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INTELLIGENT AGENTS IN CUSTOMER RELATIONSHIP
MANAGEMENT

Tomasz Bartu$

Department of Business Informatics, University of Economics in Katowice, ul. 1 Maja 50, 40-
287 Katowice, Poland

tomasz.bartus @ue.katowice.pl

ABSTRACT:

The aim of this paper is to present the applicability of intelligent agents to manage customer
relationships. In the article special attention is paid to one of the types of intelligent agents
systems, namely, the virtual assistants. There is a general description of the functionality of
some virtual assistants and their advantages and disadvantages. The obtained results may be
helpful in deciding on implementing such systems on a website and choosing a particular
solution.

KEYWORDS:

Intelligent Agents, Virtual Assistants, System, Intelligent Software, Customer Relationship,
Management, Internet

I. INTRODUCTION

The fundamental source of variety of the organization, in addition to its clients, is a
wide access to a variety of knowledge resources, as well as the use of modern technology in
business. In times of the knowledge society, intelligent agents become an interesting option to
diversify the process of knowledge management. In traditional information systems there are
no mechanisms that would allow the automatic and autonomous acquisition, storage and
processing of various types of information. In this type of tasks the technology of intelligent
agents may be helpful for the organization.

II. INTELLIGENT AGENTS SYSTEMS

In the organization's activities, involving a particular person to obtain certain
information may be inefficient. This may result in receiving the results with time delay and
unreasonable generating additional costs. In this case, the person delegated to obtain specific
information is forced to suspend his present work for the duration of the task entrusted.
Standard systems of information retrieval (as examples of these, we can point out: Internet
search engines, Internet comparing engines, search engines in standard databases), although
subject to dynamic growth, are often unable to keep up with the information needs of the
organization. It seems that to meet these needs, it is necessary to enrich the selected IT
systems (e.g. transactional and analytical) with an element of intelligence, perception, and
autonomy. This idea is consistent with the concept of an intelligent agent, which has already
been proposed in the fifties of the twentieth century [Bradshaw, 1999], [Poole, Mackworth,
2010].

When analysing the literature on the subject, it may be noticed that the term "intelligent
agent" (intelligent software, wizards, knowbots, taskbot, userbot, software agent, softbots-
intelligent, software robots) has never been given a generally acceptable definition and it has
been variously interpreted.

Difficulties with clear interpretation of the term "intelligent agent" result in identifying
its common characteristics in order to provide its meaning. A minimum set of features that
should characterize an intelligent agent, includes [Franklin, Gresser, 1996], [Bradshaw, 1999],
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[Turban, 1998], [Li, Benwell, Whigham, Mulgan, 2000], [Bellifemine, 2007], [Wooldridge,
2002], [Wooldridge, 2007]:

autonomy, the ability to start / stop operation without user interaction,
long duration of running in the background of the system, so called "long-lived", it runs
continuously, even when a user is not using it [Gilbert, Aparicio, 2000],
possibility to communicate, communication with other systems and agents to obtain
information from various sources,
ability to cooperate, the cooperation with the user or other agents during the exchange of
information,
intelligence and perception, the ability to perceive and respond to changes in the
environment, or between other agents; he controls both his own behaviour and internal
states [Wooldridge, Jennings, 1995],
the possibility of requesting,
focus on target,
mobility and adaptability, the ability to move in the network, between different system
platforms,
activities on behalf of the delegating person, the representation of the user.

Also additional attributes of intelligent agents are often pointed out. These are

[Gilbert, Aparicio, 2000], [Franklin, 1997], [Etzioni, 1995], [Nwana, 1996], [Sterling,
Taveter, 2010]:

ability to communicate with the user in natural language (or close to natural),

ability to use symbols and abstractions,

social skills,

continuous learning,

figural character, which is representing an intelligent agent by a character (e.g. an animated
human figure or other),

the expression of emotions, a visual and audio form, which is implemented by a virtual
form of intelligent agent.

When describing intelligent agents, it is worth to present one of the main models,

which is the BDI model (Beliefs, Desires / Goals, Intentions). In this model, an agent is
described by three concepts [Bellifemine, 2007], [Chang-Hyun, Jeffery, 2005], [Chang-Hyun,
Chen, Choia, 2004], [Oijen, van Doesburg, Dignum, 2011], [Rao, Georgeff, 1998], [Yadav,
Zhou, Sardina, Ronnquist, 2010]:

Beliefs, which provide information held by the agent, his beliefs about the world
(including himself and other factors). They may also include rules of requesting, which
leads to the new beliefs formation. Using the term "belief" instead of "knowledge" implies
that what the agent acknowledges as real at the given time may change in the future.
Beliefs are usually stored in the database (sometimes referred to as "the basics of the
belief" or "set of beliefs");

Goals, representing tasks that can be selected for accomplishing. They also reflect agent’s
motivational state. An example of a goal may be to find the best deal. A goal is the desire
that was adopted by the agent for the active implementation. A set of long-term goals
should be consistent;

representing the tasks that are currently implemented by the agent. In the implemented
systems, the intentions mean that the agent starts to perform an action plan. Plans are
sequences of the actions (knowledge areas) that the agent can perform in order to achieve
one or more of his goals. These plans may also include other plans. This reflects the fact
that initially they are only ideas and instructions on how the agent should fulfil them in the
course of activities.



When considering the action of intelligent agents, we can distinguish their three main
functions, such as [Bartus, 2010]:
- perception of the dynamic environment conditions,
- impact / response to environmental conditions,
- rational interpretation of what the agent sees, problem solving, drawing conclusions and
taking action.

These functions can be written according to the following rules defining the action of
the agent at the moment of receiving a signal by the input sensor [Russell, Norvig, 2003]:
Input: perception — input sensors (receptors)
Components: rules — a set of actions

Memory upgrade (memory, receptors)
Choosing the best action (memory)
Memory upgrade (memory, response)

Output: responses — output sensors (effectors).

III. INTELLIGENT AGENTS, VIRTUAL CONSULTANTS, VIRTUAL
ASSISTANTS

The Internet has become a convenient tool allowing to quickly and easily browse the
offers of different electronics stores and find promotional items. It improved and accelerated
comparing prices of the goods searched (in tenders, e.g. by ‘comparison making devices’).
However, it should be noted that the user, in a huge number of electronic stores found in the
Internet, might feel disoriented. An excessive number of electronic offers may discourage him
to view potential offers. In order to eliminate information noise and to encourage the customer
to do electronic purchasing, organizations began to implement various forms of intelligent
agents on their websites. Among the most common forms of intelligent agents there are so-
called virtual agents, virtual assistants and chatbots or chatterbots. Such systems are
represented by virtual characters (e.g. Ramona [www.kurzweilainet] , Nomi
[www.novomind.com], Fido [www.fidointelligence.pl], Inguaris [www.inguaris.pl], Stanusch
[www.stanusch.com]). A characteristic feature of such characters is the possibility of
conversation (dialogue) with the user through natural language, which writes the words into
special forms [Bontcheva, Wilks, 1999], [Borkowska, 2004]. This is enabled for the virtual
assistant by built-in mechanisms of natural language processing, thematically extensive
knowledge base and algorithms of requesting. Thus, a virtual assistant becomes an electronic
product advising the user (customer) in making a decision. Additionally, due to accumulated
knowledge about the Web site and offered products, a virtual assistant may be used as a guide
throughout the company's website, which guides the client to different web pages,
simultaneously answering his questions. It is able to provide the user (customer) with
information about the products and services. Equipped with a module to answer, it helps the
employees responsible for customer contact (call centre support). An appreciated feature of
the virtual assistant in such solutions is that it "works" 24 hours a day, every day of the year,
simultaneously providing answers to many clients.

A chatting agent (the sixties of the twentieth century) called ELIZA, which simulated a
patient consultation with a psychotherapist, is considered to be the pioneer of such systems
[De Angeli, 2005]. It should be noted that this system had neither sophisticated data
processing algorithms (including processing the interlocutor’s natural language) nor the
knowledge bases, what caused mistakes during conversation, e.g. asking the same questions
again or accidentally deviating from the topic of the conversation. However, despite this



weakness, this agent was well fitted to the role of the psychotherapist, as it could maintain the
conversation with people and focused the interlocutors’ attention.

IV. THE CHARACTERISTICS OF SELECTED VIRTUAL ASSISTANTS
USED IN CUSTOMER RELATIONSHIPS MANAGEMENT

Internet users expect the Web sites (including portals, e-shops) to process the data in
an efficient way, to respond to their needs and preferences, and to offer services that are
intuitive in use. On the other hand, the organizations want their Web sites (including portals,
e-shops) to be highly self-service and universal. As a result, the users have difficulty with
monotonous navigating through static pages and finding the desired information (e.g. contact
details, company's offer, the availability and specification of a particular product). One of the
solutions to this problem is to implement to websites a convenient for users communication
channel, which is a more and more often successfully used virtual assistant [Hayes—Roth,
2001]. It is observed that the solutions of this type are eagerly absorbed by the market. The
main task of the virtual character is to conduct a conversation (even steering the conversation)
with the web page user in a natural language. The course of the conversation is usually as
follows:

1. virtual assistant greets the user (on the website, the user sees the relevant text of the
message, sometimes, in addition, he may hear the voice of a virtual assistant),

2. the user replies, introduces himself or asks a question in the form of a natural language (the
words are entered from the keyboard into the form field),

3. virtual assistant generates the answer by text displayed on the website, it can also open new
web pages (e.g. web pages with the offers of specific products or their characteristics, a site
with a contact form, etc.).

The possibilities of using a virtual assistant on the web pages can be varied. We can
indicate that a virtual assistant can be: (1) a sort of showcase of the organization, (2) a
consultant who answers the customer’s questions related to the company, products, (3) a sales
assistant who supports (provides service) the process of electronic sales, (4) the interviewer,
(5) a tool for acquiring and storing the information about customers, their tastes, preferences,
expectations.

Further in this article, there is a description of two selected virtual assistants. These are
products offered on the domestic market. The description concerns such products as Inguaris
[www.inguaris.pl] and Fido [www.fidointelligence.pl].

V.INGUARIS - VIRTUAL ASSISTANT

The virtual consultant Inguaris is a product of the Artificial Intelligence company
[sztucznainteligencja.pl]. It pays the role of a virtual character (web bot) that communicates
with the web page user by natural language in the form of a written text. The functional
architecture of Inguaris is a combination of software running on a server and a special dialog
box, so called chat window where the user types in the message (Fig. 1). In a typical solution,
the software of a virtual consultant is on the Artificial Intelligence company’s servers, while
his interface (chat window) is installed on the customer's server. Under the agreement, it is
also possible to purchase a license on a virtual consultant’s server software and to install it on
a server designated for it by the customer or on the so-called multimedia kiosk.
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Fig. 1 An example of a window presenting communication with Inguaris

Source: [www.inguaris.pl].

Figure translation:

“Inguaris: Pleased to meet you. I work for Sztuczna Inteligencja Ltd company. We produce
web bots, which are the characters like myself. Before I answer your questions, may I ask you
something? Enter”

Question: “What is a virtual assist”

Knowledge of the virtual assistant Inguaris may concern:
a subject ordered by the client. The system has no quantitative restrictions; it can
accumulate a large amount of data. The critical factor is the time of the knowledge
preparation for the demands of the virtual assistant;
widely understood general knowledge that would allow the system to become more
attractive to the interlocutor. Such knowledge is not limited only to statements related to a
certain organization. If the customer is interested, a virtual assistant can be provided with
this, at no extra charge;
a set of the so-called emergency responses, which would be used by the virtual consultant
in a situation when he does not understand the statement given by the user. An example of
these may be a request for a different formulation of the statement as well as asking the
question via e-mail (then a proper web-form will appear automatically);
interest of the virtual consultant. The interest being in the company’s offer can be
implemented by default, or a unique set of interests can be made for a particular virtual
consultant;
other resources of the organization. This is accomplished by connecting the virtual
consultant to an external database. In this case, the knowledge base is integrated with an
external database, such as an enterprise service, CRM system, accounting program. The
advantage of this solution is downloading by the virtual consultant the information on
products directly from the price lists or the catalogues with new offers. This information
can be used during a conversation of a virtual consultant with the client;
definitions retrieved from dictionaries, encyclopaedias, news, catalogues;
technical assistance on the basis of the knowledge from technical or user directories.



Additional features of the virtual consultant may include:
the ability to memorize the interlocutor’s name;
knowing the date and time, weather, games results, foreign exchange rates and stock;
any visualization (pictures, video). Visualization of the virtual consultant can be realized
both on the basis of materials supplied by the customer, as well as an order to carry out all
the work (photo / video, graphic processing) by the Artificial Intelligence company;
speech synthesiser (e.g. IVONA [www.ivona.com]), which in real time manner converts
the written speech of the virtual consultant into female or male voice;
chat history window, represented by a dialog box that displays the history of the
conversation. It is significant for the customer that at any moment he can return to the
previous statements of a virtual consultant or to his own;
the ability to send electronic mail on a request of an interlocutor. E-mail that is sent to the
address given during the conversation, may contain additional information, offers and
forms;
asking questions or answers in the form of hyperlink. Depending on the context of the
conversation, it is possible to answer or explain some issues by selecting a highlighted
piece of text (or graphics) without a necessity to type it in the dialog box;
integration with external systems (CMS systems, Internet shops, Instant Messaging, chat
rooms, e-mailing systems).

The implementation process of the virtual consultant technology, proposed by the

Artificial Intelligence company, can be divided into the following steps:

identifying the functionality of the virtual consultant,
providing the customer’s knowledge which is powers up the virtual consultant,
developing the knowledge according to the requirements of the virtual consultant’s IT
system,
introducing the knowledge to the artificial intelligence mechanisms,
activating the virtual consultant,
testing and complementing the detailed knowledge of the virtual consultant,
integrating with the final system, such as Web, GG (Gadu Gadu) instant messaging, e-mail
processor,
launching a virtual consultant,
after-sales support, including a development of the agent's knowledge, conversations
analysis, web hosting services.
It seems that the above-described virtual consultants may be predominantly used in the

following applications:

multimedia kiosks,
FAQ technical support systems on the website,
advertising of various products on the Internet,
railway station, bus station and airport information,
television or radio programme,
horoscope,
dictionaries, encyclopaedias,
product cataloes, e.g. electronic components, spare parts.
Among the advantages that characterize the Inguaris virtual consultant, there are:
a broad description of the capabilities and characteristics of the virtual consultant on the
manufacturer's website,
a possibility to rent a virtual consultant without a necessity to implement the entire system
on the customer's server,
a possibility to use the general knowledge base and the knowledge base concerning the
interest, which can be used by the virtual consultant when communicating with the client,



- more efficient search of the desired information by the user (e.g. when you type "contact,

please" a virtual consultant displays complete information on contacting the company).
When analysing the virtual consultant, it should be pointed that this solution also has
some disadvantages such as:

- inability to browse (by the user) history of communication (in writing) between the user
and the virtual consultant,

- a fact that a virtual assistant communicates with the user only by natural language in a
written form, no form of sound on the side of a virtual assistant in the standard version (it
is possible to upgrade a virtual assistant with Ivona speech synthesiser),

- statics of a character representing the virtual assistant, the photo of the character changes at
the moment approving the content entered by the user.

VI. FIDO - VIRTUAL ASSISTANT

Fido - a virtual assistant - is a product of the Fido Intelligence company
[www.fidointelligence.pl]. Fido acts as a virtual character (web bot) that communicates with
the web page user by natural language in both the text and the verbal form (audio
communication runs one-way. Virtual assistant communicates with the user by means of
written text or sound, but a user can use communication only on the basis of a written text).
The functional architecture of Fido is a combination of software running on the server with a
special area of the website, where a user types in his words that act as a form of
communication between the virtual assistant and the user (Fig. 2).
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Fig. 2 An example of a window presenting communication with Fido

Source: [www.fidointelligence.pl].

Figure translation:
“Ada: Virtual assistant, also known as a bot, is a computer program which you can talk to. I
am the best and proved example of this kind of a solution.”



“Find out more

- how to make a bot

- who can a bot be

- advantages of having a bot”

“Ask a question
What is a virtual assistant”

“Virtual assistant

Virtual Assistants are another example for how varied implementations can a Text

Intelligence technology get. Algorithms, which help to understand e-mail text, can be used to
live exchange of messages, what helps to use an option of a real conversation (when bot’s
intelligence is combined with a text reading technology). This kind of chat, just like in case of
an E-mail Processor, is a revolution.”

Fido Intelligence company’s offer, based on natural language processing, is relatively

broad. We can mention solutions such as:

idfine Virtual Assistant, which is a showcase of the organization on the Internet. Features
of a virtual personality, such as: appearance, gender, age and style of behaviour, can be
selected in accordance with the customer’s requirements. On the basis of accumulated
knowledge, it can answer customers' questions. The personality module is responsible for
the behaviour of a virtual character. There is a possibility to connect it to the IVONA
sound system;

idfine E-mail Processor, which is used to identify the content of an email and to generate
the appropriate responses automatically. In addition, it can sort the mail and forward
important questions to consultants;

idfine Virtual Tutor, it can be embodied in several characters at the same time. His task is
to check the knowledge and personal culture of the tested person. It can also perform the
analysis of free speech in terms of their substantive and linguistic correctness;

idfine Mobile Processor, which is used to create systems that provide answers to the
questions asked in natural language by means of a SMS sent from a mobile phone;

idfine Brandmarker, which contacts a potential customer and through a conversation leads
him to a website associated with a certain product;

idfine ActiveStand, the communication with a multimedia kiosk that uses the natural
language processing;

- idfine Chatterbox, which task is to respond to questions asked by the users of instant
messaging (e.g. Gadu Gadu). It can help the action on the first line of on-line contact with
the customer. The advantage of such solution is a possibility to answer customer questions
at any time of day and night;

idfine E-Content Analyser, which is used to analyse the collected data. This can be done
through the categorization of issues, combining the facts and checking data from different
sources. The advantage of this solution is a possibility to analyse web form fields of a
descriptive characteristics (by the use of natural language processing).

The main areas of the Fido technology are: portals, corporate vortals (intranet),

internet shops, e-learning systems, data warehouses, multimedia kiosks, gaming and
entertainment systems, electronic systems and email accounts.

Among the advantages of the virtual assistant Fido, there are:



a convenient form of communication, a virtual assistant communicates with the user
through natural language both in the written and the sound form (the text that is displayed
in the dialog box, is also read by a virtual assistant);

- a friendly communication interface, as compared with the virtual consultant Inguaris, the
communication takes place on the main page of the site, in a place dedicated to this.
Additionally, all conversation between the user and virtual assistant is visible (e.g. instant
messaging model). Thanks to this, user can at any time view the content of the present
conversation;

- more efficient search of the desired information by the user, for example, after typing in
"contact, please" the virtual assistant displays the appropriate content on the website and
reads all the information regarding the contact with the company;

- the functioning of a virtual assistant who talks about selected by the user options in the
menu, and thus informs the user about the content of each page;

- the possibility of voice communication, which is achieved through the use of IVONA.

Among the disadvantages of a virtual assistant, those that should be noted include:

- too brief description of the architecture that Fido works on, located on the website of the
manufacturer;

- dictated page layout (about half a page is taken by Fido character along with a field by
which a user communicates with a virtual assistant). This makes it difficult to view its
contents (for larger amount of text, it is necessary to scroll the contents of the page);

- not the whole conversation is visible on the website, each new path is replaced by a new

window, thus the course of conversation cannot be seen (e.g. it is not possible to return to

already displayed content without reference to the virtual assistant).

VII. CONCLUSIONS

In summary, the use of the virtual assistants technology by organizations confirms
their enormous potential in managing the customer relationships. The given examples of this
technology suggest that it may be useful in the following cases:

- supporting the completion of electronic forms by the user (e.g. forms of orders),

- advising, providing information, such as call centres,

- assistance in navigating through pages of the website (e.g. virtual assistant opens pages
with the content searched by a customer),

- obtaining information about the clients, directly at the point where they are generated (the
clients themselves type in phrases in natural language).

When analysing these examples of the virtual assistants potential, we can point out
numerous benefits resulting from their use. These include:

- financial: reducing operating costs (average cost of employing a worker at the same time —
24 h /356 days a year, would be a cost of three (employees) * 1,500 PLN (national average
wage) * 12 months = 54,000 PLN + the cost of necessary infrastructure and work place (to
compare, the annual cost for a virtual assistant license is about 25,000 PLN),

- marketing: creating a new source of knowledge about the clients and for the clients, a more
attractive website.

However, in order to use the technology of virtual assistants in the customer
relationship management to a large scale, further research and development should be directed
to the use of different methods of both artificial intelligence and machine learning. Among the
main areas, those that should be noted are: natural language processing (analysis of the
sentences contents), human - computer communication (including verbal and nonverbal



communication) (interface design), neural networks, fuzzy logic and the multiagent
technologies.
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ABSTRACT:

SMEs (Small and Medium Enterprises) are expected to be drivers of actual economic
situation. It is typical for the Czech economy that number of SME business units represents
approximately 99 % of business units in the whole economy and SMEs provide
approximately 80 % of all jobs on labor market in our country (Doucek et al, 2012). Similar
situation is all over the world. Dependability of the all the economic environment on
information and communication technology (ICT) seems to be the second feature of our
economic reality. This paper is devoted to the analysis of small and medium enterprises
requirements on ICT professionals” knowledge and skills in conditions of the Czech Republic.
The analysis is presented for roles Developer, Administrator and Business Analyst. There is
briefly presented methodology and the most important information about basic survey in the
paper. The results part contains detailed analysis about companies” requirements on
knowledge (knowledge profile) ICT professionals. This analysis takes into account
differences between small and medium enterprises. Detailed analysis is prepared for all of
three above mentioned roles.

KEYWORDS:
ICT knowledge, SME, ICT skills, requirements on ICT professionals

1. Introduction

Information and communication technology (ICT) has become ubiquitous in the
globalised economy. ICT are one of the most important factors for development and
economic increase in the globalised economy in last 20 years. Integration of it into every
day’s life reasoned our permanently increasing dependency on it. Currently is our community
solving following questions: How much are we depending upon ICT? What will it happen
after losing ICT support for our processes? Do have companies’ different requirements on
employees” knowledge in the context of the companies” size?

Massive investments into ICT in the last twenty years started economic growth. The
growth was shortly interrupted after the dot com boom in 90s. For ICT industry were really
exciting years 2000-2008. During this period were realized extensive investments into the
ICT and the results of these investments were significant impact into the economic growth
(Doucek, 2010; Doucek, Nedomova, Novotny 2010; Delina, Tkac, 2010). It can be
exemplified by new goods and services offered on the market or by new channels for their
distribution using ICT infrastructure — for example e-shops, e-marketplaces, cloud computing,
providing services through model ,,Software as a Service” etc. (OECD, 2010; Quiang et al.,
2003; Carr, 2004). Sudzina, Pucihar and Lenart (2011) identified that the company size
impacts the efficiency, i.e. profitability change after ICT systems implementation.
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The ICT sector was expected to grow (after 7 % decline in 2009) worldwide between 3-
4% in 2010 and for 2011 it is likely strengthen as business investment pick up sharply,
unemployment begins to decline and government and private balance sheets start to improve,
but with very different performances across segments and markets (Information and
Communication Technology, 2010). With improved macroeconomic performance, aggregate
investment is now increasing across the OECD area and ICT present the significant and
growing share of this investment. Some ICT segments are very dynamic (internet related
investment, portable and consumer applications, ERP products etc.), with the major share of
venture capital flow. Merge and acquisition activity is also very high. The overall prospects
for continuous balanced and sustained growth at a relative high rate are good, but return to the
unsustainable annual growth rates of 20-30% of the late 1990s is not expected (Information
and Communication Technology, 2010).

Another dimension of this economic growth is characterized by changes in the area of
human resources management. ICT like other new areas of human activity depends on one
hand on new technologies development and improvement and on the other hand, it is deeply
connected with the quality of employees in the sector — on human resources with specific
skills (ICT Skills Monitoring Group, 2002), knowledge, abilities and competitiveness
(Frinking, E., Ligtvoet, A., Lundin, P., Oortwijn, W., 2005).

Although the global economic crisis was the reason for disinvestment into ICT in 2009
(OECD, 2010), McCormack expects that ICT will generate almost 5.8 million new jobs till
year 2013. (McCormack, 2010) We can expect that companies creating these jobs will expect
different knowledge structure than in previous years.

2. Problem Formulation

The area of ICT is permanently changing. New information and communication
technologies are invented and they evoke needs on innovations of existing processes,
procedures and methodologies. Good example of above mentioned new aspects of ICT use,
are requirements on skills in area of multimedia in business.

These changes influence companies’ requirements on ICTs’ professionals’ knowledge.

From the perspective of businesses should be continuous adaptation of changes in
knowledge that are provided to students by the universities during their educational process.
This is closely connected with fact that universities do not know what knowledge companies
expect from ICT specialists.

The aim of this paper is to describe and to analyze SMEs” expectations on
knowledge and skills that should have ICT professionals on labor market in order to be
attractive for this market segment.

3. Data Collection and Methodology

3.1 Roles

We have defined seven roles in our survey (Administrator of Applications and of ICT
Infrastructure, IS Architect, Business Process Analyst/Designer, Dealer - Business Person in
ICT Products and Services, Developer, IS/ICT Development and Operation Manager and
Lector in ICT). Each of these seven roles was exactly defined by the table presented for
example in (Doucek, Maryska et al, 2012).

3.2 SKkills Categories and Knowledge Levels
We have been concentrating on the 16 skill categories in our survey.
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We have defined (based on similar studies in Europe and world) following 16 skills
categories in our survey: MSOI1 - Process modeling, MS02 - Functionality and customization,
MSO03 - Management IS/ICT, MS04 - Analysis and design, MS05 - Software engineering,
MSO06 - Data and information engineering, MSO7 - IS/ICT knowledge, MS08 - Operational
excellence, MS09 - Team leadership skills, MS10 - ICT market knowledge, MS11 -
Organizational management methods, MS12 - Enterprise finance and economics, MS13 -
Sales and marketing, MS14 — Mathematics, MS15 — Law, MS16 - Knowledge in specific
business sectors. These skills categories are described in detail for example in (Maryska,
Novotny et al 2012; Doucek et al 2007).

Each of 16 skills categories were assessed by companies” representative on one side and
universities” representatives on other side. Universities” representatives use following non-
linear scale described “amount” of knowledge that can students receive during their university
studies.

We have defined 6 knowledge levels (Level 0 — No knowledge — Level 5 — Highest
knowledge quality and advanced practical skills). (Maryska, Novotny et al 2012; Doucek et al
2007; Doucek, Maryska, Novotny 2012)

3.3 Survey

The set of economic entities existing in the Czech Republic was divided with 2
criterions: number of employees and dependence on ICT.

The first classification criterion (number of employees) divides companies into the 4
groups: 0— 49, 50 — 249 and 250+ employees. Small enterprises are those in the first group.
They have less than 50 employees and the category of medium enterprises was defined as
corporations with more than 49 employees and less than 250. This segmentation is based on
international methodology for description of companies™ types. (Evropska Komise, 2006)

The second classification criterion divides companies into three groups on the basis of
the level of requirements and dependence of the sector on ICT:

e sectors with the lowest requirements and dependence on ICT (MIT), typical
representative of this sector are industries with the low dependence on ICT. These
companies can be found in industries as agriculture, hunting, forestry, fishing, mining,
quarrying, textile industries, leather and footwear, wood, of wood and cork industries,
construction etc.

e sectors with medium requirements and dependence on ICT (SIT — as for example are —
trade companies, public administrations, food, beverages, tobacco industries, oil
companies, fuel producing sectors, transport and storage, hotels , restaurants etc.), and

e sectors those are completely dependent on ICT (VIT). Typical corporations of this
group are finance institutions — banks, insurance companies, telecommunication
corporations, subjects providing ICT services, post services, electricity, gas and water

supply etc.
Table 1 Sector Map for Business Units in the Czech Republic (2005) (Doucek et al, 2012)
0 1-9 10-49 | 50-249 | 250-999 | 1,000 + Total
MIT 263,289 49,914 14,270 4,317 369 87 332,246
SIT 697,380 | 138,555 28,014 6,217 1,164 182 871,512
VIT 49,851 9,590 2,216 710 170 41 62,578
Total | 1,010,520 | 198,059 44,500 11,244 1,703 310 1,266,336
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We performed a selective survey amongst economic entities. Probability sampling
without replacement was performed for the individual strata. The methodology of this survey
is detailed described in (Maryska, Novotny et al 2012; Doucek et al 2007).

4. Results

This chapter provides detailed findings about ICT knowledge and skills requirements in
SME:s based on perspectives in following two dimensions:

¢ Number of employees (small and medium enterprises),

e Dependency on ICT (MIT, SIT, VIT sectors).

4.1 Small Enterprises up to 49 employees

Small Enterprise is the special group in economy. They represent main driver of the
economy, because they offer 80 % of jobs and represent a little less than 99 % of active
business units (Table 1). On the other hand the majority of them are one person show — they
do not have employees and only one person (the owner) is active in this subject. Small
companies are usually described in the Czech Republic as dynamic companies which can be
established during few days and are represented especially by self-employment. They are
usually as subcontractors for further bigger companies. On contrary for small companies is
more difficult to receive loans from banks and they have also problems to get larger contracts
especially from state and public administration sector.

MIT Sector
Requirements on knowledge of ICT professionals in small enterprises in MIT sector
industries are presented on Figure 1.
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Figure 1 Requirements on Knowledge in MIT
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The most important domain in ICT knowledge is the domain “MS07 - IS/ICT
knowledge”, which represents general knowledge of ICT especially is represented by
knowledge about ICT infrastructure (hardware, software, networks etc.) I. Other ICT
knowledge are required almost on the same level 3. In “non-ICT” knowledge are required
mathematics, which represents logical thinking and approach to problem identification and
solving, general knowledge of legal frame “MS15 — Law” and knowledge of appropriate
business sector “MS16 - Knowledge in specific business sectors”.

SIT Sector

SIT sector disposes with a little difference in requirements. Although is the number of
employees relative the same, requirements on ICT knowledge are increasing — especially in
domains “MS06 - Data and information engineering” and “MS08 - Operational excellence”.
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Figure 2 Requirements on Knowledge in SIT

Here is visible higher accent on operational excellence (Domain MS08) and data and
information engineering. Requirements on “non-ICT” knowledge are lower than by MIT
sector except knowledge of appropriate business — “MS16 - Knowledge in specific business
sectors”.

VIT Sector
As is visible on Figure 3, requirements on ICT knowledge are rather similar as in MIT
sector, but requirements on knowledge in “non-ICT” domains are lower than in MIT sector.
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4.2 Medium enterprises 50-249 employees

This group represents a little less than 1 % of active business units on the Czech market
(Table 1). These companies has a lot of similar characteristic as a small companies. Those are
adaptable to changes in the economic environment. These companies use small companies
sometimes as subcontractors if they have bigger projects or contracts etc. On contrary
medium companies usually exist for a longer period so they are established, they have credit
history so they have easier access to capital and loans. Medium companies have also some
negatives aspects. Medium companies have segregated management and the relations among
users and employees can be worse than in small companies.

MIT Sector
There are typical higher requirements on ICT knowledge in domains “MS07 - IS/ICT
knowledge” and “MSO08 - Operational excellence” for medium enterprises.
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From “non-ICT” knowledge is most attractive the domain oriented on appropriate
business knowledge “MS16 - Knowledge in specific business sectors”.

SIT Sector

The characteristics of our results is almost similar to MIT ones. It is visible on Figure 5
only one difference — requirements on the knowledge domain MSOI - Process modeling.
Expectations on this domain are little higher than by MIT sector.
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VIT Sector

The VIT sector expectations are rather similar to previous two categories, only
knowledge in domains “MS07 - IS/ICT knowledge” and “MSO08 - Operational excellence”are

lower than by MIT.
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5. Analysis of Differences in Requirements Between Small and Medium
Enterprises

This chapter is devoted to description of changes in requirements on analyzed roles in
small and medium enterprises. We are compared average and median values in small and
medium enterprises.

The Table 2 describes average and median knowledge required by companies in sector
MIT and number of employee lower than 50.

We see that required level of knowledge reach value 3 or 4 in ICT knowledge domain
(MS02-MSO08). There is one exception in the ICT knowledge domains — MSO1 which is on
the level 2. On contrary requirements are smaller in the “non-ICT” knowledge domain.
Requirements reach level 2 or 3) in the he second one group of knowledge domain.

The knowledge level is required in majority of knowledge domain on the same level in
small and medium enterprises. There are only two exceptions in knowledge domains “MS01
Process modeling and “MS08 - Operational excellence”. Medium companies require lover
level of knowledge domain “MSO1 Process modeling” and higher level of knowledge in
domain “MSO08 - Operational excellence”.

Medium and Small enterprises require knowledge in 75% knowledge domains on the
same level.

Table 2 Change in Knowledge Requirements between Small and Medium Enterprises in MIT

Av Av Median | Median

Small) | (Mediumy | S22 | (Small) | (Medium) | Chanee
MSOl | 256 | 241 L | 300 | 200 |
MS02 | 3.00 | 2.6 L | 300 | 3.00 iR
MSO3 | 291 | 2.84 L | 300 | 3.00 iR
MSO4 | 3.00 | 2.89 L | 300 | 300 iR
MSO5 | 283 | 2.73 L | 300 | 3.00 N
MS06 | 2.88 | 2.84 L | 300 | 3,00 N
MSO7 | 3.60 | 344 L | 400 | 400 5
MSO08 | 346 | 3.0 L | 350 | 400 1
MS09 | 232 | 246 r | 300 | 3,00 N
MS10 | 272 | 3.00 r | 300 | 3.00 iR
MSI1 | 2.6 | 235 r | 200 | 200 iR
MSI2 | 2.2 | 221 r | 200 | 2,00 N
MSI3 | 202 | 206 L | 200 | 200 N
MS14 | 238 | 243 r | 300 | 2,00 |
MSI5 | 248 | 233 L | 300 | 200 |
MSI6 | 296 | 2.83 L | 300 | 3.00 N

The Table 3 describes average and median knowledge required by Small and Medium
enterprises that are defined as companies’ with medium requirements and dependence on
ICT.

We see that results in Median columns are different. Companies require the same level
of knowledge in first five knowledge domains and also in knowledge domain “MS07 - IS/ICT
knowledge”. Different situation is in knowledge MS06 in which Medium companies are
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expecting lover knowledge level than Small companies and knowledge domain “MSO08 -
Operational excellence” where inverse situation is.

Medium and Small enterprises require knowledge in 75% knowledge domains on the
same level.

Table 3 Change in Knowledge Requirements between Small and Medium Enteprises in SIT

Av Av Median | Median

(Snglau) (Mgdium) CIEES | ety | et | 2
MSO01 | 2,68 2,74 1 3,00 3,00 N
MS02 | 2,71 3,12 1 3,00 3,00 N
MS03 | 2,92 2,87 | 3,00 3,00 —
MS04 | 2.64 3,06 1 3,00 3,00 N
MS05 | 2,64 2,76 1 3,00 3,00 N
MS06 | 2,96 2,99 1 3,50 3,00 |
MS07 | 3,36 3,57 1 4,00 4,00 —
MS08 | 338 3,34 | 4,00 3,00 1
MS09 | 2,58 2,73 1 2,00 3,00 1
MS10 | 3,04 2,82 | 3,00 3,00 —
MSI1 | 220 2,38 1 2,00 2,00 -
MSI2 | 2,60 2,19 | 2,00 2,00 N
MSI3 | 2724 2,09 | 2,00 2,00 —
MS14 | 224 2,39 1 2,00 2,00 -
MSI5 | 2,32 2,11 | 2,00 2,00 N
MS16 | 2.84 2,82 | 3,00 3,00 N

The Table 3 describes average and median knowledge required by Small and Medium
enterprises in sector VIT.

The last table presents results for companies which are heavily dependent on ICT.
Average requirements on knowledge are smaller in ICT knowledge domain in Medium
companies. Results in companies which are highly dependent on ICT are similar to previous
types of companies. Requirements are similar in knowledge domains MS01-MS06 and
“MSO08 - Operational excellence” in ICT knowledge domains and smaller are only in “MS07 -
IS/ICT knowledge” where small companies require level 4 and medium companies only level
3.

Medium and Small enterprises require knowledge in 69% knowledge domains on the
same level.

Table 4 Change in Knowledge Requirements between Small and Medium Enterprises in VIT

Av Av Median | Median

(Snglau) (Mgdium) CERES | el | et | 2
MSO01 | 2,55 2,47 | 3,00 3,00 N
MS02 | 3,03 2,98 | 3,00 3,00 N
MS03 | 2.99 2,84 | 3,00 3,00 —
MS04 | 3.15 2,97 | 3,00 3,00 -
MS05 | 2.65 2,65 N 3,00 3,00 R
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Av Av Median | Median

(Snglau) (Mgdium) O | ety | et | e
MS06 | 3,04 2,85 | 3,00 3,00 —
MS07 | 3,42 341 | 4,00 3,00 |
MS08 | 3,29 321 | 3,00 3,00 N
MS09 | 2.72 2,73 1 3,00 3,00 —
MS10 | 2.69 2,70 1 3,00 3,00 —
MSI11 | 2,40 2,13 | 2,50 2,00 |
MSI2 | 191 1,95 1 2,00 2,00 —
MSI3 | 1,90 1,75 | 2,00 2,00 —
MS14 | 231 1,96 | 2,00 2,00 N
MSI5 | 1,99 2,15 1 2,00 2,00 N
MS16 | 3.18 2,81 | 3,00 3,00 —

6. Conclusions

The fist conclusion that we have got from our survey is, that there are not basic
differences between requirements on ICT and “non-ICT” knowledge and skills for SMEs
according to the sector of the economy. There are no essential differences in requirements
between MIT, SIT and VIT sectors. Other important conclusion is that there were no
identified essential differences between small and medium enterprises.

Other very interesting facts were identified differences in ICT knowledge domains. We
identified larger requirements on ICT knowledge by small enterprises; on the other hand
medium enterprises have higher requirements on “non-ICT” knowledge.

Higher requirements on ICT knowledge for small business units mirror necessity to
solve all ICT related problems with lower number of employees. This fact causes demand on
more complex educated employees — persons who are able to apply general knowledge about
relation of ICT and appropriate business. On the other hand there are not required very special
educated employees.

On the other hand, higher requirements on “non-ICT” knowledge for medium business
units reflect needs of the team work. In working teams are usually co-operating ICT
specialists with business oriented employees in this type of companies. This fact evokes
necessity to be able of effective work in interdisciplinary teams and that is why are increasing
requirements on communication, presentation, leading skills, economy etc.

7. Aknowledgement
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1. Theoretical aspects of economy intellectualization management

Changes in production structure which are taking place at the end of XX - beginning
XXI centuries in particular, an increasing proportion of non-material production, information
technology, increasing competition in the markets, the spread of globalization, have led to the
need for changes in theoretical approaches to the problem of economic growth. Non-material
factors of production — knowledge, software, information, training system are playing ever
more important role in its ensuring. Rapid economic growth is impossible without
a developed system of science and higher education, which together form the intellectual
capital of the nation and provide a process of intellectualization of the economy.

The development of the above phenomena, despite their importance, has not yet found
an adequate theoretical grounding in modern economic science. Accordingly, there is an
important economic problem: the existing guidelines of economic policy aimed at promoting
economic growth, do not take into account the main modern trends. In Ukraine, this leads to
reduction of economic development rates.

Intellectualization is an objective economic process that affects economic growth
of the country. As this process can be regulated, its key figures should be analysed to affect its
economic growth. This raises the importance of economy intellectualization regulation.
Although its theoretical and methodological principles have not yet been developed,
it is urgent to investigate this field.

Recently, more scientists in their investigations consider innovation processes
and development of national innovation system (NIS) to be the main factor of economic
growth. In particular, L.I. Fedulova and I.A. Shovkun, state that "In the last decade, the use
of innovative factors in the formation of development strategies in the developed world has
become of paramount importance...”. This is explained by the influence of trends

in the global economy (Fedulova, Shovkun, 2009).

I. Radionova claims that "The account of human capital factor marked a new stage
in the growth theory development." The author notes that "human capital is a reflection
of knowledge stock, skills, abilities and motivation of employees to productive activities, and
may accrue as a result of investment in certain areas: basic education and training system,
medicine, information infrastructure" [Radionova, 2009].
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V.P. Solovyov has identified the main trends of innovative field development
[Solovyov, 2009]:

— growth of not only the importance but also the responsibility of science and
education;

— increase of the share of investments in education and personal development in
GDP structure;

— changes in the structure of budget expenditures for science about man and society
and life sciences;

— rise of inventive activity, expanding the market of intellectual activity products;
— increasing the business potential of innovative activity;
— increase of investment in innovative recovery of the main capital.

A range of studies on this issue have been made by researchers of the State University
"The Institute of Economics and Economic Forecasting". The central role in the creation
of innovation in this work is given to the field of science (for empirical studies of R & D),
which develops new products that are subsequently sold on the market as an innovation that
gives impetus to economic growth. In order to develop economy intellectualization principles
there must be an appropriate terminology. We understand economy intellectualization
management as the process of direct influence on the creation and accumulation of knowledge
and skills in the society to apply them according to defined priorities and objectives.

The object of management in this process is the intellectualization of Ukraine’s
economy. The subject — the development and application of tools and methods to control the
activity of creation, storage, processing and transmission of knowledge in the economy.

As an individual case we can consider a process of economy intellectualization
at the level of international associations. A striking example is the European Union, where the
questions of creation and transfer of knowledge are paid special attention to and properly
invested. The advantage of such management is the presence of greater investment
and intellectual capabilities, which allows to accumulate high level of necessary resources
in the necessary points of development. However, this method of management will
be effective only with the efficient support of the governments of the countries within
the Union and when points of growth are picked up correctly.

In this study we focused on the macro level, respectively, and the further investigation
will be devoted to intellectualization management at the whole country level. To do this,
we will point out its functions:

— intellectualization planning of the economy;

intellectualization of the economy analysis;

economy intellectualization organization;
— economy intellectualization control.

The first of them comes down to developing a package of measures to promote
the economy intellectualization and the system of indicators and the stages of their
implementation. The second, based on the developed system of indicators, should help
to determine the state and dynamics of intellectualization to provide accurate management
information to the authorities.
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The essence of intellectualization functions is implemented by executing the plans
and measures to develop a process of economy intellectualization in the country. The control
function provides a clear control system of fulfilment of plans and measures that can
be divided into preliminary, current and final. Preliminary implies initial economy
intellectualization state and development of staged implementation of the action plan. Current
- a system of phased evaluation of the implementation action plan for development economy
intellectualization, as a result of which implemented measures to correct existing deviations
are being provided. The final control - evaluation of the final action plan which includes
a current difference of the final results from the planned and the system management
solutions based on this assessment.

Based on the nature of management, that is, situational — strategic decisions made
as potential problems are identified, and target — management method based on the selection
of the most important tasks within the given period, which solutions are enhanced by the main
efforts of managing organizations, prioritization and management objectives are defined
based on the analysis of current problems which restrain the controlled development process.

2. Problems that hinder the development of intellectualization

In determining the major problems hindering the development of intellectualization
we analyzed those that are common to most developed countries, including USA, EU,
Southeast Asia.

Investment provision

It is one of the major problems of economy intellectualization which is almost equally
acute in most countries. The level of investment is one of the main levers to control
inflow / outflow of intellectual capital into and out of the sector. It identifies opportunities
for realization of innovation and investment projects, etc. Accordingly, the appropriate level
of investment determines possibilities of goals and priorities realization in management
and its terms. The term "appropriate level" means empirically reasonable value associated
with the terms and importance to achieve the set goals.

The development of intellectual potential level

Insufficient level of intellectual potential is one of the main problems hindering
the development of intellectualization process. To achieve the set goals in the process
of management, it is necessary to have individual, the team that will implement them,
and the level of goals will be determined by the level of intellect required for their
implementation. If e.g. one of the objectives of economy intellectualization is to create
a database that would connect all university libraries of the country, it would require
specialists who could technically realize it. The technical parameters of such a database would
define the required level of their qualification. Lack of such specialists in the country
demands inviting people from abroad, training them etc, which may be in the way
of achieving goals on time.

Low level of interconnection between education and science

The abovementioned problem is a specific one, with its acuteness being different
for different countries and depending on the structure of education and science systems.
In countries where the centers of knowledge creation are generally attached
to the universities, this problem is less acute than in cases with the departments isolated from
the educational establishment. But quite obvious is the fact that the “depth” of the problem
affects the objective accomplishment of intellectualization management because a delayed
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transmission of knowledge from the centers of production to the centers of transference
hinders achieving goals.

Level of technologies development

This problem is related to problem No. 2 “The Level of Intellectual Potential
Development”, because the level of intellectual potential alongside the level of investment
provision determine the technological potentials of the country, which are decisive
in determining the reality and terms of accomplishment of intellectualization objectives.
Developing new technologies is a long-term process which requires proficient specialists,
investments, time. Hence two conclusions: it’s expedient to efficiently use available
technologies and to foresee timely the demand to create new ones. In some cases the creation
of new technologies requires offsetting of whole technological branches.

3. Implementation of the results of economy intellectualization in the
sphere of entrepreneurship

As intellectualization affects the economic processes in the country, the degree
of interaction between the centers of knowledge development and exchange with
entrepreneurship sphere will determine the level of innovation activeness in economy, which
afterwards will result in the rise of their indices. Accordingly, harmonic interaction in this
area promotes rapid solution of the objectives in the sphere of intellectualization. After all,
investing in intellectualization depends on the results of economy performance: if it does
not work effectively, the process of intellectualization would not be properly provided
in terms of investments, which will hinder attaining management objectives.

System of management of economy intellectualization

An appropriate management of economy intellectualization should be based
on adequate system. It will include state power bodies related to the production, transferring
and marketing of knowledge. Taking into account essential differences in the structure
of authorities which organize and monitor the work of economy intellectualization areas
in different parts of the world, we have suggested the system of economy intellectualization
management on the example of Ukraine.

Achieving a high level of economy intellectualization management requires
coordination of activities of executive and legislative bodies. To coordinate their efforts
itis suggested to set up a common state committee of economy intellectualization.
It is expected to pool and organize interaction of other state bodies, regional administration,
regional councils, Ministry of Education, Science, Youth and Sports, National Academy
of Science of Ukraine.

The activities of the committee should be controlled by public organizations which
are designed to ensure publicity and effectiveness of its work. Regional authorities
are supposed to organize participation of regional institutions and firms of business
promotion, innovations, research and personnel training. MESYS is entitled to implement
measures in the system of education, higher education in particular.

The National Academy of Sciences must carry out steps in the framework of academic
science. An effective work on economy intellectualization management is supposed
to be based on the solutions of a common document, generally of a long-term conception.
It should be carried out under the guidance of Economy Intellectualization Committee with
the participation of all abovementioned state bodies and public organizations. It should
contain the major priorities of economy intellectualization and their implementation
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objectives approved at the level of the Supreme Council of Ukraine and adopted
for execution. A sample list of its priorities and objectives is given in table 1.

