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Stages of development and operation of specialized agent system concerning collection and analysis of
the BRICS countries' scientific publications are considered in this paper. The data are extracted from
more than sixty sources of authoritative publications in the fields of Chemistry, Physics, Genetics,
Biochemistry, Geology etc. Algorithms for data analysis used in the system directed to reveal
scientometric indicators and factographic information. The fact analyzed scientific publications are
indexed by a referential database Web of Science indicates credibility level of the material.
Aggregation of the material is done in a centralized database. The work result let to assess the
development level of certain technologies and research in the BRICS countries in a short time. And
since the system has a certain degree of autonomy a constant monitoring of scientific and technical
activities in the BRICS countries is possible. It is concluded that the use of agent technologies in this
field significantly accelerates the analysis of scientific and technical publications in comparison with
manual mode.
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1. Introduction

Information products in the modern world are especially in demand among both state and
commercial organizations that conduct research and scientific activities. In practice, information
products with an analytical overview with macroeconomic estimates based on a large amount of data
obtained from various sources are especially valued. Such information products, usually, have a short
“shelf life”, i.e. a short period of relevance, what means the preparation process should be carried out
in a very short time.

This article discusses the method of "situational rapid analysis" using agent technology. The
word “analysis” in this case, in contrast to the classical interpretation by ancient Greek philosophers,
has the meaning of research in a broad sense, i.e. includes both the method of studying the subject by
its constituent parts (analysis), and the study of the subject in the aggregate (synthesis). Agent-based
technologies are widely used to conduct such research as a tool for collecting information.

An agent (in this article) is a program with a sufficient level of autonomy to carry out
information gathering activities from pre-designated resources and a specific launch schedule.

Currently agent technologies are widely used in such areas as information retrieval systems,
news aggregators, ticket sales centers [1]. With the help of agent-based technologies, information
retrieval work can be carried out in the Global Network automatically without human intervention,
what significantly reduces the time for searching and processing information [2-3]. This fact reveals
the meaning of the term “express” in the method.

Situational analysis is an informational and analytical study describing the state of some large
system at given time. The task of the situational analysis is to give answers to the questions posed for a
specific time period. Situational analysis is conducted to assess the current situation in different areas
and tasks [4-5].

The article describes how to solve problems of a particular class. This class of tasks
concerning the study of scientific and technical progress level of the states and based on the study of
their publication activity in specified thematic areas. An analysis of the scientific and technical level in
the BRICS countries in the following areas: physics, genetics, biochemistry, chemistry, geology,
astronomy, etc. is cited as an example.

2. Methodology

A preliminary stage of software development is to study the structure of information resources
for identifying objects of interest and drawing up a future data model and includes three stages:
Reconnaissance, Scanning and Statement.

The task of Reconnaissance is the identification of goals and the study of the legal field. As a
result of the analysis of a typical publication page, the following objects of interest were identified:
article title, list of authors, organization, key research areas, publication date, abstract. All information
sources used for the task allow robots to access content on the http server.

The Scan task is to build an algorithm for collecting target information. For this task, more
than sixty agents are created equal to the number of journal-resources. The main link leads to a section
of the journal site containing a list of publications of interest. To extract objects of interest, the
program automatically follows the link of each publication and collects its attributes.

The task of the Statement is to test individual parts of the algorithm in practice, to identify and
list the dependencies. The result of studying an information resource at the Stage of Statement is to
obtain a complete list of used software modules and testing of individual parts of the algorithm where
these modules are involved.

The further work of creating software for the automated collection of information from
various Internet resources is to create an algorithm for the agent's actions. The software development
process involves three steps:

1) Creating of the main database tables.

“Agents” and “Publications” tables are created in the database at this stage. The “Agents”
table contains a cluster of information resources of the subject area from which relevant information is
extracted and indicates the path to the attributes of publications (title, author, date of publication, brief
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description and content of the article, scientific area, etc.) for each site. The “Publications” table
contains fields for storing retrievable attributes.
2) Development of the main control loop of the process for collecting and processing
information.

At this stage, the program logic is implemented and modules for the program operation are
developed according to the following structure: scanning the list of sites from the “Agents” table,
extracting the attributes of publications and storing them in the “Publications” table of the database to
be able to continue working with them.

3) Formation of the resulting Excel-tables.

The result of the system is formed at this stage. With the help of sgl-queries the resulting
excel-tables are formed that allow to carry out a full-fledged analysis of scientific activity in the
BRICS countries.

