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Abstract: -This paper is oriented on research design with links on big data in the global information society.
Big data creates a phenomenon in modern society, where firms, organizations, and individuals must work with
data, information, and knowledge. At first glance, it is standard matter, but the deluge of data brings many
difficulties to instability. Big data is oriented around the derivation of needed and correct information with
knowledge from stored data. The solution is to apply optimal research design as a multidimensional approach
on big data based on defined preferences. Key is a complete perception of reality based on an optimal researc
design. Such approach works with many objects and different contexts using available analytical disciplines
(layers). Needed spectrum of suitable analytical disciplines is wide. Presented design is focused on browsing
selected layers via disciplines such as Atrtificial Intelligence, Business Intelligence, Customer Intelligence,
Competitive Intelligence and Swarm Intelligence. For active work with data via various layers, a good helper is
simulation and multidimensional approach. This approach is useful for data warehouses as well as bringing
high value for support of sustainable development. The benefit is creating unexpected relations between
specified layers with benefits from information technology, and controversies of the global information society.
A natural request is intuitive movement from one layer to another in the form of a zoom to needed data.
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1 Introduction Visualization is one condition for better work with

The general perspective of this paper is oriented on information. [4] The second request is to apply the
information technology (IT) that influences all fields @PPropriate applications. In today’s global society, it
of human activities. The IT development proceeds IS €asy to select a needed application by preferences
very rapidly, and to have actual information about @nd actual conditions. The complexity is often
a suitable solution based on information technology Créated by confusing requirements of IT users, and
is often difficult. Social networks and the Internet these requirements must reflect research design with
bring some help. [1] The Internet, by default, offers links on software _construqtion _perspe_ctive. [_5] The
access to many information sources and references!/T users need information immediately in an
around the world with support of suitable Internet apPropriate format. Intuitive navigation is preferred.
architecture. [2] This reality is the reason “why These tre'nds are well-known via various surveys
information technology lives with people”, and and questionnaires. [6]

“why information technology involves people A large volume of accessed data naturally leads
lives”. The positive benefit is variability and open to big data. The “big data” concept [7] is often used
access. by governments, managers, leaders, organizers,

Data and information is around us all the time. analysts, developers, and of course, standard IT
Organizations, firms and people literally swim in users. In many cases, they work only with needed
asea of information. A correct and suitable data based on a traditional approach with support
orientation is difficult for everyone. Visualization operating and database systems, Bl and CRM
brings partial help [3] based on videos, pictures or products. The standard is oriented on the familiar
graphs. This approach is important because standardwww interface, MS Office products like MS Excel
rows of reports are confusing. The question is easy: or MS Word.

How to derive a conclusion from the thousands and  For successful decision-making, various data and

thousands of rows of records? In this reality, the jnformation is needed in various formats. An active
visualization helps in every possible form. |T user approach not only needs standard
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information about income and expenses, or profits
and losses, but also other data and information
related to customer preferences, security society,
and sustainable development based on stability.
Such needs are visible in many crises and
difficulties that involve people’s lives around the

world. In this actuality, when information

technology lives with people and information

technology has an influence on people’s lives,
information technology must help and inspire active
solutions to existing difficulties. Big data is a good
start point to do it; therefore, the objective of the
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the future. There are connections with expected
topics such as:
» Biodiversity.
* The life environment.
(water and atmosphere)

* Non-renewable resources.
(metals, coal and petroleum)
* Renewable resources.
(solar, wind, geothermal and biomass
energy sources)
Such approach is extended to other topics [9]

paper is oriented on big data with needed researchyynich are also important for human life:

design. Optimal research design for work with big

data is challenge for everyday life in the global

information society. For responsible work on

selected topic, the structure of this paper forms
chapters focused on perception of context,
information technology for large data, problems

with unexpected connections between data, solution
based on simulation and combination, new
challenges for research and global society with
necessary conclusion.

2 A Dynamic and Compete

Per ception of Context
In  business, companies, organizations and
individuals are searching for a gap in the market for
successful implementation of offered goods and
services. The key is innovation and an upgrade with
a regard to customer demand. The reason is elear

* The optimal utility of goods and services
to society.

* The promotion of employment.

* The support of acceptable limits for
a growing economy.
The wise utilization of all resources with

support innovation and an active
approach.
Acceptable limits were, are, and will be

a question for further development and science in all
fields of human activities. The difficulty is that an
inviolable limit for one is an acceptable limit for
another. The actual decision depends on the point of
view which is based on an accepted abstraction
level, the adopted boundaries of the researched
system, defined objects and their properties, and the
created connections between objects and the ability
to change the arrangement of the adopted design.
For innovation and research, design is important.

the more attractive a product, the higher the demand [10] Interest is focused on suitable architecture and

from customers and the more customers are willing
to pay. The global market is overstocked, and also
consumers are looking for optimal goods or services
with the support of the Internet.