Table 1. Priorities and objectives of management of economy intellectualization

Priority Objective
Implementation of the 1.1. Improvement of investment provision of research
system of research and and development
recommendations, 1.2. Recruiting and training of talented youth for work
competitive on the world in the science areas
market 1.3.Developing of effectively functioning regional net

of research centres (clasters)

1.4. Study and implementation of up-to-date innovations
of world science and technology, development
of international science cooperation

Providing qualitative 2.1. Improvement of investment provision of higher education

higher education area

2.2. Implementing the system of international standards with
due consideration of Ukraine’s specificies

2.3. Enforcement of the staff working in higher schools,
training young talented teachers

2.4. Providing qualitative educational services to management

systems
Integration of higher 3.1. Development of the process of new knowledge
education implementation implementation in the sphere of higher education
and science spheres 3.2. Forming effectively functioning scientific-educational
complexes

3.3. Introduction of a competitive system of state investing
allocation, aimed at developing science and education

Enforcement of the role 4.1. Forming a network of intellectual innovation clusters

of intellectualization 4.2 Ensuring the work of institutions investment provision
as a development basis for the process knowledge - innovation transformationl

of innovation processes 4.3. Forming social institutions beneficial for the development
in Economy of interaction of education, science and business

For its successful accomplishment the concept should have a detailed schedule
of measures with the description of annual lists of tasks and names of those responsible
for the execution. It should be well-structured and divided into all-state schedule of actions
and regional schedule of actions, in which the executors will correspondingly be all-state
and regional authorities (as well as unions of higher schools, scientific training complexes,
research institutions etc).

Due to the fact that it is the state which is interested in the development
of intellectualization process, the principal contribution to investing management should also
be executed by the state. For achieving this aim the program-target method seems to be most
appropriate. In the state budget of Ukraine the costs for the state provision of economy
intellectualization of the country should be allocated. These costs should be directed
for committee foundation, payments for the staff, organizational and technological purposes,
training, adoption of the state conception of economy intellectualization in Ukraine.
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Further development of the management vertical line of economy intellectualization
requires involvement of public organizations, which are entitled to carry out public
monitoring of its functioning and implementation of the elaborated conception.

4. Conclusions

Taking into consideration the expediency of management process of economy
intellectualization and on the grounds of the carried out analysis, a definition of the economy
intellectualization management has been suggested, the latter being understood as a process
of purposeful impact on creating and accumulating by the society knowledge, and skills
of how to apply it according to set priorities and objectives. The functions of this notion have
been grounded, these being economy intellectualization planning, economy intellectualization
analysis, economy intellectualization organization, economy intellectualization monitoring.
A system of management has been carried out. The definition of the policy of management
has been given, this being the totality of methods and tools of implementation of economy
intellectualization management. The priorities and objectives of the conception have been
listed. All this, in its integrity , provides instruments for a state management of economy
intellectualization and gives grounds for its effective investing ensuring.

REFERENCES

FEDULOVA L.I., SHOVKUN IL.A. Approaches to the Development of Efficient Innovative
Strategy of Ukraine. — Science and Innovations, No 3, 2009, - p.5 - 15

I. RADIONOVA. Economic Growth with the Participation of Human Capital / Economy of
Ukraine. - 2009. - No. 1. p.19-30

SOLOVYOV V.P. National Strategy of Innovative Development in the Globalized World:
Elements of the Conception. —Science and Innovations.—No.3,- 2009,- p.16— 22

Ukraine in the Dimensions of Knowledge Economy /Gen. Edit. by Acad. of Ukraine’s NAS
V.M. Heitz. — K., - “Foundations”, 2006, - 592 p.

29



INFORMACNI PROCESNI PORTAL VYBUDOVANY
NA ZAKLADE SW NASTROJE ATTIS4 V PROSTREDI
FAKULTY EKONOMICKO-SPRAVNI, UNIVERZITY
PARDUBICE

PROCESS INFORMATION PORTAL BASED ON SW TOOL
ATTIS4 AT THE UNIVERSITY OF PARDUBICE, FACULTY
OF ECONOMICS AND ADMINISTRATION

Vlastimil Hebelka

ATTN Consulting, s. r. 0., vhebelka@attn.cz
Petr Urbanec

Univerzita Pardubice, petr.urbanec @upce.cz

ABSTRAKT:

Tento prispévek shrnuje poznatky zimplementace Informacniho procesniho portdlu
Univerzity Pardubice zalozeného na SW nastroji ATTIS4, ktery byl vybudovany v rdmci
dodévky ,,Aplikace pro modelovéani procest a fizeni dokumentace®, ktery je soucdsti projektu
CZ.1.07/2.2.00/07.0107 ,Implementace modernich fidicich postupti s akcentem na fizeni
kvality a rozvoj procesnich fizeni*.

Cile projektu byly:

- pfipravit SW fesSeni pro modelovani a fizeni procest (BPM),

- navrhnout a zajistit vhodné néstroje pro tvorbu a fizeni procesni dokumentace (TD) a
vytvorit dlozisté fizenych dokumentt,

- vytvorit procesni model fakulty,

- vytvorit informacni procesni portél (déle také jen IPP) a zpfistupnit tak vytvofeny
procesni model v¢etné souvisejici procesni dokumentace ostatnim uZivatelim
(zejména zaméstnanci, ptipadné studenti fakulty),

- zajistit, aby byl realiza¢ni tym vySe uvedeného projektu (resp. jeho dil¢i ¢ast) schopen
vytvofit, udrzovat konzistenci a ddle rozvijet procesni model univerzity
prostiednictvim vySe uvedeného softwarového feseni (BPM), néstrojii pro tvorbu a
fizeni procesni dokumentace (TD) a informac¢niho procesniho portalu (IPP),

- zajistit, aby byl realiza¢ni tym vySe uvedeného projektu (resp. jeho dil¢i ¢ast) schopen
vySe uvedené systémy a ndstroje udrZovat a déle rozvijet.

ABSTRACT:

This article sums up the knowledge gained during the implementation of Process Information
Portal based on SW tool ATTIS4 at the University of Pardubice, Faculty of Economics and
Administration. The portal was bulit up during the delivery of ,,Application for proces
modelling and document management®, which is part of project CZ.1.07/2.2.00/07.0107
,Implementation of modern management practices, with an emphasis on quality management
and development of process management.

Objectives of the project:

- prepare software solutions for modeling and process management (BPM),

- design and provide appropriate tools for the creation and management of process
documentation (TD) and managed to create a repository of documents,
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- create a process model of fakulty,

- create an information portal (hereinafter referred to as IPP) and make so created a
process model including related process documentation to other users (the employees,
students,...),

- ensure that the implementation team of the project (or its partial part) will be able to
create, maintain consistency and develop a process model of the University through
the above-mentioned software solutions (BPM) tools for the creation and management
process documentation (TD) process and information portal (IPP),

- ensure that the implementation team of the project (or its partial part) will be able to fit
the above systems and tools to maintain and further develop.

KLICOVA SLOVA

Procesni informacni portdl, procesni model, modelovani procest, procesni fizeni, fizena
dokumentace, uloZi$té dokumentd, univerzita

KEYWORDS

Proces information portal, proces model, proces modeling, proces management, document
management, document repository, university

1. SW nastroj ATTIS4

Nejnovejsi verze SW ndstroje ATTIS4 spolecnosti ATTN Consulting s.r.o. plné
pokrylo pozadavky projektu, ktery byl realizovany obchodnim partnerem spolecnosti Ders
s.r.o. Pro informacni a procesni portdl byla vyuZita webovd Cast, tzv. tenky klient, kdy
uzivatelé univerzity pfistupuji ke vSem informacim a ¢astem feSeni (procesnimu modelu,
procesni dokumentaci) pomoci webového prohlizece. Plnohodnotny modeldt procest
v tlustém klientu sw néstroje ATTIS4 je vyuZity pro tvorbu procesniho modelu Fakulty
ekonomicko-spravni a ke generovani vystupt procesni dokumentace, kterd je v tomto ndstroji
dale fizena. Refeni je integrovano s dal§imi informa¢nimi systémy Univerzity Pardubice.
Popis integracni ¢asti je uvedeny v samostatné ¢asti tohoto piispévku.

2. Informacni a procesni portal

Informacni procesni portal (déle jen IPP) primdrn€ slouzi jako informac¢ni podpora pro
implementaci ,,systému fizeni kvality a procest‘ Fakulty ekonomicko-spravni se schopnosti
tvorby bédze znalosti organizace.

Tenky klient aplikace ATTIS4 umoziuje prezentaci informaci o existujicich procesech
(karta procesu) a jejich hierarchii (procesni strom), v€etné souvisejicich fidicich a dalSich
dokumentti (procesni postupy, vnitini legislativa, formulafe ¢i vzory dokumenti), zobrazeni
grafické podoby procesu, linkli na souvisejici procesni modely, vazeb procesli na procesni
role a pracovni mista.
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Z1.1 Rizeni rozpoctu fakulty [ 21.1.2 Projednéni rozpoctu [ Z Rizeni zdroidl f Proces | 40 Fakulta ekonomicko-spravei

Cislo procesu: 40
Mazen: Fakulta ekonomicka-spor&vni
Typ procesnibo kroku:  Oroanizace

Wlastrilk procesL: Mia
Madiazeny process: [WHY
Popis:

&Y Diagram Mastérka =@ 0rg, zabezpeteni | [ Wstupy [ wystupy EE—, Matice pravornoc a odpovednosti = Chat

Fizeni zdrojii Pomocné

& P P

Obr. 2: Zobrazeni grafického diagramu procesu

Standardni funkcionalitou IPP je filtrovani zobrazeni (personalizace) informaci o
procesnich modelech podle vazeb procesnitho modelu na konkrétni procesni role (a nasledné
konkrétni osoby) a dle piislusnosti uzivatele ke konkrétnimu organiza¢nimu udtvaru.

IPP obsahuje funkcionalitu vyhledavéani informaci o procesech a informaci z dalSich
dokumentti podle rtznych kritérii, napi. podle kliCovych slov, umisténi procesti v ramci
hierarchie a fulltextové.

IPP vytvéii ke kazdému procesu ,,ndsténku procesu‘, kterd nabizi mozZnost pofizovani
libovolnych textovych nebo obrazovych dat béZnymi uzivateli systému, napt. postupy,
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doporuceni, poznatky nebo podnéty na zmény procest v rdmci jejich optimalizace. Jedna se o
prostiedek zpétné vazby. Druhou vyznamnou ¢asti ndsténky je moznost vkladani dokumenti
a jejich fizeni vlastnikem procesu. Nasténka procesu je popsdna v dalsi ¢asti tohoto piispévku.
Portal IPP umoZznuje uzivateli zobrazit bud’ informace o vSech procesech, ke kterym ma
pristup (na zdklad¢ ptislusnosti ke konkrétni organizacni jednotce), nebo na zaklad¢
informace o vSech procesnich rolich, které ma tento uZivatel pfifazen, zobrazit pouze ty
procesy, které jsou s témito rolemi spojeny.

IPP zobrazuje uZivateli vSechny procesy, které jsou realizovdny na jeho pracovisti, a
soucasn¢ zobrazuje informaci o osobéch, které na jeho pracovisti konkrétni procesni role
zajistuji.

Cislo procesu: Z2.05.08
Mazev: Poskytnuti stravensk

Typ procesniho kroku: | Rizeni zdrojis

Wlastnik procesu: 946 Tajemnik Fakulty (Urbanec Petr , Ing.) ol | schwéleno
Popis:

&Diagram 25] Matice odpovednosti| =@ Org. zabezpedent @Vstupy @V}?stupy [-?Pﬁlohy ISO EMetriky L@ Pfidana hodnoka | 1= Zamér (iel) éﬂPDtFebné zdroje
U [&] Usivatelska rozlozeni =  Diagnostika - Q9 (- Lo u

Cislo proc,., | Mazev procesu +  Role OdpovEdnost Pozice Organizacni zafazent

sprévnich a socidlnich wéd

Z2.05.08 Poskytruti stravenek Sekretaika pracovisté 72.05.08 Poskytnuti stravenek Podilise 44501 Sekretéfka dstavu (lsta matematiky a kyvantitativnich metod

Z2.05.08 Poskytnuti stravenek Sekretdika pracovistd 22.05.08 Poskytnuti stravenek Podli s 44501 Sekretdika dstavu Ustay ekonamickych véd

Z2.05.08 Poskytruti stravenek Sekretaika pracovisté 72.05.08 Poskytnuti stravenek Podilise 44501 Sekretéfka dstavu (Istav regionalnich a bezpednostnich v&d
72,0508 Poskytruti stravenek Sekretaika pracovisté 72.05.08 Poskytnuti stravenek Podilise 44501 Sekretéfka dstavu (lstay podnikové ekonomiky a managementu
72.05.08 Paoskytnuti stravenek Sekretdika pracovistd 72.05.08 Poskytnuti stravenek Podlise 44501 Sekretéika dstawvu Ulstay systémoy.indenyrstyi a infarmatik

Z2.05.08 Poskytruti stravenek Sekretaika pracovisté 72.05.08 Poskytnuti stravenek Podilise 44101 Sekretéfka dékana Sekretariat FES

IPP dale zajistuje uZivatelsky konfigurovatelnou e-mailovou notifikaci uzivatelli o
nov€ publikovanych nebo aktualizovanych objektech (procesech, dokumentech, obsahu
,»hasténky*).

3. Osobni stranky zaméstnancu

Vramci IPP je dostupnd pro vSechny zaméstnance tzv. osobni stranka, kterd pro
konkrétniho uzivatele ptihlaSeného do portdlu nabizi personifikaci idaji z procesniho modelu
a organizacnich vazeb.

Soucasti osobni stranky uZivatele jsou tyto informace:
- Moje pracovni mista — seznam a popis pracovnich mist

- Moje odpovédnost — seznam odpoveédnosti (¢innosti) uzivatele v procesnich krocich

- Moje procesy — seznam procest, kde je dany uZivatel vlastnikem procesu

- Procesy mého OU — seznam procesi, které jsou vykondvéany v ramci mého
organiza¢niho utvaru
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8 Osobni stranka ~ 7. = e Aktualizovat Ufivatelska rozlofeni ~ 7 ) Rychly impart [z

& Moie pracavni mista - - ,
& Pracovni misto

& Moie odpovédnost Univerzita Pardubice-celkem f Organizachi strukturs f FES [ Proces f§ Pracovni misto
ap Moje procesy Cislo abjektu vl Mazew vl U

& Procesy meho U

& Chat @ 0 o
&y BFM ~ Polo¥sk na strankw: 20 | -
4 Procesni model

& [ Ciselnky proc. modelu

4. Organizacni struktura, organiza¢ni vazby

V modulu ATTIS.ORG je zndzornéna organizacni struktura fakulty, jsou zde uloZeny
seznamy osob, pracovnich pozic, pracovnich mist, tedy vSechny informace potfebné pro
tvorbu organizanich vazeb a organizacnitho zabezpeceni procesti. Celd tato Cast byla
vytvofena integrani cCasti projektu, kde jsou informace (objekty) ziskdvany z dalSich
informac¢nich systému Univerzity Pardubice. Organizacni struktura je rovnéZ dostupnd
uzivatelim prostiednictvim portalu IPP.

FES
Spolené nakdady FES
i sposinénddy e D&kanst FES - celkem
| L 1
Referat celogivot a Dkan FES pmde:" prgsmdtlum‘ Prod&kan pro wn&si
- pedag Zinnost
distenénio vadaliv Studiind retert B vy 2 i Oddeni wnitfnich Taperrmik FES Edicni refe
Hhesitost] e
Oddéleni pro ved&livaci Referat inform. a Prod&kan pro védu a Prodékan pro wnitini Akadermicky SEFES.
s ! e P | e
cinnast FES poradenskeho centra FE telirdi Sinnast zaleitosti FES Oddéleni pra wn&jsi ‘Oddéleni provédu aa Sekretarist FES
vatahy a rezvej tlréi Einnost FES

'y
Obr. 3: Zobrazeni ¢asti organiza¢ni struktury, nakladovych stfedisek

Modul ATTIS.ORG obsahuje tadu ciselnikt:
- Seznam organizac¢nich jednotek

- Seznam osob

- Seznam pracovnich pozic
- Seznam typu pozice

- Seznam pracovnim mist
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5. Nasténka procesu

Nasténka procesu jako soucdst IPP slouZi k poskytovani zpétné vazby uzivatell
(zaméstnancti, studentil) k procesim, k ndvrhiim jejich zmén, optimalizacim nebo dal$im
riznym podnétiim na jejich zlepSeni.

Hlavni funkéni ¢asti nasténky:

- vkladani libovolného formatovaného textu, hypertextovych odkazl a obrazkt

- tvorba ,,podstranek®, na které bude mozné z hlavni stranky ,,nasténky* pfistupovat
pomoci hypertextového odkazu

- néstroj pro vkladani (fizenych i ,,nefizenych*) dokumenti (procesni postupy,
legislativni dokumenty, formuléfe ¢i vzory dokumentit)

- integrace s dalSimi informac¢nimi systémy Univerzity Pardubice (zejména centralni
ulozisté digitalnich dokumentt)

ﬁ Diagrarn Mastérka =@ 0Org, zabezpedeni | [ Vstupy [ Wstupy EE-, Matice pravomoc a odpovec

=, & = ==

Text nasténky

hypertextowy odkaz: zde

WioE akaz *

LK Ernailava adresa

Ul httpeff

Zobraz vlastnasti
Text: zde

Tip:

Projekt HTML

Crtewfi v nowem akné

ik Stormo

Obr. 4: Nasténka procesu

6. Nastroj pro tvorbu procesni dokumentace

Specializovany modul aplikace ATTIS4 pro tvorbu tiskovych sestav a Sablon tvori
zéklad ndstroje pro tvorbu procesni dokumentace. V rdmci generovani sestav dochdazi
k automatizovanému vytvafeni osnovy fizené dokumentace (popisu procesu, pracovni
instrukce) v uZivatelsky editovatelném formétu a to pro konkrétni vybrany proces a jeho
podprocesy. UZivatelé maji ddle moznost doplnit tuto osnovu a uloZit ji do findlniho formétu,
ktery nebude dile editovatelny (napt. *.pdf). Takto doplnény dokument fizené procesni
dokumentace je nasledné vkladany na nasténku procesu v IPP.

Procesni dokumentace obsahuje tyto zakladni ¢asti:
- hlavicka a dvodni strdnka
- popisné atributy procesu (nazev procesu, nadiazeny proces, zdmér procesu, cil

procesu, metriky aj.)
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vstupu, vystupy, piilohy procesu

grafické procesni schema (diagram)

seznam procesnich ¢innosti

matici odpovédnosti pro jednotlivé ¢innosti v procesnich krocich

@ Fakulta ek onomicko-spravni
Garant dokumens: Tajemnik fakuly

Univerzita
Pardubice
Fakulta

ekonomicko-spravni

211 Rizeni rozpodtu fakuley
Verze &

Z1.1

Rizeni rozpoctu fakulty

Popis procesu

Dokument dokurnent/a

Typdokumentu poOpis procesu

Garantdokumentu Tajermnik: fakulty

¥ymezeni pdsobnosti | zaméstnana Strediska| 40
Datum datum Verze a Stav navrh

Podiizené procesy:

Cisloprocesu

Mazev/popis

2111

£1.1.2

£1.1.3

Plan rozpodtu

Projednanirozpodhy

WywESeni nawebu

Matice odpovédnosti

Proces Cinnost Role

F1.1.1 Wykondva Tajernnik fakulty

Z1.1.2

Z1.1.3

¥stupy

Proces Mazew Typzdroje

Z1.1.1 Schvéleny DZ dokument elektronidaoy

Z1.1.2

Z1.1.3

¥y¥stupy

Proces Mazev Typ zdroje

Z1.1.1 Schwdlend aktualizace dokurnent elektronicky
o2

s %z

Obr. 5: Zobrazeni ¢asti procesni dokumentace
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7. Zavér - Integracni ¢ast projektu

s w2z

Integra¢ni ¢ast projektu tvofila podstatnou ¢ast implementacnich praci a byla dikladné
podrobena vstupni analyze projektu.

Reseni portilu IPP je integrovano se systémy:

- centrdlni registr osob (seznam osob a jejich zarazeni na konkrétni systemizovana pracovni
mista v ramci organizacni struktury organizace)

- systém pro popis organizacni struktury

- systém pro centralni autentizaci uZivatell (ovérovani uzivatel()

- centralni ulozisté digitalnich dokumentl

- registr popisnych metadat

Cilem integrace byl automaticky pfenos vybranych dat a ciselnikti do portdlu IPP.
V rdmci integrace jsou pravidelné synchronizovany ciselniky:
- seznam osob

- seznam pracovnich pomérd (pracovni msta)
- organizacni jednotky (nakladova strediska)

Uzivatelsky piistup do portdlu je ovéfovan prostfednictvim centrdlni autentifikacni
sluzby Univerzity Pardubice.

Integrace s centrdlnim ulozistém digitdlnich dokumentti a metadat umoziuje verzovani
dokumentt a fultextové vyhleddvani. Dokumenty lze z dloZisté otevirat piimo v procesnim
modelu.

Literatura

www.attis.cz
WWW.upce.cz
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ABSTRACT:

This paper deals with design and implementation of fuzzy set shape multi-objective
optimization based on evolution algorithms for improving accuracy and interpretability of
fuzzy approximation employing Mamdani and Assilian method. Fuzzy sets are represented by
trapezoids entered by the user. Approximated function is specified in the form of discrete
points, density of which can vary. The paper deals with the minimizing of weighted sum of
accuracy and interpretability. For this reason, a simple interpretability index evaluating
distinguishability and coverage was introduced and implemented in the optimizing
framework. Design approach was proved on the results of macroeconomic research
investigating relation between total greenhouse gasses emissions and development of GDP.

KEYWORDS:
Fuzzy approximation, evolution algorithm, differential evolution, multi-objective
optimization, marcoeconomic research

1. Introduction

Fuzzy approximation comprises all “soft computing" methods for function
approximation. Resulting methods are usually rather simpler but very robust with low
sensitivity for condition changes. As other approximations, fuzzy approximation brings
inevitably only approximated results. This is brought about by too complex shape of the
original function and by vague discretization form of the original function. That is why there
is a need to improve results achieved by fuzzy approximation. In this paper, we try to improve
the results achieved by utilizing fuzzy IF-THEN rules for real function approximation, by
subsequent optimization of fuzzy sets shapes. Optimization that is solely based on accuracy
between measured data and approximated function leads to rather chaotic distribution of
fuzzy sets representing the data base of the rule base, see [2]. The result is that in a specific
part of the application domain more rules are in action while in another part of the application
domain no rule is in action. This causes low distinguishability and a low coverage of the
application domain as well. This is the reason why multi-objective optimization is employed
to improve the challenge.

The structure of the paper is following. In Section 2, the essence of fuzzy IF-THEN
rules is given. In Section 3, main features of multi-objective optimization are described. In
Section 4, the process of multi-objective optimization is explained and described. Achieved
results are illustrated and described in Section 5. In Section 6, achieved results and utilized
methods are discussed. Section 7, contains conclusion and further work.

2. Approximation by Fuzzy IF-THEN Rules

Fuzzy IF-THEN rules approximation is handy approach helpful when the precise
shape of approximated function is not known or is too complicated and rough estimate is
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sufficient for further solution. Fuzzy IF-THEN rules can be comprehended in this way as
dependency characterization of approximated function f in several imprecisely specified
areas. The result of this approximation is a rough projection of its shape. In practice, functions
used to be determined in the table (discretized) form.

XHUl‘UQ‘...‘Um

yHVI‘VZ‘...‘Vm

where u;, v;, i = 1, ..., m are usually real numbers.If instead of elements u;, v;, i = 1, ..., m
fuzzy sets are used, classical function over sets of fuzzy sets is obtained.

F:FU) - FWV),

where F(U) and F(V) are sets of all fuzzy sets on U and V. If fuzzy function is ultimate it is
possible to be expressed in the form of a table

XHA]‘AQ“Am
yHBl‘Bz‘...‘Bm

where Aj,..., A, € U and By,..., B, < V. For the fuzzy approximation needs it is required
that fuzzy sets Aj,...,An, and eventually fuzzy sets By,...,By, are created by fuzzy partition of U
set eventually V set.

Semantic level of interpretation is important to be mentioned as it clarifies theoretical
background. In this case, we consider some function f': U — V and we suppose that its shape
is known either in the form of several points or the user have a rough image about the shape
of the function. The user tries to characterize this shape by means of language description. At
first the user assigns each Aj(x) formula to appropriate fuzzy set A; < U, i = 1,...m and
assigns each Bj(y) formula to appropriate fuzzy set B; < V. The user selects these sets in that
way so that they cover all u; or v;, j = 1,...,m if some points of approximated function are
known or at least to cover definition domain and domain of functional values of approximated
function f.

2.1 Fuzzy IF-THEN Rules Optimization

Optimization process of approximation by fuzzy IF-THEN rules is based on the
modification of the fuzzy sets shape within the domain. Fuzzy sets are represented by
trapezoids. The number of trapezoids remains the same for optimization process. The
trapezoids can not exceed the domain as well as they have to fulfill initial condition, see .

2.2 Differential Evolution

The differential evolution (DE) described in the book [3] has become one of the most
popular algorithms for continuous global optimizing problems. But in many cases the
efficiency of the search for the global minimum is very sensitive to the setting of its control
parameters. One of the means that eliminates this problem is self-adaptive DE. We used tested
procedure called differential evolution with competitive control-parameter setting described in
the papers [4,5].
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3. Multi-Objective Optimization

Multi-objective optimization attempts to simultaneously minimize K individual functions. The
goal of the optimization is to find

X = (X9, X, ... ,xD_I)T, xeRP

to minimize

fux), k=1,.. K, K=2

R” is the D dimensional space of real numbers, see [3]. This task has unambiguous solution
only if there is a single vector that simultaneously minimizes all K objective functions. In this
specific case, the solution vector, x, satisfies the condition

kel ..K:x= x*k

where X  is a global optimum of the k™ objective function, fi(x). In practice, objectives are
often conflicting. All K objective function extremes do not coincide. For this reason, the best
solution is usually a compromise that depends on which objectives are the most important.
There are two principal way of solving multi-objective optimization. Firstly, it is
minimization of a weighted sum of objective functions. Secondly, the Pareto-optimization
approach can be utilized.

Minimizing a weighted sum of objective functions transforms a multi-objective optimization
problem into one with a single objective.

The goal is to find x = (xg, X, ... xD_I)T, x e R”

to minimize

fix) = SKecs wi fulx), K 22

The symbol, wy, denotes the k™ objective function weight. Of course, the weights may be
assigned by articulation of preferences as a priori, progressive and a posteriori. As we utilize
the a priori preference of assigning weights only this method will be shortly described. A
priori preference articulation assumes that objective preferences can be ordered and that
weight do not change optimization. In this case, objective functions have to be normalized to
compensate for the different dynamic ranges. Determining the appropriate normalization scale
factor can be difficult because it requires knowing the range of function extremes. Weight
selection and normalization make this approach difficult. It requires a number of experiments
to find out proper heuristics.

The Pareto-optimization approach to multi-objective optimization can be characterized as a
solution around which there is no way of improving any objective without worsening at least
one objective. The set of solutions that fulfill declared constraints is called a set of feasible
solutions. In general and due to restricted conditions, the space of possible solutions is
incoherent and is created by isolated sets of feasible solutions.

3.1 Fuzzy Rule Base System

In the last years, Mamdani-types FRBSs (Mamdani and Assilian 1975) have been
extensively and successfully applied to several engineering domains such as classification,
regression and control.

Mamdani-types FRBSs consist of:

e A rule base (RB) composed of linguistic IF-THEN rules, where both the antecedent
and the consequent parts are fuzzy propositions.
e A data base (DB), which associates a semantics represented by means of fuzzy sets.

The RB is often derived from heuristics knowledge which is usually valid independently.
Thus, the RB can be considered as a context-free model. We suppose that the rule base will be
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created utilizing functional dependencies among measured data. The number of rules
depending on a particular shape of the functional dependencies of measured data (or
discretized function). If the functional behavior is linear or even a constant only a single rule
used to be sufficient. However, if the functional behavior shows nonlinear course, more rules
have to be added. Cycling behavior also reduces number of rules. A challenging constraint, in
our case, are accuracy and interpretability. They are confliction objectives. Furthermore,
interpretability is difficult to quantify because of its very nature of being a qualitative concept.
A rule base has to corresponds to the course of the approximated function. As we plan to
approximated two different functions defined by using discretized values we have to
determine two different rule base. They will be described in the achieved results section.

3.2 Accuracy and its Evaluation

Let f is a given function and f* its approximation on the interval [a; b]. The error of
approximation is defined such as maximal difference between the original function and its
approximation:

e= Y |fx)-r"(x) (1)

Xxe [a ;b]
3.3 Interpretability and its Evaluation

There are interesting challenges to the designer to formalize the interpretability
problem. Firstly, it is a challenge to define a proper metric to measure interpretability with
low computational effort. Secondly, it is hard to find a crisp threshold for the metric so as to
separate a good from a bed partition. Utilizing e.g. Jaccard's index does not seem to provide
means for remarkable evaluation of fuzzy partitions, see [1]. On the other hand, an ordering
indices can be also used to evaluate successfully distingushability and coverage.

Our aim is to introduce a simple technique to handle interpretability of fuzzy partition
that can be used for multi-objective optimization. We propose to access coverage and
distinguishability by utilizing the membership values of crossing points between a couple of
fuzzy sets. In this approach, we discriminate between an adjacent couple of fuzzy sets and a
couple whose fuzzy sets are not adjacent. We calculate the ““distance" between the members
of the couple as a difference of their indices. For this reason, we consider a partition P = {A;,
A»,..., An} which comprises N trapezoidal fuzzy sets. If the difference of indices j —i is equals
to 1 the fuzzy sets are adjacent, otherwise they are non adjacent.

The crossing point %, between A; and A; is defined as the point where the right spread of A;

equals the left spread of A;. It can be easily observed that the membership value A X, ) is a

direct measure of the coverage of the partition. The evaluation of the crossing points between
a pair of fuzzy sets assesses distingushability and coverage.

As stated above, A;( X, ) is a direct measure of the coverage level achieved by the pair of fuzzy

sets (A;, A;). Hence, assessing the crossing points of all the pairs of fuzzy sets, we can
compute the overall level of coverage of a pertition. On the other hand, A;(%,) is also a good

estimator of the distinguishability of A; and A;.

Taking all these observations into account, a interpretability index for fuzzy partitions
that measures how many couples of different fuzzy sets violates the distinguishability and the
coverage constraints expressed in terms of a range of allowed values for Ai( X, ).
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Interpretability index ®xp is defined in the following way. Given a partition P = {A;, A,...,
Ap/ consisnting of N fuzzy sets, the interpretability index is defined as

Dxp(P) = Zic) ' Ticiat " O 2)

CD ~ l_f(]—lzl) 1 ifAf()’ei)<gminvf4i('£i)>€max
if(j—i>l) 0 otherwzse2
A %) (1)

where €nine [0,1] and €pax€ [0,1], €min < €max, are thresholds for coverage and
distingushability. Typical values for €y, is 0.25 and for €y« is 0.75. In this approach coverage
and distinguishability are explored by exploiting the membership values of crossing points
between adjacent fuzzy sets.

4. Application of Multi-Objective Optimization

Our approach to multi-objective optimization is to utilize weighted sum of objective
functions. We optimize accuracy and interpretability. We choose this approach as it enables to
have, from our point of view, better possibilities to test and check various ways of setting
weights of objective functions and to change heuristic that determines evaluation of the
interpretability index. Interpretability index express some kind of penalty and the aim is to
minimize its value as well as the value of maximal error that is used to express accuracy.

4.1 Normalization

The selected approach requires normalization of the individual objective function
values. Accuracy produces a number of values representing maximal error for each member
of the population between approximated values and real (measured) values. Interpretability
index creates a number of values representing a sum of individual values calculated by
equation for each member of the population. It is clear that the two rows of calculated
numbers are incompatible to each other and needs some sort of normalization. The essence of
normalization is to find out a value both for accuracy and for interpretability that would be
used as a divisor for all calculated values and creates the quotient that can be used in the
subsequent process of fixing the weights for optimized values. At the beginning, we
determine the highest value of the original population as divider. However, there was a high
variance of these values. Then we tested an average value but finally we selected median
value calculated from the original population for both objective functions separately.

4.2 Weight Selection

We tested two kinds of weights. Firstly, the same weigh was set both for accuracy and
interpretability. As the achieved results from the side of interpretability were not satisfactory,
we experimentally change the weights till the following ratio: 0.3 for accuracy and 0.7 for
interpretability. With this weights, the obtained results comply both the requirements for
accuracy and interpretability.
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4.2 Fuzzy rule for greenhouse gasses emissions approximation

In year 2005, OECD published Environmental Performance Reviews of the Czech
Republic, including recommendations concerning various areas. Regarding economic
decisions and sustainable development, one recommendation is the following: further
decouple environmental pressures from economic growth, including by reducing the energy
and material intensities of economy, making the maximum possible use of the EU greenhouse
gas trading system (OECD, 2005, p.24), see [6].

In our research, we focused on the total greenhouse gasses emissions in the Czech Republic in
the period 1995 — 2010fuzzy approximation. Next, we fuzzy approximated development of
GDP of the Czech Republic in the same period.

Fuzzy rule base created for the total greenhouse emissions is shown in the following
statements:

IF X is Al then Yis BI AND
IF X is A2 then Y is B2 AND
IF X is A3 then Y is B3 AND
IF X is A4 then Y is B4 AND
IF X is A5 then Y is B3 AND
IF X is A6 then Y is B3 AND
IF X is A7 then Y is B3 AND
IF X is A8 then Y is B3 AND
IF X is A9 then Y is B4 AND
IF Xis AI10 then Yis B5

5. Achieved Results

Before every fuzzy approximation, the user has to map language terms into corresponding
fuzzy sets. In other words, map a rule base into a data base.

it WA AN 7~/ \

ool VI A/ I~ Vi

" AT R / \
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Fig. 1 User’s mapping of user terms into fuzzy sets - antecedent axis of the total
greenhouses emissions

Fig.1 shows the result of this process for antecedent axix and fig. 2 shows results for
consequent axis. The universe for the antecedent axix was 1995 — 2010. As the LFLC system
we used for fuzzy computing did not calculate in large numbers we had to convert 1995 into
95 and 2010 into 110. The universe for the fig. 2 is the same as in the figure, 88 — 103. Fig 3
shows achieved results we obtained in fuzzy approximation for the total greenhouse gasses
emissions.
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Fig. 2 User’s mapping of user terms into fuzzy sets - consequent axis of the total greenhouse
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Fig. 3 A course of approximated function representing total greenhouse gasses emissions

Fig. 4 illustrates user’s mapping of user terms into fuzzy sets. The figure represents
consequent axix of GDP. The universe was modified in the same way as in the fig. 1.
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Fig. 4 User’s mapping of user terms into fuzzy sets — consequent axis of GDP

Finally, fig. 5 represents a course of approximated function representing the development of
GDP.
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Fig. 5 A course of approximated function representing the development of GDP
6. Discussion

As mentioned above, weighted sum of objective functions offers three different
approaches to solve multi-objective optimization problem. A priori assigning weights to
objective functions was selected because it is relatively straightforward way of process.
Weighted sums of objective functions are not changed during one calculation which enables
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to compare achieved results without other erroneous influences to to the process of
calculation. We need to testify the proper heuristic for interpretability index determination.
Actually, the weights changed from the original setting of 0.5 for both objective functions to
0.3 for accuracy and 0.7 for interpretability. It was caused by the fact that accuracy was
approaching quite fast to the desired result while interpretability lags behind the accuracy.
Progressive way of assigning weights to objective functions is promising approach but needs
determination of rules by which the weights will be changed. We consider this approach for
further experiments.

7. Conclusions

The article presents multi-objective optimization of fuzzy sets that are utilized for
function approximation given by fuzzy IF-THEN rules. Maximal error objective function was
used for accuracy measurement between approximated and real function and simple
interpretability index representing a penalty function was introduced to measure
interpretability among fuzzy sets in fuzzy rule base system. Achieved results are promising
for future research in the area of multi-objective optimization.
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ABSTRACT

This contribution presents the algorithm, model and the web-based information system
of electronic support to the annual assessment of public servants in accordance with the law
and departmental regulations.
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1. Introduction

Automation of the annual assessment and appraisal of civil servants in accordance
with the law [1] and departmental regulations is an important way of operational planning
and analysis of the work of civil servants, guarantee of unbiased and fair evaluation of their
performance, increasing motivation, strengthening of strategic orientation, coordination
of actions and performance, promotion of transparency and validity of the passage of the civil
service.

2. Analysis

Papers by V.B. Averianov, S.G. Bilousov, S.D. Dubenko, V.I. Melnychenko,
N.R. Nyzhnyk, O.Yu. Obolenskyi, O.O. Slusarenko, O.M. Sulimenko and others [2-7] reveal
the urgency of evaluating the performance of civil servants reform as a leading indicator
of productivity and efficiency of functioning of public authorities and duties as public
servants.

It is very important to study the international practices on Civil Servants Attestation
and the ways to apply them in the system of public administration of Ukraine. The following
foreign scholars exploring this issue should be mentioned: A. Auer, K. Demke,
0.V. Soloviova, Yu.M. Starylov, N.N.Tarasov, K.V. Terentiev and others.

However, the issues of automation of annual assessment of civil servant performance
processes and their correlation with the final result.

3. Information System of Assessment of Civil Servants

The algorithm of electronic support to the annual assessment of public servants are
presented in Figure 1, where: 1 - Start, 2 - Update of the individual plans of civil servants
taking into account strategic goals of the department, 3 - Designation of a list of civil servants
to be evaluated, 4 — Clarification whether the civil servant is subject to assessment,
5 - Generation and distribution of logins and passwords to undergo evaluation, 6 - Evaluation
of the individual plan, 7 - Performance evaluation, 8 - Clarification whether the civil servant
holds a managerial position, 9 - Clarification whether it is planned to promote the civil servant
to the managerial position after the assessment is completed, 10 - Assessment of achievement
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of strategic objectives by the defined criteria, 11 - Assessment of competence,
12 - Evaluation of the human resource management potential,13 - Processing of assessment
results, 14 - Outcome, 15 - Unsatisfactory (does not qualify for the position held),
16 - Satisfactory, below the average (needs significant improvement to qualify for
the position), 17 - Average level (mostly qualifies for the position, but requires some
improvement), 18 - Over the average (requires training to be promoted), 19 - Well above
expectations (promotion to the higher position, transferring to the managerial position),
20 - To dismiss from the position, 21 - Training for the current position level, 22 - Training
for higher positions, 23 - Premium/bonus assignment, 24 - Transferring to the higher position,
25 - Rewarding the performance, 26 - Appointment of a retesting (different levels of testing
for different types of results), 27 - - Analysis of assessment results by means of neural
networks, 28- Publication of the results, 29 - Monitoring of the implementation of decisions
taken after the evaluation, 30 - End of the cycle of the annual assessment.

The developed models and the algorithm underlie the web-based information system
"Annual evaluation of civil servants of the National Bank of Ukraine".

The Information System of Assessment of Civil Servants has client server architecture,
implemented in the environment Net and works in OS MS Windows XP and Windows 7.
The system is modular and consists of interactive subsystems: Evaluation of civil servants,
Reference educational and knowledge testing, Mining of evaluation data using neural network
technology.

Subsystem Evaluation of civil servants consists of two software components:
AWS of Administration (AdminTool executive program) and AWS of Evaluation process
(client’s part with the access through web-interface).

AWS of Administration allows creating and editing a multi-hierarchical structure
of the organization’s departments, keeping records of employees and changing their
characteristics according to a career history. It is possible to create job positions and edit their
parameters according to the staff schedule along with setting out the level of the hierarchy
for different positions, and the ability to edit the user access parameters to the client’s part
of the system and recover lost passwords.

For convenience purposes, one can treat the assessment process as the object
of the assessment system, with stuff and assessment questionnaires regarded as the attributes
of the former. For each position, or a group of positions, an individual questionnaire
is developed. The questions are developed such so as to make assessment of an employee
according to several most important criteria, such as, for example, social and learning skills.
Each question adds a certain number of points to the total number earned in the current
assessment and must belong to one of the four crisp sets corresponding to the assessment
criteria - unsatisfactory, satisfactory, good and excellent. Once all assessment attributes
(questionnaire and stuff parameters) are set up and the organization hierarchy is established,
or adjusted, the administrator can automatically calculate the expected assessment parameters
and start the assessment process. The system administrator is also responsible
for the assessment timeframe. The CWS assessment system administrator may review
and generate various statistical reports based on assessment results in order to produce
a multifaceted analysis of these results.
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Figure 2: The algorithm of electronic support to the annual assessment of public servants.

Source: Own
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3The interface of the system administration program (Figure 2) is tailored to the needs
of the user. The multi-window mode helps the user focus on important details and simplify
basic data operations as much as possible. Logical checks of the actions performed
by the administrator serve to ensure the system’s sustainability and help avoid possible
mistakes. There are separate interface tabs for each main stage of system configuration, which
make the system appear simpler to the user.
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Figure 4: Interface of AWS of Administration.
Source: Own

The software front end is a web-interface (Figure 3) designed for stuff performance
assessment by unit managers or employees who perform their duties. Assessment is done
according to the criteria developed for various types of work an employee is supposed
to do and included in the questionnaire produced for an individual position, or a group
of positions. Managers should also keep track of an employee’s penalties and incentives and
make recommendations for career planning or professional training.
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4. Conclusions

The interface allows the appraiser to review the record of previous assessments
and the progress achieved with the current assessment of the group, which it heads. Unit
managers can print out a brief, or detailed, assessment statement of their subordinates;
the system also gives higher managers access to the statements produced by lower managers.
Average employees also have access to the results of their assessment.

The built-in analytical module makes it possible to calculate the overall performance
indicators of individual employees or units based on statistical data and expert rules and
correlate them with others. Provided there is a large volume of historical data the analyst can
predict the outcome of a specialist’s appraisal and then evaluate how the actual result
corresponds to the expected one. The basis of the analytical module is the neuron fuzzy
system, which is capable of working simultaneously with both clear and fuzzy input variables.

Reference educational subsystem contains the following modules: "Legislative acts",
"Regulations of Civil Service of Ukraine", "Regulations of the National Bank of Ukraine",
"Encyclopedic referential dictionary of Ukrainian legislative terms" and " Knowledge
testing". Informational and methodological support of the modules is integrated and complies
with active legislation.
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ABSTRACT:

Numerous agile methods have appeared in the last 15 years that — in contrast to disciplined
approach advocated by the quality models — value individuals and interactions over processes
and tools, working software over comprehensive documentation, customer collaboration over
contract negotiation, and responding to change over following a plan. Scrum is the most
widely used agile method that concentrates mainly on managing software projects.
Experience has shown that adopting Scrum improves management of the development
process and customer relationships, decreases the amount of overtime, and increases customer
satisfaction. The paper provides an overview of the Scrum process. The role of user stories as
a means for requirements specification and project planning is described, and different ways
of representing and measuring project progress (i.e., velocity tracking, release and Sprint
burndown charts, and EVM indexes) are shown using data from a real Scrum project. Finally,
the most important factors affecting success of a Scrum project are presented.

KEYWORDS:
Scrum, project management, software development, agile methods

1. Introduction

Agile development methods and practices (Williams, 2010) have been gaining wide
acceptance in the software development community. In January 2010 Forrester (West and
Grant, 2010) reported results of their Global Developer Technographics Survey, which
revealed that 35% of respondents used an agile development process. At the same time
Gartner predicted (Murphy, et al., 2009) that by 2012 agile development methods will be
utilized in 80% of all software development projects. According to the last State of Agile
Survey (VersionOne, 2011) the most widespread agile method is Scrum (Rising and Janoff,
2000; Schwaber, 2004), which is used by 66% of 6042 respondents. The aim of this paper is
to describe the Scrum process (Section 2), introduce user stories as a means for requirements
description and project planning (Section 3), show different ways of representing and
measuring progress (Section 4), and point out most important practices affecting the success
of a Scrum project (Section 5).

2. Scrum overview

Scrum starts with the premise that software development is too complex and
unpredictable to be planned exactly in advance. Instead, empirical process control must be
applied to ensure visibility, inspection, and adaptation. This is achieved through an iterative
and incremental development process shown in Fig. 1.

2.1 Scrum roles

Scrum implements this process through three roles: the Product Owner, the Team, and
the ScrumMaster. The Product Owner is responsible for representing the interests of everyone
with a stake in the project and its resulting system. He maintains the Product Backlog, a
prioritized list of project requirements with estimated times to turn them into completed
product functionality.
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The Team is responsible for developing functionality. Teams are self-managing, self-
organizing, and cross-functional, and they are responsible for figuring out how to turn Product
Backlog into an increment of functionality within an iteration and managing their own work
to do so. Team members are collectively responsible for the success of each iteration and of
the project as a whole.

The ScrumMaster fills the position normally occupied by the project manager, but
his/her role is slightly different. He/she is responsible for managing the Scrum process so that
it fits within an organization’s culture and still delivers the expected benefits, and for ensuring
that everyone follows Scrum rules and practices.
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Figure 1 Detailed Scrum flow (Schwaber, 2004)

2.2 Process description

As shown in Fig. 1, a Scrum project starts with a vision of the system to be developed.
Then a Product Backlog list is created containing all the requirements that are currently
known. The Product Backlog is prioritized and divided into proposed releases.

All the work is done in Sprints. In original version of Scrum (Schwaber, 2004), each
Sprint is an iteration of 30 consecutive calendar days; however, shorter Sprints lasting 1 to 4
weeks are often used. A Sprint is initiated with a Sprint planning meeting, where the Product
Owner and Team get together to agree upon Product Backlog items to be implemented over
the next Sprint.

After deciding what has to be done in the next Sprint, the Team develops the Sprint
Backlog, i.e., a list of tasks that must be performed to deliver a completed increment of
potentially shippable product functionality by the end of the Sprint. The tasks in the list
emerge as the Sprint evolves and should be divided so that each takes roughly 4 to 16 hours to
finish.

Every day the Team gets together for a 15-minute meeting called a Daily Scrum. At the
Daily Scrum, each Team member answers three questions: What have you done on this
project since the last Daily Scrum meeting? What will you do before the next meeting? Do
you have any obstacles? The purpose of the meeting is to synchronize the work of all Team
members and to schedule any meetings that the Team needs to forward its progress.

At the end of the Sprint, a Sprint review meeting is held at which the Team presents
what was developed during the Sprint to the Product Owner and any other stakeholders who
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want to attend. After the Sprint review and prior to the next Sprint planning meeting, the
ScrumMaster also holds a Sprint retrospective meeting in order to encourage the Team to
revise, within the Scrum process framework, its development process to make it more
effective and enjoyable for the next Sprint.

