application is mostly for the site administrator and does
not have user interface. That is why the features of the plugin automation
system configuration interface; RSS feeds view and management interface, as
well as the RSS feed configuration interface are described in detail. In the
future, this system can be improved by introducing new functionality and
improving the algorithm for reading data.

Keywords: system, content, automatic content, development.

1 Introduction

1.1  Formulation of the problem

Professional SEO and website promotion are long processes. In such circumstances, it
is difficult to predict the timeframe within which a project will start to return
investment and generate profit. To increase the load, you can work for three or hire a
copywriter, programmer, and marketer.

An automatic content filling system is a cost-effective alternative that will save you
unnecessary costs and reduce the time spent filling the site with content. The secret of

Copyright © 2019 for this paper by its authors. Use permitted under Creative Commons
License Attribution 4.0 International (CC BY 4.0).
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auto-filling is extremely simple — the staff is replaced by a special program or plugin,
customized for the project’s requests. Its functions are to collect, adapt and publish
content from competing for RSS feeds on a web resource.

The urgency of the chosen topic is that automation of the automatic filling system
will provide information to the web resource without the help of a moderator, which
will greatly simplify the maintenance of the web resource with minimal interventions
in the process. The functionality of the system for automatic filling of information
will allow using it according to the needs of the user.

1.2 Analysis of recent research and publications

The problem of development of the system of automatic filling of the context was
investigated in various aspects: application of the information system of content
management of a web resource for conducting e-commerce [1]; unified methods of
processing information resources in systems of electronic content commerce [8];
peculiarities of formation and analysis of content of Internet newspaper of music
news [4]; intellectual content management system for e-business sites [2]; application
of content analysis of textual information in e-commerce systems [3], etc.

In particular, in paper [8] is described the formal model of information resource
processing in e-commerce systems that simplifies the technology of content
formation, management and implementation, and proposes methods for solving e-
commerce problems and functional content management services.

That is why the purpose of this article is the design of architecture, the development
of algorithms and the implementation of software complex information retrieval by
parameters and automation systems for information processing.

2 Methods

Methods of research: theoretical analysis of scientific literature to clarify the state of
the problem under study, systematization, generalization. The design method was also
used to develop the architecture of the application, the methods of algorithm design
and object-oriented programming — to develop algorithms for the operation of
individual blocks and the application as a whole.

3 Results

The main purpose of the implementation is to simplify the work of filling the site with
information. First, implementation of the system will help the site administrator to
automate their functional tasks: fully automate the process of finding the necessary
information, automate and organize the storage of data, reduce the time of work with
the site, the time of their processing, as well as save money in the promotion of the
site.

The result of this task is a comprehensive web-based content automation system,
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which contains a server structure of data storage, a multi-user client application for
the implementation of functionality and means of control and access control [6].

Content Filling Automation automates content collection and publishing on a web-
based resource. The modern software market features a wide variety of tools and
technologies that help you solve problems related to the automatic search and content
parsing processes.

WP RSS Aggregator is the most popular, easy to use and effective plugin for news
aggregation. Its main functions are the ability to specify multiple sources, update
interval, hide or no source, control the display of material. The plugin is free, but for
some add-ons that extend its functionality, you will have to pay. The disadvantages
include a small number of content post-processing features.

The FeedWordPress plugin is one of the news aggregators. The news collected by
the plugin is copied to the database in the form of notes of a separate type, with the
assignment of appropriate tags. If the required tag is not already in the database, the
plugin will create one automatically. However, the plugin is very cumbersome and
has many settings that will not be clear and useful to the potential user.

WPeMatico is an easy-to-use news aggregator that automatically publishes content
from various sources, combining them into so-called “campaigns” according to your
chosen topic. It can use keywords, phrases, and regular expressions to filter material,
but most of the functionality is paid.

The Push Syndication plug-in has been specifically designed to manage to
autocomplete across multiple sites. With one click, you can post to multiple platforms
(up to more than 100 sites). The solution can be used to generate API tags used to
promote blog content on WordPress, but the plugin does not have content settings.

The Syndicate Out plugin allows blog owners to auto-aggregate or creates content
blogs from any number of different sources without relying on RSS feeds. However,
there is no media-parsing, configuration, and post processing of the content.

