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Abstract - Analysis of a huge amounts of data that flow into
databases, successfully dealt with methods of data visualization that
graphical representations of data and information provide better
awareness of the management and making better decisions.
Information describes things that are sometimes abstracting in
schematic format that includes analysis of attributes and variables
such units of information.
The purpose of this paper is to study the practical concepts and
algorithms for preparing the data for visualization and creating visual
representations of large amounts of data. In this paper will be given
attention to the way in which data is transformed from the original
format into a format suitable for their further processing using
algorithms.

II.

PARADIGMS ASSOCIATED WITH DATABASE
MANAGEMENT SYSTEMS

“The main purpose of a database management system
(DBMS) is to bridge the gap between information and data the data stored in memory or on disk must be converted to
usable information.
The basic processes that are supported by a DBMS are:
• Specification of data types, structures and constraints
to be considered in an application.
• Storing the data itself into persistent storage.
• Manipulation of the database.
• Querying the database to retrieve desired data
• Updating the content of the database
A database is a model of a real world system. The contents
(sometimes called the extension) of a database represent the
state of what is being modeled. Changes in the database
represent events occurring in the environment that change the
state of what is being modeled. It is appropriate to structure a
database to mirror what it is intended to model.”[1]
Databases can be analyzed at different levels:
• Conceptual Modeling. These concepts allow
application modeling the world in terms that are
independent of the particular data (logical) model.
Conceptual models provide a framework for the
development of a database schema from the top to
the bottom in the process of database design. This
model examines the entity-relationship and objectoriented model to represent conceptual modeling.
The entity-relationship model is widely used and the
object-oriented model is gaining more acceptances of
non-traditional databases.
• Logical Modeling. At the logical level, the
conceptual schema is translated into the data model
of a particular DBMS. A logical model is described
as a set of relatively simple structures. In addition to
the data representation, a DBMS needs to specify the
handling of data, which is done through queries and
other operations in a data manipulation language.
• Physical Modeling. Al the physical level, a DBMS is
responsible for:
• Storage. The representation of the efficient
organization of data into a persistent secondary
drive.
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I. INTRODUCTION
The data are required and important component in daily life,
business, medicine, administration, science, etc. However,
management and access to data is not always easy. Daily data
are stored in different formats, relational tables and databases.
To be able to analyze them it is necessary to use appropriate
methods for data visualization, which facilitates the
presentation and understanding of data and information. This
enables increasing efficiency in the work of analysts and
managers.
The design of the database is the process of producing a
detailed data model for the database. It can be conceptual,
logical and physical. The model contains all the needed
logical and physical design choices and physical storage of all
parameters needed to generate a design in a Data Definition
Language, which can then be used to create a database. The
full data model contains detailed attributes for each entity
within the database management system (DBMS).
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important to extract the necessary data and put the data into
separate repositories, even recode them and normalizing their
values. But when it comes to large amounts of data, it is still
necessary to aggregate forms or views (Views) to accelerate
the visual representation. During the preparation of data, it is
important to know the amount of data which is represented, its
dimensions and data interaction. Because of all these factors,
it can be said that the preparation of data for visualization is
not at all an easy process. [3]
When it comes to data used in the health care and
preparation for display, we can say that this is a complex
process that requires a detailed knowledge of data (bottom-up
analysis) and detailed knowledge of the administrators that
need visual reports, because it is necessary to know the
transaction information systems and to make them appropriate
repositories of data that are required to manage.
In Macedonia transactional information systems are placed
on multiple platforms, databases and applications. Its
integration inevitably requires a uniform deposit of data that
will be the basis for the visualization. Some of the data is
encoded differently in different transactional systems and
needed to be stored in recoded parallel codes. After defining
the logical and physical model of the repository that will be
used for data visualization, it is necessary to create views that
will contribute to get an efficient and effective data
visualization.