3. User stories, release and Sprint planning

Scrum takes a novel, lightweight approach to requirements specification. It is assumed
that full, detailed requirements for a software package cannot (and need not) be developed as
these requirements will inevitably change over time. Instead, each requirement is recorded as
a user story (Cohn, 2004) consisting of three parts: a written description (used for planning
and as a reminder), conversations about the story (to flesh out the details), and acceptance
tests (to determine when a story is “done”). A story description is formulated in the language
of the customer and is intentionally short enough to be hand-written on a paper note card. It
serves merely as a reminder for conversations with the customer in order to clarify the story
details and document the expectations of the project’s users in the form of acceptance tests.
The written description typically follows a simple template:

As a <type of user>, I want <some goal> so that <some benefit>.
As such, user stories strongly shift the focus from writing about features to discussing them.

The Product Backlog is simply a set of all user stories currently known. For each story,
its priority and effort estimate must be defined. Priority is defined by the Product Owner
based on considerations like business value, date needed, dependencies, etc., while the effort
estimate must be made by the Scrum Team. Using planning poker (Grenning, 2002), the
Team allocates each story a number of story points representing relative effort, i.e., how
difficult it will be to complete the story relative to other stories in the Product Backlog. A
story point usually (although not necessarily) corresponds to an ideal day of work and often
only a predefined set of possible values is used, e.g., 0.5, 1, 2, 3, 5, 8, 13, 20, 40 and 100. The
Team should also estimate its initial velocity, i.e., the number of story points that the Team
can implement during a Sprint.

These estimates are used during Release and Sprint planning meetings in order to create
Release and Sprint plans, respectively. The Release plan is created at the beginning of the
project by allocating user stories to Sprints strictly considering their priority and the Team’s
estimated velocity so that the sum of story points allocated to each Sprint fits within the
capacity determined by the velocity estimate. The Release Plan helps the Product Owner and
the Team decide how much must be developed and provides an estimate of the approximate
duration of a project. It provides a rough content of each Sprint and serves as a guidepost
toward which the project team can progress. Without the concept of a release, teams move
endlessly from one iteration to the next.

At the beginning of each Sprint the Team re-estimates its velocity and the remaining
user stories in order to obtain a more precise Sprint plan, called Sprint Backlog. The Sprint
Backlog consists of stories with highest priority having the total number of story points equal
to the Team’s estimated velocity. The Team further decomposes each story into constituent
tasks and assigns responsibility for each task. Each team member individually estimates how
many hours it will take to accomplish each task he/she accepted.

4. Performance monitoring

The last State of Agile Survey (VersionOne, 2011) revealed that the loss of
management control is one of the greatest concerns about adopting agile. Therefore,
continuous monitoring of the development process through appropriate set of measures is
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crucial to ensure visibility, inspection, and adaptation. The following measures of progress are
usually used: the actual velocity (in comparison to the planned velocity), the amount of work
remaining (represented by the Release and Sprint burndown charts), and schedule and cost
performance indexes. The first two measures are well known and established measures of
agile projects progress. With the purpose of monitoring development costs the earned value
indexes were added (Mahnic and Vrana, 2007), since these are not included in other
measures.

The use of these measures will be illustrated using data from a real project, which took
place during 2011 in the largest Slovenian publishing company (Mahnic, 2012b). The main
project’s business objectives were to renew the web edition of the company’s daily newspaper
with the largest circulation and introduce Scrum as the development process to their web
applications department. It was expected that the project will be completed in 7 Sprints;
however, it lasted 7 months (from May until the end of November 2011) and consisted of 9
Sprints. The number of people working on the project varied slightly from Sprint to Sprint
between 6 and 8. The author helped the company in preparations for Scrum implementation
and it was agreed that the project will serve as a case study for evaluation of IT management
measures proposed in (Mahnic and Vrana, 2007). Consequently, the author observed the
project execution and collected appropriate base measures during the first 7 Sprints.

4.1 Velocity

Actual velocity represents the amount of work accomplished in each Sprint expressed in
story points. Fig. 2 shows the difference between the planned and actual velocity for seven
Sprints that were observed during the study. The planned velocity was estimated by the
Scrum Team at the beginning of each Sprint and the user stories were allocated to the Sprint
strictly considering the estimate. The actual velocity was calculated at the end of the Sprint by
summing up story points for all the stories accepted by the Product Owner.
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Figure 2 Planned and actual velocity in Sprints 1-7.

The chart in Fig. 2 reveals that the actual velocity was behind the planned velocity for
the majority of Sprints. This was understandable for the first Sprint, since there was no
previous experience and the planned velocity was estimated by simply assuming a working
day (i.e., a story point) to be equal to 6 hours of effective work. The actual velocity was at its
lowest in the fifth Sprint due to two new developers added to the development team, who
were expected to increase the amount of work completed, but created disruption instead,
which decreased the productivity of other team members. A substantial difference between
the planned and actual velocity in Sprint 6 was a consequence of too optimistic velocity
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estimate. Instead of adapting the estimate to actual achievement in previous Sprints the team
succumbed to the pressure of approaching deadline and promised to deliver more
functionality than actually possible.

Analysis of velocity revealed two common mistakes that should be avoided in Scrum
projects: planned velocity should be estimated considering the actual velocity of previous
Sprints and there should be no changes in development team in the middle of the project.

4.2 Release burndown chart

The Release burndown chart shows the amount of work remaining at the beginning of
each Sprint by plotting the sum of story points of all unfinished stories in the Product
Backlog. It makes visible the correlation between the amount of work remaining and the
progress of the Scrum Team in reducing this work. The trend line for work remaining
indicates the most probable completion of work at a given point in time.
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Figure 3 Release burndown chart at the beginning of Sprint 7

The Release burndown chart in Fig. 3 indicates that the Team was not able to reduce the
amount of work remaining quickly enough to complete the project in seven Sprints as it was
expected at the beginning of the project. The main reason for this were emerging
requirements, which were not part of the initial Product Backlog, but were constantly added
by the Product Owner during the project. In such cases the Release burndown chart can be
used to simulate the impact of removing functionality from the release to get a more
acceptable completion date. Using this approach the publishing company reexamined the
contents of the Product Backlog and successfully launched a reduced release after 9 Sprints.

4.3 Sprint burndown chart

The Sprint burndown chart is similar to the Release burndown chart, but instead of
giving the big picture of the entire release it represents the amount of work remaining that
needs to be accomplished till the end of the Sprint. The horizontal axis shows the days of a
Sprint, while the vertical axis shows the number of remaining working hours. The chart is
updated every day by aggregating the estimates of work remaining for all tasks in the Sprint
Backlog, which are collected at the Daily Scrum meeting. The trend line of remaining
working hours indicates whether the Team will accomplish the tasks committed by the end of
the Sprint.

Fig. 4 shows how the amount of work remaining was changing in Sprint 2 of our case
study. In contrast to chart in Fig. 3, this chart shows a more evident falling trend indicating
that the development team developed software for almost all user stories planned for that
Sprint.
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Figure 4 Sprint burndown chart for Sprint 2

4.4 Earned value management

Earned value management (EVM) is not part of Scrum, but is often required as good
practice (e.g., by the government projects in the United States). While other studies that
explore the use of EVM within Scrum (e.g., Sulaiman, et al., 2006) describe the computation
of earned value at the release level, we introduced the computation of EVM indexes at the
Sprint level (Mahnic and Vrana, 2007). Our approach provides the values of schedule
performance index (SPI) and cost performance index (CPI) on a daily basis, thus enabling
immediate response in the case of deviation from the plan, which can be especially useful
when longer Sprints are used. Computation of SPI and CPI requires collection of only one
additional base measure, i.e., the number of hours spent on each task between two consecutive
Daily Scrum meetings.

1,2

1

0,8

0,6

SPI

0.4 -

0,2 1

0]

1 2 3 4 5 6 7 8 9 10 11 12
e Actual = = =-Ideal Day of Sprint

Figure 5 SPI for Sprint 2

0,6

CPI

0,4

0,2 A

0

1 2 3 4 5 6 7 8 9 10 11 12

=——t— Actual — — -Ideal Day of Sprint

Figure 6 CPI for Sprint 2

56



Figures 5 and 6 show the SPI and CPI values for Sprint 2 of our case study. The CPI
values were computed assuming that the cost of engineering hour was the same for all
members of the Scrum Team.

Fig. 5 shows that the Sprint was behind plan (SPI value less than 1) since the third day,
thus providing early indication that something went wrong. The Team was again quite close
to the plan (target value of 1) on the eighth and tenth day, but finished the Sprint without
accomplishing all tasks. Similar information is presented in the Sprint Burndown chart (Fig.
4), where the gap between the actual and ideal amount of work remaining is the smallest on
days 2, 8, and 10.

In Fig. 6 the CPI values less than 1 indicate that the labor costs exceeded the plan on the
second day and remained too high till the end of the Sprint. However, unlike in SPI and Sprint
burndown charts, the CPI on days 2, 8 and 10 was not close to the target value 1, since more
working hours were spent than planned.

5. Most important success factors

Although Scrum itself is simple in concept it requires discipline to be successfully
implemented in practice. We conducted a survey among Scrum users in Slovenia and abroad
in order to obtain their perceptions about Scrum and identify those factors that contribute
most to the success of a Scrum project (Urevc and Mahnic, 2012). The survey has shown that
the two most important factors affecting the success of Scrum projects are: (1) team-work and
communication among team members, and (2) good communication with the Product Owner.

This is in line with agile principles that (1) the most efficient and effective method of
conveying information to and within a development team is face-to-face conversation, and
that (2) business people and developers must work together daily through the project. These
principles emphasize synchronous human communication rather than “talking” through
documents, and require a customer representative to be available in order to provide feedback
and to answer the questions of the development team. The role of the Product Owner is
crucial for the success of a Scrum project since he/she communicates the vision of what is to
be developed and defines the criteria by which it will be judged. A nonresponsive Product
Owner can cause unproductive work periods, which make iteration planning more difficult or
even impossible. Additionally, the Product Owner must be knowledgeable enough about
Scrum to be able to write, maintain, and prioritize user stories. On the other hand, the Product
Owner must not interfere in the management of teams, redefining the scope or goals of a
Sprint once a Sprint has started.

It is also very important to strictly adhere to the concept of “done” and regularly
conduct Daily Scrum meetings. A common definition of “done” represents the project’s
quality statement for user stories. Scrum requires that each Sprint provides an increment of
potentially shippable product functionality; therefore, a story can only be considered “done”
and accepted by the Product Owner at the end of a Sprint if it is fully tested, integrated, and
resistant to user errors. It is preferable to have a small number of completed stories than to
have a slightly larger number of stories all incomplete. The definition of “done” should be
established at the very beginning and followed strictly throughout the project.

Daily Scrum meetings serve as a means of empirical process control in order to ensure
visibility, inspection, and adaptation. They represent one of the most important Scrum
practices providing continuous insight into project activities and serving as a means for
immediate detection and resolution of possible impediments. The meetings must not be for
reporting to the ScrumMaster, but for the team members to inform each other about the
current state of the project.
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6. Conclusions

We used Scrum in several industrial projects (eg., Mahnic and Drnovscek, 2005;
Mahnic, 2012b), as well as within the scope of students’ capstone projects (Mahnic, 2010;
2012a), and found it very useful for all parties involved. The use of Scrum improves the
communication among the Team members and maximizes co-operation. It also increases their
motivation and responsibility for the success of the project. On the other hand, it gives them
freedom to maximally exploit their talent and knowledge during each Sprint. They can
organize their work by themselves considering their preferences and special knowledge.

From the Product Owner’s and ScrumMaster’s point of view it is most important that
the software development process becomes visible, controllable, and manageable. All
impediments are immediately detected during Daily Scrum meetings and can be removed as
soon as they emerge. It is also important that each Sprint produces a subset of completely
“done” user stories, thus providing customers with regular delivery of increments and
frequent feedback on how the product actually works.
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ABSTRACT

We examine the ARCH-GARCH models for the forecasting of the bond price time series
provided by VUB bank and make comparisons the forecast accuracy with the class of RBF
neural network models. A limited statistical or computer science theory exists on how to
design the architecture of RBF networks for some specific nonlinear time series, which allows
for exhaustive study of the underlying dynamics, and determine their parameters. To illustrate
the forecasting performance of these approaches the learning aspects of RBF networks are
presented and an application is included. We show a new approach of function estimation for
nonlinear time series model by means of a granular neural network based on Gaussian
activation function modelled by cloud concept. In a comparative analysis the presented
approach is able to model and predict high frequency data with reasonable accuracy and more
efficient than statistical methods.

KEYWORDS

Time series, classes ARCH-GARCH models, volatility, forecasting, neural networks, cloud
concept, forecast accuracy

1. Introduction

Over the past ten years academics of computer science have developed new soft techniques
based on latest information technologies such as soft, neural and granular computing to help predict
future values of high frequency financial data. At the same time, the field of financial econometrics
has undergone various new developments, especially in finance models, stochastic volatility, and
software availability.

This paper discusses and compares the forecasts from volatility models which are derived from
competing statistical and RBF (Radial Basic Function) neural network (NN) specifications. Our
motivation for this comparative study lies in both the difficulty for constructing of appropriate
statistical (ARCH-GARCH) model (so called hard computing) to forecast volatility even in ex post
simulations and the recently emerging problem-solving methods that exploit tolerance for impression
to achieve low solution costs (soft computing).

Recently, most developed statistical (econometric) models assume a nonlinear relationship
among variables. As example are the exponential and power GARCH models and exponential
autoregressive models. These are model-driven approaches based on a specific type relation among the
variables. Neural networks and other soft computing techniques, on the other hand, are data driven
models and nonparametric models. Unlike in classical statistical inference, the parameters are not
predefined and their number depends on the training data used. Parameters that define the capacity of
model are data-driven in such a way as to match the model capacity to the data complexity Kecman
(2001, p. XXV). In this paper the relative forecasting and approximation performance of nonlinear
statistical models ARCH-GARCH, EGARCH, PGARCH and an ARMA model respectively are
compared with granular NN models.

The paper is organized as follows. In Section 2 we briefly describe the basic ARCH-GARCH
model and its variants: EGARCH, PGARCH models. In Section 3 we present the data, conduct some
preliminary analysis of the time series and demonstrate the forecasting abilities of ARCH-GARCH
modes of an application. In Section 4 we introduce the architectures of RBF networks. In Section 5 we
put an empirical comparison. Section 6 briefly concludes.
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2. Some ARCH-GARCH Models for Financial Data

ARCH-GARCH models are designed to capture certain characteristics that are
commonly associated with financial time series. They are among others: fat tails, volatility
clustering, persistence, mean-reversion and leverage effect. As far as fat tails, it is well know
that the distribution of many high frequency financial time series usually have fatter tails than
a normal distribution. The phenomena of fatter tails is also called excess kurtosis. In addition,
financial time series usually exhibit a characteristics known as volatility clustering in which
large changes tend to follow large changes, and small changes tend to follow small changes.
Volatility is often persistent, or has a long memory if the current level of volatility affects the
future level for more time periods ahead. Although financial time series can exhibit excessive
volatility from time to time, volatility will eventually settle down to a long run level. The
leverage effect expresses the asymmetric impact of positive and negative changes in financial
time series. It means that the negative shocks in price influence the volatility differently than
the positive shocks at the same size. This effect appears as a form of negative correlation
between the changes in prices and the changes in volatility.

The first model that provides a systematic framework for volatility modelling is the
ARCH model of Engle (1982). Bollerslev (1986) proposes a useful extension of Engle’s
ARCH model known as the generalized ARCH (GARCH) model for time sequence { y, } in

the following form

y, =vAlh,

hi= o+ Zla(.yf_‘ + ZI,B/h/
i= Jj=

(D

where { v, } is a sequence of iid random variables with zero mean and unit variance. ;a f,

are the ARCH and GARCH parameters, &, represent the conditional variance of time series
conditional on all the information to time 7 -1, /.

In the literature several variants of basic GARCH model (1) has been derived. In the
basic GARCH model (1) if only squared residuals &_ enter the equation, the signs of the
residuals or shocks have no effects on conditional volatility. However, a stylized fact of
financial volatility is that bad news (negative shocks) tends to have a larger impact on
volatility than good news (positive shocks). Nelson (1991) proposed the following
exponential GARCH model abbreviated as EGARCH to allow for leverage effects in the form

.|+,

logh =a,+3a, bri 4 SBh, )

=i

Note if &, is positive or there is “good news”, the total effect of €, is (1+7y)e .
However contrary to the “good news”, i.e. if &,_; is negative or there is “bad news”, the total
effect of ¢,_, is(1- }/I.)|€,7i|. Bad news can have a larger impact on the volatility. Then the
value of ¥, would be expected to be negative (see Zivot and Wang (2005, p. 241)).

The basic GARCH model can be extended to allow for leverage effects. This is
performed by treating the basic GARCH model as a special case of the power GARCH
(PGARCH) model proposed by Ding, Granger and Engle (1993):

P q
o) =a,+ ae | +rE )"+ B0, ®
i=1 J=1

gr—i

where d is a positive exponent, and y; denotes the coefficient of leverage effects (see Zivot
and Wang (2005, p. 243)).

60



3. An Application of ARCH-GARCH Models

We illustrate the ARCH-GARCH methodology on the developing a forecast model.
The data is taken from the commercial VUB bank of the. The data consist of daily
observations of the price time series for the bond fund of VUB (BPSVUB). The data was
collected for the period May 7, 2004 to February 28, 2008 which provided of 954
observations (see Figure 1 and 3). To build a forecast model the sample period (training data
set denoted A) for analysis ri, ..., Fooo was defined, i.e. the period over which the
forecasting model was developed and the ex post forecast period (validation data set denoted
as E) rooi, ..., 7954 as the time period from the first observation after the end of the sample
period to the most recent observation. By using only the actual and forecast values within the
ex post forecasting period only, the accuracy of the model can be calculated.

Input selection is crucial importance to the successful development of an ARCH-
GARCH model. Potential inputs were chosen based on traditional statistical analysis: these
included the raw BPSVUB and lags thereof. The relevant lag structure of potential inputs was
analysed using traditional statistical tools, i.e. using the autocorrelation function (ACF),
partial autocorrelation function (PCF) and the Akaike/Bayesian information criterion
(AIC/BIC): we looked to determine the maximum lag for which the PACF coefficient was
statistically significant and the lag given the minimum AIC. According to these criterions the
ARMA(5) model was specified as

L= O, O O Py +E, “)
where £,4,,9,,...,¢, are unknown parameters of the model, & is independent random variable
drawn from stable probability distribution with mean zero and variance o .

As we mentioned early, high frequency financial data, like our BPSVUB, reflect a
stylized fact of changing variance over time. An appropriate model that would account for
conditional heteroscedasticity should be able to remove possible nonlinear pattern in the data.
Various procedures are available to test an existence of ARCH or GARCH. A commonly used
test is the LM (Lagrange multiplier) test. The LM test assumes the null hypothesis Hy:
a,=a,=..=a =0 that there is no ARCH. The LM statistics has an asymptotic y*

distribution with p degrees of freedom under the null hypothesis. For calculating the LM
statistics see for example, Bollerslev (1986 Egs. (27) and (28)). The LM test performed on the
BPSVUB indicates presence of autoregressive conditional heteroscedasticity. For estimation
the parameters of an ARCH or GARCH model the maximum likelihood procedure was used.
The quantification of the model was performed by means software R2.6.0 at http://cran.r-
project.org and resulted into the following mean equation:

r =0.0000748+0.06628r  +0.09557r_, +0.0275r_, +0.0528~_, +0.09795r . +e

and variance equation ®))
h =1.958 10" + 0.1887 ¢, +0.8075h_,

where e are estimated residuals of & from Eq. (4). The volatility was estimated by means
software R2.6.0 and is displayed in Figure 1 right.

In many cases, the basic GARCH model with normal Gaussian error distribution (1)
provides a reasonably good model for analyzing financial time series and estimating
conditional volatility. However, there are some aspects of the model which can be improved
so that it can better capture the characteristics and dynamics of a particular time series. For
this purpose the Quantile-Quantile (QQ) plots are used. For example, the R system
(http://cran.r-project.org/) assist in performing residual analysis (computes the Gaussian,
studentised and generalized residuals with generalized error distribution — GED). In Figure 2
the QQ-plot reveals that the normality assumption of the residuals may not be appropriate. A
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comparison of QQ-plots in figure 3 shows that GED distribution promise better goodness of

fit.
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Figure 1 Actual and fitted values of the VUB fund: ARMA(5,0)+GARCH(1,1) (left). ARCH-GARCH model (5).
Residuals are at the bottom. Actual time series represents the solid line, the fitted vales represents the dotted line. The
estimated volatility for ARMA(5,0)+GARCH(1,1) process, model (5) (right).

Finally, for catching the leverage effect, the model ARMA(5,0)+EGARCH(1,1) was
estimated. The coefficient for leverage effect y from equation (2) is statistical significant and
equals -0.2099535, and it is negative which means that “bad news” have larger impact to
volatility. If we compare the estimated volatility in Figure 1 with the VUB fund in Figure 1,
we can see that in period of depression the “leverage effects” and the bad news cause the
asymmetric jump in the volatility.
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Figure 2 QQ-plot of Gaussian standard residuals (left), studentised (middle) and generalised(GED) (right).

As we mentioned above, the estimation of EGARCH and PGARCH models has
showed the presence of leverage effects. The assumption of normal error distribution is also
violated because the alternative error distributions provide better goodness of their fit. These
findings indicate the chance of gaining better results in forecasting with using some of these
models. Our suspicion was confirmed by computing the statistical summary measure of the
model’s forecast RMSE. As we can see in Table 2 the smallest errors have just the GARCH
with GED distribution.

Quantiles of normal distribution
Quantiles of t distribution
distribution

Table 2 Ex post forecast RMSEs for various extensions of GARCH models and granular RBF NN. See text for details.

Model AR(S)+ AR(S)+ AR(S)+ Granular RBF
Distribution GARCH(1,1) | EGARCH(1,1) | PGARCH(1,1) | NN (5-1-1)
Gaussian 0.003461 0.001066 0.001064 0.00700
t-distribution 0.002345 0.001064 0.001063 n = 0.1,
GED-distribution | 0.001056 0.001063 0.001062 K=1.25

o(t) = 0.005
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After these findings we can make predictions for next 54 trading days using the model
with the smallest RMSE, i. e. by the ARMA(5,0) + GARCH(1,1) with GED error distribution.
These predictions are calculated by means software Eviews (http://www.eviews.com) and
shoved in Figure 3.
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Figure 3 Actual (solid) and forecast (dotted) values of the VUB fund.

4. An Alternative Approach

In this section we show a new approach of function estimation for time series modeled
by means a granular RBF neural network based on Gaussian activation function modeled by
cloud concept. We propose the neural architecture according to Figure 4.

The structure of a neural network is defined by its architecture (processing units and
their interconnections, activation functions, methods of learning and so on). In Figure 5 each
circle or node represents the neuron. This neural network consists an input layer with input

vector x and an output layer with the output value 3,. The layer between the input and output
layers is normally referred to as the hidden layer and its neurons as RBF neurons. Here, the
input layer is not treated as a layer of neural processing units. One important feature of RBF
networks is the way how output signals are calculated in computational neurons. The output
signals of the hidden layer are

0, =y, (jx~w|) (5)

where x is a k-dimensional neural input vector, w; represents the hidden layer weights,

v, are radial basis (Gaussian) activation functions. Note that for an RBF network, the
hidden layer weights w; represent the centres ¢; of activation functions ¥, . To find the

weights w, or centres of activation functions we used the following adaptive (learning)

version of K-means clustering algorithm for s clusters.

The RBF network computes the output data set as

y, = G(x,,¢,V) = iv“ v, (x,.c,) = ivjom , t=1,2,...N (6)

where N is the size of data samples, s denotes the number of the hidden layer neurons. The
hidden layer neurons receive the Euclidian distances (Hx—cj H) and compute the scalar
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values o,, of the Gaussian function ¥, (X,,¢;) that form the hidden layer output vector o,

. Finally, the single linear output layer neuron computes the weighted sum of the Gaussian
functions that form the output value of ¥,.

Figure 4 RBF neural network architecture.

If the scalar output values o,, from the hidden layer will be normalised, where the

normalisation means that the sum of the outputs from the hidden layer is equal to 1, then
the RBF network will compute the “normalised” output data set y, as follows

s 0/.'1 5 Wz(x,9cj)
yt: G(Xz’c’ V) = Zv./’-l - :Zv./‘-l N 1= 1’ 27 H) N (7)
. zo,‘.x - Z:%ylz (xt’cj)

J=1

The network with one hidden layer and normalised output values o, is the fuzzy

logic model or the soft RBF network. In our case, the subjects of learning are the weights
v,, only. These weights can be adapted by the error back-propagation algorithm.

Next, to improve the abstraction ability of soft RBF neural networks with architecture
depicted in Figure 4, we replaced the standard Gaussian activation (membership) function
of RBF neurons with functions based on the normal cloud concept Li & Du (2008, p. 113).

Cloud models are described by three numerical characteristics: expectation (Ex) as
most typical sample which represents a qualitative concept, entropy (En) as the uncertainty
measurement of the qualitative concept and hyper entropy (He) which represents the
uncertain degree of entropy. En and He represent the granularity of the concept, because
both the En and He not only represent fuzziness of the concept, but also randomness and
their relations. This is very important, because in economics there are processes where the
inherent uncertainty and randomness are associated with different time. Then, in the case

of soft RBF network, the Gaussian membership function ¥, (./.) in Eq. (8) has the form
W, (x,.¢,) = exp|-(x, —E(x,)/2(En)’| = exp|-(x, —¢,)/ 2(En’)’] (8)

where En” is a normally distributed random number with mean En and standard deviation
He, E is the expectation operator.
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5. Emprical comparison

The RBF NN was trained using the variables and data sets as each ARCH-GARCH
model above. The architecture (5-1-1) of the network, reported in the last column of Table 2,
consists of three layers and seven neurons: five neurons in input layer, one in hidden and
output layer.

In the granular RBF neural network framework, the non-linear forecasting function
fix) was estimated according to the expressions (7) with RB function y,(./.) given by

equation (8). Granular RBF NN assumes that the noise level of the entropy is known. Noise
levels are indicated by hyper entropy. It is assumed that the noise level is constant over time.
We select, for practical reasons, that the noise level is a multiple, say 0.015, of entropy. The
forecasting ability of particular networks was measured by the MSE criterion of ex post
forecast periods (validation data set). The detailed computational algorithm for the forecast
MSE values and the weight update rule for the granular network is shown in (Marcek, M.,
Marcek, D., (2008)). The result of this application is shown in Table 2. A direct comparison
between statistical (ARCH-GARCH) and neural network models shows that the statistical
approach is better than the neural network competitor. The achieved ex post accuracy of RBF
NN (RMSE = 0.00700), but is still reasonable and acceptable for use in forecasting systems
that routinely predict values of variables important in decision processes. Moreover, as we
could see, the RBF NN has such attributes as computational efficiency, simplicity, and ease
adjusting to changes in the process being forecast.

6. Conclusion

This paper has presented the granular RBF neural network based on Gaussian
activation function modelled by cloud concept for solving approximation and prediction
problems of real financial and economic processes. The neural network is suggested as an
alternative to widely used statistical and econometric techniques in time series modelling and
forecasting.

The power of the granular RBF NN is tested against some nonlinear high frequency
data. A comparative analysis of two empirical studies is executed in order to evaluate its
performance. The presented neural network, or soft computing approach, is applied on real
data and time series with different models. It is able by using input-output data to find a
relevant functional structure between the input and the output.

The importance of having good intelligent forecasting tools for time series is ever more
important with increasing number of data when more effort must be devoted to development
of efficient data handling and management procedures. The proposed methodology is
believed to be helpful in future research and its applications.
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ABSTRAKT:

Vyznamnym projektem feSenym v tomto kalenddinim roce na Ekonomické fakulté VSB-
Technické univerzity Ostrava je pilotni realizace virtualizace pracovnich stanic pocitacovych
uceben fakulty zalozend na bdzi integrace technologie Microsoft Virtual Desktop
Infrastructure s technologii tenkych klienti Sun Ray, kterd vyrazné pfispéje ke kvalitativnimu
zlepSeni podpory vyukového procesu vyzadujiciho nasazeni vypocetné naro¢nych aplikaci a
ke sniZeni finan¢nich ndkladi nutnych k provozu pocitacovych uceben fteSitelské fakulty.
Vsechny provozované aplikace tak budou prostiednictvim technologie tenkych klienti plné
dostupné vSem studentim fakulty ve vyukovém procesu i mimo néj na vSech pracovnich
stanicich i mobilnich zafizenich prostfednictvim softwarového emuldtoru, piip. hardwarového
tenkého klienta Sun Ray. Technologie tenkych klienti pak bude nov€ nasazena ve vybranych
predmétech bakaldiskych a magisterskych studijnich oborGt a rovnéz v aktivitich
autorizovaného Skoliciho stfediska v rdmci celosvétového programu Novell Academic
Training Partners pro vyuku problematiky operacniho systému SUSE Linux.

ABSTRACT:

The pilot virtualization of personal computers environment located at the computer
classrooms based on the integration of the Microsoft Virtual Desktop Infrastructure
technology and Sun Ray thin client technology id one of the significant project that is solved
at the Faculty of Economics VSB-Technical University of Ostrava this calendar year. This
integration will significantly support the quality of the teaching process that requires
computationally intensive applications and the decreasing of the financial costs necessary for
the operation of all computer classrooms of the faculty. All computationally intensive
applications will be available via the software emulator, resp. hardware thin client Sun Ray,
for all the student of the faculty during the educational process and also outside of them. The
thin client technology will also newly support the chosen subjects of the bachelor and master
degree study programmes and also the activities of the authorized training centre in the frame
of the whole world Novell Academic Training Partners programme for the purposes of the
SUSE Linux operating system education.

KLICOVA SLOVA:
Sun Ray, Microsoft VDI, virtualizace, tenky klient, vypocetné narocné aplikace
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1. Uvod

Inteligentni zafizeni tenkych klientli na bazi technologie Sun Ray (viz [1]) jsou urena
pro praci s virtualizovanymi pracovnimi stanicemi, jejichZ funkcionality jsou
implementovany na stran¢ centrdlnich servert. Pii svém provozu pfitom vyuZivaji vyhod
konsolidace programovych prostiedki na centrdlnich serverech a po celou dobu své Zivotnosti
nevyzaduji prakticky Zzadnou spravu ani hardwarové inovace. Zatizeni Sun Ray jsou
bezestavovd, neuchovavaji zddnd data anejsou vybavena operacnim systémem. Z téchto
divodii jsou mnohem jednodussi, energeticky mén¢ narocnd alevnéji udrzovatelnd nez
standardni pracovni stanice, pfiemZz veSkerou spravu uZivatelli ainovace programového
vybaveni Ize opét provadét pouze centrdlné na stran¢ serveru. Zatizeni tenkych klientti Sun
Ray prindSeji vykon pracovnich stanic pfi nizkych pofizovacich nédkladech a umoZiuji
uzivatelim soucasny provoz aplikaci nad operatnimi systémy Oracle Solaris, Linux,
Microsoft Windows, IBM OS5/400 a dalSimi. Jednou z jejich nejcennéjSich funkci je tzv. Hot
Desking, kterd umoznuje uzivateli prostfednictvim inteligentni karty nebo béZného piihlaseni
pfenaset informace o aktualni relaci z jednoho zatfizeni tenkého klienta na dalsi. UZivatel tak
muze pokracovat na jiném zafizeni tenkého klienta pfesn¢ ve stavu, ve kterém pterusil svou
praci, se stejnym nastavenim, spusSténymi aplikacemi a otevienymi soubory. Funkce Hot
Desking hraje také kliCovou roli ve scénafich zotavovani, kdy Ize sité s technologii Sun Ray
konfigurovat tak, Ze ptfi vypadku nebo odstaveni jednoho centrdlniho serveru jsou vSichni
klienti automaticky pfesmérovani na server zaloZni.

Samotnd virtualizace pracovnich stanic je pak zabezpeCena programovym systémem
Oracle Secure Global Desktop (viz [2]) provozovaném na stran¢ centrdlniho serveru, pomoci
kterého je provddéna sprava aplikaci, uzivateld, ptistupovych prav, apod. Programovy systém
Oracle Secure Global Desktop umoziuje piistup ke sluzbam virtualizovanych pracovnich
stanic nejen s vyuzitim hardwarovych tenkych klientd Sun Ray, ale i z prostfedi standardnich
pracovnich stanic nebo mobilnich zafizeni pomoci specidlnich softwarovych emulédtorti nebo
webovych prohlize¢t s instalovanou podporou Java Virtual Machine (viz [3]). Technologie
tenkych klientd Sun Ray je na Ekonomické fakulté VSB-Technické univerzity Ostrava jiZ
druhym rokem tuspéSné provozovédna a vyuzivdna studenty na fad¢ pocitacovych uceben,
v prostorach fakultni knihovny a rovnéZ v ramci sluzeb centra Slunecnice, kde jsou jejimi
uZzivateli studenti se specidlnimi potfebami.

V soucCasné dob¢ jsou v prostfedi serverového clusteru podporujiciho provoz
technologie tenkych klienti Sun Ray instalovdny a zprovoznény zejména ndsledujici
vypocetn€ ndrocné programové systémy:

e SPSS (viz [4]) je univerzdlni statisticky program pro zpracovani datovych soubortl,
datovych bézi a analyzu dat. Je vhodny pro rutinni a opakovanou praci se soubory dat
v ndvaznosti na informacni systémy. Lze jej pouZit s plnou funk¢nosti pro statistické
modelovani 1 popis, OLAP i1 data mining. Program SPSS pokryvd vSechny faze
analytického procesu a nabizi prostiedky a ndstroje pro komplexni analyzu dat. Na
Ekonomické fakult€ je produkt SPSS aktivn€ nasazen do vyukového procesu od roku
1997.

e ArcView (viz [5]) je programové prosttedi pouZivané v oblasti geografickych
informacnich systémt, které poskytuje rozsahlé nastroje pro tvorbu map, ziskdvani
informaci z map, néstroje pro editaci a prostorové operace, tvorbu a spravu
geografickych dat, tabelarnich dat a metadat. Na Ekonomické fakulté je pak vyuzivano
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v oblastech vyuky spojené s problematikou geografickych informacnich systémt a
socioekonomické geografie.

e WITNESS (viz [6]) je pfedni software pro simulaci a optimalizaci vyrobnich,
obsluznych a logistickych systémi. Jadro systému WITNESS dopliuji moduly pro
optimalizaci procesti, ndvrth a vyhodnoceni experimentli, prezentaci vysledki
simulace, zobrazeni v prostfedi virtudlni reality, vyménu informaci mezi nastroji
WITNESS a Microsoft VISIO, propojeni s CAD/CAM systémy, dokumentaci modelil a
ziskdvani znalosti z rozsdhlych souborii dat. Na Ekonomické fakulté je tento
programovy ndstroj vyuZivan zejména pii vyuce modelovani systému redlného Casu a
vybranych partiich logistiky.

Na Ekonomické fakult¢ byl v lofiském kalenddfnim roce rovnéZ zahdjen provoz
autorizovaného Skoliciho stifediska v ramci celosvétového programu Novell Academic
Training Partners (NATP), které je koncipovdano jako multiplatformni ucebna s
nejmoderngjsi technikou zaméfend na zajisténi vyuky specializovanych predméti. Projekt byl
financovdn s vyraznou podporou prostfedk ziskanych prostiednictvim Fondu rozvoje
vysokych skol s cilem zdsadniho zkvalitnéni vyukového procesu pro posluchace vybranych
studijnich oborti a piimé podpory jejich uplatnitelnosti na trhu prace. Skolici stiedisko ma
nekomercni charakter, celouniverzitni plusobnost a jeho primdrnim udkolem je vychova
Spickovych certifikovanych odbornikli v oblasti technologii opera¢niho systému SUSE Linux
a Adresarovych sluzeb Novell eDirectory, certifikace pedagogickych pracovnikl stiediska a
vedeni vyukového procesu ve vybranych predmétech bakalafskych a magisterskych studijnich
programi v duchu autorizovanych Skolicich materidlti firmy Novell pro oblasti certifikaci
Certified Linux Administrator (CLA) a Novell Certified Administrator (NCA).

2. Technologie Sun Ray a Microsoft VDI a jejich integrace pro virtualizaci
pracovnich stanic

Provoz technologie tenkych klientti Sun Ray v oblasti vyukového procesu vyzadujicim
provoz vypocetné narocnych aplikaci a aktivit autorizovaného Skoliciho stfediska v ramci
programu NATP iniciovaly ze strany pedagogickych pracovnikd i studentli ndsledujici
pozadavky:

e Zvysit celkovy vypocetni vykon aplikacnich serverti centrdlniho serverového clusteru
zabezpecujictho provoz technologie tenkych klientd Sun Ray. V soucasné dobé
vyuzivd kontinudln¢ sluzeb centrdlniho serverového clusteru celkem 160 ks
hardwarovych tenkych klientd fady Sun Ray instalovanych na pocitacovych ucebnich
fakulty a v dalSich lokalitdch. V bézZném provozu je pak déle aktivnich dalSich cca.
100 softwarovych tenkych klientl, které ke sluzbam serverového clusteru pfistupuji
z vnitini fakultni sit¢ nebo prostfednictvim sit¢ Internet. Pfi tomto poctu soucasné
pracujicich uZivateli zacind byt vykon zejména aplikacnich serveri centrdlniho
serverového clusteru nedostatecny.

e Zvysit stabilitu a zabezpelit veSkeré funkcionality programovych systémui
provozovanych v prostiedi technologii tenkych klientti Sun Ray. Praktické pouzivani
fady aplikaci v prostiedi technologii tenkych klienth Sun Ray ve vyukovém procesu
odhalilo celou tadu probléml zejména v oblasti jejich stability a nedostupnosti
nckterych funkcionalit, které jsou primarné zpusobeny jejich provozem v prostiedi
operacniho systému MS Windows Server 2008 instalovaném na jednotlivych farmach
aplikacnich servert. Implementace fady aplikaci piedpokladé jejich béh v prostiedi
operac¢nich systémul instalovanych na pracovnich stanicich a interakci s jedinym
uzivatelem, coZ samoziejmé zpuisobuje problémy s jejich nasazenim ve vyukovém
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procesu s podporou technologie tenkych klient. ReSenim tohoto problému je pak
pilotni realizace integrace technologie Microsoft Virtual Desktop Infrastructure s
technologii tenkych klienti Sun Ray.

e ZabezpecCit provoz programového systému Mathematica ve vyukovém procesu
vybranych matematicky orientovanych pifedméti vSech studijnich obort feSitelské
fakulty. V soucasné dob¢ neni vyuka matematicky a kvantitativné orientovanych
pfedméti podporovdna Zadnym programovym produktem s vyjimkou pfedmétd pro
vyuku matematické statistiky, kde je vyuzivan program SPSS. V souvislosti se
zakoupenim celouniverzitni multilicence programu Matlab byly jiz pred Iléty
provadény pokusy o jeho integraci do vyuky matematicky orientovanych pfedmétii na
tesitelské fakulté, ale s nedspéchem. Tento program se pro vyuku budoucich ekonomui
ukdzal jako nevhodny. Nutnost naucit se jazyk programu vyuku spiSe zhorsila a také
pfiprava vyukovych materidld v Matlabu se ukéazala pro mnohé pedagogy jako
komplikovand. Proto pedagogové tento programovy systém vétSinové odmitli pro
vyukové ucely nasazovat. Vzhledem k vysokému poctu studentd, ktefi budou
programovy systém Mathematica vyuzivat ve vyukovém procesu i mimo né¢j, se jeho
provoz v prostfedi nasazeni vypocetné¢ vykonného serverového clusteru podporujici
technologii tenkych klientit Sun Ray jevi jako naprosta nutnost.

e Zabezpecit provoz prosttedi virtualizovanych pracovnich stanic ve vyukovém procesu
1 mimo néj pod operacnim systémem SUSE Linux. Jednou ze zdkladnich funkci
autorizovaného Skoliciho stiediska v rdmci programu NATP je vedeni kurzl a piiprava
studentti pro ziskdni certifikaci Certified Linux Administrator v oblasti spravy
operacniho systému SUSE Linux, ktery neni v soucasné dobé v prostiedi tenkych
klientd Sun Ray podporovan piislusnymi licencemi programového systému Oracle
Secure Global Desktop. Nasazeni integrace technologie Microsoft Virtual Desktop
Infrastructure a technologie tenkych klienti Sun Ray vsSak tuto funkcionalitu
zabezpeci.

Technologie Microsoft Virtual Desktop Infrastructure (VDI - viz [7], [9]) poskytuje
obdobn¢ jako technologie tenkych klienti Sun Ray moznost centralizace virtualizovanych
pracovnich stanic, jejichZ funkcionality jsou dostupné na strané centrdlnich servert. Na rozdil
od technologie Sun Ray, jejiz filozofie virtualizovanych pracovnich stanic je zaloZena na
moznosti spousténi jednotlivych aplikaci instalovanych v prostfedi serverového clusteru
s operanimi systémy MS Windows Server 2008, Linux, Oracle Solaris, IBM OS/400 a
dal§imi, umoZnuje technologie Microsoft VDI rovnéZz uloZeni celych obrazi klientskych
opera¢nich systémua fady MS Windows a Linux spolu s instalovanymi aplikacemi a daty.
Uzivatel virtudlni pracovni stanice pak nespousti v jejim prostfedi pouze jednotlivé aplikace
instalované v prostiedi serverového operacniho systému, ale ma k dispozici svou vlastni
instanci pfislusného klientského opera¢niho systému s instalovanymi aplikacemi, daty,
pridélenymi uzivatelskymi pravy, atd. Jednotlivé spousténé aplikace tak bézi ve
virtudlnim prostfedi klientského (a nikoliv serverového) opera¢niho systému a jejich provoz
je samoziejme¢ mnohem stabilngjsi.

Pilotni integraci technologie Microsoft VDI s technologii tenkych klientli Sun Ray je
tedy mozno ziskat feSeni virtualizovanych pracovnich stanic s ndsledujicimi stézejnimi
vlastnostmi:

e Reseni umoZiuje instalaci obrazti pracovnich stanic s klientskymi operaénimi systémy
fady MS Windows a Linux s predinstalovanymi aplikacemi, daty, uzivatelskymi pravy
apod. (vlastnost Microsoft VDI). Tim bude dosazeno mnohem stabilngjStho b&hu
aplikaci v prostfedi virtualizovanych pracovnich stanic, jejichZ provoz v prostiedi
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serverového operacniho systému pfindsi nestability a omezeni funkcionalit. V prabchu
feSeni projektu bude rovnéZ realizovana instalace virtudlnich obrazli pracovnich stanic
s operac¢nim systémem SUSE Linux a jejich provoz v prostiedi integrovaného feSeni
pro podporu vyukového procesu autorizovaného Skoliciho strediska NATP.

e Reseni umoZiuje rovnéZ provoz samostatnych aplikaci pod opera¢énimi systémy MS
Windows Server, Linux, Oracle Solaris, IBM OS5/400 a dal$Simi (vlastnost technologie
Sun Ray).

e Reseni umoZiuje provoz virtualizovanych pracovnich stanic v prostiedi hardwarovych
tenkych klientd Sun Ray (vlastnost integrace technologii Microsoft VDI a Sun Ray).

e ReSeni umoZiiuje vysokou dostupnost virtualizovanych pracovnich stanic z libovolné
pracovni stanice nebo mobilniho zafizeni, na kterém je moZno provozovat webovy
prohlize¢ s instalovanym prostiedim Java Virtual Machine bez nutnosti instalace
specidlnich softwarovych emuldtorii (vlastnost technologie Sun Ray). Samotné feSeni
Microsoft VDI umozinuje piistup k virtualizovanym pracovnim stanicim pouze
v prostiedi pracovnich stanic s operaénim systémem fady MS Windows.

e Refeni umoziiuje oddélit sitovy provoz pro piistup ke sluzbam virtualizovanych
pracovnich stanic z hardwarovych tenkych klientii Sun Ray od piistupu softwarovych
tenkych klienti (webové prohliZzece, softwarové emuldtory) a tim zajistit Uroven
kvality sluzeb hardwarovych tenkych klienti Sun Ray instalovanych na pocitacovych
ucebnéch v ¢ase vyukového procesu (vlastnost technologie Sun Ray).

e Reseni rovnéZz umoziiuje virtualizaci serverovych operaénich systému fady Microsoft
Windows Server 2008 a rozloZeni vykonu na jednotlivé servery clusteru s podporou
technologie Microsoft HyperV (vlastnost technologie Microsoft VDI - viz [8]).

3. Hardwarové a softwarové feSeni integrace technologii Microsoft VDI a
Sun Ray na Ekonomické fakulté VSB-TU Ostrava

Prakticka realizace hardwarového feSeni integrace technologie tenkych klientti Sun Ray
s technologii Microsoft VDI na Ekonomické fakult¢ je zobrazena na obr. 1. Samotna
technologie Microsoft VDI rozSituje moznosti v soucasné dob¢ pouzivané technologie
Microsoft Remote Desktop a to jak vrezimu klasické vzdalené plochy, tak v rezimu
bezeSvych vzdélenych aplikaci na bazi technologie Microsoft RemoteApp, coz je zndzornéno
na obr. 2, ktery detailné zobrazuje konfiguraci serverového clusteru pro podporu nasazeni
technologie Microsoft VDI.
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Konfigurace serveroveho clustery pro podporu integrace technologii
Microsoft VDI a Sun Ray
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Obrazek 1 Hardwarova realizace integrace technologii Sun Ray a Microsoft VDI
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a Microsoft VDI Cluster ™
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Obrazek 2 Hardwarova realizace serverového clusteru pro podporu Microsoft VDI
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Uzivatelé maji moznost piistupu k virtudlnim strojim s klientskym operacnim
systtmem (Microsoft Windows 7 Enterprise) a mnainstalovanymi aplikacemi z prostiedi
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fakultni pocitacové sité (interni zafizeni) i z prostiedi svych zafizeni pouZivanych mimo tuto
fakultni sit’ (externi zafizeni). UZivatel potiebuje k zahdjeni komunikace splnit pouze
podminku piitomnosti aplikace Pripojeni ke vzddlené plose na svém zafizeni (operacni

systémy tady Microsoft Windows).