CyberSyn is a powerful, easy and easy-to-use Atom / RSS posting plugin. It allows
you to automatically receive and embed videos from YouTube channels. It does not
have any problems with the syndication of various types of embedded media content.
The disadvantages include storing all links from the source, inability to add multiple
RSS feeds at a time.

Therefore, the main features of the new system should be the presence of a web
interface, the module for parsing and storage of content and media data, the module
for generating articles by parameters, the module for filtering information for parsing
by parameters.

The Template Method architectural pattern (Fig. 1, 2) was chosen [7]. The
Template Method pattern is widely used in application frameworks. Each framework
implements immutable pieces of architecture in the domain and identifies those parts
that can or should be customized by the client.

The component designer decides which algorithm steps are unchanged (or
standard) and which are variable (or custom). The abstract base class implements
standard algorithm steps and can provide (or not) the default implementation for
custom steps. Variable steps can (or should) be provided by a component client in
specific derived classes.
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The component designer defines the required steps of the algorithm, the order in
which they are performed, but allows the component clients to extend or replace some

of these steps.
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Fig. 1. An analogy to the life pattern of the Template Method

AbstractClass step1()
if (step2()) {
step3()
+ templateMethod() }
+ stepl() else {
+ step2() step4()
+ step3() }
+ step4()
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+ step3()
+ step4()

Fig. 2. Template Method Pattern Structure

The abstract class defines the steps of the algorithm and contains a template method
consisting of the calls of these steps. The steps can be both abstract and include a

default implementation.
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The specific class overrides some (or all) steps of the algorithm. Specific classes do
not outweigh the template method itself. Concerning the platform on which the
system is built, the most popular CMS in the world has been selected today.

In general, Content Management is a web application that allows site owners,
editors, authors to manage their sites and publish content without any programming
knowledge.

Word Press uses PHP and MySQL, which is supported by virtually all hosting
providers [5].

Typically, this CMS is used to create a blog, but a WordPress site can easily be
turned into an online store, a portfolio, a periodic site that is indisputably suited to the
subject matter of a web-based content filling system.

One of the important features of WordPress is its intuitive and friendly interface.

The important thing is that WordPress is an open-source system and is free for
everyone. In addition, it allows millions of people around the world to create modern,
high-quality sites that can easily connect to the automatic content filling system and
fill your site with content within minutes.

The following tools and technologies were selected to create the software package:

— markup language for hypertext HTML documents;
— PHP programming language;

— MySQL database management environment;

— Apache web server;

— OpenServer package.

The system of automatic filling of content has the main purposes: the project is
created to automate the collection and publication of unique content online resource.
User requirements:
External users — User:

. Two-way communication with the administrator via the email contact form.

. Getting information about the actual content (on the site).

. Getting information about current content changes (on the site).

. The user has the opportunity to post comments about the published content on the
site.

. Provide useful links to related sites.

. Provide background information on related topics in the form of articles.

7. View the latest news of the site: information about the new features of the

information system available to the user.
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Internal admin users:

. Add, remove, and edit content published by the system.

. Change the content status (delay posting).

. Database editing.

. View content that is being processed or published with the participation of this
information system.

5. Information exchange with external users via email correspondence.

AW N~
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Characterization of the object of computerization:

The user on the site will be able to view the content that was published by the
system of automatic filling of content about current articles, to leave relevant
comments on the received content, as well as to receive answers to questions via the
contact form.

In turn, the administrator has the opportunity to customize the system to specific
content topics, select sources of information, keywords to search, organize a template
for the appearance of content design.

Functional requirements:

1. Authorization of users in the system: The system must have the function of
authorizing the user and assigning him the appropriate role.

2. Maintenance of the working directory: A set of articles on specific topics, designed
by the system. Content management tools should be provided in IP.

3. Ability to store information: The system must store the information and allow the
administrator to manage it.

4. Creating conditions for online communication of users: The system should allow
users to communicate in the mode of email correspondence.

Non-functional requirements:
1. Perception

o [t takes 1 hour for ordinary users to learn application tools and 20 minutes for
experienced users.

e The system response time for normal requests should not exceed 1 second and
for more requests that are complex 20 seconds.

e The application presentation interface must be intuitive to the user and require
no further training.