The algorithm for developing software for site monitoring is presented in the Figure 1.

Thus, after starting the software, the system accesses the database to identify agents that are
ready for the session. Then the system collects information for each agent, after what the last articles
are saved with a check for uniqueness by link to the "Articles" table of the database. All statistics on
downloaded publications can be uploaded to excel files.

3. Results

As a result of the conducted research, the following objects has developed:

1. The main control loop for data collecting and processing, containing the algorithm of the
search agents.

2. An integrated database on publications of scientists in the BRICS countries (including
scripts for creating a database and corresponding data views in Excel format).

3. Set of final excel-tables.

As a result of the software work for monitoring sites, the information sources of subject area
were scanned and the data on the extracted publications were saved in the appropriate database table.
The table contains data on 30196 articles for 2016 and 2017 in total.

Agent technologies were applied to solve the problem of forming a specialized system for
assessing the scientific activities of the BRICS countries. Also, the algorithm of the system was
developed; search agents were configured for a list of information sources; an outline for interacting
with the database for collecting, storing and processing information was developed; the resulting Excel
tables containing information for assessing scientific activity of the BRICS countries were obtained.

Also, the data from the Web of Science on the publication activity were processed by using
internal agents for data analysis. Figures 2 and 3 show fragments of tables with obtained statistics.

4. Conclusion

Created software for monitoring sites to obtain information of interest greatly accelerates and
simplifies the analyzing process of scientific activities in the BRICS countries. And since the system
has a certain degree of autonomy, constant monitoring of scientific and technical activities in the
BRICS countries is possible.

The formed specialized system concerning assessment for scientific activity of the BRICS
countries with the use of agent technologies allows to determine thematic areas of the BRICS
countries with the most intensive publication activity, to find scientific organizations with the largest
number of publications, to evaluate scientific work citation of the scientists in a short time.

438



Proceedings of the VIII International Conference "Distributed Computing and Grid-technologies in Science and
Education" (GRID 2018), Dubna, Moscow region, Russia, September 10 - 14, 2018

Creating the database
table "Agents"

DB table
"Agents"

DB table Connection with the Array
"Agents" database table "Agents" "Agents"

N, where N is
alength of the
array "Agents"

DB table Access to the main
"Agents" agent link

Retrieving HTML content

vy $ Array
Ret extra link —7/ ;
etrieving extra links "Links"

M, where M is
alength of the
array "Links"

Following a link, HTTPS
connection

Retrieving HTML content

v

Retrieving publication
elements

Array
"Articles"
Array Saving publication DB table
"Articles" elements in a database "Articles"

xpath to
extra
links

xpath to
extra
links

xpath and

selectors to
publication
elements

.,DB t.able“ Obtaining the result files
Articles

End

xlsx-files /

Figure 1. Algorithm for developing software for site monitoring
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Figure 3. Fragment of the table “Interrelation between the author and the scientific direction”

References

[1] Maleszka M., Mianowska B., Nguyen N.T. (2009) Agent Technology for Information Retrieval in
Internet. In: Hakansson A., Nguyen N.T., Hartung R.L., Howlett R.J., Jain L.C. (eds) Agent and
Multi-Agent Systems: Technologies and Applications. KES-AMSTA 2009. Lecture Notes in
Computer Science, vol 5559. Springer, Berlin, Heidelberg

[2] Onykiy, B., Suslina, A., lonkina, K., Ananieva, A., Pronicheva, L., Artamonov, A., Tretyakov, E.:
Agent technologies for polythematic organizations information-analytical support. Procedia Comput.

Sci. 88, 336-340 (2016)

[3] Ananieva, A.G., Artamonov, A.A., Galin,

I.LU., Tretyakov, E.S.,

Kshnyakov, D.O.:

Algoritmizatiom of search operations in multiagent information-analytical systems. J. Theor. Appl.
Inf. Technol. 81(1), 11-17 (2015)

[4] Martin, Wanda et al. “Situational Analysis for Complex Systems: Methodological Development in

Public

Health Research”

AIMS  public

doi:10.3934/publichealth.2016.1.94

[5] Holloway KA, Kotwani A, Batmanabane G, Puri M, Tisocki K. Antibiotic use in South-East Asia
and policies to promote appropriate use: reports from country situational analyses. Br Med J.

2017;358(Suppl 1):9-13.

health wvol. 3,1

94-109.

10 Mar. 2016,

440