Vybrani vhodného virtudlniho stroje pro uZivatele a jeho spusténi probihd dvéma zplisoby:

e prostfednictvim webového prohliZzece, kde se uZzivatel pfihldsi k webové aplikaci
Webovy pristupu ke vzddlené ploSe a jejim prostiednictvim si vybere virtudlni stroj

s pro n¢j vhodnym nastavenim (viz obr. 3),
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Obrazek 3 Vybér virtualniho stroje prostirednictvim webového prohliZece

e prostfednictvim nabidky Start (viz obr. 4).
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Po spusténi virtudlniho stroje pracuje uzivatel ve zndmém prostiedi klientského
opera¢niho systému stejnym zplUsobem, s jakym je zvykly pfi prdci s klasickou pracovni
stanici. V ramci piihlaSovaciho procesu je mimo jiné rovnéz provadéno mapovani diskl
(pevné disky, sitové disky, USB flash disky) a tiskdren zafizeni, ze kterych se uZivatel
piipojuje. UZivatel ma tedy k dispozici prostiedky svého zafizeni a navic vyuziva vypocetnich
moznosti vykonové bohaté vybavenych servert.

V ramci realizace softwarového fesSeni integrace technologii Microsoft VD a Sun Ray byly
vyuzity ndsledujici programové komponenty technologie Microsoft VDI:

® Brdna vzddlené plochy a Webovy pristup ke vzddlené plose umoZziuje uZivatelim
ziskat piistup k virtudlnim strojiim z prostiedi webového prohliZece a nabidky start a
to jak z interni tak z externi sit€¢ umisténé za firewallem,

o Zprostiedkovatel piipojeni ke vzddlené plose podporuje vyrovnavani zatiZeni relaci a
opétovné piipojeni k relaci v serverové farmé,

® Hostitel relaci vzddlené plochy v reZimu presmérovdni slouzi jako prostiednik
k ziskdni vzdalené plochy virtualniho stroje a jeho preddni uzivatelskému zafizent,

® Hostitel virtualizaci vzddlené plochy v integraci s technologii Hyper-V hostuje
virtudlni stroje a poskytuje je uzivateliim jako virtudlni plochy. Kazdému uzivateli je
mozné pfifadit osobni virtudlni stroj nebo mizZeme uZivatelim poskytnout sdileny
piistup do fondu virtudlnich strojt.

4. Zavér

Integrace technologie tenkych klientl Sun Ray s technologii virtualizovanych pracovnich stanic
Microsoft VDI je na Ekonomické fakulté realizovdna v tomto kalenddinim roce v rdmci feSeni projektu
Fondu rozvoje vysokych Skol “Nasazeni vypocletné ndrocnych aplikaci ve vyukovém procesu
s vyuZitim virtualizace pracovnich stanic pocitacovych uceben na bdzi integrace technologii Microsoft
VDI a Sun Ray“ (FRVS 321/2012), ktery piitom pifmo navazuje na vysledky fesent loiiského projektu
“Autorizované skolici stredisko v ramci celosvétového programu Novell Academic Training
Partners“ (FRVS 1926/2012). Jeho st&Zejnim vystupem pak bude dostupnost vybranych vypocetnd
naroénych programovych systémt (Mathematica, SPSS, ArcView, WITNESS a dalsich) a
virtualizovanych pracovnich stanic s operaénim systémem SUSE Linux vyuZzivanych pfi vyukovych
aktivitich autorizovaného Skolictho stfediska v rdmci celosvétového programu Novell Academic
Training Partners prostfednictvim hardwarovych a softwarovych tenkych klientd Sun Ray ve
vyukovém procesu i mimo néj.
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ABSTRAKT:

Prispevok pojedndva o novej forme predaja Specializovanych softvérovych sluzieb a sluzieb
IT pomocou modelu Cloud Computing. Pomocou tohto modelu sa dajui preddvat’ sluzby
nielen beznych znamych softvérovych aplikécii, ako napr. Office, ale aj sluzby velkych
komplexnych ERP systémov. Odberatelia tychto sluZieb moZzu byt jednak velké nadnarodné
koncerny, ale aj malé a stredné podniky. Pre tento typ podnikov ma nakup softvérovych
sluzieb vyznam v tom, Ze moZu pouZivat’ aj vybrané funkcionality velkych softvérovych
systémov, ktoré by si z ekonomickych dévodov u seba nemohli inStalovat’. Pouzivanim
Specidlnych funkcii tychto ERP systémov (napr. EDI) ziskavaji podnikatel'ské vyhody, ktoré
by ind¢ nemali.

ABSTRACT:

The paper deals with a new form of sale related to specialized IT and software services with
the use of Cloud Computing model. This model enables providing sales of services concerned
to not only common and very well known software application, Microsoft Office software
package as for instance, however that model may be applied, when providing sales of huge
and complex ERP systems as well. A set of large multi-national concerns and small or middle
firms and companies may be customers in that business, while the above-mentioned huge,
middle or small firms and companies are allowed to buy selected functionalise of components
and modules, which create an integral part of the large software systems, which could not be
installed within those firm or companies in any case. On the other hand, the firms and
companies using the specialized ERP system functions (EDI as for instance) have a lot of
business and competitive advantages, which they could not have in any other case.

KEUCOVE SLOVA:
Cloud Computing, ERP systém, funkcionalita, EDI formét, poskytovatel’, CAPEX, OPEX,
TCO, CFO

KEYWORDS:

Cloud Computing, ERP system, functionality, EDI format, provider, CAPEX, OPEX, TCO,
and CFO
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1. Introduction

The paper’s introduction will contain an explanation of terms and principles and being
applied in the paper’s content alone. The main reason is closely related to a set of new terms
and expressions found in different information resources (Internet information resources
especially) and often created based on marketing point of view, however their semantic
content is the same in principle, like in the case of existing, and old or not modern term.
When saying ““ in principle the same meaning”, we mean that, the mentioned semantic content
may contain very gentle or soft differences closely related to new information and managerial
technologies.

The readers of that paper are kindly required to thing more about a newly found term
and respect a set of previous semantic relations concerned to that term. This approach plays a
role of great importance for readers — experts with long-term experiences within practical
utilization of information technology systems. On the other hand, the young students do not
know anything about semantic content of previous term or principle and they accept a new
semantic meaning of the term automatically. However, it does not mean, that the senior
experts should operate with meaning of old terms and principles. I thing, it would not be
correct not only because of their not being IN, however because of the branch of
specialization point of view as well.

The presented paper deals with problems if a large ERP System outsourcing is or is not
suitable from the service provider and customer point of view. In that paper, we are
interesting in customers represented by small and middle firms and companies (hereinafter
known as SME companies).

We make an assumption, that the provider is an owner a operates wit a Data Centre (DC),
where the following components are being installed:
¢ Communication infrastructure
e Hardware and software platform
¢ Huge and complex ERP System

On the other hand, the provider employs the following experts in the following roles:
¢ Engineer responsible for communications — computer network expert

Hardware — server — expert

Operation system and basic software administrator

Database system and basic software administrator

Application software administrator (the application software is

concerned to an appropriate ERP System type)

e ERP System programmer (he/she should be able to work with an
appropriate ERP System programming language

® Analyst specialized in appropriate ERP functionalities, e.g. accounting,
logistics, financial affairs, etc.

e System architect — he/she prepares solutions related to activation of
functionalities for the actual customer

¢ Internal auditor — he/she should be expert concerned to safety and
keeping the valid norms and standards

¢ Further specialized roles (marketing, as for instance)

If the Data Centre should be operated in non-stop mode (7 day and 24 hours a day, incl.
holidays), there shall be a sufficient number of workers providing the above-mentioned roles,
two persons for standard roles and three persons and more for selected and specialized roles.
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It should be noted, the people filling duties related to the above-mentioned roles, shall be
high-qualified experts and the costs for their salaries, education and training, studying
materials, conferences and seminars are reach very high values.

Provider offers the ERP system services for sale.

Customer (purchaser) shall buy selected services of the ERP System and he will pay to the
provider for those services. Any small, middle or large firm or company is considered to be
the customer. On the other hand, the customers may be active in different branches of
business or national economy (production, providing services, public sector, etc.)
A set of appropriate commercial relations between provider and customer is being regulated
with respect SLA treaty.

New marketing ICT outsourcing services are denoted as Cloud computing (CC), while
a set of different models are applied for these purposes. In those models, there are observed
gentle or principle content differences. The services are not coming from heaven or dark
clouds, however the concrete provider, his Data Centre and his team of experts are providing
and executing them. The terms “‘software system” and “information system” are often being
replaced and this is not correct.

A set of adequate application programs and modules offered by software houses is
denoted as the software system. In general, it is a product offered by software houses, while
SAP Business Suite may represent such software system as well. An appropriate information
system may be created, when implementing adequate software system within actual firm or
company and it may have its own name and logo too.

2. Functionality (complexity) of ERP Systems versus Requirements of
small and middle Firms or Companies and Organizations

A set of standard and specialized functions implemented in the firm or company,
where an appropriate system is being implemented is called software system functionality.
Any firm or company has a set of specific functionality requirements. When considering the
software system, the requirements may be classified as standard' and specific ones.

Large or huge ERP System disposes of a wide range functionality, which covers
requirements postulated by multi-national corporations as well. The ERP systems are
considered to be the complex systems, while functionality offered by the system is also
considered to be the standard one. On the other hand, in spite of large-scale offer, they are not
able to cover all requirements occurring in practice. This area of ERP systems is denoted as a
set of specific requirements postulated by the firm, company or institution, while such system
may be extended about the required functionality and the functionality may be designed and
implemented very quickly. However, this ERP System feature is denoted as “OPEN”. It
means, the system is being opened and a set of functionalities may be added there. Let us
have a look at huge and complex ERP systems in more details as for their operation
efficiency.

3. The complex ERP System

Are the ERP Systems designed and implemented for huge multi-national corporations
or they may be implemented and operated with an appropriate efficiency within small and
middle firms, companies and institutions as well? It is not easy to find the right and

1 The standard requirements may be covered or satisfied via standard functionality, while the specific
requirements have to be programmed especially.
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exhausting answer to that question. In a lot of cases, there is observed a long-term co-
operation between small or middle firm or company and a huge multi-national corporation®.
However, the communication requirements related to multi-national corporations are serious
and small economic subjects are not able to manage them’. As a result of that, the small or
middle firm or company shall utilize functionality, which create an integral part of a huge
ERP System.

However, a purchase of licences for such system and their installation within small
firm or company requires a lot of investments and its operation requires a lot of money as
well. On the other hand, it is not possible to assure a sustainable system operation from
economic point of view too. At present, we have several ways, how a small firm or company
may utilize only selected services provided by a huge ERP System, while it pays only for
actively utilized functionalities as well. This model may be operated and utilized thanks to
providers of specialized services. In a lot of cases, huge multi-national corporations are
offering those services, however there are several Slovak firms and companies offering this
type of services.

3.1 The service provider’s view

It is very suitable for provider of the above-mentioned services, when a number of
ERP systems operated within his firm or company is minimal (one is the best) and he is able
to satisfy all requirements for his customers with the use of ERP System minimal number. The
higher number of customers has the provider, the more efficient is the provider’s system
operation and the provided services may have a higher quality and may be cheaper.

As a result of that, the providers install huge ERP Systems within their data
centres, while they dispose of a large number of functionalities and they are opened for
implementation of further specific customer’s requirements. First of all, the multi-national
corporations are the customers of such providers. At present, the sales of huge ERP System
services for small and middle firms and companies are observed. A segmentation of customers
is being done not only with respect to the customer’s size, however with respect to branch in
which the small and middle firms and companies make their business, as well.

3.2 The view of service purchaser and the information system user

As mentioned above, small and middle firms and companies may be customers for
ERP service provider as well. On the other hand, they might be also categorized with respect
to their business branch. Each of business branches is specific and requires from ERP system
other standard functionalities and potential specific solutions too.

The above-mentioned model related to purchase of software services is more suitable
for small and middle firms and companies, from economic point of view, when comparing it
with ERP System operation within their data centre. There are not necessary to invest own
money (capital costs) in order to assure a set of IT and IS systems. The small or middle firm
or company is not required in order to have its own IT and IS systems and it is not required to
be interested in costs needed for purchase of servers and adequate software systems (TCO) as
a result of that. It’s true, there are further costs of operation (OPEX) however it is a regular

2 A delivery of services or production components might be an example of such co-operation.

3 The EDI Communication might be an example of such requirement
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item, the value of which is agreed within SLA treaty. As a result of that, the financial
planning may be simpler and more transparent.

A flexibility of requirements related to purchase of ERP system functionalities
postulated by the small or middle firm or company is considered to be further advantage of
the above-mentioned model. It may be a real matter, when looking for new customers within
small or middle firm or company who have different communication requirements®. In that
case, the small or middle firm or company may buy further functionality only and need not
look for any subsequent solution, an exchange of the complex system, as for instance.

4. Conclusion

A purchase cluster COOP Jednota as an example of co-operation among
small and middle firms or companies

A network of small shops within association of Jednota may be considered to be a good
example of co-operation among small and middle firms and companies. They are localized
not only in cities or towns, however they may be found in small villages as well. These shops
are being associated in one node denoted as “the purchase cluster”. This cluster is able to
operate with economic software enabling to prepare one big order based on a set of small
orders issued by small shops and to sent it to selected supplier via EDI format. As a result of
that, the distribution of goods is being done directly to the above-mentioned small shops. On
the other hand, the invoice issued by the supplier comes into the economic system in EDI
format as well, it is being paid at once from one centre and after that divided into small
accounts and sent to appropriate small shops, which are considered to be individual legal
subjects.

The small shops categorized as small and middle firm or companies applied the
specialized functionality of huge central ERP system denoted as EDI format. As a result of
that, they may be associated to purchase cluster. There are many unique and special
advantages. They have better prices and fewer problems with economic system. They need
not have IT experts as full time employees and they may pay their attention to the commerce,
which is considered to be their mission statement.

The paper was supported by KEGA project No. 014UMB-4/2012.

REFERENCES

MARTISKO, B.- STASAK, J. The Economic SAP System Functionality Enhancement
applied within Universities in the Slovak republic. In ECON 11. Technical University of
Ostrava, Faculty of Economics, p. 36-43, ISSN 1803-3865

SODOMKA, P. Informac¢ni systémy v podnikové praxi (Information System in Business
Practice) Brno: Computer Press, 2006. ISBN 80-251-1200-4

REPA,V. Procesné fizend organizace. Praha: Grada, 2012. ISBN 978-80-247-4128-4
DOHNAL, J.- PRIKLENK, O. CIO a podpora byznysu. Praha: Grada, 2011. ISBN 978-80-
247-4050-8

LACKO, L. Osobni cloud pro domdci podnikdni a malé firmy. Brno: Computer Press, 2012.
ISBN 978-80-251-3744-4

BRUCKNER, T.-VORISEK, J., et al. Tvorba informacnich system. Praha: Grada 2012. ISBN
978-80-247-4153-6

4 The EDI format per orders and invoices may be a good example.

80



ZAJISTENI PROVOZUSCHOPNOSTI ICT POMOCI ITSCM
ASSURANE OF ICT OPERABILITY BY HELP OF ITSCM

Jan Ministr
VSB-Technicka univerzita Ostrava, Ekonomicka fakulta, Katedra aplikované informatiky,
jan.ministr@vsb.cz

ABSTRAKT

Vyznam zajiSténi stability provozovanych ICT sluzeb ve firméch stile roste. ITSCM jako
soucast metodického ramce ITIL piedstavuje moderni piistup feSeni této problematiky.
Prispévek se zabyvd analyzou faktord stability ICT sluzeb, které jsou definovany na zakladé¢
jejich dopadt v ptipadé¢ kritickych situaci.

ABSTRACT

The importance of ensuring the stability of ICT services operability in companies growing.
ITSCM as part of a methodological framework ITIL represents a modern approach solving
this issue. The paper analyzes the factors of stability ICT services, which are defined on the
basis of their impact in the event of critical situations using the ITSCM.

KLICOVA SLOVA
ITSCM - IT Service Continuity Management, ITIL — IT Infrastructure Library, stabilita

KEYWORDS
ITSCM - IT Service Continuity Management, ITIL — IT Infrastructure Library, Stability

1. Uvod

Rostouci zavislost firem na stabilitu provozu ICT sluzeb klade diiraz na kvalitu jejich
doddvek na zdklad¢ pozadavkl zdkaznikll a uZivatell. IT Service Continuity Management
(ITSCM) je samostatny procesem metodologického ramce ITIL, konkrétné casti Service
Delivery, ktery je zaméfen na stabilitu provozuschopnosti téchto sluzeb. Cilem ITSCM
je zaruka obnovy provozu technickych a programovych prostiedkti v terminech, které
je definovany podnikovych procesy jako kritické faktory tspéchu, jimiz v prvé fad¢ jsou [3]:

e poskytovani informaci a technické podpory v§em zaméstnancim organizace,
aktualizace planti obnovy provozu v zdvislosti na zméndch ve firmée a jejim okoli,
pravidelné testovani planti obnovy provozu,
efektivni proces konfiguraéniho managementu,
pouziti ic¢innych ndstroju.

Vyhody firmy z vlastnosti zvySené provozuschopnosti 1ze identifikovat v nésledujicich

oblastech [3].

® obnova fizeni ve firmé,
vytvofeni konkurencni vyhody,
dodrzovéni pravnich pozadavki,
pochopeni podnikovych potieb,
pozitivni prezentace pred zdkazniky,
zvyseni divéryhodnosti spolecnosti,
sniZeni ndkladl na pojisténi.
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Firma formuluje infrastrukturu IT, kterd je pak vyuzita pfi realizaci planu obnovy
provozu v piipadé vyskytu kritickych situaci tak, aby tyto ¢innosti byly optimalizovany.

2. Zavadéni ITSCM

Implementace ITSCN je vramci ITIL popsdna velmi obecné. Danou implementaci
ITSCM je nutné piizplisobit konkrétnim pozadavkiim firmy, uplatnit tzv. princip "adopt and
adapt®. Pozadavky uZivatelll a zdkaznikli na provozuschopnost ITC sluzeb tvoii zdklad rozvoj
informacnich zdrojii v oblasti analyzy kritickych situaci pro stanoveni doby obnovy sluzby.
Samotnd obnova sluzby pak vyZaduje zvySené financni ndklady, coz je neefektivni v ptipadé
mén¢ dulezitych sluzeb. Vytvoreni ITSCN informacni databaze 1ze rozdélit do n¢kolika fazi:

® Pripravnd fdze - zpracovani organizacniho a pracovniho rdmce realizace projektu.

o Studium pisemnych materidlit — studium informaci o provozu ICT sluZeb.

e Zpracovdni poZadavkii na provoz ICT sluZeb - shromazd’'ovani informaci na obvykle
na zdkladé rozhovoru se zaméstnanci a odpovédnymi manazery.

e QOvereni dat - konecné udaje jsou zaslany odpovédnym osobdm k jejich validaci.

e Vyhodnoceni dat — vloZzeni validovanych dat do databédze, kterd obsahuje informace
0 ICT sluzbach, jejich vlastnostech, kvalit¢ a dostupnosti, poZzadavky na zafizeni
spojend s ICT sluzbami.

e Typologie ICT sluzby a dalsi postup - vysledky analyzy jsou vyuZity k popisu ICT
sluzby na zdkladé definovanych nebo monitorovanych funkci.

Pfi analyze ICT sluZeb je nutné definovat vlastnosti a pozadavky, které budou
hodnoceny uzivateli a zdkazniky. Obvykle jsou vytvoreny dvé skupiny:

® Pozadavky na ICT sluzby:
* realizace sluzby uvnitt firmy,
* doba obnovy sluzby (minimélni a v plném rozsahu),
* zafizeni, které sluZba vyuziv4,
e typ informacniho vstupu a jeho format,
* typ informacni vystupu a jeho format.

¢ Vliv nedostupnosti ITC sluzby na:
* Dbusiness procesy,
* reputaci z hlediska externiho zdkaznika,
» reputaci z hlediska internitho zdkaznika,
» finance.

Ziskané udaje o ICT sluzbach lze formalizovat pro jednotlivé sluzby pomoci
tzv. "Service Card", které mohou byt uloZeny v pocitacové databéazi. Tento zplisob zpracovani
ziskanych informaci umoznuje rychlou orientaci v zédkladnich informacich o jednotlivych
sluzbach. Servisni karty jsou obvykle zpracovany pro kazdou firemni jednotku zvIast.
Vsechny karty by mély byt soucasti ICT katalogti sluzeb dle ITIL.

3. Ovéreni a prezentace ziskanych dat

Dopady kritickych situaci na ICT sluzby maji klicovy dopad na provoz firemnich
procest. Na zdklad¢ ziskanych informaci 1ze predvidat pribéh kiivky kritickych ICT sluzeb
[1]. Obrazek €. 1 zobrazuje graf, ktery popisuje pro kazdou sluzbu ICT vztah mezi pozadavky
na maximdlni moZnou délku nedostupnosti sluzby a drovni vyznamu dopadu jejich
nedostupnosti. Urovet vyznamu dopadu nedostupnosti ICT sluzeb lze odvodit z vaZzeného
priméru ziskanych hodnot na zdkladé provozu firemnich procesii, lze také mozné pouZit
aritmeticky pramér hodnot vyznamu jednotlivych sluzeb ICT.
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Obr. 1: Kritické urovné ICT sluzeb Zdroj [2]

V grafu na obrdzku €. 1 1ze identifikovat tii zony:

4. Zavér

Zonu sprdavné vyhodnocenych sluZeb - tato zona je prezentovana bilou plochou
a sluzbdm, které jsou umistény v této oblasti, odpovidd pravidlo,
Ze s rostoucim vyznamem ICT sluZby, je doba obnoveni sluzby kratsi.

Zonu prijatelné hodnocenych sluZeb - tato zéna je prezentovana svétle Sedou
oblasti a sluzby, které vni umisténé piiblizné odpovidaji pravidlu,
Ze s rostoucim vyznamem ICT sluzby je doba jejtho obnoveni krat$i. Rozsah
této zOny zavisi na nastaveni tolerance.

Zonu sluZeb pro prehodnoceni - z6na ma tmavé Sedou barvu a zahrnuje v sobé
sluzby, které neodpovidaji vySe popsanému pravidlu (je nutné piehodnotit
vyznam téchto sluZeb a Cast jejich obnovy.

Timto zpusobem lze vytvofit konkrétni kritické skupiny, kdy kazda ICT sluzba muze
byt pfifazena k urcité skupin€. Dané skupiny obsahuji ICT sluzby, které maji podobné nebo
stejné pozadavky na vyuziti ¢asu a také jejich vyznam pro provoz podnikovych procest
je podobny. Utvar zajistujici ICT sluzby na zdkladé identifikovanych a popsanych skupin
muze vytvaret strategie pro kvaltu ICT.
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UPLATN]}ZNi KONCEPTU BUSINESS INTELLIGENCE 3.0
V RIZENI MALYCH A STREDNICH FIREM

THE APPLICATION OF BUSINESS INTELLIGENCE 3.0
CONCEPT IN THE MANAGEMENT OF SMALL AND
MEDIUM ENTERPRISES

Radek Némec
Faculty of Economics, Technical University of Ostrava; radek.nemec@vsb.cz

ABSTRAKT:

Oblast Business Intelligence je jednou z dynamicky se rozvijejicich oblasti aplikace
informacnich technologii, kterd m4 za cil dopomoci k ziskdni konkuren¢ni vyhody pomoci
specializovanych softwarovych néstrojii a funkcionalit. Rozvoji v této oblasti je ptfikladan
mezi experty velky vyznam a nelze se divit, Ze je také vyvijen znacny tlak na rozvoj
funkcionalit smérem k vysSi intuitivnosti, relevanci vystupti a vyuziti funkci podobnych
rozhrani oblibenych socilnich siti. Clinek se zabyva diskuzi potencidlu BI ndstrojti nové
generace, oznacovanych jako BI 3.0, pro fizeni malych a stfednich podnikt, které maji pro
ekonomiku Ceské republiky, potazmo Evropské unie velky vyznam. Clinek zahrnuje také
pohled na charakteristiky nastrojti BI 3.0 jako je proaktivita a vysSi propojeni na externi
subjekty s ohledem na jejich vyznam pro fizeni malych a stfednich firem a jejich mozZné
vyuziti prostiednictvim modelu SaaS.

ABSTRACT:

The Business Intelligence field is one of dynamically evolving fields of information
technology application. Its goal is to help gain competitive advantage using specialized
software tools and functionalities. There is large amount of emphasis placed on the
development in this field among experts and not surprisingly there is also significant pressure
exerted on the development of functionalities leading towards higher intuitiveness, relevance
of information outputs and use of functions that stem of popular social network’s interfaces.
The paper deals with the discussion of potential of next generation BI tools, recognized as BI
3.0 for the management of small and medium enterprises (SMEs), which are very important
for economics of the Czech Republic, as well as economics of the EU. The paper incorporates
also a view on BI 3.0 tools’ characteristics like proactivity and higher integration with
external subjects with respect to their importance to the SME’s management and their
possible use by leveraging the SaaS model.

KLICOVA SLOVA:
Business Intelligence, koncept BI 3.0, MSP, konkuren¢ni vyhoda, SaaS
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Business Intelligence, BI 3.0 concept, SME, competitive advantage, SaaS
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1. Introduction

The business world is changing. Firms are in an everyday danger of being overwhelmed
by their competition the next day they falter behind the effort of being at the top of their
business field. Beside new and unorthodox business practices they also need more
sophisticated information technologies to achieve competitive advantage. Industry leading
research and expert groups (Gartner, Forrester, TDWI) see a great potential in an iterative
shift of paradigm in the Business Intelligence (BI) field that is going up in recent few years.

Although many problems concerning wider adoption of BI were identified (e.g.
flexibility of BI tools, proper alignment of BI with business strategy, relevance of information
outputs due and data quality problems, agility of BI projects) and providers constantly try to
deliver better and lively BI solutions that benefit from best practices, there are still issues and
shortcomings that lurk from the depths of the very principles of traditional BI. The list below
comprises generalization of references in professional sources that discuss shortcomings of
traditional BI:

¢ Jack of complete intuitiveness of BI tools,

e Jack of ability to get wider context of information beyond traditional structured data
seamlessly (leveraging external and also internal unstructured data sources),

e Jack of ability to get data that is highly relevant to one’s job requirements,
¢ Jlack of intuitive and collaborative functionalities integrated in the BI tool.

The latest year review of BI market development by Swoyer (2011) from TDWI stated
that last year was in a sign of continuing socialization of BI. This trend was clearly inevitable
since the evolution of internet communication (especially thanks to social networking sites
like Facebook, Twitter and Google+ and professional networks like LinkedIn or Naymz) that
was heavily influenced by development of intuitive web 2.0 interfaces and rich internet
applications that users easily got used to. Truckloads of data that reside in these sources are
ripe source of insights based on human thought (not just algorithmically processed data) and
containing information on customer sentiment, opinions and their customer profile. Social
networking sites are however not the only source of potentially useful information (despite
the fact that it stems from current and potential customers) but also blog and newspaper
information and website articles and data that are present on our competitor’s websites.

As for small and medium enterprise (SMEs) their categorization, as seen by the
European Commission, is summed up in table 1.

Table 1. Qualification of SME (European Commission Recommendation 2003/361/EC)

Enterprise category | Headcount | Turnover Balance sheet total
medium-sized <250 <€ 50 million <€ 43 million
small-sized <50 <€ 10 million | °" [ <€ 10 million
micro-sized <10 <€ 2 million <<€ 2 million

The reason why there so much emphasis placed on SMEs today is that according to
Tvrdikova (2011) for example in the EU they make 99% of all companies (approximately 23
million companies) with 75 million employees. SMEs are commonly mentioned as
irreplaceable for their ability to react to changes quickly, absorb free labor power and are also
recognized as important source of innovation. Their role therefore should not be impeached.

The aim of the paper is to present a discussion of the value of next generation BI 3.0
software tools for management of an SME and raising their competitive advantage.
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2. The evolution of Business Intelligence

The first era of BI that started in early 1970s (so called BI 1.0) with advent of early
Management Information Systems brought core concepts of functionalities of BI that are still
in use in many today’s BI implementations. These systems however offered canned
mainframe reporting capabilities and need of manual report development that took even a
month to process and deliver. But it was a first step in automating decision-making jobs of
business stakeholders (mainly analysts and senior management) with pioneer software
vendors like IBM and SAS.

The second core concept that the first era of BI brought with it was the introduction of
the Executive Information System (EIS). EIS brought revolutionary means of visualization
and analysis of key business information although still being static (in terms of real-time
access to data and ability to create reports “on-the-fly”’) and lacking direct connection to
strategic decision-making, today represented by scorecard features. According to Scott (2011)
the change driver in this era was that end users wanted direct access to the data to construct
complex queries in real-time as their investigation directed the need and that Windows
facilitated the development of WYSIWYG reporting tools.

The second era of BI that started in early 1990s (so called era of BI 2.0) brought not
only the introduction of the notion Business Intelligence (by Gartner’s analyst Howard J.
Dresner) but also the enterprise scale implementations of Business Intelligence along with
presence of a central data warehouse supplying expert users and analysts within management
with preformatted reports. This era was in sign of development in the field of key
technological and process elements of today’s BI, like data integration, dimensional
modeling, data quality and data governance and many others. Although there is continuing
penetration of this era’s influence even into today’s BI solutions we can witness several
changes that affected users’ opinions on how the BI tool should work and how they should be
delivering insights. Latter development of Web 2.0 concepts started new era of internet
communication which was in sign of the socialization of the Web and collaboration of users
while searching for information.

2.1 The introduction of the BI 3.0 concept

By 2005, as new requirements, development methodologies and even pioneers of
unorthodox adaptation of modern information technologies in the field of BI came up, the
paradigm of BI started to slowly shift to a new, so called BI 3.0 era.

The third era of BI is characteristic by general feeling that even analysis should be
collaborative (not only singular) effort. There is common sense that analytics should go
beyond reliance on structured data available in internal sources but should use also external,
mostly unstructured data in various formats (social media posts, free form web content,
images and video files). Scott (2011) sums up 5 core characteristics of next generation BI tool
to fully support philosophy of the BI 3.0:

1. proactive,
real-time,
integrated with business processes,

operational (be available even to line workers),

S S

extended to reach beyond the boundaries of the organization (to suppliers, partners,
customers, and government agencies) to improve information delivery and decision
support functionality for all.
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Proactivity encompasses use of intelligent agents and networks that fulfill their role by
predicting possible threats and warning the user at the right time. Real-time means that users
can access key insights wherever they are and when they need it (mostly enabled by modern
mobile technologies). Integration with business processes, operativeness and extension
beyond boundaries of organization implies that the BI can be used merely by everyone and
that integration with external stakeholders is imperative for successful and proactive
optimization of key business processes.

Nevertheless there is no reason why standard BI functionalities like enterprise reporting,
traditional structured-data-based OLAP functions or data mining using historical data should
be deprecated in the BI 3.0 paradigm. They still can have their strong position but the BI 3.0
paradigm’s philosophy is to raise the added value of BI tools’ architecture by anchoring
collaborative style of information search and analysis, with intuitive and self-service user
interface that delivers timely and highly relevant insights to anyone who is properly
authorized and needs them.

According to Chatter (2011) there are 3 prerequisites for software tools to be recognized
as a BI 3.0 tool and that are mandatory to allow purposeful and meaningful leveraging of
aforementioned 5 characteristics of next generation BI tools:

® be social (leveraging the power of collective intelligence in BI by empowering the BI
tool’s interface with social-network-like functionalities of discussion based analytics
for the search of information and collaboratively creating insights and analytical
reports),

¢ Dbe relevant (automatically delivers relevant insights that users really need according
to their situation and user profile),

® be fully self-service as a critical feature (intuitiveness and literally no instruction manual
needed while ensuring robustness and richness of analytical functionalities).

Although Forrester Research’s head researcher James Kobielus recognizes this new
category of software as the BI 3.0, according to Cabiro (2011) it can be also found by
different names: Data Discovery, Advanced Visualization, Visual Analytics, Business
Discovery, Self-service Business Intelligence (depending on the vendor). Vendors that state
they offer BI 3.0 functionalities in their software suites are mainly Panorama (Panorama
Necto), Kapow (Kapow Katalyst) and DOMO (DOMO Executive Management Platform).
However according to Swoyer (2011) even big-name vendors (e.g., IBM Corp.,
MicroStrategy Inc., Oracle Corp., and SAP AG) moved to incorporate at least social media-
like features into their BI suite offerings.

3. Business Intelligence 3.0 and competitive advantage of SMEs

Characteristics that are presented in the next generation BI tools fit not only in the large
company’s environment but especially into the environment of the SME. Although BI 3.0 are
referred to as a whole new paradigm of work with the BI, the core characteristics follow
requirements of modern IT reliant management. BI 3.0 is closely related to competitive
intelligence process where mostly unstructured data is used to follow the intelligence cycle of
planning, collecting, analyzing and distributing key information about competitors, customers
and generally the market environment to decision-makers (Murphy, 2005).

Social prerequisite and corresponding social media analytics are widely discussed
themes today since social networks offer vast opportunities for analysis of customer sentiment
(Ministr, Ra¢ek and Fiala, 2011) as well as possibility to analyze and monitor opinions and
marketing moves of competition through social network or using other sources of textual
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information (web page content, internet newspapers, blogs). Since social networking sites
commonly contain vast amounts of data they are referred to as one of main sources of so
called Big Data (data of high volume and with high velocity of creation). Social networks are
mostly easily understandable mediums and users should be able to understand social features
even in a Bl tool and leverage them purposefully.

On the other hand relevance is imperative for elimination of outcome volatility while
carrying out a time-consuming searching for and collection of data for further analysis which
can be cumbersome work even for a large company (with vast resources to finance extensive
analysis of competition and market environment in general). For example Molnér and Stielka
(2011) present a framework for adoption of competitive intelligence by the SME and the
framework is meant to support the aforementioned process and enable success and gain of
competitive advantage. With an integrated BI software tool the process can have better
outcome with result of shortening the whole process and making it more efficient. Relevance
goes along with having real-time delivery capability since real-time accessible and trusted
and relevant information can be used readily for an important decision-making task without
the need for verification of its relevance.

Being self-service as a critical feature with no instruction manual needed and intuitive
interface is an excellent starting point especially for SMEs that did not want to use BI mainly
due to the need of extensive learning to use new software while they still struggle with
Microsoft Excel. Nevertheless this fact is applicable to all situations since training costs are
commonly high (depending on the scale of the implementation and the size of the company)
Self-service capability can lower training costs and make the BI tool more affordable for
SMEs with strained budget. Being self-service is also important for incorporation of the
operational characteristic since line workers (but not only them) have limited time to learn
how to use properly new software so they surely appreciate highly intuitive interface.

Importance of proactivity characteristic is especially apparent in case of SMEs, since
their business can be influenced (or even jeopardized) by bad decisions even more than the
large company that would probably be able to saturate sales loses and fully recover from
consequences of a bad business decision.

Integration and extension of BI to external organizations, partners, government
agencies etc. could bring huge relieve, for example when monitoring regulations and law
enforced standards or simply monitoring competitors’ actions. The problem of information
ownership and security however still lingers here. It is either up to setting processes of
maintaining information security or using specialized software that however can be very
expensive and BI tools usually cannot completely handle this matter.

Murphy (2005) states that ethics of information gathering is one of key prerequisites of
successful competitive intelligence and is also a challenge that needs to be taken care of
because, according to Molnar and Stielka (2011), companies often work with information
publicly available on the Internet which also falls under copyright and personal information
security regulations. And because law enforced penalties for breaking general rules of
personal and public information handling can be very destructive for any business (not only
for SMEs) it is up to the provider of BI 3.0 software to take care of this matter in the first line.

Agreeing with Tvrdikovd (2011) cloud computing and Software-as-a-Service (SaaS)
delivery model offers great opportunity for SMEs to gain access to modern information
technologies and improve quality of their information system (and also embed useful BI
functionalities into their business processes). This applies also to the field of implementation
of standard and also innovative BI tools. All attributes of the BI 3.0 combined in an integrated
application environment delivered on-demand (subscription based delivery), embracing social
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media like interface (discussion based analysis, searching for people to collaborate with
through data, combining knowledge of people with data into insights, sound ideas and
decisions) pose an interesting concept of leveraging modern technologies and competitive
intelligence processes and thus offering possibilities to improve competitive advantage of
SMEs (as well as large companies).

4. Conclusion

The paper dealt with characteristics of new paradigm of BI software that incorporates
social features and collaboration into decision-making, emphasizes relevancy of information
delivery and self-service as a critical feature of next generation BI tool. The paper also dealt
with the discussion of what potential of this new generation of BI brings to SMEs that
especially in the EU build 99% of all enterprises active in the EU territory. The BI 3.0 is
closely related to the competitive intelligence and its processes and features and BI 3.0 offers
opportunity of bringing competitive intelligence capabilities even closer to SMEs. All this in
an integrated application environment, more likely delivered through the SaaS model, due to
on-demand nature and better scalability of the BI software implementation. Further research
could aim to provide more insight into the implementation of BI 3.0 tools into working
competitive intelligence environment and assessment of possible drivers of adoption of BI 3.0
and competitive intelligence framework combined.
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VYUZITI MICROSOFT EXCELU PRI VYUCE VYVOJOVYCH
DIAGRAMU

USING OF MICROSOFT EXCEL IN EDUCATION OF FLOW
CHARTS

Vivtézslav Novak
VSB-TU Ostrava, vitezslav.novak@vsb.cz

ABSTRAKT:

Vyvojové diagramy jsou na Ekonomické fakult¢ VSB-TU Ostrava vyuZiviny k vyuce
algoritmizace jiZ mnoho let. Mnoho let byl také k praktickému ovéfeni spravnosti vyvojovych
diagramii pouZivan jejich piepis do programovaciho jazyka Turbo Pascal. Vyuka
programovaciho jazyka Turbo Pascal vSak byla asi pied 10 lety zruSena a to hlavné z divodu
mordlni zastaralosti tohoto programovaciho jazyka. Od té doby jsou vyuCovdny pouze
vyvojové diagramy bez jakéhokoliv ovéfovani. Tento ptistup je ale chybny. Vyvojovy
diagram je piili§ abstraktni na to, aby student beze zbytku pochopil vyznam vSech piikazi,
které ve vyvojovém diagramu pouZil. Vyvojovy diagram by mél byt pro jeho lepsi pochopeni
néjakym zpiisobem simulovdn na pocitaci. Tento piispévek by mél ukdzat nékolik moZnosti,
jak by mohl byt moderni tabulkovy kalkuldtor, jakym Microsoft Excel je, vyuzitelny pii
vyuce vyvojovych diagramu.

ABSTRACT:

Flow charts have been used for teaching algorithmization at the Faculty of Economics of
VSB-TU Ostrava for many years. For many years their transcription into Turbo Pascal
programming language was used to check if the flow charts practically work. Teaching the
Turbo Pascal programming language was cancelled approximately ten years ago mainly
because the language was out of date. Since then, only flow charts without any checking have
been taught. But this approach is wrong. A flow chart is too abstract for the students to
completely understand the meaning of all the commands that they have used in their flow
charts. That is why I think that flow charts should be simulated in a certain way on computer
so that it would be more understandable. This article should present several possibilities of
using Microsoft Excel, which is a modern spreadsheet, for teaching the flow charts.

KLICOVA SLOVA:

Vyvojovy diagram, Microsoft Excel, Visual Basic for Application, programovaci jazyk,
souhrn, kontingen¢ni tabulka

KEYWORDS:

Flow Chart, Microsoft Excel, Visual Basic for Application, Programming Language, Total,
Pivot Table

1. Uvod

Vyvojové diagramy jsou na Ekonomické fakult¢ VSB-TU Ostrava vyuZivany k vyuce
algoritmizace jiZ mnoho let. Mnoho let byl také k praktickému ovéfeni spravnosti vyvojovych
diagramii pouzivan jejich pifepis do programovaciho jazyka Turbo Pascal. Prakticka
demonstrace vyvojového diagramu pomoci néjakého jednoduchého programovaciho jazyka je
podle mého ndzoru pfi vyuce vyvojovych diagramii velice diileZitd, protoZe samotny
vyvojovy diagram je pfili§ abstraktni na to, aby student zcela pochopil vyznam piikazi, které
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do vyvojového diagramu zakreslil. Vyuka programovaciho jazyka Turbo Pascal vSak byla asi
pred 10 lety zruSena a to hlavné z divodu moralni zastaralosti tohoto programovaciho jazyka.
Od té doby jsou vyucovany pouze vyvojové diagramy bez jakéhokoliv jejich oveéfovani na
pocitaci. Podle mého nazoru je to ale chyba. Pfemyslel jsem proto, ktery programovaci jazyk,
piipadné jaky jiny zpiisob by bylo vhodné pouzit pro praktické ovéfeni vyvojovych diagrami
a jako nejvhodnégjsi prostfedek jsem nakonec zvolil tabulkovy kalkuldtor Microsoft Excel,
jehoz pouziti za timto ucelem jsem si jiz také prakticky na nékolika cvicenich ovéfil a nutno
fici, Ze vzdy s kladnym ohlasem.

Vyuziti tabulkového kalkuldtoru Microsoft Excel k ovéfeni spravnosti vyvojového
diagramu je vhodné zejména z nésledujicich davodu:

® Microsoft Excel je dostupny, rozsifeny a znamy tabulkovy kalkulator, takze odpada
nutnost instalace a u¢eni se specidlniho vyvojového prostredi.

e Sesity Microsoft Excelu lze automatizovat pomoci programovaciho jazyka Visual
Basic for Application. Je zde tedy dostupny relativné jednoduchy programovaci jazyk
pro piepis vyvojovych diagramii piipadné k vytvofeni podpory pro jiny zpusob
ovéfovani vyvojovych diagramti pomoci Microsoft Excelu.

¢ Pouziti tabulkového kalkulatoru Microsoft Excel by mélo byt pro studenty ekonomie
zcela samoziejmé, takZze pochopeni zdkladl prace s makry by mélo byt pro studenty
pouze piinosem.

V nasledujicich kapitolach bude popsano nékolik zptsobt, jak 1ze Microsoft Excel pii
vyuce vyvojovych digramti vyuzit. Pro lep$i pochopeni bude vSe demonstrovdno na
jednoduchém piikladu nalezeni jednoho extrému, napt. nalezeni rocniku s nejvyssim poctem
studentdi v souboru studentd obsahujicich dva ddaje: JMENO a ROCNIK. Piedpokldda se
existence 5 ro¢nikd. V tomto jednoduchém piikladu se nachédzi jak nékteré zakladni piikazy
jako rozhodovéni nebo cyklus, tak nckteré elementdrni algoritmy jako nulovédni pole nebo
nalezeni jednoho extrému v poli, viz ndsledujici obrazek:

]
C Start ) —< Opakuj do konce >—

|

MAXPOC :=0

m SUMA[ROC] := SUMA[ROC] + 1
|

SUMA[T] := 0

| |

SUMA[I] >
MAXPOC

MAXPOC := SUMA[I]
MAXROC :=1

Obrazek 2 Vyvojovy diagram demonstraéniho piikladu
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Tento soubor si lze piedstavit i jako sekvencni, ale pro studenty bude urcité
pochopitelnéjsi v ptipadé Excelu jeho tabulkova podoba, viz nasledujici obrazek:

A B
1 |Ales 1
2 |lana 2
3 |Petr 3
4 Martin 2
5 Pavel 4

Obrazek 3 Cvi¢ny soubor dat pro ovéieni vyvojového diagramu

2. Vyuziti programovaciho jazyka Visual Basic for Application

Prvni moznosti, jak vyuZit Microsoft Excel pfi vyuce vyvojovych diagrami, je vyuZzit
programovaci jazyk Visal Basic for Application (VBA), pomoci kterého lze automatizovat
seSity Microsoft Excelu, a to bez jakychkoliv pomocnych funkci, které by usnadiovaly
odkazovani se na objekty Excelu, jako jsou listy nebo buiiky, z procedur VBA. Procedura
VBA fesici demonstracni vyvojovy diagram by mohla vypadat napf. takto:

Cption Base 1
Cption Explicit

Sub Algoritmusl ()
Dim Radek A= Range
Dim Jmenco A= String
Dim Roc As Integer
Dim Suma(5) As Integer
Dim MaxPoc &= Integer
Dim MaxRoc &L= Integer
Dim I A= Integer
'"Inicializace promé&nnyvch

MaxPoc = 0

For I =1 To 5
Suma (I} = 0

HNext I

'Eteni souboru

For Each Radek In RctiwveSheet.UsedRange.Rows
Jmeno = Radek.Cells (1)
Boc = Radek.Cell=(2)

Suma (Roc) = Suma (Boc) + 1
Next Radek
"Wyhledavani roféniku s nejvyESim poftem studenthd
For I = 1 To 5

If Suma(I) > MaxPoc Then

MaxPoc = Suma (I)
MaxBoc = I
End If

Next I

'"Tisk wysledkn
MsgBox "MedjvwyE3i pofet studentd " & MaxPoc & " je v " & MaxBoc & ". rofniku.™
End Sub

N Ms s

Obrazek 4 Procedura VBA feSici demonstraéni vyvojovy diagram

V této procedure jazyka VBA jsou nejdiive deklarovany veskeré potiebné proménné, po
té jsou potfebné proménné inicializovany na vychozi hodnoty, nasleduje cteni zdznamu
z aktudlni oblasti aktivniho listu seSitu a nakonec nalezeni vyslednych hodnot a jejich tisk
v podobé funkce MsgBox, viz nasledujici obrazek:
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Microsoft Excel [&J

Mejwyiii pocet studentd 2 je v 2. rocniku.

b

Obrazek 5 Funkce MsgBox s vysledky

Pouziti syrového programovaciho jazyka VBA bez dalSich pomocnych funkci ma

samoziejm¢ své vyhody, ale také nevyhody. Mezi vyhody tohoto postupu lze krom¢ vyhod
samotného Microsoft Excelu uvedenych vyse zaradit:

Kromé tabulkového kalkuldtoru Microsoft Excel student nic vic nepotiebuje,
programovaci jazyk VBA i s vyvojovym prostfedim je v Microsoft Excelu vzdy
obsaZen. Jen je nutno pro pouZiti maker pouZzit jako formét seSitu ne .xIsx, ale .xIsm.

Zékladni fidici ptikazy jazyka VBA (If Then Else, For Next a dal$i) maji relativné
jednoduchou syntaxi a pro studenty by nemél byt velky problém pochopit jejich
pouZiti.

Ackoliv jsou pole jazyka VBA indexovéna od indexu 0, 1ze pomoci volby Option Base

1 modulu nastavit VBA pro indexovani poli od indexu 1, coZ vice odpovidd zptisobu
pouZiti poli ve vyuce vyvojovych diagramti na Ekonomické fakult¢.

V nejjednodussim piipad€é neni nutno pouzité proménné deklarovat, VBA pro tyto
proménné pouzije datovy typ Variant. Tento zplisob ale muze zpusobovat tézko
odhalitelné chyby, proto je spiSe naopak vhodné deklarace vSech pouZitych
proménnych vynutit volbou Option Explicit modulu VBA.