2. Reliability

e Availability — the time required for system maintenance should not exceed 1%
of the total operating time.

e Average continuous working time is 20 working days.

e The maximum rate of errors and defects in the system operation is 1 error per
1000 user requests.

3. Productivity

The system must support a minimum of 100 concurrent users associated with a shared
database.

4. Ability to operate

e Scaling — the system should be able to increase capacity (productivity), with the
increase of users in such a way that it does not negatively affect its performance.
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e Version Updates — Updates should be updated automatically depending on the
preferences of the users and the expansion of the list of scheduled content.

The CMS WordPress platform and the PHP programming language [9] were chosen
to implement the project.

Analysis of functional requirements allowed us to distinguish the following entities
that will provide the implementation of the software system. In Fig. 3 presented a
diagram of the classes of the system controller level.

Account System
— = +template: object Template
+'°9'”.i_5‘{m9 ————————|filter: object Method
User +email: string Administrator +source: string
+passwor_d. string - Template
+comment() +logo: string +feedback() +setFilters()
g regist +systemControl() +setSource() L. +setFilters()
+{§gilr? er() +databaseControl() +createTemplate() +setSource()
ogin(). +articleManagement() +TemplateMethod() +createTemplate()
+findArticle() +grablinfo()
+readArticle() +createArticle()
+accountManagement() +setArticleStatus()
Arcticle
+title: string
+text: string Datab:;\se
+status: string : :
+restoreState(memento : ArticleMemento) +Connection: string
+saveState() +getConnection()
T +insert(table: string, rows: array)

Memento +select(table: string, fields: array, conditions: array)
+update(table: string, fields: array, conditions: array)
+delete(table: string, conditions: array)

Memento
+title: string Caretacker
+text: string - ; Hi
+status: string +éstack>kArtlcleMemento. History
+ArticleMemento(title: string, text: string, status: string) +Caretacker()
Fig. 3. Class diagram

The following classes can be distinguished in this figure:

e User — user class. The class has the following methods: comment - for commenting
on a newly created article.

e Account — a class for saving user data. The class has the following methods:
register — for user registration, login — authorization on the news site, findArticle,
readArticle, accountManagement — editing user account data.

o Administrator — the site admin class. The class has the following methods:
feedback — response to user messages, systemControl — entering and editing the
automatic content filling system, databaseControl — receiving and editing database
information, articleManagement — viewing and editing articles received by the
automatic content filling system.

e System — a class of automatic content filling system. The class has the following
methods: setFilters — installing and editing content filters, setSource — installing
and editing an RSS feed of a donor site, createTemplate — creating an article
template from an RSS feed to create articles, grabInfo — parsing content from a
donor site, createArticle, setArticleStatus.

e Article — a class of articles on the automatic content filling system.
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Thus, this system implements the functionality of content parsing from the donor site,
filtering information, saving data in the form of articles organized on the WordPress
platform.

The implemented MySQL database consists of 12 tables that contain all the data
for the program. The bulk of these tables were created and maintained automatically
by CMS WordPress, so only those that use SANC will be considered. The database is
named wp-auto.

The structure of the database is shown in Fig. 4.

Consequently, the database, following the requirements of the relational model,
provides the storage and collective access to the information of the autofill system and
CMS WordPress data. The database consists of 12 tables. The main ones are wp-
posts, wp-postmeta, wp-terms, wp-options.

Design and implementation of algorithms for system operation

The main modules of the system are the Parsing and Storage module in the CMS
WordPress database.

User activity:

— when logging in to the site, the user can log in under the rights of the user or
administrator, if he has such access;

— the user is logged in as a user, he or she can search for articles in the list available;

— the user opens the article and reads the information;

— the user has the opportunity to leave a comment under the article;

— the user also can manage their account data;

— the user is logged on as an administrator, besides all features of the user under the
rights of the user, he/she is additionally able to control the system of automatic
filling of content;

— the administrator can edit the information received for the article from the
automatic content filling system;

— admin can set the status for the article (delay posting);

— the administrator has the opportunity to customize an article template that copies
the auto-fill system;

— the administrator can add, delete and edit sources of information from which the
auto-fill system copies the content.