It is not enough to have an attractive product.

There is a need to listen to customer requirements,

approach involving active implementation of new or
innovative products and services. The arrangement
of the adopted design is the first step to innovation
for sustainable development. Such a design has to
be verified and realized in practice via an optimal
method. A good helper is simulation with IT support

and offer expanded programs of cooperation with and models of data, information, knowledge, and
customers, contractors, partners, competitions, intelligence [11].

science and also all other interested persons. The Information technology has a major influence on
mutual cooperation must be dynamic with a higher all disciplines and realized activities. The reason is
level of quality. This request is standard because that people work with great volumes of data and
new approaches, products and services, and ofinformation. This volume exceeds our senses, and

course, new technologies are being introduced.

A number of companies, organizations and
individuals have to face at present new conditions
for realized activities. This environment has its
mirror in science and its design. And, conversely,
science affects our reality. It is a truly indispensable
connection for further vision and sustainable
development support. The question of sustainable
development [8] is a basic theme for human life in
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the new concept is created in the form of “a Digital
Universe”. Based on a research study, a digital
universe such as a stack of tablets creates two-thirds
of the distance to the Moon in 2013. This figure
should reach approximately 6.6 stacks from the
Earth to the Moon by 2020. [12] Data availability is
the primary power to work with new approaches for
increasing the value of our activities based on large
data.
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3 Information Technology

for Large Data
Large data and increasing value, the Internet of
Thinking with benefits and opportunities, needs and

imperatives, weaknesses and negatives are at the

centre of numerous analysis and surveys. [13] The
primary topic of interest is focused on the
connection between the digital universe and:

The expanding.

The influence on business.

Opportunities.

Power.

The connection around the world.
Transformation.

Visualization.

A number of people ask how large the digital
universe is and how can | work with this universe.
The size of this digital universe is easy to calculate
and estimate. With a verified analysis, the digital
universe is doubling in size every two years and
between 2013 and 2020 will grow from 4.4 trillion
gigabytes to 44 trillion gigabytes. [14]

This space is large enough for intensive
searching of a new connection between stored data
from various sources. A broad view on big data
brings diverse and heterogeneous information and
methods for solving existing tasks in the global
information society. For example, in Twitter [15],
Big Data Science tweets are oriented on many and
many interests in relation to big data. The discussed
topics are:

* 40 Excel Tricks.
Advanced Analytics at Scale with IBM.
Being a data scientist in a small country:
challenges and solutions.
Big Data and Analytics: Learn the Key
to Business Survival (IBM Whitepaper).
Big Data Applications to Financial
Institutions.
Big Data Challenges in the Enterprise.
Challenge of the week.
Data Integrity - A Sequence of Words
Lost in the World of Big Data.
Data Scientist versus Business Analyst.
Deriving Value with Data Visualization
Tools.
Discover How to Balance Increasing
Data Volumes.
Doing Data Science.
How NoSQL Fundamentally Changed
Machine Learning.
List of NoSQL Databases.
Outliers in Logistic Regression.
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Predictive  Analytics in
Management.

The 7 Most Unusual Applications of Big
Data You've Ever Seen.

The Data Science Toolkit - taking your
first steps towards becoming a Data
Scientist.

Tutorial: How to determine the quality
and correctness of classification models?
Word Clouds of Big Data, Data Science
and Other Buzz Words.

Upon closer examination, the number of retweets
(answers to a tweet) is from 0 to 12 tweets, with an
average of 4.32 retweets to one tweet. Is this a lot
tweets with retweets, and data with information?
What is the motivation and meaning behind this
information sharing? The above-mentioned list
shows only tweets that were sent over 24 hours
through twitter.com. This example of a big volume
of data is not unique. There are other examples of
information sharing from organizations and
individuals with a much larger volume of data as
CERN, the European Organization for Nuclear
Research, Geneva [16]

Above mentioned examples show only
marginally the volume of data and information in
society. The global information society works, and
will work, with many and many data and
information in various relations and formats. There
are models that analyzes billion web pages with
billion hyperlinks, and there models bring good
orientation within the volume of available data. [17,
18] In the future, the description of such complexity
will be harder and harder based on aggregation
levels, data format, and indexing with network
format. Firms, organizations, and individuals must
process a large volume data and information as soon
as possible by defined preferences and priorities.