Vyvojové prostredi programovaciho jazyka VBA barevné zvyraziuje syntaxi jazyka,
¢imz piispiva k zpfehlednéni programu.

Mezi nevyhody tohoto zpiisobu pouziti Microsoft Excelu patii zejména tyto:

Studenti kromé prosttedi Microsoft Excelu musi alespon na zdkladni drovni zvladnout
vyvojové prostiedi programovaciho jazyka VBA, coZ neni zcela trivialni.

Syntaxe programovaciho jazyka VBA se trochu lisi od syntaxe piikazi vyvojovych
diagramii, tak jak jsou vyucovdny na Ekonomické fakulté. Napt. piitazovaci piikaz
vychdzi ve vyvojovych diagramech z jazyka Pascal, a proto pouzivd operator ,,:=".
Programovaci jazyk VBA zde pouziva ,,=*. Také v ptipadé€ poli jsou ve vyvojovych
diagramech pouzivany hranaté zdvorky, kdezto programovaci jazyk VBA pouziva
kulaté zavorky. Jsou to ale vesmés jen piekonatelné drobné rozdily.

Aby student mohl v kédu programovaciho jazyka VBA pouzit data uloZend v listu
seSitu Microsoft Excelu, musi se néjakych zpisobem na buiiky obsahujici dand data
odkazat, coz predpoklada také znalost takovych objektii VBA tykajicich se Microsoft
Excelu z knihovny Microsoft Excel Object Library jako je Worksheet, Range apod. a
to jiz neni tak trividlni. Vyuka téchto objektl pak zbyteéné odvadi pozornost od
samotného jadra algoritmu.

A zejména posledni jmenovanou nevyhodu fesi nasledujici kapitola.

93



3. ZjednoduSeni piistupu k souboru dat pomoci pomocnych funkci

Jak jiz bylo tfeceno, pouZziti objekti VBA tykajicich se Excelu z knihovny Microsoft
Excel Object Library umoziujici odkazovat se na seSity, listy nebo buiiky Excelu je problém
a to zejména z nésledujicich davodu:

e odvadi pozornost od samotného jadra algoritmu,

¢ tcchto objektil je mnoho a pro jejich efektivni pouZiti je nutné je znat i s vétSinou jejich
vlastnosti a metod, coZ neni mozné ve vymezeném case zvladnout.

Reseni tohoto problému spo&iva v odstinéni studenta od téchto objektt pomoci predem
vytvofenych jednoduchych proménnych nebo funkci VBA, které by bylo mozno umistit do
Sablony Microsoft Excelu. Student by pak sviij algoritmus fesil v seSit¢ vytvofeném na této
Sablong, ¢imz by se tyto funkce staly pro studenta dostupnymi. Zdkladni Sablona by mohla
obsahovat pouze jeden modul napf. v nejjednodussi podobé s nésledujicimi proménnymi a
funkcemi:

Public Radek A= Range

Public Function Tabulka() A= Range
Set Tabulka = ActiveSheet.UsedRange.Rows
End Function

Public Function Udaj (PoradoveCislo A= Integer) As Variant
Udaj = Radek.Cells (PoradoveCislo)
End Function

Obrazek 6 Pomocné funkce uloZené v Sabloné Microsoft Excelu

Ptepis demonstracniho algoritmu do programovaciho jazyka VBA by pak mohl vypadat
napft. takto:

Suk Algoritmus2 ()
Dim Jmeno As String
Dim Roc &= Integer
Dim Suma (5) A= Integer
Dim MaxPoc As Integer
Dim MaxRoc &= Integer
Dim I R=s Integer

'Tnicializace promé&nnych
MaxFoc = 0
For I = 1 To 5
Suma (I} = 0
Hext I

'Cteni souboru

For Each Radek In Tabulka
Jmeno = Udaj(l)
RBoc = TUdaj (2)

Suma (Roc) = Suma (Boc) + 1
Hext Radek
'"Wyhledavanl rofniku s nejvyE3im podtem studentd

For I = 1 To 5
If Suma (I} > MaxPoc Then

MaxPoc = Suma (I)
MaxRoc = I
End If

Next T

'Tisk wysledknd

MsgBox "MNejvy331i podet studentd "™ & MaxPoc & " je v " & MaxRoc & ". rofniku."
End Sub

Obrazek 7 Procedura VBA feSici demonstraéni vyvojovy diagram s pouzitim pomocnych funkci
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Jak lze vidét ve vypisu kdédu vySe, program obsahuje jiZ jen piepis algoritmu
vyvojového diagramu, aniZ by bylo nutno pouZivat jakékoliv specidlni objekty
programovaciho jazyka VBA. Také deklarace proménnych jiz vyuzivaji pouze jednoduché
datové typy jako String nebo Integer. Program je tedy pro studenta ptehlednéjsi a
pochopitelnéjsi.

Nevyhodou tohoto pfistupu je nutnost pouZiti Sablony Microsoft Excelu
s pfedpfipravenymi proménnymi a funkcemi, takze tuto Sablonu je nejdiive nutno studentim
n¢jakych zplsobem rozdistribuovat. Jiz tedy nestaci jen samotny tabulkovy kalkulator
Microsoft Excel. Stdle je také pouzivan programovaci jazyk Visual Basic for Application,
ktery, a¢ pouZzivan pouze v nejjednodussi podobé, je stdle programovacim jazykem se svou
syntaxi piikazi, kterd se muZe zdat studentim Ekonomické fakulty piili§ slozitd. 1 tuto
nevyhodu Ize ale vyfeSit a to vytvofenim vlastntho programovaciho pseudojazyka, jehoZz

navrh je predstaven déle.

4. Pouziti vlastniho programovaciho pseudojazyka

Pfi navrhu vlastniho programovaciho pseudojazyka je mozZno vyjit z pivodniho
programovaciho jazyka BASIC a principidlné jej pfizplsobit pro pouZiti v Microsoft Excelu
pro potieby ovéteni funkCnosti vyvojovych diagramii. Pro pochopeni nédvrhu tohoto
programovaciho pseudojazyka bude asi nejlepsi jej pfedstavit na pouZitém demonstranim
pirikladu, viz obrazek:

|i_—'.‘: = 9~ = Vyvojaky.xlsm - Microsoft Excel ‘ﬂli_hj‘
Domd VioZeni RozloZeni stranky Vzorce Data Revize Zobrazeni Vyvojar Vyvojové diagramy & Q o B E3R
& B Q
Spustit Dalii  Ukondit
krok  krokovani
Spouiténi Krokovani
B17 - fx | konec A
Al 8 | c D E | F G H I J K L M N o [
1 10 zadatek IJMENO ROC MAXPOC 1 SUMA JMENO | ROC MAXROC | [
2 20 deklarace J1:01 Ales 1 2 5 1 Pavel 4 2
3 30 uloZ MAXPOC 0 Jana 2 2
4 40 pro 1 1 5 Petr 3 1 |
5 50 uloz SUMA(T) 0 Martin 2 1
6 60 dalsi 1 Pavel 4 0
7 70 étivétu  GL:H6
8 | B0 ulo? SUMA(ROC) SUMA(ROC)+1
9 | 50 daliivéta Vyvojove diagra... @
10| 100 pro I i 5 =
11 110 jestlize  SUMA(I)>MAXPOC 130 MAXPOC: 2
12 | 120 jdina 150 MAXROC: 2
13 | 130 uloZ MAXPOC SUMA(I)
14 | 140 uloZ MAXROC |
15| 150 dal3i 1
16~ 160I‘ti5k MAXPOC MAXROC
17| 170fkonec |~
18 dekarace -
1] [t
n - -
WA kM Sfakz [ Jazyk . Souhmy . Kontingent . _Kontingencni tabulka .~ Prikazy o ta | 4 | __u [
Piipraven zatatek _ ~ |E@ & 100% =) . O
b

Obrazek 8 Pouziti vlastniho programovaciho pseudojazyka

Do navrhu vlastniho programovaciho pseudojazyka by bylo vhodné zahrnout
nasledujici vlastnosti:

e Piikazy tohoto jazyka (viz sloupec B v obrazku vySe) mohou byt v ¢eském jazyce.
Ceské prikazy jisté ptisp¢€ji k snadnéjsSimu pochopeni a pouziti téchto piikazi.

e Piikazy tohoto jazyka (viz sloupec B v obrazku vyse) je moZné pro usnadnéni jejich
zaddvani vybirat ze seznamu dostupnych ptikazi. Tento seznam je omezen pouze na
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piikazy potifebné pro implementaci vyvojovych diagramii, takZe je mnohem mensi nez
seznam moznych piikazl jazyka VBA.

e V¢tSina piikaza tohoto jazyka ma své vlastni pevné dané parametry uvadéné v dalSich
sloupcich za danym piikazem (viz sloupce C az E v obrazku vyse).

e Stejn¢ jako v programovacim jazyce BASIC jsou tadky s ptikazy cCislovany (viz
sloupec A v obrazku vyse), aby bylo umoZnéno pieskocit napt. pomoci ptikazu ,.jdi
na*“ na vybrany piikaz. K ¢islovani piikazi by bylo teoreticky moZzno vyuzit také
¢islovani fadka Excelu, ale nenf to piili§ vhodné, protoZe pfi pfidani dalSich piikazt
n¢kam doprostied programu by bylo nutno piecislovat vSechny dalsi piikazy skoku
uvedené za timto noveé vloZenym piikazem.

e (Cvic¢na data by mohla byt uvedena ve zvlastni oblasti dat (viz sloupce G a H v obrazku
vyse). Na tuto oblast dat by se pak mohl odkazovat napt. piikaz ,,cti veru*, ktery by
v cyklu proSel vSechny véty souboru a postupné je uklddal do definovanych
proménnych.

e Stejn¢ tak pouzité proménné by mély byt uvedeny ve zvlastni oblasti bunck (viz
sloupce J az O v obrdzku vySe). Aby Excel védél, kde je tato oblast bunék, je nutno
pouzit na zacdtku programu napt. piikaz ,deklarace. Program pak ukladd své
vysledky pfimo do bunék pod uvedenymi proménnymi. ProtoZze Excel pii zapisu do
buiikky sdm rozeznd, zda se jednd o text nebo c¢islo, neni nutné pii deklaraci
proménnych viibec uvadét datové typy proménnych, coz pouZiti tohoto jazyka jeste
vice zjednodusi.

® Spousténi programu je moZzné vyfteSit napf. vlastni kartou na pasu karet Excelu, kterd
by byla dostupnd spolu se v§im obsluznym kédem ve specidlni Sabloné. Tato karta by
obsahovala tla¢itka potiebnd pro ovladani programu. Programem by mohlo byt mozno
také krokovat, kde by Excel mohl vZdy pro dany krok pfimo vybrat buiku
s vykondvanym piikazem, coZ by mohlo vést klepSimu pochopeni napsaného
programu.

Vyhodou pouziti vlastniho programovaciho pseudojazyka je zejména jeho jednoduchost
oproti pouZiti programovaciho jazyka VBA. Studenti mohou také zlstat ve zndmém prostredi
tabulkového kalkuldtoru Microsoft Excel a nemusi se ucit zddné nové prostiedi. Nevyhodou
je zase pouze nutnost distribuce Sablony obsahujici veSkerou podporu pro tento vlastni
programovaci pseudojazyk.

5. Ovéreni ziskanych vysledkii pomoci souhrnii nebo kontingen¢nich
tabulek

Pro lepsi pochopeni vyvojovych diagramii vétSina pedagogi pouzivd krokovani
vyvojovym diagramem s kiidou na tabuli s pouZzitim malého souboru cvi¢nych dat, s jehoz
pomoci dojde k néjakym vysledkiim. Spravnost téchto vysledkii je moZzno za pomoci
Microsoft Excelu ovéfit. Stejné tak lze ovérit pomoci Microsoft Excelu vysledky ziskané
pomoci vyvojovych diagramil piepsanych do programovaciho jazyka VBA nebo vlastniho
programovaciho pseudojazyka (viz vyse).

Vyvojové digramy jsou na Ekonomické fakulté VSB-TU Ostrava vyuZivany k zdpisu
zejména téchto typl algoritmii:

¢ nalezeni jednoho extrému (maxima nebo minima) ze vstupniho souboru nebo z prvki
pole,
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e nalezené dvou nebo ti{ extrému,
¢ nalezeni vSech hodnot jednoho extrému.

Z principu se jednd o piiklady, kdy je nutné data né¢jakym zptisobem sefadit a seskupit a
po té v téchto datech nalézt potiebné extrémy. Microsoft Excel pro tyto typy uloh nabizi
nastroje, jako jsou souhrny nebo kontingen¢ni tabulky, viz nasledujici obrazek:

A B A B

1 |IMENO ROENIK 1 Popisky fadkd -!|Poiet z IMENO
4 |2 Pocet 2 2 |2 2
6 |1Potet 1 3 (1 1
8 |3 Potet 1 44 1
10 4 Potet 1 5 3 1
11 Celkovy potet 5 6 Celkovy soudet 5

Obrazek 9 Souhra a kontingen¢ni tabulka aplikovana na cviény soubor dat demonstra¢niho piikladu

Z obrazku souhrnu 1 kontingen¢ni tabulky je patrné, Ze v piipadé naSeho
demonstra¢niho piikladu stailo pouze data seskupit podle Roc¢niku, v danych skupindch
spocitat po€et Jmen a tyto pocty setadit sestupné.

6. Zavér

Tento Clanek si kladl za cil demonstrovat, Ze 1ze i1 tabulkovy kalkulator Microsoft Excel
s uspéchem vyuzit k vyuce vyvojovych diagramil. Jednd se zejména o jeho vyuziti k piepisu
vyvojovych diagramli do programovaciho jazyka Visual Basic for Application nebo vlastniho
programovaciho pseudojazyka. Vyuzit jej lze také ale ke zjisténi spravnych vysledka ze
souborii cviénych dat urcenych k simulaci vyvojovych diagramii a to zejména pomoci
souhrni nebo kontingen¢nich tabulek.
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ABSTRACT:

A contemporary organizations competes in a business environment that is characterized by a
massive influx data. A critical component for its success is ability to take advantage of all
available information. This challenge becomes more difficult with the constantly increasing
volume of information. Last years many organizations turn to Business Intelligence (BI). It is
said that it can help them to take competitive advantage in the marketplace.

The main purpose of this paper is to present BI as an effective tool for competing. The
structure of the paper and research methods (the analysis of literature and the case studies)
have been subordinated to this goal. Firstly, an overview of the subject literature on BI has
been conducted. Then, the idea of Competitive Business Intelligence (CI) has been described.
Next, the issue of maturity models for BI has been explored. Finally, the examples of
organizations competing with Business Intelligence have been discussed.

The research results presented in this paper provide the organizations (their managers,
business analysts, employees) with valuable guidelines to be followed, while using BI to
compete in the marketplace.

KEY WORDS:

Business Intelligence, Competitive Business Intelligence, maturity models, competing,
business success

1. Business Intelligence

The term Business Intelligence (BI) is often used as a broad category of technologies,
applications, and processes for gathering, storing, accessing, and analyzing data to help users
make better decisions (Wixom, Watson, 2010). More generally, BI can be understood as a
process providing better insight in a company and its chain of actions.

From a historical perspective, BI is a popularized, umbrella term introduced by Howard
Dresner of the Gartner Group in 1989 to describe a set of concepts and methods to improve
business decision making by using fact-based support systems (Power, 2007). BI involves
collecting, storing and presenting data, and managing knowledge by means of employing
different analytic tools. Intelligent data analysis is usually obtained by OLAP (On-Line
Analytical Processing), data mining and data warehouses techniques (Liautaud, Hammond,
2002).

With the passing of time, the term BI has been understood much more broadly, namely,
as a connecting factor of different components of decision support infrastructure (Baaras &
Kemper 2008) and providing comprehensive information for policy makers (Negash, 2004).
Hence, many definitions of BI focus on the capability of an enterprise to improve business
efficiency and to achieve higher business goals. It is said that BI provides a means to obtain
crucial information to improve strategic decisions and, therefore, plays an important role in
current decision support systems (Inmon, 2008).

It is noted that although BI is frequently defined in the literature, there is no universal
explanation of BI (Clavier, Loriet and Loggerenberg, 2012). The overview of different BI
definitions is presented in table 1.
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Table 1 The overview of BI definitions

Author Definition
Adelman, Moss | An umbrella term to describe the set of software products for
(2000) collecting, aggregating, analyzing and accessing information to help
organization make more effective decisions
Alter (2004) An umbrella term for decision support

Azvine, Cui, Nauck
(2005)

BI is all about capturing, accessing, understanding, analyzing and
converting one of the fundamental and most precious assets of the
company, represented by the raw data, into active information in
order to improve business

Business Objects | A system that provides different information and analysis for

(2007) employers, customers, suppliers in order to make more effective
decisions

Chung, Chen, | Results obtained from collecting, analyzing, evaluating and utilizing

Nunamaker (2005) |information in the business domain

Power (2007) An umbrella term to describe the set of concepts and methods used to
improve business decision-making by using fact-based support
systems

Eckerson (2003) A system that takes data and transforms into various information
products

Glancy, Yadav | BI focuses on supporting a variety of business functions, using the

(2011) process approach, and advanced analytical techniques

Hannula, Pirttimaki
(2003)

Organized and systematic processes which are used to acquire,
analyze and disseminate information to support the operative and
strategic decision making

Jordan, Ellen (2009)

Bl is seen as a critical solution that will help organizations leverage
information to make informed, intelligent business decisions to
survive in the business world

Jourdan et al. (2008)

Bl is both a process and a product, that is used to develop useful
information to help organizations survive in the global economy and
predict the behavior of the general business environment

Lonnqvist,
Pirttimaki (2006)

A managerial philosophy and tool that helps organizations manager
and refine information with the objective of making more effective
decisions

Moss, Atre (2003)

An architecture and a collection of integrated operational as well as
decision support applications and databases that provide the business
community easy access to business data

Negash (2004) A system that combines data collection, data storage and knowledge
management with analytical tools so that decisions makers can
convert complex information into competitive advantage

Olszak, Ziemba | A set of concepts, methods and processes that aim at not only

(2003) improving business decisions but also at supporting realization of an
enterprise’ strategy

Reinschmidt, Bl is an integrated set of tools, technologies and programmed

Francoise (2000) products that are used to collect, integrate, analyze and make data
available

Watson, Wixom | BI describes the concepts and methods used to improve decision

(2007) making using fact based systems

Wixom, Watson | Bl is a broad category of technologies, applications, and processes
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(2010) for gathering, storing, accessing, and analyzing data to help its users
make better decisions

White (2004) An umbrella term that encompances data warehousing, reporting,
analytical processing, performance management and predictive
analytics

Williams, Williams | A combination of products, technology and methods to organize key

(2007) information that management needs to improve profit and
performance
The analysis of different articles, papers and reports show that BI is mainly identified with:

tools, technologies, and software products. BI is used to collect, integrate, analyze and
make data available (Reinschmidt and Francoise, 2000). It includes: data warehouse,
data mining and OLAP (On-line Analytical Processing). Data warehouse is a key
technology, integrating heterogenic data from different information sources for
analytical purposes (Inmon, Strauss and Neushloss, 2008). Hence, it is assumed that
the main tasks to be faced by BI include: intelligent exploration, integration,
aggregation and a multidimensional analysis of data originating from various
information resources (Sauter, 2010);

knowledge management. BI is the capability of the organization to explain, plan,
predict, solve problems and learn in order to increase organizational knowledge
(Wells, 2008). BI is assumed to be solution that is responsible for transcription of data
into information and knowledge (Negash and Grey, 2008);

decision support systems. BI is considered as a new generation of decision supports
systems. They differ from previous management information systems in, first of all,
their wider thematic range, multivariate analysis, semi-structured data originating
from different sources and multidimensional data presentation (O’Brien, Marakas,
2007; Wells, 2008; Negash, 2004; Baaras, Kemper, 2008);

dashboards. Dashboards are the becoming the preferred method for delivering and
displaying BI to users. They are more visual and intuitive, and typically provide
linkages that enable immediate action to be taken (Ballarat et al, 2006);

new working culture with information - BI constitutes an important upturn in
techniques of working with information (Liautaud and Hammond 2001). It means
specific philosophy and methodology that would refer to working with information
and knowledge, open communication and knowledge sharing (Negash and Grey,
2008). The BI users must know more than just technology - business and soft skills are
needed too;

process. The process constitutes of activities to gather, select, aggregate, analyze, and
distribute information (Jourdan, Rainer and Marschall, 2007). Some of these activities
are the responsibility of the BI staff, while others are the joint responsibility of the BI
staff and the business units (Wixom and Watson 2010);

analytics and advanced analyses. The term “analytics”, introduced by Davenport and
Harris (2007), means “the extensive use of data, statistical and quantitative analysis,
explanatory and predictive models, fact-based management to drive decisions and
actions. Analytics are a subset of what has come to be called BI: a set of technologies
and processes that use data to understand and analyze business performance”
(Davenport and Harris, 2007);

Competitive Business Intelligence (CI). Another subset of BI is CI. Its goal is to
provide a balanced picture of the environment to the decision makers (Sauter, 2010).
CI is the analytical process that transforms scattered information about competitors
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and customers into relevant, accurate and usable strategic knowledge on market
evolution, business opportunities and threats (Sauter, 2010).
The next section of this article is devoted to the issue of Competitive Business
Intelligence.

2. The Issue of Competitive Business Intelligence

According to many authors (Akram, 2011) Competitive Intelligence is considered as a
critical part of the contemporary organization, however, it cannot be judged as an innovative
concept, as it has been applied by many glittering organizations for decades. The development
of different ICT, first of all BI tools, has resulted in the popularization of this term.

McGonagle and Vella (2007), one of the advanced authors introduced a definition to
the term Competitive Intelligence as “a formalized, yet continuously evolving process by
which the management team assesses the evolution of its industry and the capabilities and
behavior of its current and potential competitors to assist in maintaining or developing a
competitive advantage”.

According to Sauter (2010) CI is a subset of BI and its goal is to provide a balanced
picture of the environment to the decision makers. It supports strategic decision making, and
that requires a reasonable assessment of direction of the future and guidance from that
assessment to outperform competitors. In particularly, CI must provide (Sauter, 2010):

¢ “A mechanism to provide an early warning of threats and opportunities: what are
competitors, customers, and suppliers doing? How will it help or hurt business?

e Support for the strategy development process: What are the current trends in the
marketplace? What strategies will help the decision makers capitalize on those trends?

¢ Assistance with instilling a sense of urgency and motivation toward action: What does
the sales force know that headquarters decision makers do not know? How would this
exchange of pertinent information affect business decision making?

e Support for strategic and operational decision making: What should the company do to
compete effectively during the next five years? What changes would help us run the
business better today?”

BI is the activity of monitoring mostly the internal business processes, while CI is
focused on the monitoring of external environment and uses public resources to locate and
develop information on competition and competitors. CI is the natural exploit of the
increasing availability of commercial databases world-wide, the on-line mass media and the
development of cutting edge information technologies: BI and knowledge management
(Albescu, Pigna, Paraschiv, 2008).

According to Steyl (2012) BI can not replace CI and visa versa. Both has its place and
both is of the utmost importance for the success of any organization. BI is the management of
a company’s internal data. This includes: the Extract, Transform and Loading (ETL) of this
data in a well designed data warehouse in order to extract and present the data as intelligent
information. This will help any business make better decisions based on its own historic
information and can therefore project possible future trends. CI is the gathering and analysing
of intelligence about the behaviours of the various market’s actors in order to make certain
decisions based on market trends. Since competitors are a part of the market, the collecting of
information on competitors that enables to monitor their behaviour in order to pinpoint their
weak/strong points will form part of CL

Teo and Choo (2001) stated that competitive intelligence is a set of practices or
formalized processes in organizations aiming to gather relevant information about competitors
to stay one step ahead in middle and long range planning.
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By reviewing the literatures, it is concluded (Akram, 2011) that the Competitive
Business Intelligence systems can be assumed to contain different kinds of activities proposed
at observing competitors, and collecting different types of information such as human
resource, marketing policies, and operation management. Additionally, Competitive Business
Intelligence may contain activities that aim to collect, process, analyze, transfer and display
information, in the required format to decision makers to enhance decision making process.

3. Business Intelligence maturity models

The effective development of BI in the organization should be based on scientific
theories. It seems that theory of maturity models gives the good foundation.

The term of maturity describes a “state of being complete, perfect or ready. To reach
this a desired state of maturity, an evolutionary transformation path from an initial to a target
stage needs to be progressed” (Lahramnn et al, 2011). Maturity models are used to guide this
transformation process. They help define and categorize the state of an organizational
capability (Watson, Ariyachandra, Matyska, 2001). Maturity model for BI helps organization
to answer for these questions: where in the organization is most of the reporting and business
analysis done today?, who is using business reports, analysis and success indicators?, what
drives BI in the organization?, which strategies for developing BI are in use today?, and what
business value does BI bring? (Hribar Rajteric, 2010).

A high number of maturity models for BI has been proposed (Larman, et al; 2011;
Hagerty, 2011;Watson, Ariyachandra, Matyska, 2011; Eckerson, 2004). Table 2 gives an
overview the identified BI maturity models.

Table 2 Overview of BI maturity models

Name of the model Description

TDWTI’s Business This model focuses mainly on the technical aspect for maturity

Intelligence Model — assessment. It constitutes of 6 maturity levels and uses a

Eckerson’s Model metaphor of human evolution: prenatal, infant, child, teenager,

Eckerson (2004) adult and sage

Gartner’s Maturity Model | The model is a mean to assess the maturity of an organization’s

for BI and PM efforts in BI and PM and how mature these need to become to

Burton (2009), Rayner reach the business goals. The model recognizes 5 maturity

(2008) levels: unaware, tactical, focused, strategic, pervasive

AMR Research’s The model is described by 4 maturity levels: reacting (where

Business Intelligence/ have we been?), anticipating (where are we now?),

Performance Management | collaborating (where are we going?), and orchestrating (are we

Hagerty (2011) all on the same page?). It is used to assess the organization in
the area Bl and PM

Business Information The model is characterized by 3 maturity levels. The first level

Maturity Model answers the question ,, what business users want to access”, the

Williams (2003) second “why the information is needed”, the third “how
information put into business use”

Model of Analytical The model describes the path that an organization can follow

Competition from having virtually no analytical capabilities to being a

Davenport, Harris (2007) |serious analytical competitor. It includes 5 stages of analytical
competition: analytically impaired, localized analytics,
analytical aspirations, analytical companies, and analytical
competitors
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Information Evolution
Model, SAS
SAS (2011)

The model supports organization in assessing how they use
information to drive business, e.g., to outline how information
is managed and utilizes as a corporate asset. It is characterized
by 5 maturity levels: operate, consolidate, integrate, optimize,
innovate

Model Business
Intelligence Maturity

The model was developed in knowledge management and
constitutes of 4 maturity levels: data, information, knowledge

Optimization Maturity
Model
Hribar Rajteric (2010)

Hierarchy and wisdom
Deng (2011)
Infrastructure The model enables a move from reactive to proactive service

management. It aids in assessing different areas comprising the
company infrastructure. The model is described by 4 maturity
levels: basic, standardized, rationalized (advanced), and
dynamic

Lauder of Business

The model describes levels of maturity in effectiveness and

Intelligence (LOBI) efficiency of decision making. IT, processes and people are
Cates, Gill, Zeituny, assessed from the perspective of 6 levels: facts, data,
(2005) information, knowledge, understanding, enabled intuition

Hawlett Package Business | The model aims at describing the path forward as companies
Maturity Model work toward closer alignment of business an IT organizations.
The HP (2011) It includes 5 maturity levels: operation, improvement,
alignment, empowerment, and transformation

The model is based on the stages of growth concept, a theory
describing the observation that many things change over time in
sequential, predictable ways. The maturity levels include:
initiation, growth, and maturity

Teradata’s BI and DW Maturity concept is process-centric, stressing the impact of BI
MM on the business processes The model has 5 maturity levels:
Miller, Schiller, Rhone reporting (what happened?), analyzing (why did it happen?),
(2011) predicting (what will happen?), operationalizing (what is
happing?), and activating (make it happen).

Watson’s Model
Watson, Ariyachandra,
Matyska (2011)

One of the most popular BI maturity models is Gartner’s Maturity Model for Business
Intelligence and Performance Management (Rayner, 2008). It describes a roadmap for
organizations to find out where they are in their usage of BI. It provides a path for progress by
which they can benefit from BI initiatives. The model recognizes five levels of maturity:
unaware, tactical, focused, strategic, and pervasive. The assessment includes three key areas:
people, processes, and metrics and technology (Burton, 2009, Hribar Rajteric, 2010). The first
level is often described as “information anarchy”. It means that there is a lack of awareness
and need in organization to collect, process and analyze the information. Data are not
complete, incorrect and inconsistent and organization does not have defined metrics. The uses
of reporting tools are limited. The second level of BI maturity means that the organization
starts to invest into BI. Metrics are usually used on the department level only. Most of the
data, tools, and applications are in “silos”. Users are often not skilled enough in order to take
advantage of the BI system. At the third BI maturity level (focused) the organization achieves
its first success and obtains some business benefits from BI, but it is still concentrated on a
limited part of the organization. Management dashboards are often requested at this level.
Their goals is to optimize the efficiency of individual departments or business units, but are
not related to the broader organization goals. At the strategic level, organizations have a clear
business strategy for BI development. They include BI into critical business processes and use
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it for strategic and tactical decisions. The application of BI is often extended to customers,
suppliers and others business partners. Sponsors come from the highest management. At the
last BI maturity level, BI plays pervasive role for all areas of the business and all corporate
culture. BI provides flexibility for adopting to the fast business changes and information
demand. The users have access to information and analysis needed for creating a business
value and influence business performance. The usage of BI is available to customers,
suppliers, and other business partners.

Another interesting BI maturity model is the model introduced by Eckerson (2004). It
includes six levels, called: Prenatal, Infant, Child, Teenager, Adult and Sage. Maturity is being
evaluated trough eight key areas: scope, sponsorship, founding, value, architecture, data,
development and delivery. The Prenatal phase lasts until a data warehouse is created. Reports
are usually built into operational systems and limited to that individual system. At the Child
level the organizations bay their first interactive reporting tools, which are used to drill data.
Regional data warehouse are build, but they are not linked to each other. The Teenager level
means that organization recognizes the value of consolidating regional data warehouse into
centralized data warehouse. Such infrastructure enables to perform enterprise-wide analysis,
bridging the border of individual departments gaining new knowledge. At this level
customized dashboards are introduced. The main characteristics of the Adult level are:
centralized management of BI data sources, common architecture of the data warehouse, fully
loaded with data, flexible and layered, delivery in time, predictive analysis, performance
management, and centralized management. Key performance indicators and business
performance are used to compare the actual state with the strategic goals of the organization.
At the Sage level, business and IT are aligned and cooperative. BI provides services with high
added value, bringing high business value and competitive advantage. Highly customized
reports and key performance indicators are applied. For faster development of different Bi
solutions service oriented architecture (SOA) is used (Hribar Rajteric, 2010).

“Each of the BI maturity models suggests that BI capabilities within an organization
grow from simple report use to usage with greater sophistication and complexity. Thus it
follows a maturity or stage model that would first provide limited integration and data access
to grater information and awareness resulting in organizational transformation and business
agility to combat competitive forces” (Schick, Frolik, Ariyachandra, 2011).

Moving from one maturity level to another requires changes in all of the
characteristics that make up these stages. Achieving the highest BI maturity level is
particularly complex and requires changes in management vision, founding, data
management, and more (Wixom and Watson, 2010).

4. Example of organizations competing with Business Intelligence

There are more and more organizations, that try to compete and take competitive
advantage trough BI.

Wixom and Watson (2010) described some organizations that provide example of
using BI to support organizational transformation. For example, Harrah’s Entertainment
decided to implement Bl-based customer relationship management and innovative Total
Rewards Program that rewarded customers for their stay and play at Harrah’s properties. To
implement this strategy, Harrah’s created a BI infrastructure and applications. Many of the
applications help analysts better understand Harrah’s customer, identify their place in a
customer lifetime cycle and identify customer segments for marketing campaigns.

Another interesting example of organizations that use BI for making organizational
transformation is Continental Airlines. Continental after good experiences in using
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conventional BI decided to apply real-time BI applications. They aimed first of all to improve
the operational decisions. Operations mangers combined plane data with marketing data about
high value customers and began making decisions about thinks like flight delays and gate
changes that optimized customer service interactions.

Norfolk Southern, one of the four largest freight railroads in the United States, to
improve its services for customers decided to implement BI with a one terabyte data
warehouse to store data about railcars, shipments, human resources, and other key
transactions. BI applications allowed customers to inquire about their shipments using a web
interface. “The users can access current data, which is updated hourly, or they can look at
three years of history of their transactions. Norfolk Southern has calculated that 4 500 reports
are delivered to users daily and that would require 47 people to send out today’s volume of
reports using the old manual processes” (Wixom, Watosn, 2010).

An interesting case of the organization was presented by Schick, Frolick and
Ariyachandra (2011). Monster Worldwide is a pioneer in the online job search industry. The
organization, in order to state at leadership position on this dynamic changeable market,
decided to implement BI. BI was slated to become the new competitive advantage for the
company. Monster’s BI framework relies on 10 progressive steps or components. As Monster
progresses through each step, the degree of derived knowledge intelligence and competitive
advantage increases. The progressive steps for the framework listed sequentially are: (1) data,
(2) standard reports, (3) ad hoc reports, (4) query drilldown, (5) alerts, (6) statistical analysis
and data mining, (7) forecasting, (8) predictive modeling, (9) optimization and (10)
innovation. BI has created a new competitive advantage for Monster that would propel the
company into eventual economic recovery.

5. Conclusion

This paper has explored the possibility of BI using to compete on the marketplace. It has
been argued that in order to achieve the high competences in BI (and consequently the high
business success), organizations should use the theory of BI maturity models. It describes a
roadmap for organizations to find out where they are in their usage of BI. It provides a path
for progress by which they can benefit from BI initiatives.

The discussed cases of organizations have confirmed that BI may be an effective tool in
competing in the marketplace. It has allowed to make fundamental changes and running new
business (e.g., establishing new co-operation, acquiring new customers, launching new
products and services). Additionally, BI has resulted in increasing the quality of decision
making (at all levels of management), improving business processes and operational
efficiency.
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ABSTRACT:

The goal of this study is to present a concept of a fuzzy semantic relatedness measure that was
derived on the basis of human perception of relatedness and a fuzzy set theory. The fuzzy
semantic relatedness measure is perceived as a linguistic variable that can take one of the
following values: lack of relationships, weak relationships, neutral, strong relationships,
synonyms. These values are treated as fuzzy sets with membership functions that can be
defined with the use of different semantic relatedness measures. It seems that the concept of
the semantic relatedness measure could be incorporated in information retrieval and
information filtering systems.

KEYWORDS:
Semantic relatedness measures, fuzzy sets, linguistic variables

1. Introduction

Information society benefits greatly from the development of new communication
technologies but at the same time is suffering from information overload. In general, there is
no problem with accessing information but the vital issue became selecting the information
that is needed, required, relevant or useful to a user. These kind of issues are tackled in the
realm of information retrieval and information filtering domains (Manning, Raghavan, &
Schiitze, 2008; Abramowicz, 2008). In general, information retrieval deals with ad hoc user
information needs whereas information filtering meets constant information needs.
Traditional information retrieval and information filtering is based on so-called keywords
matching that means it checks syntactic compatibility of words. However, the effect of this
method of retrieval is characterised by lack of precision which manifests itself in returning
information that is irrelevant to the needs of a user (e.g. a problem with homonyms - words
that have different meanings depending on the context: looking for information on "mouse,"
we get the results concerning an animal and a computer device). On the other hand, not all
relevant information is retrieved (so called poor recall): searching for information on the
"books" user does not get information about the "short stories", "stories". Therefore, syntactic
matching ignores the meaning of words, i.e. semantics. Current information retrieval and
information filtering systems incorporate semantics. The crucial role in these systems is
played by semantic similarity and semantic relatedness measures that were constructed in
order to simulate human perception of similarity and relatedness between words or
documents.

A fuzzy set theory that was designed to model human perception of vague terms and
phenomena has already found applications in modelling information retrieval systems, e.g. in
(Ogawa, Morita, & Kobayashi, 1991) a fuzzy information retrieval system was presented that
is based on a key words similarity matrix, in (Huang & Kuo, 2010) a similarity between
documents that are represented by fuzzy sets is defined. However, to the best knowledge of
the author there is no formal definition of a general fuzzy semantic relatedness measure.

In the next section the concept of semantic relatedness is presented that is vital in
information retrieval and information filtering systems. Next, the basis of fuzzy set theory is
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outlined. Finally, the proposition of a fuzzy semantic relatedness measure is described,
together with a discussion of its possible future applications.

2. Semantic relatedness measure

In general, similarity measure (sim) for objects from a set O (a set of words, documents,
graphs, ...) is a function that takes values from an interval [0,1]:

sim: OxO — [0, 1] (1)

and satisfies the following condition: V x,y € O sim(x, y) < sim(x,x) and sim(x,y)=1 if
and only if x=y.

Semantic similarity reflects lexical relations between words such as synonyms (e.g. car,
auto) or hypernyms (“is a”, e.g. house, building). Semantic relatedness is a more general term
than semantic similarity; it encompasses more kinds of lexical relations, e.g. meronyms (“a
part of”’, e.g. wheel, car), antonyms (e.g. hot, cold), associations (e.g. student, university).
Hence, two words can be in some kind of a semantic relationship but it cannot be said that
they are semantically similar (have similar meaning), e.g. university and rector). Semantic
distance is defined as the inverse of semantic relatedness (Budanitsky & Hirst, 2006). A
semantic relatedness measure (SRM) can be defined in the same way as a similarity function;
for a pair of objects it associates a number from an interval [0,1] (equation 1) that reflects the
strength of semantic relationships or in other words strength of similarity in meaning or some
kinds of relationship in meaning. The value 1 of this measure means that two objects (words,
documents) have identical semantic meaning.

Measures of semantic relatedness can be divided into:

e vector-based measures (e.g. Latent Semantic Analysis (Deerwester, Dumais,
Furnas, Landauer, & Harshman, 1990)),

e graph-based measures (Rada, Mili, Bicknell, & Blettner, 1989; Leacock &
Chodorow, 1998; Hirst & St-Onge, 1998; Wu & Palmer, 1994),

¢ information theory — based measures (Resnik, 1995; Lin, 1998),
e gloss-based measures (Lesk, 1986),

e hybrid approaches (Jiang & Conrath, 1997; Pirr6 & Euzenat, 2010; Wojtinnek &
Pulman, 2011).

The above mentioned approaches were applied to different language resources, e.g.
Wordnet (Budanitsky & Hirst, 2006; Menendez-Mora & Ichise, 2010), Wikipedia (Ponzetto
& Strube, 2007; Zesch, Miiller, & Gurevych, 2008; Gabrilovich & Markovitch, 2007)), and
WWW (Gracia & Mena, 2008).

3. Fuzzy sets

In a description of phenomena, not only of an economic nature, sets appear for which it
can be strictly defined whether an object belongs to these sets or not, e.g. a set of companies
that are quoted on the Warsaw Stock Exchange. These kinds of sets are called crisp sets.
However, sometimes sets appear for which it cannot be strictly judged whether some object
belongs to these sets or not. For example, if we would like to define a set of companies that
have high earnings. If a company achieved 1 million of earnings, does it mean that it belongs
to this set or not? If we decide that it belongs to this set then what about a company that
achieved a half million of earnings? In order to describe those types of collections Zadeh
(1965) introduced a concept of a fuzzy set. A fuzzy set is defined by a membership function
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that determines the degree of belonging of an element to this set. A formal definition of these
kinds of sets is shown in equation 2. Sets with strictly defined elements belonging to the set
(crisp sets) can be treated as special cases of fuzzy sets — with a membership function taking a
value of O or 1.

A ={(x, pax)): xe X} 2)

where:

A — a fuzzy set defined in a universe of discourse X

us —a membership function, us: X — [0,1]

An example of a membership function for a fuzzy set ,.high earnings” is presented in
figure 1. It illustrates our own, subjective perception of high profits: if a company made a
profit of one million we do not consider them too high (the value of the membership function
is close to 0), and if it generated four million we consider its earnings as rather high (a value
of the membership function is about 0.8), but if it made six million we recognize it as
belonging to a set of companies with high earnings (for the 6 million earnings the
membership function reaches a value of 1).

“high A
earnings”
1

»
|

0 1 2 3 4 5 6 Earnings[min]

Figure 5 An example of a membership function for ,,high earnings*.

Depending on the application area, the value u4(x) of the membership function can be
interpreted as (Dubois & Prade, 1997):

e degree of similarity of the object x to prototype elements of A; approach used in
cluster analysis, regression analysis, fuzzy control systems,

e degree of preference where A can be interpreted as a collection of preferred
objects with different degrees; approach used in fuzzy linear programming,
decision analysis,

e degree of uncertainty where the value of the membership function defines the
degree of possibility that a parameter p has value x provided that the only thing
we know is that “p is A*; approach used in expert systems and artificial
intelligence.

In this study the membership function will be interpreted in terms of the first meaning: a
degree of similarity.

The fuzzy set theory proposed by Zadeh gave foundation to a wide range of research
areas, e.g. fuzzy logic, fuzzy logic reasoning. Fuzzy logic rules allows us to construct models
and implement systems that use imprecise and vague information that cannot be modelled in
other way. Especially it can be useful for modelling human perception of different phenomena
as humans often use imprecise rules and categories (Zielinski, 2000).
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Based on the concept of fuzzy sets, Zadeh (1975) defined a concept of an linguistic
variable (equation 3), which is useful in describing a kind of variables that values takes words
or sentences in natural or artificial languages.

LV =N, TNN), U, S, M) 3)

where:

LV — a linguistic variable

N — a name of a variable

T(N) — a collection of possible linguistic values for N
U — a universe of discourse

S — a syntactic rule that generate terms in T(N)

M — a semantic rule that for each value of a linguistic variable x assigns its meaning
M(x) that is defined by a fuzzy subset of U. This fuzzy subset is characterised by a
compatibility membership function: c:U—[0,1]

An example of a linguistic variable is shown in next section. In fact, a proposed fuzzy
semantic relatedness measure is a linguistic variable.

4. Proposition of a fuzzy semantic relatedness measure

In practical applications more important than the actual numeric value of semantic
relationships measure is a subjective assessment of the semantic relationships. People can
judge/perceive the degree of semantic relationships in terms of "lack of relationship", "weak",
"neutral", "strong relationships", "synonyms", whereas the characteristics of each category
can be defined individually by a user. It should be noted that it is difficult to define the
boundaries of measurement ranges of semantic relationships for each category. That is why,
in order to encode a human perception of a measure of semantic relationships, the author
proposes a definition of the semantic relationships as a linguistic variable whose values

comprise the adapted concepts of a five-point Likert scale (equation 4).
(FSRM, T(FSRM), U, S, M) 4)

where:
FSRM — a fuzzy semantic relationships measure
T(FSRM) — a collection of possible values of a fuzzy semantic relationships measure

T(FSRM)= lack of relationships + weak relationships + neutral +
strong relationships + synonyms

U — a universe of discourse; a set of words or documents for which semantic
relatedness will be assessed

S — a syntactic rule

M — a semantic rule; M(x,y)- a meaning of (x,y) (a fuzzy subset of U) — a fuzzy set that is
defined by a compatibility function which assess a semantic relatedness measure (SRM)
between x and y: V(x,y)eU M(x,y)=SRM(x,y)

The relationship between the fuzzy semantic relatedness measure and its compatibility
function: a semantic relatedness measure is depicted in Figure 2. Examples of memberships
function for fuzzy sets: “lack of relationships® and “strong relationships® are shown in
Figure 3.
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Figure 6 A fuzzy semantic relationship measure as a linguistic variable.
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Figure 7 Examples of membership functions for fuzzy sets: “lack of relationships‘‘ and “‘strong relationships*.

Membership functions that define values of the fuzzy semantic relatedness measure can
be defined with the use of different semantic relatedness measures (see section 2).

5. Areas of applications and future research

The main question that arises is: What are the benefits of the fuzzy approach to
semantic relationship measure? The proposed fuzzy semantic relatedness measure could be
used in the systems that have to simulate human perception of semantic relatedness. For
humans it is difficult to tell whether the semantic relatedness between two concepts or
documents equals to 0.5 or 0.6. It is much easier to judge and reason in categories of “strong”,
“weak” relatedness. That is why it seems plausible to try to use this measure and incorporate
fuzzy logic in systems that simulate human behaviour and reasoning. Especially, it seems to
be reasonable to seek potential applications in an area of information filtering where there is
the need of judging whether some input data (information, documents, emails, ...) are relevant
to user profile; in a formal way whether the measure of semantic relationship between input
data and user profile is high enough to justify to treat input data as relevant. The main premise
for building this kind of systems is the need to help the user, and particularly to automate the
process of human reasoning; fuzziness seems to help in this task. Hence, the future research
will concentrate on design on an information filtering model that uses the fuzzy semantic
relatedness measure.

6. Conclusion

In the paper a fuzzy semantic relatedness measures was defined as a linguistic variable
whose values represent human perception of relatedness. Values of this variable are coded as
fuzzy sets that can be defined individually by a user. The based variable that can be used for
defining these fuzzy sets is a semantic relatedness measure. It seems that the fuzzy semantic
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relatedness measure might find its application in systems that simulate human reasoning, e.g.
in information filtering systems. Therefore, this area will be a subject of future research.
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BUDOUCNOST SOCIALNICH SITI
THE FUTURE OF SOCIAL NETWORKING

Tomas Pitner
Masarykova univerzita, Fakulta informatiky, laboratot LaSArIS, tomp@fi.muni.cz

ABSTRAKT:

Fenomén socidlnich siti v soucCasné dob¢ vlddne internetu a pravdépodobné zilistane
vyznamny i pro pdr nasledujicich let. Nicméné¢, jak jsme neddvno vidéli na piipadu upisu
akcii Facebooku (FB), je riist omezen hned nékolika faktory. Clinek se bude zabyvat
nekterymi z nich, snazi se identifikovat jejich hrozby, a nastini moZnou budoucnost.

ABSTRACT:

The phenomenon of social networks is currently ruling the Internet and it will probably
remain significant for a couple of following years. However, as we recently saw the case of
Facebook (FB) IPO, the growth is limited by several factors. The paper will tackle some of
them, tries to identify their threats, and outline their possible future.