The implementation of the activity of the system provides for the interaction of
models Account, Administrator, User, Article, and System (Fig. 5). The main
methods used in this process are System — for parsing content from RSS feeds into the
system, Template — method of information storage template, Article — a method that
saves filtered information in the form of CMS WordPress article.

Thus, the algorithms of the basic processes of content filling automation were
considered and the interaction of system classes during the processes of parsing,
filtering and information storage was analyzed.

Content Filling Automation is a plugin based on CMS WordPress and created in
PHP - it has configuration files that spell out the domain name or path to the files.
Before transferring the system to another hosting, you must save the location of all
additional libraries to the plugin. The system uses CMS WordPress, so you need to
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move the plugin to a special plugin folder for the system to work properly
wp-content/plugins/.

+ meta_id BIGINT(20)
& term_id BIGINT{20)

<> meta_key VARCHAR(255)
<> meta_value LONGTEXT

term_id BIGINT({20)

<> name VARCHAR(200)
< slug VARCHAR({200)
< term_group BIGINT{10)

term_taxonomy_id BIGINT(20)
& term_id BIGINT{20)

< taxonomy VARCHAR(32)
<» description LONGTEXT
<» parent BIGINT(20)

< count BIGINT(20)

object_id BIGINT(20)
© term_taxonomy _id BIGINT(20)
< term_order INT{11)

/ option_id BIGINT(20)
> option_name VARCHAR({191)
> option_value LONGTEXT
% autcload VARCHAR{20)

/ ID BIGINT{20)
% user_login VARCHAR(B0)
% user_pass VARCHAR(255)
< user_nicename VARCHAR(50)
< user_email VARCHAR(100)
< user_url VARCHAR{100)
 user_registered DATETIME

& user_status INT(11)
 display_name VARCHAR(250)

_——
———————l

/1D BIGINT{20)
& post_author BIGINT(20)

> post_date DATETIME

& post_date_gmt DATETIME

> post_content LONGTEXT

< post_title TEXT

< post_axcerpt TEXT

< post_status VARCHAR(20)

< comment_status VARCHAR(20)
< ping_status VARCHAR(20)

< post_password VARCHAR(20)

o post_name VARCHAR(200)
 ta_ping TEXT

& pinged TEXT

& post_modified DATETIME

<> post_modified_gmt DATETIME
> post_content_fitered LONGTEXT
> post_parent BIGINT(20)

& guid VARCHAR(255)

& menu_omder INT(11)

& post_type VARCHAR(20)

& post_mime_type VARCHAR(100)
> comment_count BIGINT(20)

© meta_id BIGINT{20)

< post_id BIGINT(20)

<> meta_key VARCHAR(255)
<> meta_valug LONGTEXT

< user_activation_key VARCHAR(255)

/ umeta_id BIGINT{20)
9 user_id BIGINT(20)

<> meta_key VARCHAR(255)
<> meta_value LONGTEXT

* comment_ID BIGINT(20)
<» comment_past_ID BIGINT(20)

<» comment_author TINYTEXT

<» comment_author_amail VARCHAR(100)
<» comment_auther_urd VARCHAR(200)

<» comment_auther [P VARCHAR(100)

<» comment_date DATETIME

<» comment_date_gmt DATETIME

<» comment_content TEXT

< comment_karma INT{11)

<» comment_approved VARCHAR(20)

<» comment_agent VARCHAR(255)

<» comment_type VARCHAR(|20)

<> comment_parent BIGINT(20)

< user_id BIGINT(20)

© meta_id BIGINT(20)
< comment_id BIGINT{20)

<> meta_key VARCHAR(255)
<> meta_valug LONGTEXT

+ link_id BIGINT(20)
< link_url VARCHAR(255)
< link_name VARCHAR({255)
< link_image VARCHAR(255)
< link_target VARCHAR(25)
< link_description VARCHAR(255)
< link_visible VARCHAR(20)
< link_owner BIGINT{20)

< link_rating INT{11)

< link_updated DATETIME
< link_rel VARCHAR(255)

