
 

 

  

Abstract — This paper is focused on designing complex work 

with available data for improved analysis based on a four-

dimensional (4D) model. The aim is a search for unexpected 

knowledge, error minimization for a large volume of data and better 

support for sustainable development. Data processing is an activity 

which changes data on information and knowledge. Knowledge is 

important for everyday decision-making and increasing a competitive 

advantage. A competitive advantage influences the market, but 

a suitable solution for global problems and rapid changes needs 

collaboration. Optimal collaboration helps solve existing problems. 

There are numerous approaches with links to extensive data and data 

science, but errors exist and data science must more talks of existing 

reality. The reason is the high complexity of the implemented 

activities and processes. In data science, default layers create 

computer science, applications, simulations, statistics, analytics and 

math. These layers are implemented in order to search for a solution 

in selected fields. This composition (layers and fields) creates the 

basis for a two-dimensional (2D) model. Good experience provides 

an extension of the 2D model about relation (dimension) for known 

intelligences such as Artificial, Business, Computational, Customer 

and Swarm in a three-dimensional (3D) model. The selection of 

individual layers and intelligences is based for practical reasons on 

adopted preferences. This selection (zoom) creates a fourth 

dimension for the designed model. Based on these four dimensions 

(layers, fields, intelligences and zooms), a 4D model is designed for 

a better description of existing reality. The created connection 

between dimensions breaks unexpected errors and supports 

collaboration for sustainable development in the global view. 

 

Keywords — Extensive data, data science, errors, sustainable 

development. 

I. INTRODUCTION 

CIENCE is a word used often in global information 

society. Similarly, companies, organizations and 

individuals call for innovations and verified approaches. There 

are a number of analyses, surveys, questionnaires and best 

examples from practice demonstrating the actual perception 

and method for information technology (IT) implementation. 

Many of them use verified methods and methodologies [1] 

based on achieved knowledge with science support. 

Knowledge is needed for proper assistance of implemented 
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activities. When the IT user has knowledge than he (or she) 

may decide about the optimal procedure and implemented 

method. Knowledge is a factor which distinguishes individual 

approaches and ways of using information technology and its 

products. Knowledge creates the basis of the implemented 

activities in a global society in connection with a competitive 

advantage. [2] 

One form of the benefits of a global information society is 

general accessibility various information via the Internet. The 

Internet is a medium which provides access to information 

regardless of time, location, language or preferences. 

Available data and information is in a wide spectrum of 

formats. The volume of this data is so extensive that extensive 

data and data science have to be defined. 

Work with extensive data [3] and data science [4] help IT 

users find unexpected relations between stored data. The 

default need achieves optimal results quickly, instantly and 

personally in an optimal quality and format. Good experience 

brings visualization and support via selected IT products 

focused on this issue. There are open-source products and also 

commercial applications and tools. In many examples, IT users 

have a preference for MS Excel [5] for user-friendly interface 

and easy control imported data. 

In this situation, the question arises as to “Why so many IT 

users have a preference for MS Excel as opposed to optimized 

and specialized tools?”, and “Why they do not use the results 

of data science with verified methods for active work with 

data?”. Companies and organizations call for new products 

and services in relation to innovations and a scientific 

approach. [6] These innovations are based on everyday work 

with data. These data consist of “treasure” which maps out 

existing preferences, needs and requirements. The extensive 

volume of data requires suitable work with data and an optimal 

approach. Various ways exist and unfortunately a unique 

solution does not exist. 

Knowledge and optimal skills play a key role. A solid 

orientation in terms of theme and an optimal composition of 

work is an advantage. Continual education [7] may help with 

support from on-line learning courses, and of course the finest 

examples from practice. Science and in particular data science 

has to provide new knowledge and management work for 

optimal data processing. There is a need to immediately access 

practice examples with video support and recommendations 
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for breaking errors and mistakes. A similar approach is needed 

for management of data science and searching for a new 

approach to current conditions and preferences. 

There are of course societal needs and requirements. 

Sustainable development [8] is one of the important 

requirements. This natural requirement is based on the need 

for continual development in all fields of human activities. 