KLICOVA SLOVA:
Socidlni sité, Facebook, Twitter, LinkedIn, statistiky, hrozby, ptedpovéd

KEYWORDS:
Social networks, Facebook, Twitter, LinkedIn, statistics, threats, forecast

1. Uvod

Fascinujici rast popularity socidlnich siti v podstatn¢ ve vSech koutech dnes
jiz globalizovaného svéta je zdleZitosti poslednich 5-6 let. Sluzby jako Facebook, Twitter,
casteCn¢ 1 profesni LinkedIn se staly pro vétSinu uzivateli vedle klasickych obecné
pouzitelnych sluZeb na internetu, jako je vyhledavani nebo posta, nejcastéjSim mistem pobytu
v internetovém prostfedi - neziidka i v profesni roli. Uplynuly vyvoj lze charakterizovat
n¢kolika rysy:

e Jsou zde velci hraci (predné Facebook, Twitter) s poCty uZivatel t€sné pod miliardu,
ale celosvétoveé nejde o dominanci jednoho dodavatele. Tim je situace podobnd jako
na srovnateln€ globdlnim trhu vyhledavacich sluzeb - 1 zde dominuje Google, dokonce
jesté markantngji, ale jsou regiony (Rusko, Cina, témé&f aZz dodneska i Cesko
se Seznamem).

e Vuplynulych letech sméfoval vyvoj voblasti sluzeb Webu 2.0 - tedy vysoce
interaktivnich aplikaci funkEné pfistupnych pies webovy prohlizec¢, ale stejné
pohodIné obsluhovatelnych jako aplikace instalované na pocitace — k dstupu od webu
jako publikacni platformy (kazdy muze sdilet snimky, profily, blogy, pfispivat na wiki
stranky) k médiu komunika¢nimu.

e Nové sluzby komunikaci také samy meéni. Odpovidaji pfedevSim na obecny trend
zrychlovani, ,neformalizace a presunu na mobilni platformy. U Twitteru
je to dotazené do extrému - posilaji se zprdvy o max. 160 znacich (podobné jako
SMS), komunikace je velmi struc¢nd, jen k jadru véci. VSe ostatni je odkazované
a uloZené jinde. Komunikovat lze ale tudiZ odkudkoli, bleskové, typicky z mobilniho
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zafizeni. Tzv. Arabské jaro v Egypté vrcholici pddem H. Mubaraka bylo pohdnéno
pravé touto rychlosti a jednoduchosti.

e Socidlni sité zacCaly byt atraktivni i pro firemni uZivatele - at’ uzZ smérem k zédkaznikim,
tak dovnitf firmy.

2. Socialni sité dnes

Pocty uzivatelit Facebooku a dalSich hlavnich aktéri jsou impresivni: jiZ na zacatku
2012 dosahl Facebook poctu celosvétové 800 mil. aktivnich uzivatelt pfi nartistu 100 mil.
Za posledni rok. Twitter je vzhledem ke své povaze, zkratkovitosti, hutnosti a neformalnosti
zélezitosti spiSe mladych, presto mél k zacatku roku 100 mil. aktivnich uzivatelt. Zajimava
jsou ¢isla u profesni socidlni sité LinkedIn se 64 mil. uZivateli jen v Severni Americe [1].
Posledni vysoké hodnoté se nelze divit — ukazuje se, Zze LinkedIn je pfi navazovani B2B
kontaktd 4x G¢innéjsi neZ obecny Facebook nebo Twitter [2]. Ve Spojenych statech nicméné
jako tfeti po FB a Twitteru figuruje Pinterest — elektronicka néasténka s obligatnimi mozZnostmi
,lajkovani*, nédsledovani atd. —, ktery je u nds téméf neznamy, nemaje ani ¢eskou jazykovou
mutaci.

Za povSimnuti stoji, Ze vySe uvedend Ccisla nemuseji byt maximélni, o nichz
se v souvislosti s tou ¢i onou siti hovofi: statistiky se 1i${ zahrnutim bud’to jen aktivnich (co to
ale znamena?) nebo vSech registrovanych. Pfi maximalizaci bychom mohli hovofit az o 900
mil. u FB, 550 mil. u Twitteru a 150 mil. u LinkedIn. USA jsou rovnéz ve vyznamn¢ jiné
situaci ve vyuZzivani mobilnich prostfedkll pro sledovéani televize a multimédii, coz déle
ovlivituje médy pouzivani socidlnich siti.

Katherine Rushton v prestiznim The Telegraph interpretuje vyvoj [7] na ptelomu roku
2011 jako signdl pomalu se ménicich poméri. Podil nejvétsi ze siti, Facebooku, na poctu
navstév socidlnich siti z Britdnie klesl mezimési¢né o vice neZ procento a drZi se jen tésné
nad 50 %. Tehdejsi odhady, pro zajimavost, hovotily o mozné trzni kapitalizaci Facebooku
na drovni az 100 mld. USD. Skute¢nost byla jen o néco vice neZ polovi¢ni - aktudlng
cca 52 mld. [6] TrZzni kapitalizace obra z branze vyhleddvani — Google — je stdle podstatné,
vice nez 4x vyssi, ale Facebook pies pokles stile drzi vysokou ,,cenu: pomér ceny akcie
k vynostim je oproti Googlu dvojndsobny. Ob¢ spole¢nosti neplati dividendy, Cili zdjem
o n¢ se opird pouze o ocekavani budoucich vynost, nikoli o jejich historii.

3. Hrozby pro socialni sité

Existuje celd fada ohrozeni, kterd mohou — a pravdépodobné i budou — znamenat
sniZeni tempa riistu zejména velkych hraci na trhu socidlnich siti. Nékterd jsou pfitom takovd,
Ze jedni ztraceji, zatimco jini ziskavaji.

e Facebook na jafe 2012 celil poklesu objemu zobrazené reklamy v USA i pfes vyrazny
ndriist poctu dennich uZivatelli jednoduSe proto, Ze stdle vice z nich ¢te Facebook

z mobilnich zarizeni, kde je pomyslnd ,reklamni plocha* podstatné mensi. Reklama

bude muset byt cilené;si.

e Socidln¢ sit¢ dnes vnimaji mozné legislativni zdsahy a regulace [4] jako vysoké
potencidlni riziko. Zatimco tradicni technologické firmy nebyvaly v tomto ohledu
piili§ vnimavé - jednodusSe Sly nezdvisle na za svym - Facebook od pocatku s vlivem
statu kalkuloval, o ¢emZ mj. svéd¢i angazma byvalého vysokého trednika jako COO.
Zasahy by pravdépodobné nevedly ke zniceni velkych, ale jist€ k omezeni jejich vlivu
a dost moznd dal$i expanze, kdyby se napiiklad jednalo o omezeni nakladani
s osobnimi udaji, ptipadné nutnost masivné¢ shromazd’ovat a ufadlim poskytovat data,
napt. o pohybu uzivateli podobné, jako museji ¢init mobilni operatofi.
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e S hlavnimi socidlnimi sitémi, specidlné¢ Facebookem, jsou doslova pupec¢ni $itrou
propojeni poskytovatelé ndvaznych aplikaci, typicky her. Logicky tak akcie hlavniho
reprezentanta této skupiny, spole¢nosti Zynga, kopiruji v rstu a poklesu Facebook [3].
Firmy jako Zynga by v principu dokdzaly pomérné rychle technologicky migrovat
jinam, ale toto nelze s jistotou fici o0 mnoziné uzivatelii nezbytné pro fungovani jejich
herniho ¢i podobného podnikéni.

® Pro ty nejveétsi je samoziejmé podstatné, zda se jejich trzni podily na dil¢ich trzich
pifehoupnout pfes magické hranice, typicky zda a kdy ziskaji relativni ¢i dokonce
absolutni vétSinu trhu. V tomto - jiZz lokdlnim - boji rozhoduji regiondlini ¢i ndrodni
odlisnosti: zatimco Brazilec ma na socidlni siti v priméru 481 kontaktii, Japonec
pouhych 29, [1]. Je jasné, Ze nabidka dalSich sluZeb a aplikaci musi byt nutné rozdilna,
jinak velky poskytovatel riskuje, Ze ho lokdlni firma nepusti déle.

4. MozZny vyvoj

Predvidani je vzdy nejisté, ale vyznamné trendy lze vypozorovat [S]. Neni asi
pravdépodobné, Ze by se vbrzku objevily sluzby socidlnich siti s pfevratné novymi
vlastnostmi: spiSe plijde o mix stdvajicich ndpadi [8]. Vyznamnéjsi prilomy piijdou az ve
chvili, kdy se vyuZije néjaké dals$i, modernéjSi zafizeni (napf. v néem zdsadné lepsi
smartphone, chytry domadci spotiebi¢) nebo bude obohacena infrastruktura (tfeba nové
identifika¢ni moZznosti). Pfi dneSnich obfich velikostech socidlnich siti neni dlouhy rist
jednotlivych siti realisticky. Stejné tak ale donekonecna neporoste ani trh jako celek, nebot
pocet siti, snimiZ jednotlivec aktivné interaguje, je rovnéZ limitovan — jsou to redlné,
kazdodenné€, dvé ti1 sité.

Daji se cekat komplexnéjsi sluzby dostupné na webu: ve skuteCnosti se postupné
napliuji vize Tim Berners-Lee, ktery predvidal pfed deseti lety sémanticky web umoznujici
resit slozitéjsi tlohy sestavajici z fady dil¢ich (online proveditelnych) tkont — napft. fetézec
naplanovani, vyhledani, nakup, pouZziti. Co se rovnéZ méni, je ndzor na ochranu soukromi:
obecné jsou starSi uzivatelé opatrnéjSi v tom, co se o nich na internetu vi. Mladi uz méné,
ale zUstava otdzkou, zda se vnimani posune, az dospé;ji.

Prdce na prispévku byla cdstecné podporena projektem preshranicni spoluprdce AT-CZ iCom
¢ M00171 financovanym ERDF a stdtnim rozpoctem CR.
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SOCIALNI INTRANET JAKO BUDOUCNOST V PODNIKOVE
KOMUNIKACI

SOCIAL INTRANET AS A FUTURE OF CORPORATE
COMMUNICATIONS

Martin Pochyla
VSB-TU Ostrava, Ekonomicka fakulta, martin.pochyla@vsb.cz

ABSTRAKT:

Tento ¢ldnek je zamétfen na aktudlni vyvoj a moZnosti na poli socidlnich intranetd, které
nachédzeji své moznosti uplatnéni u firem, ufadi a vzdé€lavacich instituci. S postupnym
roz§ifovanim principti socidlnich siti do firemnich intranetd, souvisi nutné zmény, které
vyzaduji dikladné planovani a fizeni. Lidé, ktefi vyuZivaji socidlni sit¢ ve svém osobnim
Zivoté, mohou svou znalost a zkuSenost prenést do firemni komunikace. Vedeni spole¢nosti
by mélo rozumét, jaké piinosy mohou mit socidlni intranety, a musi hledat nové myslenky u
svych zaméstnanct, firemnich partnerti nebo zdkaznik. V rdmci Clanku je dile popsdna
zékladni pravidla pro implementaci socidlniho intranetu a pohled na pravidla a procesy, které
takovouto implementaci provazi.

ABSTRACT:

This article is focused on recent development and opportunities in the field of social intranets
that increasingly affect the daily operation of thousands of companies, offices or educational
institutions. With the gradual expansion of the principles of social networks to corporate
intranets, the changes that require careful planning and management should be related.
People, who use social networks in their personal lives, can through their knowledge and
experience very easy transfer corporate communication. Management companies should
understand what benefits social intranets can have, and must find new ideas for their
employees, business partners or customers. The article also describes the basic rules for the
implementation of social intranet and the basic view at the rules and processes that
accompany such an implementation.

KLICOVA SLOVA:
Intranet 2.0, socidlni sité, podnik 2.0, fizeni znalosti, sdileni informaci, on-line komunikace

KEYWORDS:

Intranet 2.0, Social Networks, Enterprise 2.0 , Knowledge Management, Information Sharing,
On-line Communication

1. Uvod

Socidlni sit¢ kazdy den vyuzivaji miliény lidi na celém svété. Tento fenomén patii k
jednomu z disledkt Webu 2.0 a pro firmy je cCasto oznacovidn terminem Enterprise 2.0.
Enterprise 2.0 je koncept, v jehoZz rdmci integrujeme ndstroje a technologie Web 2.0 do
podnikovych procest, ¢imz podporujeme spolupridci zaméstnancu, partnert, dodavatelii a
zékaznikl a zapojujeme je do nové vzniklych siti lidi s potfebou piistupu k obdobnému typu
informaci. [1]

V ramci vySe zminénych pojmit, je dulezité také vymezit pojem socidlniho intranetu,
kterym se bude tento ¢lanek zabyvat piedevSim. V nékterych zdrojich je také uvadén pojem
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Intranet 2.0, ktery je dle mého nazoru shodny se socidlnim intranetem. Socidlni intranet je
volné definovén jako: Intranet, ktery nabizi vét$i mnoZstvi socidlnich ndstroji a aplikaci pro
vétSinu firemnich zaméstnancti, aby je mohli pouzit jako prostfedek pro sdileni znalosti s
ostatnimi zaméstnanci. Socidlni intranet mohou pfedstavovat blogy, wiki, diskuzni fora,
socidlni sité, nebo kombinaci téchto ¢i jinych socidlnich néstroji, které jsou alespon zcasti
pfistupné na hlavnim intranetu nebo domovské strance firemniho portdlu. [2]

Pravé zdkladni funkce sluzeb a online aplikaci, které jsou v ramci socidlnich siti
vyuZivany, mohou nabidnout zajimavé moZnosti podnikové sféfe. Ve svém diisledku mohou
socidlni sit¢ nahrazovat stavajici feSeni intranetu, které jiz neni schopno nabidnout funkce a
sluzby fesici nové pozadavky a potieby zdkaznik nebo obchodnich partnert. S ptihlédnutim
k podstaté socidlnich médii, je dulezité dat zaméstnanctim odpovédnost a umoznit jim podilet
se na rozvoji této moderni formy komunikace a sdileni informaci a znalosti.

Socidlni média vSak mohou byt obrovskym piinosem v kazdodenni praxi pracovniho
procesu. Mohou zvySovat kvalitu komunikace a spoluprace jak mezi zaméstnanci uvnitf
firmy, tak s externimi pracovniky i s klienty. A v neposledni fad¢ také s vedenim: pomoci siti
se nabizeji nové a kreativnéjsi zpisoby, jak systematizovat snahu ziskdvat znalosti a nipady
od podfizenych. Nastup socidlnich médii ddle siln¢ podporuje dsili o "oteviené inovace" tim,
Ze umoznuje spolecnostem vytvaret komunikacni kanaly se zdkazniky a partnery, ktefi byli v
minulosti tézko dosazitelni a nebylo mozné s nimi trvale a cilené¢ komunikovat. Zapojenim
zameéstnancl do procesu zatazovani téchto médii do praxe se zvysuje i jejich zainteresovanost
a moznost vSech druhti alternativnich forem zaméstnani, jako je napt. prace z domu. M¢sta a
obce, které vyuzivaji socidlni sit&, chtéji jejich prostfednictvim rozSifovat a zatraktiviiovat
svou komunikaci s informacné zdatnéjSimi obCany a dostat se hlavné k mladsi generaci
obcanil. Socidln{ sité, zvIaste ty, které jsou profesiondlné zametené, ukazuji, jak mimorddné
uziteCny nastroj jsou pii ziskdvani obchodnich kontakti a pifi ndboru potencidlnich
zamg&stnancu.

2. Vyvoj v oblasti modernich intraneti

Pro zakladni pochopeni moZnosti, které nabizeji socidlni sit€¢ a aplikace ve firemnich
intranetech, je dulezité rozpoznat jednotlivé typy uZivatell. Tito uzivatelé se totiz budou
podilet na tvorbé nebo konzumaci obsahu intranetovych portdlt, a je dileZité jim v
realizovanych feSenich vychézet vstiic. Zakladni typologie uzivatel socidlnich siti ma podle
[5] Sest zdkladnich skupin.

1. Neaktivni - v socidlnich médiich ned¢€laji nic. Nectou je, nezajima je to, nebo o nich
ani nevedi.

2. Divdci - ¢tou blogy, poslouchaji podcasty, divaji se na videa druhych, ¢tou on-line
fora, ¢tou recenze a hodnoceni zdkazniku.

3. Utastnici - pecuji o sviij profil v socidlnich sitich, nav§tévuji socidlni weby (blogy,
Twitter, Facebook, Google+, LinkedIn aj.).

4. Sbératelé - pouzivaji RSS zdroje, on-line hlasuji o oblibenosti stranek, stranky
oznacuji tagy (Stitky) napiiklad na Delicious.com.

5. Kiitici - publikuji recenze a hodnoceni produktl a sluzeb, komentuji ¢lanky na blozich
jinych lidi, pfispivaji do on-line for, pfispivaji i edituji ¢lanky ve wiki.

6. Tvarci - publikuji svoje blogy a webové stranky. Tvoii a na webu publikuji, video,

audio ¢i hudbu. Pisi a publikuji ¢lanky a ptibehy na webech jinych lidi.
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V soucasné dobé se nachdzime ve stddiu pomérné radikdlnich zmén v pfistupu k

podnikovym aplikacim a jejich vyuzivéani. UZivatelé jsou stdle ¢astéji konfrontovéni s novymi
rozhranimi a formami vymény a sdileni informaci. Pozadu v tomto trendu nezlstavaji také
firemni intranety. Budovani novych intranetovych feSeni je vice zaméfeno na socidlni sité.
Hlavnim faktorem je vzdjemné vytvareni obsahu a autonomni samostatnosti v jeho formach
pfipojeni uvnitt i mimo organizaci. Jak popisuje obrdzek €. 1, tento trend jiZ postupné nastal a
bude se prosazovat ve stdle vétsi mife. Cilovym stavem je pak socidlni operacni systém, ktery
nabidne bezbariérové propojeni mezi podnikovymi aplikacemi a socidlnimi sitémi.
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Obrazek 10 - Propojeni socialnich siti, portalii a tymovych stranek Zdroj: [4]

Na zdkladé¢ provadénych vyzkumt [7], existuje pét zdkladnich trendd, které jasné

dominuji v implementacich novych intranetovych feSeni.

1.

Intranet se stavd vstupni branou do pracovniho webu (zdkladni rozhrani pro obsah,
sluzby, néstroje a aplikace, které 1idé pottebuji ke své praci). K zdkladndm potfebam
podnikii a zvySovanim produktivity se pfiddivd moZnost komunikace.

Intranet se stdvd tymovou platformou, a to diky moZnostem jeho rozhrani pfi feSeni
podnikovych projekti, spole¢né s budovanim komunikacniho rozhrani pro vzajemnou
spoluprdci zaméstnanci. AZ 10% organizaci tvrdi, Ze cely jejich intranet umoziuje
vzajemnou spolupraci.

x> o

Intranet se stdvd platformou pro téméf "real-time" komunikaci, podili se na zvySeni
rychlosti kterou lidé komunikuji a pracuji zaroven. Az 40% procent lidra, v piipadé
implementace socidlnich médii do intranetu, potvrdilo plné vyuZiti micro-blogovacich
sluzeb.

N

Intranet je nyni nezavislé prostiedi, které svou dostupnost rozsifilo mimo firemni zdi a
kancelaiské pocitate. V rdmci vyzkumu 90% organizaci potvrdilo, Ze je technicky
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mozné piistupovat do intranetu z domova a 30% firem tvrdi, Ze pro mnoho
zameéstnanct, ktefi pracuji z domova, je to jiZ béZnd praxe. V rdmci mobilnich
platforem aZ 7% firem optimalizovalo intranety pro piistup pies mobilni zafizeni, jako
jsou chytré telefony.

5. Intranet se stile vice pfimo zamétuje na lidi. Je to platforma, kde se mohou lidé vyjadiit
piimo k publikovanému obsahu, komunikovat s ostatnimi uZivateli nebo zacit budovat
sit¢ a komunity. Tyto sité¢ je mozné budovat mezi zaméstnanci nebo s firemnimi
zékazniky a partnery.

2.1 Problémové oblasti

V soucasné dob¢ je vniméani hodnoty ze socidlnich médii pfedevSim zaloZeno na
mékkych ukazatelich. V ramci podnikii stdle pfetrvdvaji obavy ve zplsobu ziskdni zpétné
vazby efektivnosti a vyuZivani socidlnich medii na intranetu. V zddném piipad¢ nelze hovotit
o propracovanych metodikdch méfeni navratnosti investic nebo stanoveni profitu. NejCast&jsi
problémy vyplyvaji ze zkuSenosti firem, které jiZ do svého intranetu podporu socidlnich siti
zaClenily:

e Je t€zké méfit socidlni média prostfednictvim externich ndstroji, protoZe neexistuje
podpora od ICT, pokud jde o integraci téchto ndstrojii do intranetu.

¢ Editor socidlnich médii zpracovava report identifikujici nejcastéji diskutovand témata.
Velmi slozité vykazovani relevantnosti obsahu a informaci na portale.

¢ Socidlni média byla spusténa jako pilotni projekt, tj. bez Sirsi diskuse o strategii. Proto
je ted’ tézké zacit méfit jejich celkovou efektivitu.

e Firmy méfi pomér poctu ndvstévniki k poctu diskutujicich, a tak vyhodnocuji
popularitu jednotlivych témat nebo diskusnich skupin.

U fady firem v Ceské republice, také pretrvavaji obavy z nasazeni socidlnich aplikaci a
jejich finanéniho piinosu pro spolecnost. Lonisky prizkum spolec¢nosti Manpower, ktery
zjistoval, jak zaméstnavatelé v CR a dalSich 35 zemich vnimaji pfinos socidlnich siti, ukdzal,
Ze v CR jsou socidlni sit¢ vnimany predevsim jako hrozba. Zaméstnavatelé se obavaji bud’
ztraty produktivity zaméstnancti, nebo ztraty povesti. [3]

Vétsina manaZert si jiZz dnes uvédomuje, Ze je nutné socidlni sit¢ minimdlné
monitorovat. VétSina pochyb je mozné shrnout do nize popsanych bodi.

e Nejistota ohledné skute¢ného piinosu pro spolecnost — neexistujici metriky pro

vypocet ROI nebo ekonomické vyhodnosti vyuzivani socidlnich siti na intranetovych
portélech.

® Bezpecnost dat — velké riziko tniku citlivych informaci a dat. Vzhledem k povaze
fungovani socidlnich siti existuje velka pravdépodobnost rychlého rozsiteni takovych
to informaci.

e Riziko snizeni produktivity (ztrita Casu) zaméstnanci — neexistujici moznost
monitorovat zameéstnance v ramci piispivani na socidlni sité. Velmi tenka hranice mezi
osobnim Zivotem a firemni kulturou.

e Jazykové bariéry a nestabilni prostiedi — n€¢kterd rozhrani modernich on-line aplikaci
nemusi byt pfipravena v ceském jazyce. Toto je také spojeno s nestabilitou
uzivatelského prostiedi, které je u on-line aplikaci a socidlnich siti velmi proménné.
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3. Implementace novych reseni

V ramci socidlniho intranetu je mozné rozpoznat dva zdkladni pfistupy implementace
novych aplikaci a sluZeb do struktury stavajicich intranett.

Rychla implementace - nutno najit zptisob, jak pfekonat rizika spojena s implementaci
nejen novych ndstrojt, ale i ptislusnych podnikovych procest.

Pomala implementace - riziko ztraty zaméstnanct o¢ekavajicich, Ze inovace budou
reflektovany i v interni komunikaci. Ztrata zdkaznikl, ktefi jsou zvykli na denni uzivani
ndstroji Webu 2.0.

Zkusenosti firem pfindseji diikaz o tom, Ze klicovd hodnota pro spolecnost spociva v
odbourdvani bariér plynouci napi. z oficidlni firemni hierarchie. Jednotlivi zaméstnanci
mohou generovat pro spole¢nost pfidanou hodnotu i mimo jejich hlavni obor ¢innosti. Dals{
moZnosti je tvorba a popis Wiki akronymi a specializovanych vyrazi, které pomahaji novym
zaméstnancim rychle se zorientovat ve spole¢nosti a zapojit se do projekti.

Zajimavou zkuSenosti z implementace je fakt, Ze zamé&stnanci se mnohem spiSe zapoji
do diskusi, pokud z toho vidi pfimou vyhodu.[8] Velikym rizikem je nizkd angaZovanost
zaméstnancl a vedoucich pracovnikil pfi tvorbé obsahu a jeho ndsledné aktualizaci. Hlavnim
divodem tohoto netspéchu je realizace téchto projektii bez jakékoliv strategie, cilii a téméf
bez jakéhokoliv obsahu. Obsah je v rdmci socidlnich médif velmi dileZity prvek. Pokud chtéji
firmy naldkat zaméstnance nebo své partnery na spolupraci v rdmci socidlniho intranetu, musi
pro né pripravit kvalitni obsah a tento patficn€ udrZovat.

Martin Onofrej [6] povazuje socidlni sité za vhodnou platformu pro ndzory samotnych
zamg&stnancl. Doporuceni pro komunikaci ale zni:

e stanovte jasnd pravidla,

e podporujte rozmanitost ndzort a nekompromisné ochranujte kvalitu,
¢ nepodporujte anonymitu,

e umoznéte vnaset i citlivé témata,

e podporujte egostav dospély.

3.1 Aplikaéni platformy a sluzby

Asi nebude velkym piekvapenim, Ze Microsoft SharePoint tvofi hlavni hnaci silu
socidlniho intranetu. Jak uvadi [2], ve skuteCnosti 56% organizaci s intranetem 2.0 vyuZiti
SharePoint jako zdkladni platformu. Dal$imi nej€astéjSimi platformami jsou socidlni sité
Facebook a Google+ (pro intranet 2.0 pouzivany jako soukromé skupiny), déle pak
WordPress a Blogger. Velkym hra¢em do budoucnosti miZe byt také socidlni sit’ pro podniky
Yammer.com, kterd si klade za cil oslovit pfedev§im podniky a zaclenit se do firemni
infrastruktury.

V praxi neexistuji Zadni komer¢ni dodavatelé softwaru, ktefi maji dvouciferny podil na
trhu s podnikovym socidlnim software. Nejbliz§im obchodni konkurentem Microsoft
SharePointu je IBM Connections s 6% respondentli na trhu. Pravé vySe zminény software
IBM Connections 4.0 vyuZziva mikroblogy, wikis, komunity i aktivity pro spolupréci s klienty,
partnery nebo zameéstnanci. Platforma postavend na bézi socidlnich siti nabizi pfedevsSim
kompatibilitu napfi¢ celou organizaci. Jeji hlavni pfednosti je moZnosti monitorovat a v
redlném cCase izolovat relevantni data z konverzaci, postii a nahrdvanych soubort. Toto online
feSeni umoziluje spolecnostem dosdhnout shody s firemnimi smérnicemi a zdroven pracovat

rychlosti, kterd je charakteristickd pro socidlni sité [10].
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4. Zavér

Intranety umoziuji zaméstnancim komunikaci v redlném c¢ase (web-conferencing,
micro-blogging, live-blogging, atd.). Hlavni vyhodou nov¢ integrovanych sluzeb a aplikaci je
skutecnost, Ze pfistup k t€émto novym médiim je umoznén odkudkoliv - mimo budovu
zam¢stnavatele nebo z mobilnich zafizeni. PredevSim mobilni zafizeni jsou velmi
vyhleddvanou platformou pro aktualizace informaci nebo jejich ziskani ve chvili potieby.

Stéle plati, Ze ve vétsiné podniki neni vrcholové vedeni dostate¢né aktivni v
prosazovéni socidlnich médii do struktur firemniho intranetu. Firmy si musi uvédomit, Ze
uspesné zavedeni néstrojit a aplikaci socidlnich siti se nerealizuje ptfes noc. Pilotni projekty
firemni politice a kultufe. Tyto zmény jsou vzdy béh na delsi trati. V této chvili neexistuje
jasnd odpovédét, co se tyka délky implementace socidlnich prvkii do intranetovych feseni.
Lze vsak predpoklddat, Ze na zdklad¢ stavajicich zkuSenosti, je implementace socidlnich
médii do interni komunikace zéleZitosti na 3-5 let! [9] Z tohoto dliivodu, jakékoli otdleni muze
predstavovat velké problémy v konkurenceschopnosti v budoucich obdobich.

Je potieba si uvédomit, Ze hlavni roli interni komunikace je zajistit informovanost
zamestnanct o déni ve firmé. Pokud jim nebudou dulezité informace sdéleny prostfednictvim
oficidlnich kandlti, domysli si je a vznikaji tzv. ,chodbovky®. Pro firmy je dulezité se v
socidlnich médiich soustiedit na nejpocetnéjsi skupiny divaki, a uspokojovat jejich potieby a
touhy po autentickych piibézich uvnitt spolecnosti, ze kterych vyristaji pozoruhodné napady
nebo produkty. Kritici a tviirci se pridaji sami. Nejveétsi riziko spo¢ivd v nezapojeni se do
socidlnich siti viibec. Rezignace na komunikaci nebo alespoii monitoring socidlnich siti vede
vzdy k finanénim ztratam.
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ABSTRACT:

The paper describes techniques which can be used for objects, persons and events search on
the Internet. It describes tools for monitoring and downloading Internet content, management
and retrieval of stored data, data analysis and results presentation. Utilization of these tools is
discussed in context of use by the Police.

KEYWORDS:
Internet search; downloading content; unstructured data analysis, social networks, forums

1. Introduction

This paper presents software tools for monitoring, identification, categorization and
downloading content from various Internet sources, developed by the authors of this article in
cooperation with other IT professionals from academic and commercial spheres. This is an
extensive set of library functions designed to identify different entities, their relationships and
their impact on the surrounding world in the Internet.

Originally, these tools were created to meet needs of commercial companies, such as for
marketing purposes in social networks and discussion forums. There were used to identify
discussions related to individual products, to measure the sentiment (satisfaction) of the
individual panelists and to select competitive products. It turned out, that developed
functionality is so strong that it can be successfully used for needs of the police in searching
for information about objects, persons and events that occur in the web content.

In practice this means that, for example when tracing stolen artworks, these tools must
be able to monitor structured or semi-structured data, such as auction houses offers, e-
commerce and advertising, as well as unstructured data, such as discussion forums and social
networks. The obtained information obtained should then be saved to newly created
workspace, which will be further examined by analytical and retrieval tools.

Although it is mostly about working with text data, there is also a solution for
identifying objects in 2D, 3D images and video, where the tool recognizes all objects and
their fragments. Parts working with text data are able to work with texts in various European
languages.

2. Basic architecture
Our solution consists of four main parts, namely:

Monitoring and the Internet content downloading tools,
Tools for management and retrieval of stored data,
Data analysis tools,

Tools for presentation of results.
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The whole system works in following schema: Selected Internet addresses are
automatically tracked, and if the tool finds any interesting data, the data are stored on the local
server. This data are analyzed and the results are compiled in reports for end users.

3. Monitoring and the Internet content downloading

There is no single universal technique for the Internet data acquisition. Data acquisition
procedure must be chosen according to the site from which the data are acquired. Simply we
can say that other techniques are used in the case of social networks and other for the rest of
the Internet, such as advertisements and discussions. For debates, advertising, and other
similar sites it proceeds in a way that the component, typically a single forum, is downloaded
completely, or all new posts are downloaded in a sufficiently short time period and stored on
the server. To do this, we use Web Harvest or Heritrix, which is more universal in use. But for
most servers is fully sufficient Web Harvest technology. As an extreme approach in case you
can’t use either of the above, we can mention saving each page using a special plug-in in the
form of images and their subsequent conversion into text format using OCR.

The situation is different in case of social networks — techniques of Harvest Web or
Heritrix don’t work here. There is generally necessary to obtain content using special plug-in
that automatically go through either the public or private part of the network, to which has
access only the specially set up user profiles. Successful technique is also online tracking and
storing news and short messaging users in some types of networks.

In addition to these procedures the other data (not obtained by above mentioned
techniques) can also be added to the database. Examples of such data are mail imports or data
from passive traffic monitoring probes in telecommunications networks. Large data sets are
generated by combining above presented sources — and from these data sets valuable data can
be obtained during proper analysis.

4. Management and stored data retrieval

Given that the data are extensive, they should not be stored in conventional relational
databases. Depending on the nature and quantity of acquired data, but also on the amount of
available resources, we use for this purpose dedicated servers. Most often these are Autonomy
IDOL and Apache Solr.

The advantage of using these tools is their capacity, speed and the ability of indexing
unstructured data. At the same time using these tools solve our initial filtering of data even
before it is made with your own analysis. In terms of analysis, this means that the data is
normally first processed to functions, which are integrated in Autonomy IDOL or Apache
Solr, which carry out the first stage of analysis. And on this narrow set of data are applied our
specialized analysis algorithms.

5. Data analysis

We created analytic functions which typically work with a partially reclassified data,
which in practice means that the data are often reclassified by time, source and type. At the
level of database work could be applied more analytical functions, such as filtering of selected
word or author, but this isn’t usually used - we leave it to later phases of the analysis, which is
performed using our custom tools. The reason is that the filter has to be calibrated according
to the domain areas, which is not applicable for commercial products.
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Basic tasks in the analysis of the selected data are:

e recognize the entity sought, i.e., subject, person, or event,

® Recognize relationships between identified entities,

e Recognize relationships of identified entity or group of entities to the
surrounding world.

These tasks are solved by using our custom analysis tools. In practice, a combination of
libraries of functions that helps to solve basic analytical cases, that are described in the
following paragraphs.

5.1 Content analysis and entity identification

Content analysis is an essential task. The aim is to identify key terms, which appears in
the text. This analysis is necessary to solve some basic problems. It is necessary to recognize
the language in which the text is written, there are individual parts of the text, which may
have already been processed by use of dictionaries and rules of the language. In this section, it
is also necessary to deal with any typos and colloquial expressions. Subsequently, they are
separated from the text of the word carrying the semantic information. Roughly speaking, it is
a combination of selected nouns and adjectives, verbs and numerals. Along with this, a study
of synonyms, based on which are expressions of the same meaning replaced by one chosen
representative. From there it is then derived theme of individual texts, which may take forms
such as keyword list.

In a case that there is a search for entity in the text - on the basis of the reference
sample, the reference sample is compared to the identified content. The result has form of a
reference to the place, where the sought entity occurs - the number (percentage) expressing
the degree of conformity of the sought and found data sample.

5.2 Video data analysis

For image analysis we use external libraries of our partners. Contrary to the classical
image recognition techniques we don’t use as input for these analyses only wanted picture,
but we also enter semantic textual information that describes what is in the picture and what is
sought in the scanned image. Image recognition algorithms can work better (because of this
more detailed information) to split the scene and recognize the wanted subject with higher
accuracy than without the semantic information in the input. Input semantic information has
different structures depending on the wanted subject domain and data sources. Typical use
case is a tracing of stolen artworks, which usually have available both - verbal description and
also photos of the sought subject.

5.3 Social links analysis

In a case where the person identified in the data, either as authors or persons, of who are
mentioned, one of the key tasks is to recognize the relationships between them. Internal
"social" network of persons is reconstructed from different sources of person’s records. For
each person are registered subjects in connection with which it is mentioned, and persons with
whom they are in relationship. The relationships between entities are further distinguished in
types of relationships and their intensity. Time is recorded as a separate parameter with all
these data - this allows us to see how the subject of interest develops in a specific person the
in time, or in which way are developed relationships between a group of people. Based on
this, a person can be segmented into groups or to provide metrics indicating the proximity of
individuals. This functionality can be part of a tool for uncovering organized crime.
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5.4 Authorship analysis and identification

Persons appearing on the Internet using a variety of pseudonyms and often act
completely anonymously. Under these conditions it is very important to recognize that
multiple identities stand for the same person. This can be partly recognized from structured
data, such as the same phone number or email, but in most cases this information is not
available. Data from monitoring of individuals may be used for these purposes - it is
monitored by the intensity, duration and frequency of activity of individual pseudonyms. In
case that multiple pseudonyms exhibits very similar behavioral characteristics are then run
more analysis functions, which are designed to determine the likelihood, that it is the same
person.

Another technique used in the identification of persons is an analysis of their written
texts. Here we examine the similarity of vocabulary, frequent occurrence of the selected word
combinations, the same spelling and typographical errors, like typos. From that we derive the
probability that the text was written by the same person. Use for these functions can be found
in combating child pornography on the Internet.

5.5 Sentiment analysis

Sentiment analysis is performed by using our custom tools that are able to work with
multilingual data. Basic principle of the analysis is the search for specific word combinations
that indicate the type and degree of sentiment in the domain area.

Analysis of emotions was originally developed for marketing data analysis, however, it
has its place also in the area of police analysis. In this particular case is examined the degree
of aggressiveness and determination for appropriate action. Positive and negative speeches
with concrete actions are observed, which has its uses for example in fight against extremism.

6. Presentation of analyzes results

The results of analyzes are presented in two basic forms. Either in the form of a graph,
or in the form of the detail of the record found. Graphs are used mainly to visualize the
development of a phenomenon over time (line and bar graphs), visualization of the percentage
of different types of entities (pie charts) or for visualization of relationships (network
diagrams). The daily police practices of these diagrams are important especially network
diagrams visualizing networks of suspicious persons. Other types of graphs are more suitable
for visualizing trends and statistics for selected period.

In practice, the police working with more detail sought entity, whether a person or an
object. The benefit is the fact that the record is compiled exactly for the entity, aggregates
attributes from multiple sources and at the same time shows the time when the individual
attributes were recorded and level of their credibility.

7. Conclusion

Functions described above are currently produced in the form of library functions and
are subject to testing. It turns out that systematic monitoring of the Internet can obtain data,
which are nearly unavailable to other investigative methods.

Our tools save time, reduce number of people needed for the investigation and also
reduce the technical requirements for investigators in the field of IT, but also in other fields
such as knowledge of artworks.
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PODSTATNE FAKTORY VLIVU ICT NA EKONOMIKU
THE MAJOR ICT FACTORS IMPACT ON THE ECONOMY
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ABSTRAKT:

Informacni a komunikacni technologie (ICT) stdle vice pronikaji do fungovani ekonomiky. A
to jak na mikro, tak na makroekonomické drovni. Jejich rostouci dulezitost s sebou nese
zvySujici se ndroky na vyvoj, implementaci a spravu. Penetrace ICT do vSech sektort
ekonomiky vedla k uvaham, které srovnavaji vliv ICT s vlivy, které v minulosti vyznamnym
zpusobem zménily fungovéani ekonomiky. Podstatnd zustava aplikace ICT do chodu firmy a
schopnost udrzet jejich uziti v efektivni roviné. To vyZaduje urcité zmény v chipani
fungovani organizace.

ABSTRACT:

Information and communication technologies (ICT) are increasingly penetrating into the
economy. Applies both at the micro and at macroeconomic level. Their growing importance
carries increasing demands on the development, implementation and management.
Penetration of ICT in all sectors of the economy has led to the considerations which influence
ICT compared with effects which significantly changed the economy. The important issue is
the application of ICT in the running of the company and the ability to maintain their effective
use. This requires some changes in the understanding of the functioning of the organization.

KLICOVA SLOVA:
Ekonomika, Informac¢ni a komunikac¢ni technologie, ICT, inovace

KEYWORDS:
Economy, Information and Communication Technology, ICT, innovation

Vyvoj ekonomiky prochdzel ve své historii nckolika fazemi, které mély své
charakteristické rysy. Roli ICT se snazili n¢ktefi autofi zachytit a popsat tak jejich vliv v
chodu ekonomiky. Tyto studie vznikaly zejména v obdobi devadesatych let 20. stoleti, tedy v
dob¢ bouflivého vyvoje ICT. Také v soucasnosti jsou neustdle sledovany trendy vychézejici
z vyvoje technologii. Jsou vyhodnocovany jejich dopady na fungovédni firem a instituci
s cilem ztstat konkurenceschopny.

ICT a ekonomika
Nejvice pozornosti bylo vénovano tzv. teorii New Economy o které hovoii nckolik

fungovani. Nejde tedy pouze o odklon smérem k sektoru sluzeb na tkor tradi¢nich sektorti
ekonomiky. Klotz uvéddi, Ze podstata New Economy je: ,,market model based on digital
networks in which special properties of digitised goods play a central role.“ (Klotz, 2000, p.
4). V souvislosti s vyvojem technologii v dalSich oblastech (zejména doprava, logistika apod.)
se tak méni pravidla fungovani v ekonomickych systémech. Dlraz na jednotlivé zmény ve
fungovani ekonomiky pak pfindsi fadu komplementédrnich nazvl jednotlivych teorii (¢asto dle
daného autora).
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Kelly (Kelly, 1997) zduraziiuje sitové efekty, které jsou podle néj zdrojem ristu.
Hovoii o Network Economy. MnozZstvi produktti, lidi, ktefi sdileji sluZbu, zpiisobuji zvySujici
se hodnotu, kterou nésledné ziskdvaji. Piikladem je penetrace telefont, kdy se muzeme
dovolat SirSimu poctu ucastnikli, pokud budou telefon uZzivat. V této souvislosti zminuje
moznosti tvorby cenové politiky téchto sluzeb.

Jini autofi hovoii o Digital Economy, Information Economy nebo Knowledge
Economy. Zde je zdtraznéna klicova role ICT, resp. informacnich, digitdlnich statkli. Diiraz
je kladen na intelektudlni produkci statkii coZ virtudlni svét vytvoreny pomoci ICT umoZnil
na zcela nové kvalitativni drovni. Powell definuje Knowledge Economy jako: ,,The key
components of a knowledge economy include a greater reliance on intellectual capabilities
than on physical inputs or natural resources, combined with efforts to integrate
improvements.* (Powell, 2004, p. 201).

Nutno dodat, Zze zmény, které autofi shrnuji, nevychédzeji vZdy pouze z informacnich
technologii. Tyto vSak hraji dominantni roli. Pokud shrneme zdkladni faktory, ze kterych
autofi vychazeji, pak to budou: inovace, digitalni podstata statki a sit'ové efekty
(komunikace, sdileni, apod.). V tomto sméru je vSak nutné uvést tak zplisob jakym se tyto
charakteristiky v ekonomice projevuji. Zejména jde o kvantitativni rozsah (geograficky i mira
zapojeni ICT do vSech oblasti) a rychlost (jak ve smyslu vyvoje, tak ve smyslu ptisobeni).

Dodejme, Ze v soucasnosti je ICT pfipisovan pomérn€ vyznamny podil na tvorbé HDP
(navic stédle rostouci). Tyto studie vy¢isluji podil ICT sektoru na GDP v evropskych zemich
cca na urovni péti procent. Viz (Doucek a Hanclova, 2011) nebo (Cervenka a kol 2011).
Studie zaroven ukazuji dileZitost ICT zejména na mikrotrovni, kde generuji hlavni pifinosy.
Lze konstatovat, Ze vhodné vyuziti technologii ve firmach a institucich se pak ndsledné odrazi
také na makrourovni.

Vliv ICT v souc¢asnosti

Také v soucCasné dobé& jsou popisovany vlivy ICT na ekonomiku, resp. jednotlivé
sektory. Autofi se snazi zachytit zejména posledni vyvoj technologii. Wittig pouziva v
(Wittig, M., 2010) oznaceni Cloud Economy, kde zdiraziuje rostouci roli virtualizace. Jako
zékladni charakteristiky uvadi: online socidlni sité, respektovani principi socidlnich siti v
obchodnich modelech, dostupnost ICT zdrojii, vSe online, duleZitost komunikace a
spoluprace. Hinchcliffe (Hinchliffe, 2011) vymezuje zdsadni zmény v oblasti navic také v
souvislosti s vyvojem koncovych zafizeni a zdiiraziiuje vyznam obsahu.
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The Major Shifts in 21st Century
Information Technology
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Obrazek 11 Hlavni trendy dle (Hinchliffe, 2011)

Transfer piinost technologii do ekonomiky jejich aplikaci ve firmach a institucich je
podminén neustdlymi inovacemi. Autofi se shoduji na dominantnich trendech v horizontu
nejblizStho obdobi. Tyto jsou z pohledu hardwaru podminény zejména vlivem rozvoje
pocitaCovych siti a variabilitou koncovych zafizeni. 1) Sitové technologie jsou motorem
vyvoje v poslednich dvou dekadach. Podstatné jsou tii oblasti vyvoje. Jde o rozvoj v oblasti
LAN siti a s nim souvisejici moZnosti propojeni jednotlivych koncovych zatizeni. Dilezity je
také vyvoj v oblasti WAN, kde byla vytvoiena robustni infrastruktura Internetu a velky
pokrok v pfistupovych sitich. Dliraz bude kladen na real time aplikace. 2) UZivatelé dostali do
rukou Sirokou plejadu koncovych zafizeni (notebooky, smart phones, tablets). Vse se
spoleCnym jmenovatelem — mobilita a moZnost pfipojeni k Internetu. Takto dochédzi k masivni
produkci dat, coZ je doprovazeno moznostmi jejich uloZeni (nezdvislost na misté a rostouci
velikost ulozist).

Nize sumarizuji hlavni faktory, které budou hrat klicovou roli pro nasazeni ICT.

e Soulad mezi podnikovou a ICT strategii. S rostoucim vyznamem ICT roste dle
Antlové (Antlova, 2008) také nutnost spravného sladéni podnikové strategie a ICT
strategie. To plati také pro provazanost ICT strategie na dalSi dil¢i strategie firmy.
Vyznam ICT bude vyraznéjs§i pro stale vice firem. Podnikova strategie musi byt
podpotena ICT.

e Komunikace. Dle (Dewett, 2001) je rozvoj v komunikaci nejvétSim piinosem vyuZiti
ICT ve firm¢. S kontinudlnim rozvojem komunikanich moznosti je nutna jejich
implementace ve firemni struktufe. Komunika¢ni mozZnosti vychdzejici z ICT
podporuji zménu v chdpani zdkaznika a jejich role ve fungovani firmy. Zakaznik a

jeho ndzory musi byt soucasti fizeni. Oteviraji se cesty jak nové komunikace se
zékaznikem nebo pro ziskani ndzort zédkaznikd.
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e Zména v mySleni (na vSech udrovnich firemni struktury). Neustdle hledani inovaci.
Potieba porozumét vyznamu ICT ve firmé. Dynamika prostiedi neni nutné zlo, ale
moznost pro ziskdni vyhody. Je mozny rozpad odbornikii na ICT do jednotlivych
utvari, nebot’ ICT piestdvaji byt doménou tizké skupiny specialisti. Probiha vytvoreni
vice urovni tzv. ,,ICT specialisti®, kde role neddvno vyhrazené pro specialisty
piebiraji pracovnici jednotlivych dtvara.

e Zpracovani dat. Pfipravenost na riizné zdroje dat a jejich vyhodnocovéni. (Hinchcliffe,
2011) hovoti o potfebé zmeny chapéni dat ve smyslu vyuZiti a zpracovani.

s\ s

e Organizacni aspekty fungovani firmy. ICT vytvaii prostor pro inovaci organizacnich
struktur. M4 vliv na droven formalizace procest, centralizaci (decentralizaci) fizend,
role jednotlivych specializaci, velikost utvart apod. (Dewett, 2001). Vyrazné se bude
projevovat v utvarech, které jsou orientovany smérem Kk vnéjSimu prostredi
(marketing).

