SCIENTIFIC JOURNAL OF POLONIA UNIVERSITY 44(2021) 1

DESCRIPTION OF DATA CONSOLIDATION PROCESS
OF THE CONDITION MONITORING OF ROAD NETWORK
IN THE INFORMATION ANALYSIS SYSTEM

Andrii Sidliarenko
Commercial Director, LLC Antyplagiat, Ukraine
e-mail: a.sidliarenko@unicheck.com, orcid.org/0000-0002-5130-7657

Iryna Myronets
Ph.D., Associate Professor, Associate Professor at the Department of Information Security
and Computer Engineering, Cherkasy State Technological University, Ukraine
e-mail: i.myronets@chdtu.edu.ua, orcid.org/0000-0003-2007-9943

Summary

Information management and decision making in government geographically separated
organizational systems are related to the collecting, storing and processing various information
from various sources, data validating, actualizing and ensuring reliability, visualizing infor-
mation and developing user-friendly interface for decision-makers. A significant volume and
variety of data in reporting documentation create a crucial complexity of information analytical
processing. The article discusses the structure of information flows that enter the information
analytical system for monitoring the state of the road network and should be consolidated for
future use. Creation and implementation of this information analytical system allow to main-
tain coordination and coherence of decisions based on data collected from various information
sources and to control their implementation. This determines the relevance of the problem of
ensuring the consolidation of physical, economic and social information about the state of the
road infrastructure during the information analytical system monitoring of the state of the road
network. The consolidated data is the initial information for the calculated mathematical mod-
els and is used to make decisions on the use of available resources and budget, assessing the
condition of the road surface, optimizing the route of trucks.
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1. Introduction

Providing the completeness and integrity of information, that is used for condition mon-
itoring of Ukraine road network, and which later becomes the basis for making managerial
decisions at different organizational levels, is one of the major and important components of
information management for government control of the roadway industry.

Information management and decision making in government geographically separated
organizational systems are related to the collection, storage and reduction of diverse information
from various sources, verification of data for validity, actualization and reliability, visualization
of information and development of the convenient interface for decision makers. Active real-
ization of control problems during the reduction process of big data is impossible without the
implementation of modern information analysis systems (IAS) and decision support systems.
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Among the tasks of information management for geographically distributed organiza-
tional systems are selected such management tasks, associated with the processing of mass
data, as:

— information consolidation from different organizations (organizations related by the
information flows, the organization low-level structures);

— data reliability (validity, accuracy, uniqueness);

— monitoring organization, gathering of relevant information;

— information security at each level of the geographically distributed system;

— technical and technological support of servers for storage and work with mass data.

When constructing the IAS for roadway control industry one of the most important prob-
lems is consolidating of data with various structures, data received of the existing systems and
sources: regional units reporting, documents from governmental policy realization, internal
plans and orders, information from other governmental and private organizations etc.

2. Literature Analysis

In modern business society the consolidated information within the management deci-
sion making is given a significant role. The methodology of information consolidation appears
from the economic nature of business processes and from the reporting role as an information
base for decision making and economic analysis (Isaev, 2006).

Many scientific works, of both native and foreign specialists, are devoted to the research
of the problems of development and implementation of IAS into government work and their
influence on regional development (Puhach, 2010; Order of the Cabinet of Ministers of Ukraine
Ne 92-r of 11.02.2016, Yelchaninov, 2011, Sevastianova, 2009, Biriukov, 2012, Hritsenko, 2010;
Buede, 2011, Zaslavskiy, 2010, Zaslavskiy, 2012; Makhno, 2012; Yudin, 2010).

For example, in the work (Puhach, 2010) the author draws attention to the chaos and
absence of development strategy of information and analytical support of government mana-
gerial organizations, while the Concept of creating the integrated information analysis system
“Transparent Budget” (Order of the Cabinet of Ministers of Ukraine Ne 92-r of 11.02.2016)
refers to creating the IAS as a tool for modeling, predicting situations in the financial man-
agement sphere, process automation of reports making, facilitation for management decision
making and checking for their effectiveness, analysis of regional development.

A significant amount and variety of data in reporting documentation create a crucial
complexity of the information analytical processing. In the work (Biriukov, 2012) the authors
proposed the software of the automated data processing and visualization of the roads condi-
tion. In the work (Gritsenko, 2010) is considered a decomposition designing scheme of 1AS,
which allows reducing the time of solving the designing tasks and provides support of the sys-
tem structure in optimum form. It can also improve the quality of decisions made on the basis
of database of this system.

The work (Buede, 2011) describes standard IDEFO0, which is a federal information pro-
cessing standard (FIPS), and was created by the U.S. government National Institute of Stan-
dards and Technologies (NIST).