This development breaks unexpected fluctuations and crises 

introducing numerous difficult conditions into people's lives. 

II. URGENT SUPPORT FOR SUSTAINABLE DEVELOPMENT 

Sustainable development is not merely a modern term from 

science. Sustainable development is a crucial condition for 

continuous and solid evolution in all disciplines of global 

information society. This requirement slowly provides, via 

step by step development of mankind without crises, with the 

support of collective knowledge. Over just a few years, the 

needed goals are defined in detail [9]: 

• Affordable and clean energy. 

• Clean water and sanitation. 

• Climate action. 

• Decent work and economic growth. 

• Gender quality. 

• Good health and well-being. 

• Industry, innovation and infrastructure. 

• Life and land. 

• Life below water. 

• No poverty. 

• Partnership for the goals. 

• Peace, justice and strong institutions. 

• Quality education. 

• Reduced inequalities. 

• Responsible consumption and production. 

• Sustainable cities and communities. 

• Zero hunger. 

The format and urgency of the above-mentioned aims vary 

in terms of locality and actual needs, but all members of 

a global information society face difficult living conditions 

which reduce their standard of living. In Europe, there is a lack 

of jobs which brings many other limits in connection with 

economic growth, the level of family budgets, and the 

availability of adequate housing with a suitable role in society. 

Global unemployment has increased from 170 million (for the 

year 2007) to nearly 202 million (for 2012). This poverty 

eradication needs a stable and well-paid job. [10] In the future, 

470 million jobs are needed globally between 2016 and 2030. 

[11] 

The primary key for a solution to these weaknesses is an 

interest in skill development, optimal education and an active 

life. [12] Total resignation on the part of people is one of the 

ineffective approaches when solving existing difficulties. How 

can one break total resignation in people for an optimal role in 

society? One verified approach is to rely on science and 

innovations which may prevent such events. Modern global 

information society needs: 

• Higher levels of economic productivity. [13] 

This aim uses diversification, modern technologies 

and innovation with a focus on sectors with added 

value. 

• High creativity based on collaboration. [14] 

Business activities create other jobs with a link to 

innovation. 

• A stable background on sustainable consumption 

and production. [15] 

Harmony between the environment, natural 

resources and innovation activities of mankind is the 

basis for further development. 

• Stable employment and work for all. [16] 

Innovations and IT development provide help for 

women, men, young people and people with 

disabilities. 

• Stable education and training. [17] 

Innovations and new knowledge support job creation 

for people. 

In all the above-mentioned societal needs, the word 

“innovation” is the focus of interest. Innovation may provide 

a new view of given reality, new approaches and methods, and 

new products and services. Suitable innovation [18] is based 

on knowledge and optimal skills. Science and management 

science plays a key role for suitable composition of work with 

analyzed data. Science is not merely for educators and 

scientists. Science has to live with society and all people. 

Science has an excellent assumption for this task with links to 

questions about existing reality, simulations for monitoring the 

behavior of variable objects, combinations of unexpected 

events, or dissemination of new knowledge and information. 

For these aims, science works with data stored in various 

sources. There are also numerous disciplines for optimal work 

with data such as Business Intelligence. [19] There is an 

increased need for responsible work. Existing reality is more 

complex with various relations (well-known and hidden). The 

main focus is on searching for an unexpected relation between 

stored data. Reason detects previously unknown connection 

and knowledge [20] with suitable development support. 

Responsible work with data has to compare analysed data 

with numerous relations and therefore there are various 

intelligences: 

• Artificial Intelligence. 

• Business Intelligence. 

• Competitive Intelligence. 

• Computational Intelligence. 

• Customer Intelligence. 

• Swarm Intelligence. 

Data processing is not an intuitive issue. Optimal work is 

based on principles of extensive data and data science, and 

these approaches have to be used on all known intelligences 

for suitable development. It is simple to state that information 

technology has enough resources for quality support of 

implemented activities with data. There are number of IT 
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products (systems, applications, or tools) on the Internet. 

Every IT user can select by quality priorities, available skills, 

financial sources and available time. The positive benefit is 

that IT development is quick with global support for interested 

teams, developers, analysts and fans. IT users work with 

various applications and products of information technology, 

but satisfaction with IT products is problematic. [21] IT users 

generate various data in numerous analyses, but there are 

mistakes and errors which cause difficult orientation in the 

global complex of reality. 