Access Methods. Organization of data to
accelerate data recovery through defining data
structures or index.
• Processing queries. The set of operations for
responding to a query. Those transactions define
algorithms that make use of access methods.
• Query Optimization. Evaluation strategy for
query processing.
• Concurrency and recovery. Strategy for
managing concurrent access to data and
resources from multiple users and recovering
the database after a system failure.
Data visualization is the graphical representation of abstract
information for two purposes: the sense-making (also called
data analysis) and communication. Important stories live on
our data and data visualization is a powerful means to
discover and understand these stories, and then present them
to others. The information is summarized in describing things
that are not physical. Statistical information is abstract.
Whether the case of sales, the incidence of the disease,
athletic performance, or anything else, although not in the
physical world, you can still show visually, but for this we
have to find a way of shaping it has none. [2]
In the modern operating environment, any serious
application must simultaneously confront for at least four
paradigms:

-

Paradigms associated with data or data paradigms,
which means that data is used by a single application.

-

Resources paradigm that involves everything about
resources that may be required of the application in
data processing (type of resources and the manner of
their usage).

-

Communication paradigms, which can be divided
into three subsets: communication with the database,
communication and coordination of components
(object modules) that make up the application, and
finally, communication with other utilities (services).
These are paradigms that provide data access only by
authorized person and no one else.

-

Security paradigms. Security paradigms involve
collection of measures and procedures that must be
completely observed, so that an individual can work
with data.

IV. PROCEDURES FOR PREPARING DATA FOR
VISUALIZATION

For the research that we made and received information
about the needs of managers in health institutions in
Macedonia, was required to obtain certain information to be
presented visually through dashboards. For this purpose, have
been defined procedures for the preparation of the data.
The software that is used is conceptualized in classic reports
in Excel or pivot tables. The reports include analytical data.
Managers and analysts themselves can choose which data they
want to see in the reports. But this method of selection is used
often by our site managers from our side analysts. The data
which were stored data on drugs and their consumption by
departments, the financial plan for the budget accounts and
subaccounts, the realization of the budget accounts for certain
quarters, codes for performed services, diagnoses and other
statistics.

III. THE NEED FOR PREPARING DATA FOR
VISUALIZATION

The data stored in a data warehouse is usually hard and is
not suitable for data visualization. Therefore, to obtain visual
representations the data need to be prepared. Sometimes it is
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Fig. 1. Display of data that are briefly generated reports

The next step is to create a repository in parallel codes that
are created. But in the system as a problem arises in aligning
the codes of different drugs were enrolled in the Fund for
Health Insurance and pharmacies. The beginning of this year
it has been overcome and the system started working properly.

Fig. 2. Database diagram represented by the star schema

Fig. 3. The process of preparation of the data for visual
representation

In the design of relational databases (RDBMS),
normalization of databases is the process of organizing data to
reduce the burden. The purpose of normalizing the database is
to break the anomalies to make a smaller, well structured
relationship between data. Normalization usually involves
dividing large tables into small tables and define relationships
between them. The task is to isolate data for gathering,
deletions and changes in the field can be done at one table
and, as such, to operate across the entire database, defined by
relationships.
The next step in data preparation for visualization is process
of creating views. By considering the original data, views
depend on the visual representation and the whole process of
preparation of the data is shown in Figure 3.

V.

CONCLUDING OBSERVATIONS

All these requires accessibility to databases as in Republic
of Macedonia is a problem considering to outsourcing the
software that is used and the lack of staff in some health
institutions responsible for database administration. There are
problems with inconsistency in transaction systems, with
different ways of coding the entities and their attributes, and
sometimes with the relations between them. In fact, have not
yet been made appropriate integration of the health system
and therefore it is difficult to get to the data.
This way of presenting the data is preferred by managers of
health institutions, but it needs a serious approach and
responsible people who will administer data warehouse and
will take care of proper preparation and implementation of
procedures, their automation and continuous work.
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