Furthermore, in road industry for the IAS can be used data, which are geo-spatial infor-
mation. The geo-spatial data representation is usable for the road network condition monitoring
(Makhno, 2012), condition imaging of the objects construction and roadways repairing work
(Yudin, 2010).
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3. The Object of an Article

The object of an article is presentation of the theoretical and methodological researches,
practical bases of the data consolidating formation about physical characteristics of objects,
economic and social information (condition of the facilities of road industry, their construction,
reconstruction and repair, scopes and terms of funding, priority of governmental policy) and its
implementation to the IAS of the condition monitoring of road network.

4. Description of the Structure and Sources of Consolidated Data

Creation and implementation
of IAS allow to maintain coordina-
tion and coherence of decisions, based
on data collected from various infor-
mation sources, and to control their

Information analyvsis system of storage, processing, analyvsis
and sharing of data on the condition of road facilides, their
consiruction, reconstruction and repair
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plan for implementation of the works of construction, reconstruction and repair of road facili-
ties, including the expected financial yield.

The stage of work performance involves full information support in schedule plan imple-
mentation upon each item — from the selection of performers, ending the presentation and anal-
ysis of the conducted works results — for basing them, for further use and comprehensive anal-
ysis at the stage of monitoring.

At every stage of the life cycle the data can come from various sources (regional service,
government, operational analytical data, etc.) and have different structure and priority (Table 1).

Table 1
Information Flows for Analytical Processing at Different Stages of the Life Cycle

Stage of the
Life Cycle

Sources of Information Flows

Forms of Data Submission

Monitoring

Regional road services, Ukraine
Government roadway agency
departments, government, scien-
tific research institutes

Annual reports from regional services and
Ukraine Government roadway agency depart-
ments about the condition of road facilities,
their construction, reconstruction and repair,
governmental development programs, scien-
tific analytical materials, scientific research
results on researching of road surface quality

Planning Regional road services, Ukraine | Annual schedule and current work performance
Government roadway agency plans, Ukraine Government roadway agency
departments, government, management order, directions and orders of the
Ministry of Infrastructure of executive departments of government
Ukraine, Cabinet of Ministers of
Ukraine

Work Regional road services Current reports, analytical reports

performance

At the initial stage, according to the annual schedule, in the end of a year, is conducted
the analysis and monitoring of the condition of road network facilities, which is accompanied
by the reports receiving from all the regional services and operational information about
implementation of the annual plan. According to the results of this information gathering,
processing and consolidating, is created and filled the database for such indicators of the
objects condition as:

— quantity of the objects, which need repair, reconstruction and their geographical
arrangement;

— complexity of the repair and reconstruction on each object;

— priority of the work performance;

— needs for work performance;

— current condition of the tasks in hand.

At this time are also received data about annual funding plan from the governmental
budget, attraction of investors, implementation of scientific and technological developments
for further work planning.

After forming the list of objects, needs of work performance with them, objects priority
and planned funding, is designed an annual schedule of work performances, which is consistent
with regional services and governmental policy strategy in the road industry.
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Next is the stage of work performance, which is accompanied by variable reports, refer-
ences, quality analysis work etc. Then, at the end of the calendar year, are conducted indicators
monitoring and analysis again.

The information contained in IAS can be used for a management decision making on
the production scheduling, production capacity developing and objects of production purpose,
which have an industry-wide significance for the development strategy and improvement of
the public road network, the governmental, purpose-oriented, comprehensive and social road
industry development programs, providing with detailed assessment of the objects condition
of construction, reconstruction, repair and maintenance work of the roadways. That is why,
relying on the mass data and potential participants of the decision making and correcting, their
qualitative characteristics should be provided at all stages of the life cycle of informative, sci-
entific and technical support.

Data entered in the [AS, are characterized by the following indicators:

— reliability — data, entered in IAS by the responsible employees, should correspond to
the real indicators;

— accuracy — data should be entered according to the format defined for these data by
regulatory standards, reporting documentation forms and IAS settings;

— completeness — information should cover all the indicators and give comprehensive
data in accordance with regulatory acts, reporting requirements and other reporting documents,
where it will be used;

— timeliness — delivery of information within the time limits prescribed by work pro-
cesses, regulatory documents, IAS settings etc.

5. Conclusions

The consolidated data is the initial information for the calculated mathematical models
and is used to make decisions on the use of available resources and budget, assessing the con-
dition of the road surface, optimizing the route of trucks etc.

In organizations included into the structure of the road industry system, there is already a
significant quantity of segmental information resources with databases, containing information
about condition of road network, materials, used for improving the road surface quality, and
methods of their use etc. This results the importance of the problem of providing the consolida-
tion of physical, economic and social information about the condition of the road infrastructure
during the IAS monitoring the condition of the road network.
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