¢ Implementace technologie. Dliraz na zkraceni doby potiebné pro pfijeti technologie.
Byl naznafen rozsah zmén, které vyplyvaji z povahy vlivu ICT na fungovani
ekonomiky (jak na mikro, tak na makro drovni). Proto je nutné, aby podnikové
strategie akceptovaly tento vyvoj a korelovaly s moznostmi technologii.

Uvedeny vycet trendu, které jsou motivovany vyvojem technologii je a bude jisté vice.
Lisit se bude také jejich skutecny dopad. JiZ v soucasnosti je evidentni zména v sektoru
sluzeb, kde jsou zmény velmi silné. Achrol a Kotler hovoii u oblasti marketingu o tzv.
real-time marketingu  (Achrol a Kotler,1999, p.150). Jiné, zejména tradi¢ni sektory
ekonomiky budou dotéeny méné. Rozlisit vS§ak je potfebné vliv na chod firmy jako takové a
vliv, ktery prostfednictvim ICT je vyvijen na firmu z externiho prostfedi. Témto vliviim pak
neni moZné se vyhnout, ackoliv firmy ICT k vnitfnimu fungovani nepotiebuje.

Uvedend problematika je zkoumana také v Ceské republice. Zde je mozné odkazat napf.
na autory (VoftiSek, 2006) nebo (Basl, 2009).

Vyvoj vede k zamySleni, zda budeme schopni udrzet krok v oblasti aplikace novych
technologii. Rozdily v akceptaci technologii jsou také rtizné v jednotlivych vékovych
skupindch populace. Schopnost ulit se a orientovat se v novinkach, které s sebou nesou
soudobé technologie u starSich lidi klesa, pfitom je spoleCnym zdjmem, aby i tito lidé byli
schopni vyuzivat tyto moZnosti. Oblast fizeni a implementace ICT (a v SirSim kontextu
technologickych novinek obecné) bude mit rostouci vyznam pro vyuZiti potencidlu, jeZ tyto
nabizi. Aktivné se fe$i zejména pozadavky na absolventy VS viz (Voiisek, 2007) nebo
(Doucek, 2010).

Dalsi otazkou zustava ekologicky kontext ICT. Vlivy na Zivotni prostfedi jsou v rozsahu
v jakém se ICT pouzivd nezanedbatelné. Pouziti technologii by tak mélo byt chipano také
v souvislosti s trvale udrzitelnym rozvojem. Tématem se zabyva napt. (Benowitz, 2010).

Zavér

Piispévek si kladl za cil poukdzat na zmény, které budou muset akceptovat firmy a
instituce, pokud si budou chtit udrzet své postaveni na trhu (s riznymi dopady dle pisobeni
dané organizace). Tyto zmény vychdzeji v sou¢asné dobé¢ z rozvoje ICT a rostouci diilezitosti
v rdmci infrastruktury trhu. ICT méni prostfedi ve kterém se tyto organizace nachdzeji a

vytvaii tak na jedné stran¢ piileZitosti dalSiho rozvoje, na druhé strané predstavuji hrozby pro
ty firmy, které nedokdZou vyuZit jejich potencidl.
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Nejde o detailni rozbor téchto vlivli, ale o vyjmenovani téch faktor, které mohou byt
klicové v chodu dané organizace a o upozornéni na disledky vyvoje ICT.
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ABSTRACT:

Article defines enterprise architecture and its position in the organization. Besides to setting
standards, procedures and documentation used technologies, facilitates cooperation and
constructive conflict resolution in order to ensure a consistent approach to implementing
business strategy of the organization. There are listed the four basic domain enterprise
architecture including roles and types of architects. The main benefits of enterprise
architecture are not only in the actual implementation of enterprise architecture, but the
implementation of new projects and implementation of IT strategy.

KEYWORDS:

Enterprise  Architecture, TOGAF, standard, strategic framework, shared infrastructure,
management of portfolio, Enterprise development , Enterprise Business Architecture,
Enterprise Information Architecture, Enterprise Technology Architecture, Enterprise
Technology Architecture, Enterprise Application Architecture

1. Introduction

Information technology have become in a very short time an integral part of the lives
of organizations, change constantly and offering new possibilities in data processing.. It is
also a conceptual plan, design, implement and operate to serve for decision support and
achieve business goals.

2. The concept o enterprise architecture

Today's view of the enterprise architecture, according to Gartner [2] is a look at the
process by which translate business vision and strategy of the organization into an effective
organization change, through the creation, communication, and improving the key principles,
principles and models that describe the future state of the organization and to its development.
Range includes people, processes, information, technology, and of their relations between
themselves and the outside environment

Enterprise Architecture is not only to establish standards, procedures or documentation
technology used, nor does aim to substitute business strategy, portfolio management, business
process management or strategic planning, but it is a process facilitating collaboration and
constructive solution of conflict with the aim to ensure a uniform approach to implement the
business strategy of organizations.
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3. The position of enterprise architecture

Currently, the design and creation of enterprise architecture are the responsibility of
the "Enterprise architects” who do not have decision-making power over all critical
enterprise-cal issues and in terms of the whole organization is their role primarily advisory.
Functional enterprise architecture takes the necessary decisions in cooperation IT with other
relevant areas. Enterprise architects must actively cooperate with the implementation teams
and the architect is to create a "further and further standard", but rather the identification of
areas in which business strategy requires interoperability.

Considering the importance of the role of enterprise architecture in the organization
would be ideal, if the Enterprise architect (Chief Enterprise Architect) reports directly to the
General Director (CEO). However, the reality today is that in most cases the Enterprise
Architect reports to the Information Director (CIO). Fig. 1 according to [3] shows the
results of a survey of the Enteprice architects: What percentage reports directly to the C1O or
CEO.

B Applic ation Develapment
= |nfragructure
Busine ss Process

9%
BBusiness Intelligence
BT Strategy and Planning
Corporate Strate gy and Planning
clo
CEC
189%, B anaging Director
mOther Business Lnit Outside of the IT Omangzation
mEyxtemal
Other

Fig.1. The results of a survey of managers reporting Enterprise Architecture: What percentage of the main architects
tion reports directly to these functions, source [3].

Examples of organizational placement of the Czech environment were given at the
conference System Integration section 2011 in Enterprise Architecture and its innovation
potential[1] :

RWE CZ Group [7] established a new specialized department / team for information
management established in direct (Process & Organization / Information Management),
responsible for the management of information and communication technologies, including
Enterprise Architecture, reporting directly to the CFO.

Ceskd spotitelna a.s. [1] gives the status of Enterprise Architecture, as follows:
Enterprise architecture provides mutual coordination and coherence of business and IT
strategic plans, both at the production and updating of IT strategy and in the actual
implementation.
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Enterprise architecture integrates both layers of architecture within the IT competence
center and provides integration at the level of other departments IT and at the interface
between IT and business units of the bank. The fulfillment of this role is performed by the
selected architectural processes that architecture directly manages or participates in them.

Enterprise architecture is implemented through organizational unit Strategy and
Architecture and is subject CIO. Enterprise architecture is Implemented through
organizational unit strategy and architecture, and is subject to CIO.

4. Used frameworks

According to [6] is an architectural framework a set of interests, stakeholders, pre-
defined criteria and rules that define the binding aspects that have been defined architecture
description in a specific area [ISO 4210, 2007], and these frameworks can be divided into
classification, process and content. Examples are reported Zachmaniv framework E2AF,
Gartner EA Framework Model, TOGAF.

Currently, one of most used frames is Enterprise Architecture TOGAF methodology
[6]. The Open Group Architecture Framework (TOGAF) is a detailed method and set of
supporting tools - for developing architecture of the organization. TOGAF is developed and
maintained by members of The Open Group (see: www.opengroup.org / architecture) and can
be used freely.

This methodology states that the aim of enterprise architecture is to optimize the often
fragmented processes of an organization into such an integrated environment that is able to
respond to change and to support the implementation of business strategy.

5. Domains of architecture

Due to the position of enterprise architecture in the organization on the one hand and
the expectations of the benefits on the other hand it is important to set the cooperation within
the organization - areas of IT, marketing and other support areas as well as setting enterprise
architecture itself. There are four basic domain architecture (used English names due to their
steady use) :

Enterprise Business Architecture defines the business strategy in the dimensions of
people, process, organization finance.
Enterprise Application Architecture sets out plans for the individual application systems and their
relations.

Enterprise Information Architecture describes the structure of data - data, content, metadata.
Enterprise Technology Architecture covers infrastructure components - HW, SW.

See Fig. 2.
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Enterprise Architecture Domains Dimension
Business, Information, Application and Technical

s asis g asis P asis P s g

Business Information Application Technical
Architecure Architecture Architecture Architecture
Conceptual Conceptual Conceptual Conceptual

Business Information Application Technical
Architecture Architecure Architecture Architecture
Physical Physical Physical Physical

Enterprise Architecture Abstraction View Layers
Conceptual, Logical, Physical - out of EA scope

Enterprise Architecture Development
AS-IS, To-Be States based on Strategic Roadmaps

Fig. 2. EA according to The Open Group Architecture Framework, Version 9 / TOGAF , source [5]

6. Roles and type of architects

A different approach requires different skills and abilities and in the organization we
need the following types of architects:

Enterprise Architect is architect, whose main task is to strategically align IT and
business goals, create a comprehensive solution; requirement is primarily a comprehensive
knowledge of both IT and organizational strategy.

Business Architect leads and facilitates the development of business requirements,
principles and models that can be used to implement the necessary changes (people,
organizations, management and finance).

Solutions Architect is a project-oriented architect who implements specific requirements
respecting the defined rules, standards used, designs and services.

Information Architect is responsible for ensuring the overall quality and availability of
information in the organization.

Technical Architect has a deep knowledge of specific technologies and how to apply
this technology and use it (such as network, storage, security.

7. Conclusion

In the past, information technology architecture often focused primarily on technology
and the creation of technological units and the main goal was the definition of the
organization's standards and norms for the reuse of products or technologies, their
relationships and documentation systems. Today, this technical architecture should not only
define standards or recommendations, but also a combination or configuration of these
technical components that should be reused in separate implementations and technical
patterns and combinations that will serve as a shared infrastructure - technical services, where
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the goal not currently have the perfect architecture, but flexible architecture for a reasonable
price in the future. The aim of the enterprise architecture is overlap IT architecture and
organization to achieve its strategic goals.

In the concept of enterprise architecture described in this items, the main benefits are
not only in the actual implementation of enterprise architecture, but in the implementation of
new projects and implementation strategy.

8. Pouzité zkratky

BA - Business architect

CEO - Chief Executive Officer

CIO - Chief Information Officer

CFO - Chief Finance Officer

EA - Enterprise Architecture

IT - informacni technologie

ONE IT — oddéleni IT v Ceské spofitelné

ITA - infrastructure technology architecture

POIM - Process & Organization / Information Management

TOGAF - The Open Group Architektura Framework
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ABSTRACT:

The goal of this study is to investigate and better understand determinants of IT service
management (ITSM) adoption. In doing so, this study adopts the understanding of
determinants as critical success factors or barriers to successful ITSM adoption. These two
perspectives describe in a holistic manner factors that impact ITSM adoption. The results
suggest that the most significant determinants of ITSM adoptions are connected with benefit
planning and realization, top management support for the project, staff awareness of ITSM
concept, project team building, interdepartmental collaboration, and quality of the ITSM
solution adopted. Next, the analysis compares the findings revealed by prior studies with the
results of research conducted among European small and medium sized enterprises (SMEs)
the INNOTRAIN IT project. The study concludes with the discussion of further research that
covers investigation of ITSM adoption determinants among small and medium sized
enterprises and among countries with non-developed economies.

KEYWORDS:
IT service management, ITSM, adoption, determinants, critical success factors, barriers

1. Introduction

Information technology (IT) has been one of the most important business tools for
organizations for many years and, in consequence, has become very complex. Over time,
numerous new trends and innovations have emerged, making I'T management more and more
difficult. Among new IT management methods and approaches, invented with the purpose to
help organizations with this complexity, one of the most promising ideas is IT service
management (ITSM). In general, ITSM has grown out of the increasing complexity of IT and
the growing maturity of IT management (Conger, Winniford and Erickson-Harris, 2008).
ITSM can be defined as a strategy by which information systems are offered under contract to
customers and performance is managed as a service (Pollard and Cater-Steel, 2009). The most
popular existing ITSM frameworks include ITIL, COBIT, MOF, IBM ITSM, and HP ITSM.

ITSM adoption may generate numerous benefits by helping companies to improve their
IT organizations and become more flexible and cost effective. ITSM is process-focused and
facilitates interactions between technical IT personnel and business customers and users. The
most important benefits that a company may expect from ITSM adoption include: (1)
client/service orientation and the quality of IT services, (2) greater efficiency due to
standardization, optimizing of processes and process automation, and (3) transparency and
comparability through process documentation and process monitoring (Hochstein, Tamm and
Brenner, 2005).

However, on the other hand, ITSM adoption may also be connected with several
disadvantages and challenges. The greatest challenge in implementing ITSM is connected
with lack of acceptance and missing understanding of the necessity for introducing new
processes (Hochstein et al. 2005). Other disadvantages include greater bureaucracy and lack
of individuality as a result of ITSM implementation. There might also appear a temporal drop
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in company’s performance and client satisfaction after introducing ITSM concept into the
organization.

ITSM adoption, as a lengthy and complex process, faces numerous challenges and is
connected with various determinants, i.e. factors having influence on the project success.
These determinants may be expressed as factors which contribute to the project success and
also as issues which have a negative influence and impede the positive run of the project. The
first type of determinants are called critical success factors (CSFs) and the latter embody
barriers to successful ITSM adoption covering issues preventing ITSM project from the
achievement of success (e.g., Soja, 2011).

The goal of this study is to integrate the two abovementioned perspectives, i.e. critical
success factors and barriers, and to investigate determinants of ITSM adoption projects. The
study starts with the explanation of key concepts of ITSM. Then, it analyzes the most
significant barriers to ITSM adoption. Next, it proceeds to the analysis of critical success
factors for ITSM implementation. Then, the analysis discusses the most significant
determinants of ITSM adoption in an integrated approach. Next, the findings of prior studies
are compared with the outcome of the INNOTRAIN IT project researching ITSM-related
issues among SMEs. The study ends with concluding remarks and the discussion of further
research opportunities.

2. Key Concepts of ITSM

ITSM can be defined as the area that focuses on defining, managing, and delivering IT
services to support business goals and customer needs. ITSM is broad, encompassing IT
planning, delivery, support, and security. In contrast to the traditional technology-oriented
approaches to IT operations, ITSM is a discipline for customer-defined, process-oriented 1T
services (Winniford, Conger and Erickson-Harris, 2009). The adoption of an ITSM
framework is an initiative which deeply interferes in many various areas of the company
operations. Therefore, an ITSM adoption should be perceived and evaluated using a
multifaceted approach covering several stakeholder perspectives. These perspectives cover
management, technology, IT users, and IT employees (McNaughton, Ray and Lewis, 2010).

One of the key concepts of ITSM is the alignment between IT and business, connected
with the fact that IT and business have an impact on organizational performance (Khaiata and
Zualkernan, 2009). The crucial issue connected with IT-business alignment involves the
problem how to measure alignment and its maturity. To address this complex issue, Luftman
(2004) proposed a framework called Strategic Alignment Maturity Model (SAMM). The
SAMM model posits that IT-business alignment should be captured using the six areas of
maturity (Khaiata and Zualkernan, 2009; Luftman, 2004): (1) communication maturity, (2)
competency/value measurement maturity, (3) governance maturity, (4) partnership maturity,
(5) scope and architecture maturity, and (6) skills maturity.

ITSM is a subset of Service Science that focuses on IT operations such as service
delivery and service support. In contrast to the traditional technology-oriented approaches to
IT, ITSM is a discipline for managing IT operations as a service that is process oriented and
accounts for 60% - 90% of total cost of IT ownership (Fleming, 2005; Galup, Dattero, Quan
and Conger, 2007). ITSM is focused on business and client needs and uses good practices as a
frame to standardize IT-related activities within the company. The differences between
traditional approach to IT and ITSM have been illustrated in table 1.
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Table 1. Traditional versus ITSM-related approach to IT

Traditional IT ITSM
Technology focus Process focus
“Fire-fighting” Preventative
Reactive Proactive
Users Customers

Centralized, done in-house

Distributed, sourced

Isolated, silos

Integrated, enterprise-wide

“One off”, adhoc

Repeatable, accountable

Informal processes

Formal best practices

IT internal perspective

Business perspective

Operational specific

Service orientation

Source: Adapted from http://www.itsm.info/I[TSM.htm

3. Barriers to ITSM Adoption

The adoption of an ITSM framework may bring in various benefits for organizations.
The most important benefits that companies may expect from an ITSM adoption include:
alignment of IT services with current and probable future business needs, improved quality of
IT services, and a reduction in the long term costs of service provision (McNaughton et al.,
2010). However, in order to achieve the abovementioned benefits, an organization has to go
through the process of ITSM implementation which is usually connected with numerous
impediments and risks. According to the survey among 201 American companies conducted
by Winniford et al. (2009), the most significant barriers preventing companies from using
ITSM in their organizations include:

Lack of information — companies need more information about ITSM approach,

Satisfaction with current IT — companies claimed that they were generally satisfied
with their current levels of IT service delivery,

Lack of pressure for ITSM — no one was asking companies to initiate service
management activities,

Costs too much — companies claimed that it was too expensive to move to service
management,

Insufficient monitoring and management capabilities,

Lack of development of ITSM — companies claimed that [ITSM was still in the
research state,

Lack of support from other business groups — company representatives claimed that
they were not able to convince other business groups to move towards service
management,

Lack of product maturity — companies claimed that available ITSM products were
not mature enough.

Pollard and Cater-Steel (2009), drawing from four case studies conducted among
successful ITIL adopters in the USA and Australia, concluded that ITSM implementations are
connected with the following challenges:

Dual roles — Employees may experience difficulties in conforming to the new ITSM
processes in their everyday work. This might happen despite the fact that the
ITSM framework gives clarity to roles and responsibilities of staff members. To
overcome this, overlaps in work have to be reduced and better coordination
between functional teams should be achieved.
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Engaging the right people — Companies may experience problems reaching the right
people and involve them in the ITSM adoption project. This is connected with
the general challenge in making the needed changes to the corporate culture.

Gaining support from the technical staff — ITSM adopters may experience problems
with the technical staff and their resistance to adhering to the new
documentation and communication process. This might be resolved by
providing constant feedback to the technical staff from the ITSM process
champions.

Changing the focus of problem solving — The related challenge to gaining support
from the technical staff is connected with changing the focus of problem
solving. This should be connected with changing the focus from “crisis
management” and ‘“workarounds” to consideration of the real problems as
defined by the ITSM framework and resolving the underlying causes of
incidents.

Measuring ROI — Companies may experience difficulties in measuring return in
investment from their ITSM adoptions. This is due to the fact that, contrary to
the costs of ITSM adoption which can be quantified, it may be very difficult to
actually measure real benefits from ITSM implementation.

Shang and Lin (2010) conducted case studies among 3 large service organizations that
had implemented ITIL with the purpose of researching barriers to successful ITSM
implementation. In doing so, the authors employed the approach based on the balanced
scorecard (BSC) and investigated the barriers from four BSC-related perspectives: financial,
customer, internal process, and learning/growth. The following barriers have been elicited:

Dissatisfied customers — Customers are dissatisfied due to the gap between the
degree of improved service quality and customers’ perception. This is connected
with the fact that customers prefer direct communication with IT service
supporting engineers to customer service staff. The customers expect to have a
good service quality starting from having a direct contact with the firm rather
than after problem occurred, which is the way ITSM frameworks operate.

Inability to satisfy customers’ specific needs in time — This barrier is connected with
the notion of preferred direct contact with IT service supporting engineers and
expectations to obtain an immediate solution to the problem. Meanwhile, the
ITSM approach consists in recording the problem and further processing this
issue in several steps.

Extra costs in education and management — [ITSM implementation usually requires
large investments into trainings courses, seminars, taking certifications, internal
process maturity assessments, cross-departmental communications, the use of
management reports, and educating IT service related quality concepts.

Time lag between investment in ITIL project and performance outcome — The direct
link between increased efficiency in IT service and firm performance is usually
difficult to be identified in short-run. This is due to the needs of long term
learning about new quality service processes. On top of that, the direct outcomes
generated from enhanced quality, increased service level and organizational
flexibility are hard to measure.

Conflicts between urgent needs for quality improvement and cost consideration —
This barrier is connected with the fact that the improvement on the level of
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service quality and increased flexibility in organizations is difficult to measure
from a financial perspective. In consequence, the immeasurable nature of quality
improvement, in terms of financial outcomes, could lead to the misperception of
no return on investment.

Difficulties in implementation — This is connected with the fact that, on one hand,
ITSM implementation simplifies the existing processes, but, on the other hand, it
requires more time in checking and designing new processes. The predefined
service processes require some changes and the change of service processes is
usually time-consuming.

Employee resistance — This barrier is connected with employees’ commitment.
Despite the fact that having predefined working procedures may reduce
employees’ frustration in dealing with complicated IT problems, this may not
increase employees’ commitment. Overall, a common reason for the IT staff’s
resistance to the idea of ITSM is its perceived unfairness. This is connected with
the fact that for employees recording the details of problem solving into a
database may mean losing their advantage.

Lack of interdepartmental collaboration — This barrier is connected with lack of
integration ability and refers primarily to lack of close collaboration between IT
service support department and customer service department.

4. Critical Success Factors for ITSM Adoption

ITSM adoption is a complex and challenging project involving many stakeholders and
affecting numerous areas of the company. Therefore, there are many various issues that have
to be taken care of in order to secure the success of the whole project. Conversely, if these
issues, called critical success factors (CSFs) are not in good condition, the project success is
at risk. The research conducted by Tan, Cater-Steel and Toleman (2009) in a large Australian
government agency indicated the following six CSFs for ITSM adoption:

Senior management support — Senior management should understand the magnitude
of the implementation and that they should be prepared to allocate sufficient
resources. The involvement of senior management in ITSM project can be
viewed as an IT governance issue because it includes leadership, organizational
structures and processes to ensure that the company’s IT sustains and extends
the company’s strategy.

Project champion — There should be appointed a project champion whose role is to
actively and enthusiastically promote the innovation, build support, overcome
resistance and ensure that the innovation is implemented. S/he should be a senior
manager who is able to negotiate for the resources needed to run the project. The
project champion should understand the underlying technology as well as the
business and organizational context.

Relationship with multiple vendors — important in the case of ITSM projects as
different vendors may be engaged at different stages of the project. It is
significant and beneficial for both sides to maintain an open and honest
relationship and to foster trust, cooperation and communication. It is emphasized
that mutual benefits, commitment and predisposition are important predictors for
outsourcing success. Overall, client-vendor relationship should be carefully
managed and be part of the risk mitigation process. In consequence, it should be
assigned greater importance than simply operationalizing the contract. In

144



general, a high degree of coordination of activities is necessary if multiple
parties are involved in providing a service

Change in corporate culture — there is a need to change the culture from a
technology focus to a focus on service. Overall, the desired change must be
managed as an integral part of the implementation plan. However, it is suggested
that culture change is the hardest type of change to manage. Resistance and
counter-implementation, in general, should be overcome by adopting
incremental, facilitative approaches. To this end, it is essential to obtain buy-in
from project participants.

Realization of benefits — ITSM adoption requires economic justification of benefits.
Nonetheless, many organizations reported difficulty in determining tangible
benefits from ITSM adoption. Overall, benefits should be carefully managed and
several elements from the ITSM process design methodology may be used for
this purpose (such as benefit register, benefit deposit slips, benefit saving bank).
The benefits realization plan may further enhance communication between
senior management and the project team and may contribute to ongoing
commitment to the project.

Project governance and execution — there are many elements of project governance
and execution that have influence on ITSM project successfulness. They
include, among other things, clear objectives and appropriate accountability, risk
management, monitoring and reporting, and staying focused on the project. The
project should be initiated and further monitored, the project outcomes should be
carefully managed with reference to deadlines, costs, and benefits.

Pollard and Cater-Steel (2009), building on four case studies conducted among ITIL
adopters in the USA and Australia, found eight critical success factors for ITSM
implementations. The discovered CSFs are described in the following.

Top management support — Strong, consistent senior management support is the
most important requirement for a successful ITSM implementation. Any
company considering ITSM implementation should link the ITSM initiative with
the company’s corporate strategy to secure executive support before proceeding.
Senior management support is essential to endorse policy and enforce
compliance to the standard processes across the entire organization.

Training and staff awareness — This factor is related to the need to gain executive
management support. It describes the need to create buy-in across all
stakeholders in the ITSM initiative. This might be achieved by the appropriate
training program and information dissemination about the project. Increased

awareness should be beneficial in overcoming resistance from the company’s
staff.

Interdepartmental communication and collaboration — This factor describes the need
to foster open and honest communication among the company’s departments
during the ITSM initiative. It is connected with training and staff awareness. The
participants of the ITSM adoption project should meet on a regular basis to
provide support and advice to each other.

ITSM-friendly culture — A company should recognize the need to create a change in
organizational culture consistent with the ITSM process framework. This is
connected with the shift of an IT organization’s culture and focus from the
technology to the business strategy. One of the means to foster [ITSM-friendly
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culture is to engage external consultants and place them in senior IT
management positions. This might send a strong message to the company’s
employees and result in the desired change in the culture of the organization.

Process as a priority — There is a need to focus on processes before selecting and
implementing ITSM tools. The processes must be identified and addressed first,
only then appropriate tools should be selected and implemented to support and
integrate processes. The addressed processes may include incident management,
problem management, change and configuration management. The identified
process might be then integrated using automated tools which may also facilitate
the development of a configuration management database and a known error
database.

Customer-focused metrics — The ITSM initiative is connected with a change from
technology-focus to customer-centric metrics that need to be recorded and
reported. To this end, companies need to change the type of metrics to report in
terms that are meaningful to the customers, rather than on IT technology and
application performance.

Use of consultants — Companies should engage external consultants in their ITSM
initiatives. The consultants may play various roles such as trainers, I'T managers,
project managers, process owners, and tool implementers. However, it is
important to note that organizations have to ensure effective knowledge transfer
from the consultants to the permanent staff and should raise the awareness of
their employees. Also, it is important to factor in the substantial cost associated
with the use of consultants. Nonetheless, sometimes bringing in external
expertise is the most efficient solution to the problems faced by the company.

Timing and careful selection of an ITSM toolset — Companies should be aware of
the need to select an ITSM toolset which is the most appropriate for their needs.
Also, they should bear in mind that the application of an ITSM toolset should be
performed in the appropriate time. Inappropriate selection of an ITSM toolset
may result in the tool being underutilized and even has the potential to inhibit
implementation of new processes.

Hochstein et al. (2005), drawing from six case studies conducted among large German
organizations implementing ITSM, found out the following six critical success factors for
ITSM adoption:

Quick wins — A company may demonstrate the benefits of service-oriented IT
management by showing “quick wins”. This might be connected with
establishing measurable project goals.

Strive for continuous improvement — A company should strive for continuous
improvement in order to guarantee the sustainability of success.

Marketing campaigns — A company should use marketing tools and campaigns in
order to create acceptance and understanding. These might include buy-in-phase,
management of expectations, use of internal publication media, road shows,
workshops, and seminars.

Obtaining support of management — This is primarily needed in order to be able to
exert pressure on company’s employees.

Training — A company should implement broad-based training and enforce
personnel development.
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Virtual project teams — Virtual project teams should be formed so that the new
processes would not be developed separate from operational activities. In this
way the company will simultaneously achieve integration of service orientation
into existing areas.

Iden and Langeland (2010), using a Delphi research method, researched critical success
factors for ITSM adoption drawing for the experiences of representatives of Norwegian
Armed Forces. The authors built on the opinions of 15 experts and elaborated a ranked list of
12 critical success factors. The following CSFs, ranked in order of decreasing importance as
reported by the experts, have been discovered by the authors:

Managers at all levels must have an ownership to the ITSM introduction
(Management ownership)

Senior management must formally decide the introduction of ITSM (Top
management support)

Identify and involve key personnel, and let them participate in the design and
improvement of processes (Team)

Senior management must have knowledge about and understanding of what process
orientation means (Top management awareness)

Start with and prioritize a few ITSM processes where there are greatest
opportunities for success (Process approach)

Information, characterized by openness, must be given up front to personnel and
customers about what ITSM means, why ITSM is being introduced and what it
will entail (Information)

General competence in process thinking and ITSM must be provided for all
concerned (Competence)

A modular ITSM system is needed and must be applied for all processes (Solution)
Plan for and communicate positive project results early and along the way (Benefits)

A specific training program for the ITSM introduction of the various processes must
be provided (Training)

Implement a standard system for measuring, analyzing, and reporting on service
level (Monitoring)

Be conscious about the fact that introducing ITSM means changing organizational
culture (Culture)

Overall, the list elaborated by Iden and Langeland includes factors relating to
management and leadership, competence and training, information and communication, focus
on stakeholders and their roles, and culture. It is interesting to note that there is a clear focus
on the organizational aspects of the adoption of ITSM. We may conclude that technology and
issues related to methodology are deemphasized by the experts in favor of the “softer”
aspects.

5. Discovering the Most Critical Determinants of ITSM Adoption

The application of a holistic approach to ITSM adoption determinants, covering CSF-
and barrier-oriented perspectives in a unified way, allowed us to discern factors that are the
most critical issues in ITSM implementation. These elements represent areas or mechanisms
that have to be addressed in an ITSM adoption project and, on the other hand, failing to do so
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may expose the project to significant risk of failure. The determinants of ITSM adoption
success have been summarized in table 2. The elements were ordered on the basis of the
number of citations in prior literature.

Table 2. The most important determinants of ITSM adoptions

Determinant

Tan et al
(2009)
Pollard and
(2009)
Hochstein et
al. (2005)
Iden and
(2010)
Winniford et
al. (2009)
Pollard and
(2009)

Lin (2010)

o | Cater-Steel
- Shang and

<

CSF (c) / Barrier (b) C

o

|| Cater-Steel

(\

benefits / ROI v

<<

top management support v

AN

staff awareness

& & |e | Langeland

project team building / participants choice v

collaboration

ITSM solution quality

NENEN
(\
(\

focus on customers / customer satisfaction

information dissemination v

training v

process identification \4

SRR

culture change v

provider v \4

cost v

resistance v

SRR

philosophy / approach change v

sponsor / champion v

project management v

shift from technology to strategy \4

continuous improvement v

management ownership

top management awareness

SRR

service level monitoring

duties v

need

pressure / motivation for ITSM adoption

managerial capabilities

NEYRNAN

ITSM maturity

organizational change v

Source: Author’s elaboration.

The most significant issue influencing ITSM adoption is connected with expected
benefits from the project. Companies have to plan carefully the realization of benefits with
one rule in mind: the sooner the better. It is highly advisable to achieve positive project results
early and this should be communicated to the whole company. Nonetheless, this is not easy as
ITSM adopters may experience time lags between investment in ITSM and performance
outcomes. In addition, the adopters may experience difficulties in measuring return of
investment in ITSM solution.

The second most important determinant of ITSM adoption is connected with top
management support for the project. Senior management should support the ITSM adoption
throughout the whole project lifecycle, starting from the formal decision about the
introduction of ITSM into the organization. The actual support may take the shape of resource
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allocation and motivating participants for project duties. Top management should also become
familiar with the concept of ITSM and should have the understanding of process orientation.

Top management familiarity with ITSM is essential for the project success; however,
stakeholders across the whole company should be competent and aware of ITSM-related
ideas. This might be achieved through the training program and information dissemination
about the project. Lack of information about the ITSM initiative taking place in the company
may become a significant barrier to the project success.

The introduction of ITSM into the organization is performed with the help of the
project team. This group of people should be carefully identified in the company and should
participate in the design and improvement of processes. The key issue here is to build the
project team that consists of motivated and involved people. Also, the ITSM project
participants should represent diverse areas of the organization so that the high level of
integration might be achieved by the worked out solution.

Team building is connected with the idea of interdepartmental collaboration. During
the ITSM adoption, company’s IT department plays a very significant role and should closely
collaborate with other company’s departments with a special emphasis on customer service
unit. It is worth noting that the interdepartmental collaboration should be established or
evaluated at the very beginning of the project. It turns out that lack of support from other
business groups may become a significant barrier to the project success.

It is interesting to note that the all abovementioned most significant determinants of
ITSM adoption refer to the project participants or company’s organization; they do not refer
to the actual ITSM technical solution. This issue is covered by the sixth most significant
factor that illustrates the importance of the ITSM solution choice. In particular, it is advised
that the actual ITSM product should be mature, have modular structure, and should be
applicable for all crucial processes of the company.

The list of the most important determinants of ITSM adoption is concluded by the
notion of changing focus of the company operation. In particular, the ITSM implementation
should be combined with the focus on the company’s customers and performance measures
should be adjusted accordingly. However, there is risk of customer dissatisfaction especially
during the phase following the actual introduction of the ITSM solution. This might be due to
lack of expertise in new processes and approach, combined with different customers’
expectations.

6. Lessons from INNOTRAIN IT Project

The findings from prior literature illustrate the situation first and foremost among large
companies from developed countries. Meanwhile, it is interesting to compare these findings
with experience of smaller companies that not only operate in highly industrialized countries
but are also based in transition economies, i.e. economies in transition from communist style
central planning to free market systems (Roztocki and Weistroffer, 2008). To this end, we
draw from research conducted within the ongoing INNOTRAIN IT project (www.innotrain-
it.eu), whose goal is to disseminate ITSM approach among European SMEs by creating a new
method tailored for SMEs and train SMEs managers and employees to use this method. The
project is taking place in 6 European regions in Austria, Czech Republic, Germany, Hungary,
Poland, and Slovakia.

The initial step of the project was to diagnose the actual situation as regards ITSM
awareness and usage by European SMEs. With this end in view, the exploratory survey has
been conducted among the all involved regions and in consequence 215 survey responses
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have been gathered with 185 respondents coming from SMEs. The main findings as regards
drivers and barriers for ITSM adoption in SMEs in Central Europe have been presented in
table 3.

Table 3. Drivers and Barriers for ITSM implementation in SMEs in Central Europe

Drivers for ITSM Barriers against [TSM

Cost transparency Missing ITSM awareness

Cost reduction Complexity of existing frameworks
Workload reduction Lack of skills

Business service quality enhancement Work overload and lack of resources
Business competition

Source: Research data

Upon comparing the findings presented by prior research with those achieved by the
companies investigated within the INNOTRAIN IT project, we may conclude that both
groups of respondents agree as regards the importance of cost-related issues and elements
connected with company’s staff awareness and skills. In particular, the findings suggest that
regardless of the company size and economic setting, it is of vital importance to set the cost of
ITSM adoption against expected benefits and try to achieve ROI. In the similar vein,
companies of both types may suffer from inadequate skills of their employees and lack of
awareness as regards ITSM approach.

The analysis suggests that for larger companies it is more important to secure top
management support for the ITSM project. Big organizations should also pay special attention
to project team building and try to choose project participants that are fit to the challenging
project tasks. This might be connected with the more complex considerations of ITSM
adoption in large companies and related higher complexity of managerial issues.

Smaller companies, on the other hand, seem to experience more significant problems
and barriers connected with complexity of ITSM approach and work overload of company’s
employees. It turns out that existing ITSM frameworks may be too complicated for SMEs and
may not fit their needs and usually restricted resources. The restricted human resources,
caused among other things by the organization’s smaller size, may also be connected with
employees’ work overload which poses a serious barrier to ITSM adoption project.

7. Conclusions

This study investigates issues influencing the adoption of ITSM frameworks. Such
issues, called determinants, were discussed in a holistic approach taking into consideration
critical success factors and barriers to ITSM adoption. The performed analysis using such an
approach allowed us to discern the most significant areas of ITSM initiative that should be
addressed in order to achieve success. The discovered most crucial determinants of ITSM
adoptions are connected with benefit planning and realization, top management support for
the project, staff awareness of ITSM concept, project team building, interdepartmental
collaboration, and quality of the ITSM solution adopted.

The main limitation of this study is connected with the fact that the analyzed prior
research works are based first and foremost on the experience of large companies based in
highly developed economies such as Australia or countries from Europe and North America.
Meanwhile, transition and emerging economies appear to lag behind developed countries in
various ITSM-related areas such as use of sophisticated IT solutions, awareness of new IT-
related methods and concepts, strategic approach to IT, level of IT maturity, and attention
paid to business strategy and its alignment with IT strategy (Zajac and Soja, 2012).
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This indicates the need for further research on determinants of ITSM adoption among
non-developed, transition and emerging economies as ITSM initiatives conducted in such
economic settings might be connected with different factors. Other topics of further research
may be connected with the examination of ITSM adoptions in small and medium sized
enterprises. The preliminary findings achieved by this study indicate that SMEs may
experience different considerations mainly due to restricted resources as compared to large
organizations.
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POZADAVKY NA OPTIMALIZACI EVENT MANAGEMENTU
V CLOUDU - WEBOVA SLUZBA TAKEPLACE

EVENT MANAGEMENT OPTIMALIZATION DEMAND IN
CLOUD - WEB SERVICE TAKEPLACE

Jaroslav Skrabalek
ACEMCEE, s. r. 0., skrabalek@acemcee.com

ABSTRAKT:

Cléanek poprvé v této ucelené podobd predklada vysledky pribézného prizkumu mezi
zastupci akademické obce i komer¢ni sféry na téma potfadani odbornych akci — event
management — a problémil stim spojenych. Vyuzivani, resp. opomijeni modernich
technologii usnadiiujici cely proces planovani a piipravy konferenci, seminaii, workshopu a
jinych je diskutovédno s respondenty. V zavéru je prezentovand piipadové studie mobilni a
cloudové platformy Takeplace fesSici identifikované problémy.

ABSTRACT:

The article introduces results of continuous research about event management and connected
issues among representatives of both academic and commercial sphere for the first time in
such a complex form. Modern technologies utilizing, respectively neglecting, that help in
making the whole organizing process more efficient and easier, is discussed with respondents.
The Takeplace — mobile and cloud event management platform — is presented in the end as a
Case Study solving identified issues.

KLICOVA SLOVA:

Cloud, event management, pruzkum, problémy, komunikace, organizdtor, propojeni,
Takeplace

KEYWORDS:

Cloud, event management, survey, problems, communication, organizer, interconnection,
Takeplace

1. Uvod

Mnoho cCinnosti se v béZném svéte ve svém zplUsobu zpracovani zastavilo
v optimalizaci pted deseti i vice lety viibec nereflektujici rozvoj technologii i pfistupt. Oblast
event managementu — planovéni a spravy odbornych akci — konferenci, seminditi, workshopti,
Skoleni a dalSich — je jednou z nich. I kdyZ si ¢lenové organizaCnich nebo programovych
vyborti pro své osobni dcely navykli pouZivat rozlicné kooperativni ndstroje pracujici
v Cloudu' typu Google Drive [Google, 2012] nebo Office 365 od [Microsoft, 2012], $ir§imu
nasazeni v této oblasti brani urcitd specifi¢nost ve workflow celého procesu. I proto se dnes
setkdvame s pristupem zna¢né¢ neefektivnim. Komunikace se provddi na zdklad¢
individudlnich dotazi, mnohé dokumenty se upravuji v offline kanceldfskych programech,
nasledn¢ sdileny s ostatnimi spolupracujicimi ¢leny pomoci emailu bez pokrocilych

! Cloud computing je model umozriujici pohodlny sitovy ptistup k souboru konfigurovatelnych zdrojd (napf.
servery, datova ulozZisté, aplikace nebo sluzby) na zakladé poptavky. Vyhodou je obrovska skalovatelnost,
rychlost nasazeni a poufZiti poptavajicim zakaznikem za minimalnich provoznich naklada. [NIST, 09]
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verzovacich technik. Disledkem toho je zvySend organizacni zatéZ zapfticinujici az 12 hodin
tydné€ strdvenych neproduktivni praci na jednotlivce [Acemcee, 2012].

Optimalizaci procesti organizovani akci lze pak nejen uSetiit ¢as a penize na
persondlnich ndkladech, ale také zvysit Ucastnikliv prozitek z eventu. Proto je klicové, aby
organizatofi — event manaZzeii optimaln¢ vyuzivali technologii ke strategickému fizeni eventd.

2. Pruzkum potieb event manaZeri

Ke zjisténi uZivatelskych potieb a pidni organizatorti odbornych akci z akademického i
komer¢niho sektoru bylo provedena série expertnich interview a prazkumi mezi cilovou
skupinou spole¢nosti ACEMCEE, s. 1. o.

Na podzim roku 2009 probé¢hlo expertni interview mezi univerzitnimi pracovniky
organizujici akademické odborné akce (konference, symposia) na Masarykové univerzité a
Vysokém uceni technickym v Brné. Analyticky vzorek se sklddal ze 14 akademikd — 2
profesoii (prof. Serba, prof. Matyas), 3 docenti (doc. Pitner, doc. Staudek, doc. Koch), 4
odborni asistenti a 5 post-docti. Identifikovany vycet problémd, které vnimaji akademicti
organizatofi akci:

e absence vhodnych néstroji pro organizovani

e droven grafického uzivatelského rozhrani

¢ uchovévani informaci o akci v €ase — archivace
e webové prezentace

e absence propojenych ndstroju

e chyb¢jici koherence a konzistence

e podpora vzdjemné komunikace a kooperace mezi ¢leny organiza¢niho tymu i mezi
ucastniky

Posledni priizkum prob¢hl v tinoru 2012 pti panelové diskuzi Quality Event Management
[QEM, 2012] s tcasti ¢eskych nejvyznacnéjsich profesiondlti z komeréni oblasti event
managementu. Celkovy vzorek respondenti byl 94.

2.1 Definice problému

UZivatelé citi za zdsadni problém absenci vhodnych nastroju pro organizovani
odpovidajici soucasnému stavu rozvoje Internetu (Web 2.0). Mnohé existujici produkty maji
tendenci byt velmi uzivatelsky nepiivétivé, s mnoha nelogickymi pribéhy prace (workflow)
vjejich ovladani. Jejich droven grafického uzivatelského rozhrani odpovidd stavu

grafického designu devadesatych let 20. stoleti.

Dalsf problém soudasnych akademickych akei je jejich uchovavani v ¢ase. Casto se
stane, Ze po skonceni akce dojde ke zruSeni webovych prezentaci i jinych materidll, které
pomohou ucastnikovi se zorientovat a nalézt potiebni informace. Pfi¢emz tato skuteCnost je
patrnd jiZz pii konferencich, seminéfich, atd. starych pouhé dva roky. Uroveit grafického
designu webovych prezentaci je prakticky totozna s uZzivatelskym rozhranim systémi
zastit'ujici organizaci téchto odbornych akci — nereflektuji sou¢asné moderni trendy, napiiklad
nereflektuji souCasné standardy v uzivatelské orientaci, pouZzitelnosti, pfistupnosti, nebo
posledni psychologické zavéry z oblasti Person-Centered Approach (pfistupu orientovaného
na Cloveka) [Pitner, 2007], [Skrabalek, 2011].

Nejvétsim rozpoznanym problémem pfi interview je pro organizdtory absence
propojenych nastroji, které pouZzivaji, a jejich vzdjemna chybéjici koherence a
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konzistence. V ramci prizkumu trhu bylo vyzkouSeno mnoho ndstrojii bez uspokojeni
zékladnich potieb dotazovanych v interview. Vytykdno jim bylo pokryti jen malé casti
zivotniho cyklu akce anebo byly velmi téZkopadné na ovladani, coz vyustilo k vraceni se
k tradi¢nim kancelarskym ndstrojam.

V neposledni fad¢ organizatofi chtéji komunikovat z webové sluzby s ucastniky a
ostatnimi ¢leny organiza¢niho tymu — rizné vybory, vedouci, recenzenti, $éfové sekci nebo
paralelnich konferenci atp. Tedy pokrocCily subsystém zprdv a mailovani, IM - instant
messaging nebo unikdtni VolP feSeni pro zasilani kratkych textovych zprav zicastnénym je
nezbytnosti pii efektivnim organizovani eventi. Kromé toho by uzivatelé méli mit rozhrani
pro okamzité zaplaceni plateb za akci, mozZnost si vybrat vhodné ubytovéani, nebo zaslat
prispévek.

Hlavni zjisténi posledniho prizkumu z [QEM, 2012] je z persondlniho pohledu
skuteCnost, Ze vice nez dvé tfetiny Ceskych event manaZerd se snaZi najit kvalitni lidi pii
pofddani vefejnych akei (graf 1). Pfiblizn€¢ 81 % respondentii — organizatorti akci — tvrdi, Ze
lidsky talent je nejdulezitéjsi vyzvou, kterou v posledni dobé celi. U piiblizné 50 %
respondentl je dal$im velkym problémem nedostatek financnich prostiredki a u 25 % také
¢eli problémum s nedostatkem ¢asu.

Nejvétsi vyzvy Ceskych
event manazeru
Sponsofri 19%
Lidé 81%
Penize 50%
Cas 25%

Graf 12 Vyzvy event manaZeru

Na ¢eském trhu jsou akce pofadané ve stejné mife specializovanymi event agenturami,
firmami a dodavateli sluzeb, jako jsou hotely a restaurace.

e Nejcastéji organizatofi pripravuji akci jednou za tfi mésice.

e Piesto 42 % ucastniku uvedlo, Ze poradaji rizné akce kazdy mésic a

® 25 % z nich dokonce n¢kolikrat tydné.
Vétsina spole¢nosti potradaji akce aZ pro 100 hosti.

Je zde prostor pro dalsi zlepSeni (graf 2). Zpisob, jak organizdtofi akci usiluji o
zvySeni zisku, je predev§im v efektivni organizaci a sniZzeni nakladd. Pouze 12 %
respondentl si mysli, Ze Uspora ¢asu a vice sponzortt miiZe zvysit jejich piijmy.
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Jak zvysit zisk z organizace
eventu
UsSetrit ¢as 6%
Prilakat vice sponzori 6%
Zvysit efektivitu organizace 38%
Settit naklady 19%

Graf 13 Optimalizace eventi pomoci riznych zpisobu

Organizatofi akci by také uvitali
e ziskavat zpétnou vazbu (55 %);
e pomoc s on-line platbami,
e fizenim UcCastnikl v pribéhu akce a
e propojeni se socidlnimi médii.

Cisla, kterd jsme ziskali, na Geském trhu odraZeji celosvétovy trend ristu v event
managementu, ktery byl zdiraznén navzdory probihajici hospodaiské krizi. Event manaZefi
se Casto obraci na tradi¢ni ndstroje Microsoft Windows, jako je Outlook, Word nebo Excel,
kde zpracovavaji digitaln€ své tikoly, ale jen mélo z nich ma své vlastni digitdlni feSeni nebo
specializovany program, jako je digitdlni aplikace Takeplace.