III. DATA ANALYSIS AND EXISTING ERRORS 

Errors, mistakes, faults or bugs are often dreaded words in 

implemented activities. We all wish to avoid such dangerous 

situations bringing unexpected difficulties. It is easy to say “be 

careful”, “carry out verification”, or “think about feedback” in 

every step (or phase) of an adopted method. Established 

methodologies and methods [22] help with an optimal 

approach to data analysis but there are still errors and 

difficulties. At first glance, errors are the result of an 

irresponsible approach to a given activity on the level of: 

• Irresponsible Communication. 

• Misunderstanding of importance. 

• Oversight. 

• Underestimating the speed of the ongoing changes. 

• Wrong timing. 

This list only creates a fragment of the well-known errors 

and mistakes. Every well verified method and methodology 

declares available benefits with needed error resiliency. Errors 

are feared for all solvers of data analyses and needed IT 

projects but also contribute to better results based on an 

understanding of the current situation and existing barriers. 

 

For data analysis, measurement errors are ubiquitous. 

Optimal work with data needs a suitable perception of reality. 

There is sound advice in this issue: 

• Comparing only adequate data. [23] 

Sound results provide data segmentation and existing trends 

in selected period such as the year, six or three months. The 

required innovation provides an unexpected comparison of 

various segments, but they must be suitably calibrated. Certain 

values may tend to duplicities, double counting, or are defined 

in a confusing way in relations between them. 

• Only working with clear graphs. [24] 

Graph creation is a task on the basic level of work with 

information technology. There are numerous IT products for 

supporting graph creation with needed titles, axes, descriptions 

and trends. A suitable metric has an important place for 

a sound orientation in existing changes with relation to defined 

reasons. The default interest is about performance. Certain 

users do not have a preference for pie graphs that have no 

clear influence on how people think. It is difficult to say “it is 

good” or “it is bad”. 

• Setting individual axes (such as time) optimally. [25] 

Monitoring performance and existing changes on a day to 

day basis is a problem. In this period, it is difficult to define 

the main changes and find an optimal reaction to them. Good 

advice involves beginning from a larger period such as months 

(or weeks) and consequently going into detail in individual 

weeks and days. 

• Selecting a suitable color for the presented data. [26] 

Visualization is a great help in data analysis. A large volume 

of data needs visualization support for improved data 

interpretation. Default reports with thousands and thousands of 

rows are hard to read and interpret. Sound results have to be 

marked with positive colors (green, blue) and bad results with 

alarming colors (red, yellow). This perception of colors is 

natural for people. 

• Having an optimal data volume. [27] 

A large data volume brings difficulties in optimal work for 

a further prediction of other trends. A small volume of data 

also brings great difficulties. Data analysis with limited data is 

irrelevant and such conclusions are inadequate. A better 

understanding of the adopted initial strategy is of some 

possible benefit for these cases. 

• Repeating important results. [28] 

The volume of data and information crosses the borders of 

people's perception. It is suitable to remember the repetition of 

important results because people only remember the 

interesting aspects. One tends to overlook the vast amount of 

information, graphs, tables and rows with data. It is difficult to 

find one's way. Important data has to be repeated in various 

formats with a focus on existing changes. 

• Using suitable metrics. [29] 

There are verified metrics providing additional benefits than 

ones in various dashboards, graphs and analysis. These metrics 

are default average, standard percentages, various rations and 

calculated metrics. Suitable metrics provide a better 

understanding of selected objects in existing reality. 

 

Responsible work with data and implemented analysis has 

to respect the dynamism of a global information society. 

Modern society creates numerous changes, but also advice and 

benefits. For a good requirement, data science has an 

important place in any work with data. Data science is science 

concerning data with a needed complexity. The level of 

required complexity will be higher and higher. For a better 

mastering of complexity, optimal management science and 

implemented work play an important role. 