< link_notas MEDIUMTEXT
< link_rss VARCHAR(255)

Fig. 4. Structural diagram of the database
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[Account [User | Administator Article Database \Syslem \Template [Memento [Caretacker
2: register 1;-L‘°9‘”3 create account .
4 [\ccess user 5 return account
6 login,.
T 7. find account 1
9 r“:\cc?ss user 8 return account
10 ogmr
11 : find account T
12["access user 13 ! return account
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oo T 15 find account .
[~ 16T access login 17 ¢ retrurn account
18 . system management - 19 : create template
- 20
[ 215 get source .23 set Source
o 25 get filters 24
[ S — 27 :setfilters T
30 : create article 29[grab info
[ 31:instert ] [0
33 find { 32 return article
n T 34 : find article
N 35 show T 36 retrurn article T
37 :read
38 .
A9 comment T 40 : insert comment
r~ 41 Tshow H a2 T
43 : aceount management 44 - update .
4
a0 8 47 update ]
49 : delete .. 48 . return result
50 delete T
52:delete . 51 ¢ return result
.[ 53 : delete T

54 return result

55 create memento.
57 : s30e state

59 T return state

T

T 58.: history,
<80 T

Fig. 5. Sequence diagram for autofill activity

The system does not need to create a copy of the database; instead, it will add the
necessary fields and database data to MySQL on WordPress on the new hosting.

Thus, the system developed does not require specialized hardware, additional
configuration, and deployment tools beyond the standard for such plug-ins.

In Fig. 6 shown a diagram of system deployment. The diagram shows that this
system has three nodes: the program, the interface and the user.

When loading the start page the user has the opportunity to select any of the
suggested menu items (Fig. 7).

The main menu of the site displays the main categories of articles that were
generated by the system. From the main menu, the user can navigate to a specific
category of articles of interest.

In the top menu, the user can change the language of the site and go to the social
networks where the site is registered (see Fig. 8).

To get started with the automatic content filling system, you must log in to the site
and log in to the WordPress admin panel, and the site administrator must fill in the
login information at wp-auto/admin/.

After authorization from the side menu, you need to find the item “Plugins” and go
to the page of installed WordPress plugins (Fig. 9), then find the “PRJ-Parser” on the
installed plugins page and click the Activate activation link (Fig. 10).

After the plugin is successfully activated, a new item of the automatic content
filling system “PRJ-Parser” will appear in the left menu (Fig. 11).

When selecting the PRJ-Parser menu item, the site administrator will be taken to
the main page of the automatic content filling system, where he will be able to view
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the existing list of feeds registered to the systems when they were the last read and
when the next content reading is scheduled. The administrator can also add his RSS
feed to read it, delete the selected RSS feeds and related articles, delete only the

selected RSS feeds, delete the articles related to the selected RSS feeds (Fig. 12).
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Fig. 6. System Deployment Diagram
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Fig. 8. Authorization to the admin panel.

PRJ-Parser

Activate  Delete

LOGIN LOGO

| You are now logged out.
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Lost your password?

— Back to news-project
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Fig. 9. Plugins menu item
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Plugin for WordPress.

Yersion 2.0 | By Evolion

Fig. 10. Activate the plugin in the WordPress administration panel

Fig. 11. The plugin is in the administration menu list
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After entering the new RSS feed address and clicking the “Add a new feed” button,
the administrator will go to the fine-tuning page of the new RSS feed (Fig. 12).

New Feed URL: ‘Add new feed =

URL Next update Last update

https://24tv.ua/rss/allxmitang=ru never 201408 minutes ago

http://rss.cnn.com/rss edition.rss never 209548 minutes ago

https://tproger.nu/feed never 201063 minutes ago

hittp://zhzh.info/news/rss asap 200919 minutes ago

hittp//112.ua/rss/glavnye-novosti/index.rss never 201499 minutes ago

Delete selected feeds and parsed posts Delete selected feeds Delete parsed posts from selected feeds

Set default settings

Fig. 12. The homepage of the automatic content filling system

On this page, an administrator can to:

— View and edit the name of the new RSS feed that will be displayed on the system
homepage in the feed table;

— View URL of future RSS feed;

— Add categories to which articles from this RSS feed will be published;

— Enable universal reading mode by going to the full article page with additional
filters;

— Specify on whose behalf the articles of this RSS feed will be published.