The positive fact is that IT users select from
many applications and tools focused on big data.
[19] There is open-source as well as commercial
software. Existing discussion groups and blogs
support correct implementation. Such information
sharing brings needed advice and orientation to
a topic with all benefits and challenges, but from the
complete view, the searching out of unexpected
connections between data is not all that easy.

Campaign

4 Problemswith Unexpected

Connections between Data
Connection searching between stored data is
a standard activity realized with the support of
information technology. This task has links to
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monitoring, alert processes and security needs. For  For example, the average time to solve a request
standard IT users, there are natural requests basedin days for system development, standard surgery,

on implemented IT support. The well-known tasks web infrastructure, IT  operations, web
are: infrastructure, or other requirements outside of IT)
» Analysis of priorities and the overall use dimension (Case Owner Group), facts (Avg
time required to solve user requests. Case Duration), and filter (by average time and case
* Detailed overview of activities. owner group).
« Key Performance Indicators and their IT users use priorities for better resolution in
development. detail with an advantage. There are also:
e List of transactions. * A number of cases with high, medium
« Performance by price development. and low priority. '
 Relationship sales and margins. * Open and resolved cases by the time
+ Sales development by prices, customers, required to solve _
location, or product and time. * Open cases and their term solutions.

Needed analyses are shown via dashboards with For these analyses, the dimensions create a Case
various graphs, lists, or summaries and filters. The Owner or Date, and the facts create Avg Case
Qlik Sense Desktop [20] is a good example which Duration, Open Cases, Overall, Total New Cases,

provides a complete approach. Total Closed Cases. Please see Fig. 1.
Qlik Sense Desktop - o IEl

Desktop hub | & Helpdesk Manag... B3
@rllEx Helpdesk Management @ B - Q- ¢  Edit | Dashboard D

Noselectionsapplied

Open Casesvs Duration @ Avg Case Resolution Time (Days)

High Priority
72

Cases

OpenCases

Medium Priority

Cases

Low Priority

203

Cases

Fig. 1: A window for active work with data in QlikSense Desktop.

It is not a problem to design an optimal Many IT users (and also business managers)
dashboard for default and well-known connections prefer individual work with data; therefore, Excel is
with stored data. The question is going further and very popular for work with data. Everyone is
designing new unexpected connections. A suitable familiar with contingency tablets. For suitable work
way is to attempt to combine existing analyses with large data, it is insufficient. Initial activities
based on dimensions and facts. This approach ishave to be focused on clarification of specified
haphazard and requires cooperation between requirements and needs:
business managers and IT specialists on large data * To identify business limits.

and data science. e To remove these limits.
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To look for suitable replacements.
e Tolook for improved results.

Business limits constitute a list that includes the
unfulfiled processes and the limiting business
associated with the negative activities. For active
identification of business limits, good helpers are
the following questions:

What do you think you are not so
successful at? In what area would you
like to improve?

What processes of your business would
you specify as unqualified?

What new processes are you afraid of
realizing?

What are your favourite processes?
When you wish to create an optimal
business, what do you realize?

Removal of existing limits has close links with
difficult conditions in a dynamic and competitive
market economy. The interest is often focused on
the question of the price of the offered products, and
searching for suitable substitutes, innovations via
processes, products, or organization of work. The
default part of this question is the correct evaluation
of specified limits and their influence on
competition and customers. Looking for suitable
replacements is focused on realization of selected
activities in a different way in order to produce
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5 A Solution Based on

Simulation and Combination
The main interest is oriented on optimal research
design in relation to searching out of unexpected
information for support of sustainable development.
From the perspective of the global information
society, the focus is concentrated on big data in
dynamic changes of existing conditions. Big data
influences realized processes based on IT support;
realized processes in society also influence big data.
The continuum of IT development needs stability
with regards to analysis, design, and implementation
of selected software and applications.

Optimal work with data and information is
complex. It is not a pile of data, information and
knowledge in a vacuum. Immediate results bring
well-known an analysis of selected topics by
experience, advices of suppliers implemented IT
products, but also other users' experiences with
support the Internet. The optimal solution has two
ways:

* To create a team of experts with good
orientation on all disciplines for suitable
impact on work with data.

To create a team of a few experts with
good orientation on selected disciplines
for suitable impact on work with data.