IV. A COMPLEX VIEW ON MANAGEMENT OF DATA SCIENCE 

Knowledge is attractive for people at all times. He (she) 

who has knowledge has a solid background for optimal 

decision-making. [30] One of the verified sources of 

knowledge is experience from practical work. For data 

science, these experiences are also very important. This is not 

enough in modern information and a global society. We need 

suitable skills for collaboration, communication and also other 

skills by preferences from practice such as curiosity about 

hidden trends, a desire for learning new innovations, and 
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a hunger for unexpected changes. 

Additional difficulties are caused by rapid developments in 

all disciplines of human activities. Information technology 

brings many new and unexpected solutions based on IT user 

preferences. Data science needs suitable knowledge from [31]: 

• Analytics. 

• Applications. 

• Computer science. 

• Math. 

• Simulations. 

• Statistics. 

Data science currently seeks out connections between data 

from various sources based on number approaches. This is 

difficult for little teams. The questions concern the needed 

timing, quality, details, and also available knowledge with 

skills. Based on solid requests, there are trends to use various 

intelligences (Artificial, Business, Computational, Customer 

and Swarm). Such a wide spectrum of views is needed for 

optimal specification as to what data means and 

a recommendation of a method for working with data. 

Active intelligence connects extensive data and data 

science, knowledge and intelligences with relation on suitable 

development. This approach must use wide spectrum verified 

methods and available skills from various views on existing 

reality. This way respects great global complexity. Aim is 

looking more closely at requires of information society. Key is 

interactive and active approach to solve defined tasks. There 

are many available methods for active solution these tasks, but 

only some lead to optimize or maximize benefits. Selection of 

the best method may relay on simulation with active 

monitoring predictive behavior. 

By practice experiences, important assumptions for 

considered model are based on activation of intelligence that 

influences: 

• Combination of achieved results with big data and 

data science. 

• Interconnection various data sources with 

experienced knowledge from practice and realized 

analysis. 

• Specification of an inside and outside view on risks 

and opportunities. 

• Knowledge management for needed support active 

intelligence. 

• Better understanding ongoing activities in defined 

environment with optimal reaction on specific 

conditions. 

• Balancing knowledge (development, identification 

and application) with all available sources for 

suitable decisions. 

These assumptions create limits for design of model with 

aim to search unexpected information. This model is oriented 

on analysis to description of future behavior with forecasting 

probabilities and trends. In time, predictive analysis relies on 

data, analysis, monitoring and forecasting. Standard question 

are “What happened and why?”, “What is happening now?” 

and “Happen in future?” [32] These questions are still just 

interesting, but there are a new relations and requirements on 

available answers with support 4D model. 

V. 4D MODEL FOR UNEXPECTED INFORMATION SEARCHING 

Searching for unexpected information and connections is 

essential work with data and available information based on 

suitable knowledge and skills. Many cases are based on 

practice and a wide spectrum of views is highly valued with 

optimal support visualization and a clear description. 

IT products provide numerous applications and tools for 

these goals but working with them needs a suitable 

background. Standard work is focused on various applications 

in terms of IT user interest and preferences. The question 

concerns an optimal composition (management) for 

implemented work for a better description of reality at the 

needed level of detail. A natural characteristic is the ability to 

move between individual levels. For many solutions, an 

optimal approach is based on abstraction and objects which 

provide a needed synergy between data and adopted methods. 

For complex work with extensive data and data science, the 

following model has been designed with four objects like the 

dimensions of a 4D model: 

• Layers. 

Layers create areas such as computer science, applications, 

simulations, statistics, analytics and math. This dimension is 

needed for an active use of data science. 

• Intelligences. 

Intelligences create available intelligences such as Artificial, 

Business, Computational, Customer and Swarm. This 

dimension enriches the solution about unexpected 

relationships between data. 

• Fields. 

Fields create disciplines where our 4D model is applied 

such as business, finance or informatics. This dimension 

defines existing specifics based on demands from practice. 

• Zooms. 

Zooms create an adopted level of research for a solution of 

selected problems by defined interests. This dimension creates 

the needed zoom for selected data. It works like filters. 

