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OLAP SYSTEMS AS THE MODERN DATA PREPARATION TOOLS 
FOR OUTDOOR ADVERTISING DATA MINING

Oleksandr Shelest1, Bella Holub2

Abstract. Today, most organizations use databases and at worst text documents and spreadsheet files as sources 
for data analysis, which prevent correct and error-free analysis. At best, the data can be constantly adjusted 
due to ambiguities and inaccuracies. The subject of the study is the intellectual analysis of outdoor advertising 
data. The methodology of successful data analysis is the correct storage of data, which is the basis for clear data 
analysis. Modern computer systems and computer networks allow the accumulation of large arrays of data to solve 
problems of processing and analyzing. Unfortunately, the machine form of data presentation itself contains the 
information that a person needs in a hidden form, and you need to use special methods of data analysis to obtain 
it. In order to get what you want, you need to create not just a database, but a data warehouse with a special 
storage structure. Thus, the data warehouse allows you to collect data from various sources, databases, table files 
and other things, store them throughout history and, unlike conventional databases, allows you to create systems 
for fast and accurate data analysis. Data warehouse is the basis for building decision support systems. Operational 
data is checked, cleared and aggregated before entering the data warehouse. Such integrated data is much easier 
to analyze. Different sources of operational data may contain data describing the same subject area from different 
points of view (for example, from the point of view of accounting, inventory control, planning department, etc.). 
A decision made on the basis of only one point of view can be ineffective or even erroneous. The goal is to use a 
data warehouse to integrate information that reflects different perspectives on the same subject area. Focus on the 
object, which will also allow the data warehouse to store only the data you need to analyze it. It will also significantly 
increase the speed of data access both due to the possible redundancy of the stored information and due to the 
exclusion of modification operations. Conclusion: the decision support system will ensure reliable storage of large 
amounts of data. Tasks will also be assigned to prevent unauthorized access, data backup, archiving, etc.
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Nomenclature
DB Database
ODS Operational data store
DW Data warehouse
OLAP Online analytical processing
OLTP Online transaction processing
DSS Decision support system
ROLAP Relational OLAP

1. Introduction
The practice of using OLTP systems has shown 

the inefficiency of their use for full analysis of 
information. Such systems quite successfully 

solve the problem of collecting, storing and 
retrieving information, but they do not meet 
the requirements necessary for modern DSS 
(Barsehyan, Kupryyanov, et al., 2009). Therefore, 
to enable the analysis of accumulated data, it 
is necessary for organizations to create data 
warehouses, which are integrated data collections 
accumulated from different systems of operative 
access to data.

In the process of data accumulation, the need 
to use data mining methods as an effective aid 
increases; this allows the researcher to gain 
additional knowledge on the subject area, in which 
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he or she works, and must make informed decisions 
(Serheiev-Horchynskyi, Ishchenko, 2018).

Most organizations take the wrong approach 
to analyzing data, resulting in errors and slower 
execution. The data is constantly being revised due 
to inaccuracies.

Analyst is a specialist who analyzes data, conducts 
research and generalizations in a particular field of 
activity. For the analysis to be successful, the data 
must be properly processed and structured.

Data analysis is a part of an interactive automated 
system designed to help and support various 
human activities in making decisions about solving 
structured or unstructured problems.

2. Formulation of the problem
The first step is to determine what data can be 

attributed to the detailed data. These are data 
that are transferred directly from ODS. They 
correspond to elementary events and are fixed by 
OLTP systems (for example, sales, prices, etc.).

The second step is to divide all the data into 
measurements and facts. Measurements are data 
sets needed to describe events (for example, cities, 
goods, people, etc.). Facts are data that reflect the 
nature of the event (for example, the number of 
goods sold, the efficiency of placement, etc.). Actual 
data can be presented as numerical or categorical 
values.

The third step for convenient operation you 
need to get information about the DW data. Such 
information is called metadata. According to the 
concept of J. Zahman, metadata should answer the 
following questions: what, who, where, how, when 
and why.