— Enable article tagging;

— Add your tags in the article while reading the current RSS feed;

— Activate the duplicate article check function;

— Activate the automatic reading function for a specified period;

— Specify the number of articles that will be published in a single RSS feed;

— Specify the status of articles to be read. Articles can be published immediately, left
for review, saved to draft or hidden;

— Allow or deny users comments;

— Specify what date to use when publishing a read article; The date of publication
may be the original date from the donor site or the date of reading by the automatic
content filling system;

— Specify where to insert the article attachment. Attachments may be placed at the
top of the article, bottom or not at all;

— Activate the thumbnail generation feature of the article. The thumbnail may be
generated from the first image in the article, from the last image, read from the
donor site or not generated at all;

— Activate the mandatory feature of the article thumbnail. If there is no article
thumbnail, then the article will be removed from the site;

— Activate the article coding conversion feature. If RSS feed encoding is different
from admin site encoding, then RSS feed will be converted to UTF-8 encoding;
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— Enable local image saving from articles. If this feature is not activated, images will
be sent to the donor site;

— Determine the range of minutes through which read articles will be randomly
published in a single reading;

— Specify the source at the end of the article where the article was read;

— Insert the source at the end of the lifts;

— Activate the function of removing links from words and make links simple;

— Insert video resources into reading articles.

After saving the RSS feed settings, it will appear in the RSS feeds table on the main
system page (Fig. 13).

Feed title URL

24 Chanel - Allnews  [egit] https://24tv.ua/rss/all.xml?lang=ru

Fig. 13. New RSS feed

The site administrator can change the selected settings at any time by clicking on the
“edit” link (see Figure 13), and then a fine-tuning page with the last saved settings for
a particular RSS feed will be opened (see Figure 12).

To read RSS feeds on existing articles, select the required RSS feeds and click the
Start Parser button (Fig. 14). Reading will be done according to the settings of each of
the RSS feeds marked.

Feed title URL
24 Chanel - All news  [edit] https://24tv.ua/rss/allxmi?lang=ru
CNM.com - RSS Channel - App International Edition [edit] tp://rss.cnn.com/rss/edition.rss

Tproger [edit] https://tproger.ru/feedy

News 112.ua - Ukraine News [edit] http://112.ua/rss/glavnye-novosti/index.rss

Start Parser

Fig. 14. Reading RRS feeds

After the action is completed, the system will notify the successful reading and
articles will be generated with the corresponding status, which was specified in the
RSS feed settings.

Automatic filling systems also have a settings page (Fig. 15), where the site
administrator can configure the automatic start of the plugin after a certain period of
time, specify mandatory to leave a link to the source at the end of the article, the path
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to the full function reading libraries and the ability to disable check for duplicate
articles.

RSS pull mode auto ~ set the RSS pulling mode. If you have no access to a crontab, or not sure on how to set a cron job, set the RSS Pull Mode to “auto”

n this mode, the plugin uses WordPress pseudo cron, which will be executed by the WordPress every 10 minutes.

The pseudo cron will trigger when someone visits your WordPress site, if the scheduled time has passed.

Link to source when enabled the post titles will be linked to their source pages.

Full text extractor URL hittp:/fwp-auto/wp-content/plugins/prj-parser/fivefilters-full-text-rss/makefulltextf

URL of th

[ text extracting script.

Disable feed duplication

vl
control

Update Options [ieCRER]

Fig. 15. AutoFill Setup Page

4 Conclusions

In this paper, a database was designed and implemented following the requirements of
a relational model, which ensures the storage and collective access to information of
the autofill system and CMS WordPress data. Algorithms of system functioning have
been developed, the order of interaction of classes during program code execution has
been determined, and the application has been implemented. Most of the application
is intended for the site administrator and has no user interface. The administrator has a
plug-in configuration interface for the plug-in automation system, an interface for
viewing and managing RSS feeds, as well as an interface for configuring RSS feeds.

In the future, this system can be improved by introducing new functionality and
improving the algorithm for reading data.
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