Designed 4D model (4DM) is well described via the 

following relation: 

4DM = (Li, Ii, Fi, Zi), (1111) 

where Li and Ii represent layers and intelligences, Fi is 

dedicated to disciplines (fields), and Zi is oriented on available 

zooms, for i = 1, …, n. Implementation such 4D model relays 

on a sequence of executed works and applied applications 

(tools). Unique advantage must be unlimited switching 

between individual dimensions (layers, intelligences, fields 

and zooms) based on needed details according to dynamic 

changes in global information society with support of active 

intelligence. 

In many cases, there is important to create relations 

(expected and unexpected) between analyzed data. There is 
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good knowledge about default expected relations, but 

unexpected information and its searching needs inspiration via 

available dimensions (layers, intelligences and fields). 

Considered switching between dimensions will use well-

known processes like abstraction and specification. Adopted 

level of work will respect range of solution based on defined 

aims, existing needs for given discipline (field), requirement 

on time and finances, or also skills of individual members of 

team. 

For more information, please see Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: 4D model for complex work with data and data science in a global information society 

 

Selection needed application is easy task. Information 

technology offers many applications, systems and tools for 

active support executed works. Benefit is that this software is 

available on the Internet with support blogs and discussion 

groups for other advices and recommendations. Optimal 

combination will relay on preferences of research team. 

Designed model brings difficulty that is oriented on optimal 

sequence of executed works via individual dimensions (layers, 

intelligences, fields and zooms). From common view, helper 

may be swarm intelligence with pheromones. For example, 

ants define optimal way to food based on pheromones. In 

designed model, food is information with knowledge oriented 

on description of future behavior with forecasting probabilities 

and trends. Optimal way is created adopted sequence of works 

based on “pheromones”. 

There are also other analyses and studies that are focused on 

multidimensional models by interest: 

• Visualization in projects. [33] 

The 4D model provides benefits for participants such as 

architects, designers and contractors to clients. They highly 

evaluate the visualization of the needed activities and events in 

the implemented project via its lifetime. 

• Project management. [34] 

The aim is a discussion of strategies of representation and 

analyses of the 4D model. This model is focused on planning, 

controlling and evaluating the importance and applicability of 

professional vision in industry. 

• Information technology tool. [35] 

The information is generated based on IT tools in the 

project. These tools are commonly used in disciplines focused 

on details. Sound experience provides work at several levels in 

light of the variety of interfaces such as desktop, web, or 

virtual reality. 

The common denominator for the above-mentioned analysis 

is an interest in links for all of the needed areas by preferences 

of teams with support for an optimal reaction to outgoing 

changes, specified priorities and indicators. The default 

interest is focused on a quick reaction of the highest quality. 

These requirements need an optimal user interface for work at 

various levels and details. In order to practice implementation 

of this designed model, further work will be focused on the 

creation of an optimal relation based on the defined indicators. 

Sound inspiration will swarm intelligence using pheromones 
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such as indicators to determine an optimal way to solve the 

existing problems. 

VI. CONCLUSION 

The complexity of existing reality is one of the difficult 

complications for an analysis of existing reality. The situation 

is hampered by the vast volume of data and dynamic changes 

in global information society. This entropy has a negative 

influence on implemented activities, processes and human 

lives. Effective protection is based on continuous monitoring 

and an actualization of specified preferences in connection 

with implemented processes and support for sustainable 

development. 

Suitable support for sustainable development needs 

a thorough view of data with an aim of transferring data on 

information and knowledge. Seeking out unexpected relations, 

information and knowledge is of interest for information 

technology products. There are verified methods for active 

work with extensive data and data science, although errors and 

difficulties still exist. In order to avoid unnecessary errors and 

mistakes, a 4D model for work with data has been designed. 

This model connects four dimensions such as layers, fields, 

intelligences and zooms. Layers create the needed areas for 

data science such as computer science, applications, 

simulations, statistics, analytics and math. The fields are areas 

of implementation of the designed model such as business, 

finance and informatics. Intelligences create known 

intelligences such as Artificial, Business, Computational, 

Customer and Swarm. Zooms create needed filters, (focus) of 

interest, for defined preferences of analysts, designers, 

developers, managers and other IT users. The benefit is based 

on collaboration between various views on data with answers 

on the effect on global information society. 
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