The fourth step is to organize the data transfer 
process, which includes the stages of extraction, 
conversion and download – ETL process.

The fifth step is to transform the data; at this 
stage, the following procedures are performed: data 
aggregation, translation of values, creating fields 
and data cleaning. 
– Data aggregation will provide a smaller number 
of short records that will be transferred to DW. 
– Translation of values replaces encoded data with 
clearer descriptions. 
– Creating fields allows you to create not just 
ordinary fields, but also special fields that will 
exclude additional calculation operations. 
– Data cleaning is aimed at detecting and removing 
errors and inconsistencies in the data in order to 
improve their quality.

3. Literature review
What is OLTP? Transactional system is 

a real-time transaction processing, known as OLTP, 
which supports transaction-oriented programs in 
a three-tier architecture. OLTP administers the 
organization’s daily transactions.

Any data warehouse is an OLAP system. The use 
of OLAP is as follows, for example: a company can 
compare its mobile phone sales in June with sales in 
July, and then compare these results with another 
location that can be stored in a special database.

An example of an OLTP system is an online store. 
Let us say that several people want to buy the same 
product at the same time, although the number of 
products is limited.

The key difference is that OLAP is a category of 
software that analyzes data stored in a database, 
while OLTP supports transaction-oriented 
programs in a three-tier architecture (Figure 1).

OLAP creates a single platform for all types of 
business analysis needs, which includes planning, 
budgeting, forecasting, and analysis, while OLTP 
is useful for managing an organization’s day-to-day 
transactions.

OLAP is characterized by a large amount of data, 
while OLTP is characterized by a large number of 
short online transactions.

The data warehouse in OLAP is created uniquely 
so that it can integrate different data sources to 
build a consolidated database, while OLTP uses 
traditional databases.

Advantages of using OLAP services:
– OLAP creates a single platform for all types 
of business intelligence needs, which includes 
planning, budgeting, forecasting and analysis.
– The main advantage of OLAP is the consistency 
of information and calculations.
– Simply build security restrictions on users and 
objects to enforce rules and protect sensitive data.
– The use of OLAP system gives the organization 
the ability to predict and analyze various situations 
related to current activities and prospects. These 
systems can be considered as an addition to 
enterprise level automation systems. All the 
advantages of OLAP systems directly depend on 
the accuracy, reliability and amount of source data.
– Based on detailed data, aggregated data can 
be obtained. Aggregation occurs by summing 
numerical actual data for certain dimensions.

Most DSS users do not work with detailed, but 
with aggregated data. DW architecture should 
provide a fast and convenient way to obtain 
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information of interest to the user. For this purpose, 
it is necessary to store a part of the aggregated data 
in DW, instead of to calculate them at performance 
of analytical inquiries. Obviously, this leads to 
redundancy of information and an increase in the 
size of DW. Therefore, when designing such systems, 
it is important to achieve the optimal ratio between 
the calculated and stored aggregate data. Data that 
is rarely accessed by users can be calculated during 
the execution of analytical queries. Data that is 
needed more often should be stored in DW.

4. Research
After researching organizations engaged in 

outdoor advertising in Ukraine, their decision sup-
port system, if it can be called that, was analyzed 
(Figure 2). Also, the disadvantages of this system are 
presented in the publication (Shelest, Holub, 2019).

The most important criterion for the use of 
advertising is the number of its consumers. Outdoor 
advertising is one of the most effective advertising 
media. Where to place an ad, what size it should 
be, its design – all these are parameters that affect 
the effectiveness of its use. There is currently no 
full-scale system for monitoring and analyzing the 
process of using outdoor advertising.

As shown in Figure 2, there are two operational 
data stores that generate certain files for analytics on 
the server. Each client has local software installed, 
which periodically downloads files from the server 
and performs certain manipulations with them to 
obtain reports and perform data analysis.