The first way needs many resources and support

optimal results using available sources, processesrather large teams in the opulent and global

and skills. The aim is to define processes for change companies. Cooperation is the key for their success.
that will be able to produce positive results. Looking The second way needs also resources a work with
for improved results represents knowledge about team, but range is variable according to existing
existing processes which are suitable for change options. This approach has good links on agile
based on knowledge management. [21] The methods and agile development tools. There is also
interconnection of all the specified requirements and risk that given team does not use all the
needs creates a good starting-point for accepting opportunities of current knowledge.
business into a new internal map of reality. Such risk is limited by a continuous shift
Based on this internal map of reality, needed petween disciplines supported by the zoom on the
objects are easy to create. The benefit object present question. The benefit is work with only
approach [22] is the ability to define optimal 3 few selected objects, and obtained results are
properties and methods for active work and compared via further analysis with orientation on
searching for unexpected connections between data.qther disciplines by preferences. This approach
Good results provide a combination object approach reduces errors caused by the omission of important
with multidimensional methodology [23]. This  gpiects from various disciplines.f limportant
approach uses various levels as adopted abstracnonobjeCt is deprived then the substantive context

IT support, needeq time, put also interest Whlc_h is is naturally addressed via other zoom.
focused on data, information, processes, functions, .
Please see Fig. 2.

organization, finance, management, software, and
hardware. Based on such information, simulation

provides enough space for a combination of defined
objects with needed connections in appropriate data
models. [24]
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Selected disciplines (layers) for zoom oriented on work with data:
« Artificial Intelligence
e Business Intelligence
e Customer Intelligence
«  Competitive Intelligence
e Swarm Intelligence

v

BUSINESS INTELLIGENCE

P41 _ArchitectureiorkWithData_Businessinteligence

o o T1 _MeededRequests
1 o -

0
PE-1_SystemsDevelopment L

PE-2_Operations

i

T . P2_AvgCaseResoltion (in time
PE-3_\Wehinfrastructure 1 1
e :
FE-4_NoniTRequests EatE
T
Ta |ReturnTodrchitecture 1
P3_CpenCaszes_Duration
] - -
0 F 3 PE-5_AwgZaseDurstion fan q 1 1
i . ) N .
PE-6_OpenCases },_{‘ 1 P3_DimenzionsFacts
T

1 1 p T2_Connectionzearching
1 T3_ConngctiorfSpecifications : A

0
1

T4 _“iewhdodifyhenu PE-7 Time P4 _OpenfndReszolvedCases (in time)
O * |
o F PE-B_MumberOfCases }r—{‘ 1
1 P7_viewModifySettings T
1 Po_SelectedSummaty
[ } 1
PE-3_HighPriority (cazes) 1 1
e
PE-10_MediumPriority (cases) }"{‘ 1

T

PE-11_LowPriority (cazes)

[

T
1

Fig. 2: An architecturefor active work with data based on selected dimensions and facts (Business I ntelligence).

The multidimensional view [25] on big data is 6 New Challengesfor Research
aimed at a wide area of interests and active work  gnd a Global Society
with controversies and difficulties. The benefit is in = rent existing needs show that the future trend
the active connection between existing controversies i pe oriented on closer connections with the

and changes in the global society. controversies and difficulties of the global

Suitable view on big data is important for the jnformation society. This is a great challenge for all
global information society. People wish to know the ggcieties and research design for big data. Such

near and distant future. The aim is an adequate 5 yrend brings other positive factors like active
response to changeg, and preventing U”eXpeCteddevelopment of new approaches for optimal
fluctuations and crises with the support of jmplementation of information technology in all

intelligence. Searching unexpected CoNNeCtions regjized human activities. The uncertainly matter
between data uses individual zoom as layer for work yyij| play a more important role in the variable layers
with data. Further work continues via other zoom, of big data. This layers use needed background for
for example, based on Customer Intelligence. processes with data, information, and knowledge.
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The special challenge is automation and self-service

in societies, firms, organizations, and individuals by
preferences. There are differences in size and [6]
orientation, time spent with big data, continuing
education, and monitoring current trends. This high
instability needs regular actualization for

a background of created simulation. The changed
simulation is run for searching for a hidden
relationship.

[7]

7 Conclusion
Big data is all around us. All societies, firms,
organizations, and individuals must be resistant to
this data flood. The aim is to resist existing
controversies and crises with the preferred way of
sustainable development. The big data area is
extensive with a focus on analyses, statistics, [9]
challenges, transforming processes, visualization,
learning, databases, and predictions. Such a topic is
hard to keep in good condition as a unified entity.

In this situation, it is difficult to search for
unexpected connections between data. Existing
complex reality is reflected in many forms of

[10] Design
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