Such a system is difficult to call a decision support 
system. At each client, the data for the analysis 

contain locally, they are not protected in any way. If 
you continue to use this structure, it may lead to the 
loss of correct data.

In order to ensure security, clarity and accuracy 
in the data and analysis, the structure of the data 
warehouse is presented (Figure 3). Data come from 
ODS (operational data store). DW has a denorma-
lized data structure for quick access to data. In the 
course of work the structure of DW can change.

Separate fact tables are created for possible 
combinations of generalization levels of different 
dimensions. This allows for better performance, 
despite the complexity of the database structure, 
and the large number of fact tables.

The relational system – ROLAP (Figure 4) is 
perfectly suitable for this OLAP system.

ROLAP servers use relational databases. According 
to E. Codd, “relational databases have been, are and 
will be the most suitable technology for data storage. 
There is no need in new database technology, 
but rather in analysis tools that complement the 
functions of existing databases and are flexible 
enough to anticipate and automate different types 
of intelligent databases analysis inherent in OLAP” 
(Barsehyan, Kupryyanov, et al., 2009).

In case of change of structure of measurements, 
the ROLAP system with dynamic representation 
of dimension is the optimum decision as 
such modifications will not lead to physical 
reorganization of a DB.

Relational databases provide a much higher level 
of data protection and good opportunities for 
delimitation of access rights.

ETL processes are presented for data transfer 
from different databases to DW (Figure 5).

OLAP

OLTP Business processes
(Database)

Data warehouse

Analytics

Strategy
Processing 
operations

 

Figure 1. OLAP and OLTP
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Traditionally, ETL systems have been used to 
transfer information from outdated versions of 
information systems to new ones. Currently, ETL 
process is increasingly used to transfer data from 
ODS to DW.

To start ETL process, you need to extract data from 
our databases and prepare them for the conversion 

phase. The method of obtaining information by 
auxiliary software directly from the database is used.

There are the following advantages of this method 
of obtaining information:
– no need to expand the OLTP system;
– data can be deleted based on the needs of the 
transfer process.
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DB
Other doc

DB

Other doc

Other docOther doc
Other doc

Other doc

 
Figure 2. System of analysis of outdoor advertising
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Figure 3. Data warehouse structure
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Figure 4. ROLAP DSS outdoor advertising system
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Figure 5. ETL processes

In the publication (Shelest, 2020), the intellectual 
analysis of the data of outdoor advertising by means 
of Power BI is presented.

With the help of Excel, it is possible to analyze the 
data (Figure 6).

Based on the data extracted from DW for certain 
filters, we can observe the rate of OTS panels of 
outdoor advertising on the graph (Figure 7). We 
see that in May 2020, the OTS rate in Kyiv is much 
higher than in other cities.

Each type of panel has its own mathematical 
model for calculating OTS.

OTS – Opportunity to See.

5. Conclusion
DSS solves three main tasks: collection, storage 

and analysis of stored information. At the same time 
there are: information retrieval analysis, operational 
analytical analysis and intellectual analysis.

The concept of data warehouses is used to 
unite OLTP subsystems and analysis subsystems 

within one system. There is a database for OLTP 
subsystems and a database for analysis.

DW allows you to integrate information that 
reflects different points of view on one subject area.

Data in DW after download is read-only. This 
allows you to significantly increase the speed of 
access to data, both due to the possible redundancy 
of stored information, and by eliminating 
modification operations.

When loading information from ODS to DW, the 
data is filtered. Many of them do not fall into DW 
because they are meaningless in terms of use in the 
analysis procedures.

The concept of DW provides for the separation of 
data storage structures for operational processing 
and execution of analytical queries. This allows 
one DSS to combine two subsystems that meet 
conflicting requirements.

The advantages of ROLAP are the ability to work 
with existing relational databases, more economical 
use of resources and greater flexibility in adding 
new dimensions.
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Figure 6. Data obtained from DW in Excel

 
Figure 7. Chart of indicators of OTS panels for May 2020
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