3. Pripadova studie Takeplace

Takeplace [Takeplace, 2012] je moderni webova a mobilni platforma pro organizovani
odbornych akci, pfindSejici efektivitu, pokroc¢ilé mozZnosti tymové spolupridce a socidlni i
vzdélavaci propojeni uZivateld. Byla navrZend a implementovand na zdkladé poZadavka
odbornych kruhii. Mapuje rizné faze organizace akci a zahrnuje komplexni funkce, které své
uZzivatele provazi celym procesem potrddani odborné akce, nebo tcasti na ni — mimo jiné také
registraci Ucastnikl a sbéru piihlaSek vystavovateli nebo automatickou distribuci upominek.
Potadatel ma k dispozici sadu vzdjemné provdzanych ndstroji pro komunikaci, organizaci a
prezentaci, vSe v jednotném grafickém stylu s ndvaznosti na minulé ro¢niky. Sluzba je velmi
snadno pfizpusobitelnd rozsahu akce i poZadavkim potadatele. Plsobnost sluzby s akci
nekonci: Takeplace ddle udrZuje databazi dokumentii a profesni komunitu uzivatelt.
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Obrazek 1 Ukazka obrazovky platformy Takeplace

Takeplace pokryva celou fadu sofistikovanych organiza¢nich procest s jednotnym
uzivatelskym rozhranim at’ uz na webu, nebo na mobilnich platformach. UZivatel si vybira
z typizovanych postupll organizovani odborné akce dle jejitho typu — zdkladnimi typy akci
jsou konference, kongresy, symposia, semindte, Skoleni, konzulta¢ni setkdni, workshopy,
teambuildingy, atd. PlatformaTakeplace se odliSuje od svych konkurentt jedineénym
souborem funkci. Kromé pokro¢ilého organiza¢niho systému nabidne uzivatelim webovou
prezentaci, historickou kontinualitu potddanych akci, jednotné ndzvoslovi v rdmci série
odbornych akci, platebni portél, sofistikované pldnovéni a rozvrhovani, nebo tvorbu
propagacnich materidl a prvka vizudlniho informacniho systému akce. Zna¢nou vyhodou je
celkové sniZeni nakladi na fizeni organizace odborné akce — usetii se na lidskych zdrojich,
grafickych pracich i softwarovém vybaveni.

Systém Takeplace se vyznacuje také pokrocilym upozoriovdnim na jednotlivé aspekty
akce — bliZici se konec terminu, nedodani vystupu od zainteresovanych lidi, prekroceni kvot
atp., ¢imZ celou spravu a organizaci akce Cini jednodussi. VSechny akce potfddané v ramci
systému jsou archivované a dostupné ndvstévnikiim navzdy. Kromé¢ samotného organizaéniho
systému nabizi Takeplace uZivatelsky piivétivou tvorbu webové prezentace i tiskovych
materidlii s profesiondlni grafikou. Systém se vyznacuje jednoduchym a intuitivnim
grafickym uZivatelskym rozhranim; ackoli je nabizeny soubor funkci pestry, prioritou je
zachovéni piehledného ovlddani, jeZ maximdlné usnadnuje ndro¢nou organizaci odbornych
akei.
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4. Zavér

Podobny vycet jednotlivych aktivit a moznych problémil je samoziejmé jen nevelkym
zlomkem celého Zivotniho cyklu eventu. Je ndrocny, ale v pfipadé¢ vyuZiti souCasnych
technologickych moZnosti je mozné vétSinu problémil eliminovat nebo vyrazné snizit. Je
proto organizdtorovym nejlepSim timyslem si tuto ¢innost co nejvice usnadnit a optimalizovat.
Navic pouzitim modernich technologiich nejenZe poskytne i ucastnikiim novinku, kterd je o
hodné pohodInéjsi a efektnéjs$i neZ staré zpusoby, a proto je zaujme, ale predevSim sami
budou krok pfed konkurenci. Podobny pfistup nabizi napiiklad Cesky startup [E15, 2012]
s feSenim Takeplace, ktery se rychle stavd vedouci digitdlni platformou pro poradani eventt.
Takeplace ddle monitoruje vyvoj a flexibilné reaguje nejen na nové potieby ze stran
organizitorii a event manaZerd, ale i na nové moznosti technologického pokroku — mezi
poslednimi napiiklad bezdratova komunikace na blizkou vzdélenost.
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CLOUDOVE RESENI PODNIKOVYCH APLIKACI
CLOUD COMPUTING AND ENTERPRISE APPLICATIONS

Jaroslav Smarda
Vema, a. s.; smarda@vema.cz

ABSTRAKT:

Ve svém pfispévku bych chtél zdaraznit, Ze podstatou cloudového fteSeni podnikovych
aplikaci je predevSim feSeni aplikacni. Podnikové aplikace pro cloudové feSeni musi byt
vytvotfeny tak, aby jedind instalace aplikaci obslouZzila velkou skupinu zdkaznikt (aplikaéni
architektura 1:N).

Hlavnim piinosem podnikovych aplikaci vytvofenych pro architekturu 1:N jsou uspory
z rozsahu pfi provozovani.

Mezi hlavni charakteristiky téchto aplikaci patii: moznosti pro rozsahlé parametrizace
zpracovani, vysoky stupenn zabezpeCeni pfistupu do aplikaci s vyuZzitim bezpecnostniho
modelu, komplexni datovy model s ¢asovou dimenzi, moznosti pro zpétné zpracovani a pro
zpracovani do budoucnosti a vloZena inteligence.

Jako ptiklad aplikaci, které pln¢ podporuji architekturu 1:N, uvaddim nase feSeni Vema V4
Cloud.

ABSTRACT:

In my article I would like to point out that the essence of cloud solutions of enterprise
applications are mainly application solutions. Software architecture of such applications is
multi-tenant with a single code base and data structures, including metadata structures, shared
by all customers.

The main benefit of such an architecture are economies of scale.

The main characteristics of these applications include: options for extensive parameterization
process, a high level of security using the security model, complex data model with a time
dimension, the possibilities for backward and forward processing and embedded intelligence.
As an example of such applications I present our Vema V4 Cloud solution.

KLICOVA SLOVA:

Cloudové teSeni, podnikova aplikace, architektura aplikaci 1:N, vSezahrnujici parametrizace,
bezpecnostni model, asova dimenze datového modelu, vloZend inteligence

KEYWORDS:

Cloud computing, enterprise application, application architecture 1:N, security model,
systemic effective-dating, embedded intelligence

1. Uvod

Pod pojmem integrovany podnikovy systém (Integrated Business System v angli¢ting)
budu v ¢lanku chdpat komplex aplikaci pro podporu specifickych funkci a procesii v podniku
nebo v libovolné jiné organizaci. Tento pojem pouzivdm namisto zastaralého a nepfesného
pojmu ERP (Enterprise Resource Planning) systém. Podnikové aplikace jsou zakladni
komponenty takového integrovaného podnikového systému. Piikladem podnikovych aplikaci
mohou byt aplikace pro: zpracovani mezd, personalistiku, sprdvu vzdélavani zaméstnanct,
evidenci a zpracovani dochazky a dalsi aplikace systému Vema.
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Lze ocekavat, Zze v budoucnu z podnikl a organizaci ipln¢ zmizi servery s instalacemi
podnikovych aplikaci a databdzi a provozovani se zcela presune k dodavatelim cloudovych
pouzivani integrovanych podnikovych systémil neZ je tomu dnes, kdy jsou podnikové
aplikace instalovany na serverech uvnitt organizaci.

Ne vZdy je ale spravné chapano, co vlastné je cloudové feSeni. Ve svém c¢lanku se proto
zam¢iim na charakteristické vlastnosti cloudového feSeni podnikovych aplikaci na piikladu
feSeni Vema V4 Cloud. Pojem cloudové feSeni je pomérn€ vigni, v zahrani¢nich odbornych
textech se cloudové feSeni podnikovych aplikaci velmi Casto oznacuje jako feSeni SaaS
(Software as a Service) a prave takovym feSenim se budu déle zabyvat.

Hlavnim cilem mého piispévku je zdlraznit, Ze podstatou cloudového feSeni je
pfedevsim feSeni aplikacni. Podnikové aplikace musi byt totiz vytvotfeny tak, aby obslouZily
najednou mnoho zdkaznikd. To je zatim brzdou vétsiho rozsifeni cloudovych feseni
podnikovych aplikaci, protoze vétSina dodavatelti takové aplikace dosud nema.

2. Architektura podnikovych aplikaci typu 1:N

Mezi zdkladni znaky cloudového feSeni podnikovych aplikaci podle [3] patfi:

e Aplikacni vykon je poskytovan zdkaznikovi na zdkladé smlouvy s dodavatelem jako
sluzba ptes internet.

e Software i zdkaznickd data jsou uloZena u dodavatele a zpracovdvédna a spravovana
dodavatelem.

e Softwarova architektura podnikovych aplikaci je typu 1:N (v anglictiné se oznacuje
jako multi-tenant, coZ znamena mnoho ndjemniki jedné instalace softwaru).

¢ Dodavatel podnikovych aplikaci poskytuje zdkaznikim pravidelné nové verze
podnikovych aplikaci, které jsou okamzit€¢ dostupné v§em zakazniktim.

vvvvv

oznacovaného jako outsourcing IT, je pravé architektura aplikaci typu 1:N, tedy jedina
instalace podnikovych aplikaci pro cely zdkaznicky cloud (mnoho zdkaznika).

3. Ijspory z rozsahu

Jen v piipadé€ jediné instalace softwaru Ize totiz dosahnout zakladni vyhody cloudového
feSeni, kterou jsou uspory z rozsahu pfi provozovani integrovanych podnikovych systémt [7].
Pokud by mél dodavatel pro kazdého zakaznika v cloudu instalovat a udrzovat software
(obvykle trochu jiny, protoze kazdy zdkaznik ma trochu jiné pozadavky), pak na tomto
zpusobu provozovani nelze usetfit t€émét nic. Google také nemd pro kazdého uZivatele Gmailu
samostatnou instalaci softwaru elektronické posty. Samostatnd instalace softwaru a databédze
pro kazdého zakaznika byla zdkladni pti¢ina pomérné netispéSného konceptu outsourcingu IT,

Vv,

ktery sliboval mimo jiné nizZ$i ndklady, ale téch obvykle nebylo dosazeno.

V ptipadé¢ Vema V4 Cloud skute¢né jedind instalace podnikovych aplikaci obsluhuje
v tomto okamZziku zpracovani pro 378 organizaci a celou provozni spravu zajistuji dva
pracovnici IT oddéleni.

4. VsSezahrnujici parametrizace podnikovych aplikaci

Z ptedchoziho vyplyvd, Ze podnikové aplikace pro cloudové feSeni musi byt vytvofeny
tak, aby byly schopny obsluhovat cely cloud zdkaznikii. To znamend, Ze stejny programovy
kod, datové 1 metadatové struktury jsou sdileny vS§emi zdkazniky [3].
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Zakaznici se ale samoziejmé ve zpracovani vzdjemné odliSuji. Proto takové aplikace
obvykle potiebuji rozsdhlé parametrizace uklddané v datech. Naopak parametrizace, které
jsou soucasti softwaru véetné databdzového systému, vhodné nejsou.

Klic¢ové aplikace V4 Cloud jsou aplikace pro podporu fizeni lidskych zdroji. Vzhledem
ke stdle se ménici a komplikujici se legislativé v této oblasti je nezbytné, aby veskeré funkce
téchto aplikaci bylo moZno parametrizovat. Napiiklad vypocet mezd je parametrizovan fadou
datovych konfiguracnich prvki (tabulek) tak, aby jediny programovy kéd zvladl vypocet
mezd pro viechny typy organizaci nejen v CR, ale také v SR.

Krom¢ Siroké skaly takovych konfigura¢nich prvkii umoznuje V4 Cloud také pouziti
moderniho skriptovaciho jazyka Python pro dalsi parametrizace algoritmil zpracovani.

5. Zabezpeceni

Architektura zpracovani 1:N v jednom datovém centru spole¢n€ s internetovym
pristupem ke vSem potfebnym tdajim a funkcim podnikovych aplikaci klade velké naroky na
zabezpeceni zpracovani.

Spravnym feSenim je univerzdlni bezpecnostni model pro jednotlivé zpracovatelské
role, do kterého jsou zahrnuty veskeré tidaje, objekty a funkce podnikovych aplikaci.

V piipadé¢ V4 Cloud je univerzdlni bezpecnostni model automatickou soucasti kazdé
aplikace [1]. Vysoky stupent zabezpeCeni zpracovédni je zajiStén mimo jiné autentizaci
(ovefenim identit) uzivateld s vyuZitim certifikati ulozenych na hardwarovych kli¢ich s USB
rozhranim [2].

6. Casova dimenze dat a algoritmii

Softwarova architektura 1:N klade vysoké ndroky na univerzalni feSeni podnikovych
aplikaci. Podstatnou sloZkou takového feSeni je v aplikacich pouzity datovy model [5].

Pro zpracovdni podnikovych aplikaci ve vSech oblastech spojenych s fizenim
organizace je typické, Ze probiha v mési¢nich ¢asovych perioddch a ddaje z vnitrofiremnich
procesu je nutné uchovavat a zpracovavat v ¢asovych tadach.

Z toho duvodu je tfeba, aby zdznamy, objekty, ale také funkce a konfiguracni prvky
obsahovaly Casovou dimenzi ve formé ¢asového intervalu od kdy a do kdy je zdznam, objekt,
funkce nebo konfigura¢ni prvek platny. Vzdy se jednd o casové obdobi vztahujici se ke
skute¢nym vnitrofiremnim procesiim v organizaci, nikoliv k zaddvani idajii do databaze.

Ve V4 Cloud je ¢asova dimenze feSena systémove. Stejné feSeni je implementovano ve
vSech komponentéich integrovaného podnikového systému.

7. Zpétné zpracovani a zpracovani do budoucnosti

Se zavedenim cCasové dimenze v datovém modelu podnikovych aplikaci souvisi
moznost doplnéni nebo opravy udaji do minulych Casovych obdobi a nasledné zpétné
zpracovani téchto ddajl [5]. Dalsim poZzadavkem na podnikové aplikace je moznost vyuZiti
systému pro planovani budouciho vyvoje organizace napiiklad v oblasti mzdovych nédklada
nebo v oblasti vzdélavani a dal§iho rozvoje zaméstnancu.

Ve V4 Cloud jsou kdykoliv mozné piepocty tidaji do minulosti a také nékteré posuny v
casové ose smcrem do budoucnosti.
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8. VloZena inteligence

/////

patii vloZena inteligence [6]. Tak jako Google ndm mulZe pomoci s presnéjSim zadani
hledaného vyrazu, tak miiZe aplikace pomoci uZivateli se sprdvnym zaddnim tdaje nebo toto
zadani prekontrolovat. Systém muze pro tyto piipady vyuZivat jak své interni informace, tak
také informace ziskdvané z okol{ (internetu) a ze zpracovani v jinych organizacich.

S podnikovymi aplikacemi dnes Casto pracuje v organizaci mnoho zameéstnanci.
V ptipadé persondlnich aplikaci mohou naptiklad pofizovat nebo opravovat své vlastni
persondlni ddaje. V piipad¢, Ze potizuji adresu bydlisté, mize systém pomoci se spravnym
zadanim, protoZze muze znét vSechny ulice a ¢isla doml ve mésté. ManaZeriim muzZe systém
pomoci tieba s hleddnim vhodnych kandidatti na novou pozici. Z obdobnych pozic v jinych
organizacich mize odvodit profil kandidéta.

9. Zavér

Cloudové teSeni podnikovych aplikaci vyZaduje zdsadni zménu podnikovych aplikaci
tak, aby aplikace podporovaly architekturu 1:N. To znamena, Ze jedind instalace aplikaci musi
byt schopna obsluhovat velkou skupinu (cloud) zdkaznikii.

Hlavnim pifinosem podnikovych aplikaci vytvofenych pro architekturu 1:N jsou dspory
z rozsahu pfi provozovani.

Mezi hlavni charakteristiky téchto aplikaci patii:
® moZnosti pro rozsahlé parametrizace zpracovani
® vysoky stupen zabezpeceni pfistupu s vyuZzitim bezpe¢nostniho modelu
e komplexni datovy model s Casovou dimenzi
® moznosti zpétného zpracovani a zpracovani do budoucnosti

¢ vloZend inteligence
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ABSTRAKT:

Tento cldnok je venovany problematike simuldcii podnikovych procesov ako ndstroja
zvySovania ich efektivity. Predstavuje metdédu diskrétnej simulécie, ktord je zaloZend na
agentovo orientovanom modelovani a simuldciach. Subjektom simulédcii je obchodné firma
resp. jej podnikové procesy, zamerané na predaj tovaru kone¢nému zdkaznikovi. Cielom
prispevku je objasnenie nami navrhovanej metddy, popis formédlneho modelu, implementécia
simulacného prostredia, parametrizdcia simulacného modelu a prezenticia vysledkov
simuldcii. Simulacné prostredie je implementované pomocou néstrojov JADE a slizi ako
platforma pre d’alSie simulacné experimenty. Moduldrny charakter architektiry umoziuje
jeho rozsirenie o d’alSie podnikové procesy. Prinosom metddy je jej vyuZitie pri vyvoji
nastrojov na podporu rozhodovania managementu firiem s moZnostou predikcie vysledkov
obchodovania.

ABSTRACT:

This paper deals with business processes simulations used as a tool for improvement of their
effectiveness. It presents adiscrete simulation method, which is based on agent-based
modeling and simulations. The subject of simulations is a business company resp. its business
processes oriented on the selling of goods to customers. The aim of the contribution is the
explanation of proposed method, formal model description, implementation of simulation
framework, parameterization of simulation model, and simulation results presentation.
Simulation framework was implemented in JADE environment and serves as platform for
other simulation experiments. The modular character of this framework allows for the
extension of different business processes. The contribution of method proposed is it’s
usability in decision support systems development with prediction possibilities.

KLICOVA SLOVA:
Simuldcia, podnikové procesy, agent, JADE, predikcia

KEYWORDS:
Simulation, business processes, agent, JADE, prediction

1. Uvod

Simulécie podnikovych procesov je mozné realizovat’ pomocou celej rady pristupov.
Bezné simuldcie podnikovych procesov su zalozené na Statistickych kalkuldcidch (napr.
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Scheer a Nuttgens 2000). Ale pouzitim Statistickych metdd je mozné odhalit’ iba niektoré
problémy, sivisiace so simulovanim podnikovych procesov. Existuji aj d’alSie metédy napr.
process mapping a Activity-Based Costing. Zvlastnu kapitolu tvoria simuldcie zaloZené na
hodnotovych tokoch, napr. ¢’-value ontolégie (Gordijn a Akkermans 2003) a REA ontoldgie
(Resources, Events, Agents) (Geerts a McCarthy 2000), (Vymétal a Scheller 2012).

Pri tychto simuldcidch vSak existuje niekol’ko dalSich vplyvov, ktoré nie je mozné
podchytit’ beznymi modelovacimi technikami (napr. dosledky spoluprice ucastnikov
podnikovych procesov, uroven skusenosti pracovnikov, kultirne a socidlne faktory apod.).
Bezné metédy majua iba limitované moznosti vizudlneho zobrazenia beZiacich simuldcii a co

7 2w

je takisto ddlezité, pozorovatel nevidi ucastnikov vyjedndvania v podnikovych procesoch.

Simuldcie, pouzité v experimentoch, ktoré tvoria jadro tohto ¢lanku je mozné oznacit’
ako agentovo orientované (Macal a North 2005). Agentovo orientované modelovanie a
simuldcie moze priniest’ niekol'ko podstatnych vyhod (De Snoo 2005), (Jennings 2000). M6ze
vyriesit’ problémy identifikované vyssie. Dokonca je mozné zahrnit' vplyvy prostredia do
spoluprace agentov. VSetky zo spomenutych vlastnosti si typickymi rysmi multiagentného
systému (Wooldridge 2009). Nova metodoldgia a workflow, ktoré si popisané v tomto ¢ldnku
st implementované vo forme multiagentného systému. Zaklady ndsho pristupu sme popisali
vo (Vymétal 2009). Ako implementacnd platforma bolo zvolené prostredie JADE
(Bellifemine 2010). JADE poskytuje robustnid behovi a simulacnu platformu, ktord umoZznuje
realizaciu tisicov beziacich agentov. Realizovany multiagentny systém sliZi ako simulacny
framework. Je zalozeny na principe regulacného obvodu (Wolf 2006). Ked’ bude dokonceny
bude pokryvat’ simuldciu celej vyrobnej spolo¢nosti od ndkupu materidlu, cez vyrobu, azZ po
predaj a distribticiu. V sticasnosti pokryva cast’ regulacného obvodu, ktory predstavuje predaj
vyrobkov konec¢nému zdkaznikovi. Celkovd myslienka novej metodoldgie je simulovat’ redlne
podnikové procesy a poskytovat’ prediktivne vysledky. Ich pouzitie by malo viest k
efektivnejSej realizécii podnikovych procesov.

Cldnok ma nasledujicu $truktdru. V kapitole 2 je uvedend charakteristika agentovo
orientovaného modelovania a simuldcii. Kapitola 3 predstavuje model podniku a jeho cast,
ktord je v tomto ¢lanku implementovand. V kapitole 4 je objasneny princip realizicie a v
kapitole 5 sa obozndmime s vysledkami simulécii.

2. Agentovo orientované modelovanie a simulacie

Agentovo orientované modelovanie a simuldcie (Agent-Based Modeling and
Simulation, ABMS) je novym pristupom v rodine komplexnych systémov. Je zaloZeny na
modelovani Struktir, skladajicich sa z autondmnych a vzdjomne interagujucich elementov.
Medzi klasické analytické metddy pouzitia velkého poctu elementov  komplexnych
systémoch2 patria napr. Markovove retazce a Monte Carlo simuldcie. Niektori vedci dokonca
pokladaju pocitacové simulécie, zalozené na agentovom (multiagentnom) pristupe, za “Novy
druh vedy* (Wolfram 2002). Argumentuji tym, Ze popri dedukcii a indukcii je ABMS tretim
pradom vedeckej prace.

Hlavnou myslienkou ABMS je modelovat’ iba prvky Specifického systému, nazyvané
agentmi. Simuldcia méd za udlohu spustit’ sihru agentov s cielom odvodit a analyzovat
spravanie celého systému. Neexistuje Ziadna Standardizovand definicia pojmu agent.
Koncepcia agentov je blizka objektovo orientovanym modernym programovacim jazykom

2 Komplexny systém je systém zloZzeny zo vzajomne prepojenych Casti, ktoré ako celok vykazuju jednu nebo viac
vlastnosti, ktoré nie su jasne viditelné z vlastnosti jednotlivych Casti.
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(napr. JAVA, C++ apod.). Objekt je definovany svojim stavom a spravanim. Agent mdze byt
charakterizovany ako objekt s rozsirenymi schopnostami (napr. pravidld sprédvania,
autondmia, kooperdcia, vnimanie, akcia, komunikdcia, mobilita, pamit’, ucenie, schopnosti,
apod.). Pre odliSenie agentov a objektov je v literatire (Bonabeau 2002), (Elamy 2005)
navrhovand charakteristika agenta, ktory disponuje autonémiou, moZnostami koopericie s
inymi agentmi, alebo adaptivnym spravanim (Mellouli 2003). Dal§fmi vyznamnymi
vlastnostami agentov sui schopnosti ucit’ sa a prispdsobit’ svoje spravanie. Na to agent
potrebuje zakladné rozhodovacie pravidld a sadu vySSich pravidiel pre zmenu nizSich (Casti
1997). Zéakladné rozhodovacie pravidld potom reprezentuju interakciu s okolim systému a
pravidld vysSej trovne sd urené pre adapticiu. Mnoho ABMS modelov je zaloZenych na
technoldgii sieti. Niektori autori zaradzuji celuldarne automaty medzi ABMS modely. Ale vo
vSeobecnosti si ABMS modely schopné zachytit' roznorodé situdcie prostrednictvom
viacerych typov agentov v podobe multiagentného systému (Multi-Agent System, MAS).

Hlavnym ucelom modelov na agentovej bdze je pomoOct pri vyvoji novych a
formalizacii existujucich teoérii. Podstatny je proces formalizicie, ktord obsahuje presni
formuldciu tedrie a zabezpeCenie jej sudrznosti a Uplnosti. PocitaCové simuldcie
ekonomickych problémov maji podobni tlohu ako matematika v prirodnych vedach. Ako
aspekty, ktoré robia pocitacové simuldcie vhodnejSimi pre formalizovanie tedrii socidlnych

.....

® Programovacie jazyky su expresivnejSie a menej abstraktné ako vécSina
matematickych technik.

e Pocitacové programy rieSia dlohy s paralelnymi procesmi I'ahSie a bez toho, aby mali
spravne definované poradie akcii v porovnani so systémami matematickych rovnic.

® Programy vytvorené v sulade so zasadami softvérového inZinierstva si modulérne, ¢o
ul’ahcuje ich upravu, matematické systémy ¢asto nemaju tento druh modularity.

e Je lahSie vybudovat simulacné systémy, ktoré zahffiaji roéznorodych agentov -
napriklad simulovat’ I'udi s r6znymi pohl'admi na ich socidlne svety, rozne zasoby
vedomosti, rdzne schopnosti atd’. - a zdroven je obvykle pomerne t'azké pouZivat
matematiku.

Niektoré d’alSie Specifické vyhody ABMS modelov (Cederman 1997):

e Moznost modelovat’ "turbulentné" socidlne podmienky, kedy agenti a ich identita nie
je stanovend, ale je citlivd na zmeny, napr. "narodenie" alebo "smrt" jednotlivych
elementov, rovnako ako prispdsobenie ich spravania.

¢ Moznost modelovania raciondlnymi agentmi, ktori rozhoduji a komunikuji v
podmienkach nedplnych znalosti a informacii.

¢ Moznost modelovat’ procesy v nerovnovahe.

ABMS modely a simuldcie slizia viacerym, ako len prediktivnym tcelom.
Prostrednictvom pocitacovej simuldcie ndm poskytuji presnejsi pohl'ad na modelovany jav.
Téato funkcia je obzvlast dolezitd v oblasti socidlnych systémov, kde si moZnosti
experimentovania v redlnych situdcidch skor obmedzené. Vysledky experimentov maji byt
porovnané s tedriou, ktord bola pouZzita pri ich navrhovani.

3. Model podniku a predstavenie rozsahu implementacie

Metodolégia nasho vyskumu vychddza z obecného modelu podniku ako regula¢ného
obvodu. Popis regulaéného obvodu predstavuje abstrakciu, zobectiujicu hlavné podnikové
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¢innosti (Wolf 2006). Obsahuje riadenud sustavu (podnikové podsystémy), ktord produkuje
vyrobky. Po predaji vyrobkov sa generuje obrat a zisk (Key Performance Indicators, KPIs).
Regula¢ny obvod d’alej obsahuje primarne a podporné procesy, ktoré vykondvaju dalSie
meracie a regulacné funkcie. Vystupné veliiny (obrat, zisk, pocet a stav zdkaznikov, ROI,
mikké vystupy atd’.) st zachytidvané a merané podnikovymi podpornymi procesmi (napr.
vystupy informacného systému). Tieto procesy su povazované za meraci Clen sustavy. V
diferen¢nom ¢lene sustavy su vystupné veli¢iny porovndvané so stanovenymi ciel'mi podniku.
Rozdiely su k dispozicii riadiacemu ¢lenu sdstavy (managementu) za tcelom prijatia opatreni.
Na celd stustavu mdzu pdsobit’ poruchy napr. zmena pravidiel poskytovania bankovych
uverov, danové zataZenie, konkurencia, irokova miera, zmeny v legislative apod.

Do takto nastaveného obecného modelu vstupuje multiagentnd technolédgia, ktord
vhodnym spdsobom zastupuje l'udsky faktor v pocitacovej simuldcii. V tomto ¢lanku je vysSie
uvedeny princip regula¢ného obvodu aplikovany na obchodnu firmu, ktorej ,,riadend sustava*
bude reprezentovand ndkupom a predajom tovaru na trhu (Obrdzok 1). V sicasnej faze
vyskumu je spracovana strana predaja, kde zdkaznici obchoduju s predajcami firmy. Tato Cast’
celého systému slizi ako pilotné platforma pre testovanie a experimenty.

- bjednavk objednavky
\—Vy]ednavanie objs i\av ¥ ‘

Agent
Manazér
Posielaj KPls————————————= %
Okolie firmy ' Posielaj KPIs . Okolie firmy
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J " —FParametre arametre Zapis!
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Obrazok 1 Simula¢ny model (zdroj: upravené podPa Vymétal 2009)

Okolie firmy

Obchodnd firma je v tomto pripade reprezentovand ako socidlny systém, kde l'udia
okrem KPIs sleduji aj svoje osobné ciele a preferencie. Takisto sa uvaZuje o vplyvoch
prostredia, napr. vykyvoch trhu na vysledky hospodarenia. Regulacny obvod takejto firmy v
tejto faze pozostdva z agentov predajcov, zdkaznikov, informacného agenta a agenta
manazéra. Agent predajca vstupuje do interakcie s agentom zdkaznikom podla
multiagentného pristupu. Interakcia je zaloZend na FIPA contract-net protokolu (FIPA 2002).
Takto zjednoduSeny systém bol rozSireny ndhodnymi poruchami (agent simuldcie portch),

ktoré ovplyviluju spravanie agentov. Pocet agentov zdkaznikov je vyrazne vyssi ako pocet
agentov predajcov.

Workflow navrhnutého systému je popisany v nasledujicom texte. Agent zdkaznik
ndhodne generuje poziadavku na ndkup ndhodného mnoZzstva tovaru. Agent predajca reaguje
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na tdto poziadavku podla svojich vnitornych rozhodovacich funkcii a pokracuje vo
vyjedndvani so zdkaznikom. Uelom agenta manaZéra je riadit’ vymenu poZiadaviek a ponuk.
Obchodovanie vedie k predajnym udalostiam. Simula¢ny experiment prebieha v tomto ¢lanku
po dobu jedného roka a za tento Cas je vysledkom simuldcii ¢asova rada indikdtorov predaja.
Medzi tieto indikatory patri zisk, pocet predanych kusov, ndklady a trzby. V d’alSej kapitole
bude objasnend implementicia multiagentného systému, ktory sldzi ako simulacny
framework.

4. Realizacia simulacie podnikovych procesov

V tejto kapitole bude predstavend implementicia simulacného frameworku a
matematicka definicia produkcnej funkcie (1). Produkéna funkcia sa pouZiva pocas
vyjedndvacej faze interakcie agentov. Sldzi k urceniu limitnej ceny agenta zdkaznika ako
interny parameter.

Ako bolo spomenuté v predchddzajicej kapitole, rozsah implementacie pokryva Cast’
celého regulacného obvodu. Tato Cast’ pokryva predaj tovaru a pozostdva z interakcie agentov
predajcov a agentov zdkaznikov. Pre zjednoduSenie sa bude obchodovat s jednym typom
tovaru. Kazdé casové obdobie (my sme stanovili tyZden) sa agent zdkaznik rozhoduje, Ci
nieco nakupi. Toto rozhodnutie je ndhodné. Ak sa rozhodne nekupovat’, jeho ¢asové obdobie
uplynie a nestane sa ni¢. Ak sa rozhodne nakupit, vytvori dopyt a odosle ju svojmu agentovi
predajcovi. Predajca odpovie ponukou (konkrétna ponuka Startuje na cene, ktord je
vypocitand ako maximdlna cena — limitnd cena * 1,25). Ponuka moZe, ale nemusi byt
zékaznikom akceptovand. Zdkaznik vyhodnocuje ponuky podla produkcénej funkcie.
Produkénd funkcia bola navrhnutd, aby sa pri vyjednavani brali do uvahy faktory ako podiel
firmy na trhu, sila predajcu pri vyjedndvani, celkovy podiel na trhu konkrétneho tovaru
(podrobnejsie napr. Vymétal a Sperka 2011). Ak je pontikand cena niZSia, neZ zdkaznikom
vypocitand cena na zdklade produkcnej funkcie, ponuka je akceptovand. V opa¢nom pripade
zakaznik ponuku odmietne a vyjedndvanie zacne znovu. Predajca zniZi pontikand cenu na
priemer minimdalnej limitnej ceny a aktudlnej ceny ( v kazdej iteracii sa aktudlna cena
pribliZuje minimalnej limitnej cene) a znovu posle ponuku zdkaznikovi. Vymena spriav
prebieha az do uzavretia obchodu alebo do okamziku, ked’ ubehne stanoveny maximalny
pocet interakcii.

Predajnd produk¢nd funkcia pre m-tého predajcu prideleného k i-tému zdkaznikovi
urcuje cenu, ktory i-ty zdkaznik akceptuje (Vymétal et al. 2012):

» 1
ZMy)" M

¢ - cena n-tého produktu ponikaného m-tym predajcom,
r, - podiel firmy na trhu pre n-ty produkt o<z, <1.

T, - podiel na trhu pre n-ty produkt v lokalnej mene,

¥ - koeficient sut'azivost’, zniZujici uspech predajao <y <1,
p,, - parameter schopnosti m-tého predajcu, 0.5<p <2,

z— pocet zdkaznikov,
M — pocet predajcov spolocnosti,
y" - pozadované mnozstvo n-t€ho produktu i-tym zdkaznikom od m-tého predajcu.

Agenti zdkaznici st organizovani v skupindch a kazdd skupina je pridelend
konkrétnemu agentovi predajcovi. Tento vzt'ah je dany. Bolo by moZzné nepridel'ovat’ skupiny
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zékaznikov agentom predajcom, toto by vSak neodpovedalo beZnej realite obchodnych firiem.
Agent predajca je podriadeny agentovi manaZérovi. V kaZdej iterdcii agent manazér zbiera
udaje od vsetkych predajcov a sumarizuje obchodnu situdciu firmy, ktord je vykazovana vo
vysledkoch simulécii. Tieto data su potrebné na pochopenie situdcie firmy v case vzhl'adom k
rozhodnutiam a sprdvaniu agentov. Agent zdkaznik potrebuje informécie o trhu. Tieto
informdcie doddva informativny agent, ktory je takisto zodpovedny za riadenie itericii.
MozZnost” ovplyviiovat’ priebeh simuldcie poruchami, ku ktorym dochddza na redlnom trhu
bude mat’ agent porich. Ako sme uviedli vysSie, vyuZzili sme pre simuldcie platformu JADE.
JADE riadi celd radu funkcii multiagentného systému, ako je Zivotny cyklus agentov,
komunikdcia medzi agentmi, ZIté strdnky s ponukou funkcii atd’. Tieto vlastnosti JADE
umoznili sustredit’ sa na simuldciu zdkladnych funkcii agentov, ktorych spravanie je popisané
vysSie. V d’alSej kapitole su uvedené vysledky simulécii.

5. Vysledky simulacii

Simula¢né experimenty, ktorych vysledky su predstavené v tejto kapitole, neprebiehaju
na zdklade redlnych dat. V situdcii, kedy redlne data nemame k dispozicii sme tito potrebu
nahradili ndhodne generovanymi hodnotami niektorych parametrov. Pouzili sme
pseudondhodné generovanie. Ide o tieto parametre: schopnost’ agentov predajcov a
rozhodnutie zdkaznika o pocte dopytovaného tovaru. Konkrétna parametrizdcia agentov je
uvedend v tabulke 1.

Tabul’ka 1 Parametre agentov

TYP AgentA POCET NAZOV PARAMETRA HODNOTA
AGENTOV PARAMETRA
Agent zdkaznik 500 Maximdlny pocet vyjedndvani 10
Priemerné mnoZstvo 50
Smerodatnd odchylka mnoZstva 29
Agent predajca 50 Priemernd schopnost’ 0.5
Smerodatnd odchylka schopnosti 0.3
Minimdlna cena 5
Agent manaZér 1 Nakupnd cena 4
Informécie o trhu 1 Podiel produktu na trhu 0.5
Velkost trhu produktu 5 000 000

Simuldcie boli nastavené na jeden rok predajnych c¢innosti (52 iterdcii/tyZdnov). Na
obrazku 3 je mozné vidiet’ Casovy priebeh jednotlivych indikdtorov obchodnej situdcie firmy
a to zisku, obratu, ndkladov a poctu predanych kusov.

Priebeh jednotlivych kriviek a ich fluktuaény charakter zodpoveda redlne dosahovanym
hodnotdm obchodnej bilancie firiem na sucasnom trhu. Interpreticia vysledkov simuldcii
smeruje predovSetkym k prediktivnym moZnostiam navrhovanej metddy. Simulacny
framework umoziiuje nastavit' parametre agentov takym spdsobom, aby zodpovedal redlnej
situdcii konkrétnej firmy. V pripade, Ze firma nemd vSetky hodnoty k dispozicii je mozné ich
nahradit’ ndhodnym generovanim. Zmena parametrov umoznuje vo vysledkoch skimat’
odchylky od sledovanych hodndt a tym preverit mozZnosti zdsahu managementu firmy do
podnikovych procesov. ManaZér si tak moze overit’ svoje rozhodnutie eSte predtym, nez ho
uvedie do praxe.
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Obrazok 3 Simula¢né vysledky za obdobie jedného roka (zdroj: vlastny)

6. Zaver

V ¢lanku bola predstavend metdda simulédcie podnikovych procesov, ktord je zaloZzena
na myslienke modelu podniku ako regulacného obvodu, pricom vlastné realizdcia simulécie
vyuziva vyhod multiagentnych systémov. V sicasnosti implementovand cast’ predajnych
podnikovych procesov je spracovand vo forme simulacného prostredia, ktoré umoZiuje
moduldrne rozs$irenie o nakup, vyrobu, distribiciu apod. Simuldcie boli pripravené v prostredi
JADE (platforma JAVA), v ktorom sa spravanie jednotlivych agentov modeluje v silade
s navrhovanymi postupmi simul4cii.

Vysledky simuldcii potvrdzujd redlnost’ vystupov (obrat, zisk, ndklady pocet predanych
kusov tovaru). Zmyslom takychto simuldcii je poskytnit’ moznost’ simulovat’ podnikové
procesy. Prediktivny charakter vystupov umoziuje efektivnejSie riadenie procesov, ktoré su
pre firmy kld¢ové z hladiska postavenia na trhu. DalSie kroky vyskumu v tejto oblasti budd
smerovat’ k overeniu a validicii metddy predovSetkym k overovaniu vlastnosti spétnej vizby
rozhodovania managementu a k previerke vplyvu rdéznych typov ndhodného rozdelenia pri
generovani pseudondhodnych parametrov modelu.
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ABSTRAKT:

Vyvoj informac¢nich a komunikacnich technologii radikdlné méni podminky pro budovani a
fizeni usp&Sného podnikdni. Piispévek je vénovdn zajiSténi dostupnosti potiebnych
informacnich technologii a kvalitnich informacnich systémua formou Cloud Computingovych
sluzeb. Zabyvé se také soucCasnymi trendy v ICT sluzbdch souvisejicich s fizenim firem a
organizaci a technologickymi trendy ve vyvoji IT. Upozornuje na vyhody a rizika, které
virtualizovanych IT zdroja jejich uzivatelim. Diskutovany jsou rovnéZz ekologické piinosy a
rizika tohoto feSeni. Na zdklad¢ prizkumu zaméteného na vyuZivani IT pro podporu ¢innosti
malych a stfednich firem a instituci v Moravskoslezském kraji upozorfiuje na malou
informovanost majitelti firem, manaZerti i koncovych uzivateli o moZnostech sluzeb Cloud
Computingu.

ABSTRACT:

The development of information and communication technologies radically changes the
conditions for building and managing a successful business. The paper focuses on ensuring
the availability of the necessary software solutions and the quality of information systems by
means of cloud computing services. It also discusses the current trends in ICT services related
to the management of firms and organizations and technological trends in IT. Furthermore,
also deals with the benefits and risks of cloud computing, as a set of easy to use and easily
accessible virtualized IT resources to their users. Also discussed are the environmental
benefits and risks of this solution. Based on a survey focused on the use of IT to support the
activities of small and medium-sized companies and institutions in the Region, highlights the
low awareness of business owners, managers and end-users about the possibilities of cloud
computing services.

KLICOVA SLOVA:

Investice do ICT, kvalita IS, Cloud Computing, ekonomické efekty, ekologické efekty,
limitujici faktory

KEYWORDS:

ICT investment, quality of IS, Cloud Computing, economic effects, environmental effects,
limiting factors

1. Introduction

Trendy v informacnich a komunikacnich technologiich (dale ICT) jsou ovliviiovany
primarn¢ technologickymi inovacemi, které vedou ke zvySovani rychlosti mikroprocesor,
pamétové kapacity pocitacli a pienosové rychlosti pocitacovych siti. Integracni trendy
prispivaji ke zmenSovani velikosti zafizeni, sniZovani jejich spotifeby elektrické energie a
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rustu jejich funkcionalit. To vede v piipadé pocitacovych siti k pfesunu inteligence od
koncovych zatfizeni do siti. Sekundarn€ jsou technologické inovace ndsledovdny vyvojem
novych aplikaci.

Velké zmény prinesly oteviené standardy a technologie, jako jsou Java, servisné
orientovand architektura (SOA) a webové sluzby (WAS). ZvySuji moZnosti elektronické
spoluprdce mezi dodavateli, zdkazniky a klienty, podporuji znacné rozvoj e-trhli a vytvateni
komunit kolem vyrobk nebo sluzeb.

Dlouhodobym problémem mnohych podnikli byla nedostupnost téchto informacnich a
komunikac¢nich technologii z divodi cen potiebnych aplikaci a infrastruktury. Situace se nyni
méni, prizkum vSak ukazuje, Ze povédomi o moZnostech soucasnych feSeni a ICT sluZeb
mezi manaZery téchto firem je minimdalni. V soucasné ekonomické situaci, zejména malym a
sttednim firmdm a institucim, nabizi{ schlidné feSeni pro zajisténi kvality jejich informac¢nich
systémt (déle IS) technologie Cloud computingu (dédle CC).

Cilem uzivani sluzeb CC je zvySovani kvality uZivanych informac¢nich systému a tim i
konkurenceschopnosti firem a instituci pfi zohlednéni jejich finanCnich a investi¢nich
moznosti.

2. Vliv ICT na Fizeni firem a technologické trendy

2N 2

Dynamicky vyvoj v ICT se vyrazné€ odraZzi ve vyvoji celé spolecnosti. Vyvoj trhu
podnikovych IS/ICT lze charakterizovat cykly, jez jsou ddny zejména technologickymi
inovacemi mikroelektronické a komunikacni platformy. Na této platformé jsou pak vyvijeny
nové aplikace [1].

Soucasné trendy v ICT sluzbach souvisejici s fizenim firem a organizaci: [2]
e procesni fizeni firmy a jejitho ICT,

e snaha o unikdtni a efektivni propojeni ICT s podnikatelskym modelem, podnikovou
kulturou a podnikovymi procesy,

® posilovani vztahu mezi byznysem a informatikou,
e vyuzivéani Skdlovatelnych ICT sluZeb,

¢ nartistajici podil externich doddvek ICT sluzeb formou klasického outsourcingu, ASP
nebo XaaS (termin zahrnujici vSechny typy distribucnich modeli CC).

Cilem je umoZznit podniku zvySovat rychlost reakce na vyznamné udalosti, sniZovat
ndklady, zvySovat kvalitu a poskytovat nové produkty ¢i sluzby zdkaznikiim.

Technologické trendy 1ze shrnout do:

e Konsolidace a virtualizace datovych ulozist napomuze dosdhnout snizeni poctu
fyzickych datovych serverti pii sou¢asném zvyseni jejich odolnosti proti vypadkim a
snadné rozsifitelnosti takové architektury. Konsolidaci 1ze usnadnit pomoci datovych
ulozist’ riznych produktovych fad s moznosti az fddového snizeni naroki na potiebné
kapacity pomoci specidlniho deduplikacniho nastroje pro kompresi dat.

e Virtualizace vypocetni kapacity zajisti veétsi flexibilitu pii ziskdvani vyssiho
vypocetniho vykonu (potiebného napiiklad pro zatiZeni financnich aplikaci v Case
ucetnich uzdvérek, nebo zpracovani odezvy ndrazovych marketingovych kampani).
Naopak Ize odpojit nebo vypnout vypocetni kapacity v dob¢, kdy nejsou potieba.
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e Standardizace a zprihlednéni business procesti — zde lze dosdhnout vyssi flexibility
a optimalizace zdkladnich ¢innosti jednotlivych organizaci - to vSe pfi sniZeni nakladt
anarokl na spravu, udrzbu a vyvoj tohoto prostiedi. To ostatn¢ plati pro vSechny
urovné¢ virtualizovaného prostiedi. Konkrétné se v tomto bod¢ jednd o ndstroje pro
fizeni zdrojl a optimalizaci spotfeby energie.

e ZvySeni vykonu a mobility jednotlivych aplikaci a sluzeb — u globdln¢ ptlisobicich
organizaci, jez své fidici nebo kontrolni ¢innosti migruji mezi nékolika stiedisky po
celém svéteé, lze zajistit presun celych aplikaci na misto lokdlniho vykondvéni. Tim se
da uSetfit za licence takto sdilenych aplikaci. Virtualizacni néstroje v soucasnosti
umoziuji presunout virtudlni pocitace ve spuSténém stavu bez preruSeni
poskytovanych sluzeb. Za provozu je timto zplisobem moZné meénit konfiguraci a
usnadnit upgrade hardwaru i softwaru.

e Virtualizace desktopti — zlep$i zabezpeceni, zjednodusi sprdvu a dokdze si vynutit
dodrzovéni standardi.

3. Cloud Computing - ekonomické efekty

CC (sdileni hardwarovych a softwarovych prostiedkti pomoci siti) méni ve svété
informacnich technologii (ddle IT) zazité postupy a obchodni modely. Na jedné strané
umoziuje efektivnéjsi vyuziti vypocetnich a jinych zdrojii datovych center a poskytovateli
sluzeb, na stran¢ druhé uzivatelim umoZni splnit jejich poZadavky na rychlost zavadéni
sluzeb, jejich kvalitu a dostupnost za transparentni cenu.

Jak jiz bylo fedeno, princip CC spoéivd ve virtualizaci. UloZi§té, servery, aplikace i
desktopy jsou oddéleny od vlastni fyzické podnikové informacni infrastruktury. Virtualizace
umozni vyS$si efektivitu a flexibilitu IT pfi sniZeni ndkladd na IT. Velmi vyznamnym
piinosem CC je pro zdkaznika pfesun rizika a odpovédnosti na dodavatele sluzby (viz. obr.1.)

| Implemantace >
!\

Risk | Beznetnost.monitoring

—
| Audit
| Udrzba a nodpora
| >

Odpovédnost| py4, kapacity

=
=

Obr. 1: Piesun rizika a zodpovédnosti [3] - zdroj autor

| Rizeni dostupnosti
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Tab. 1. Vyhody a limitujici faktory Cloud computingu. (zdroj autor)

Vyhody Cloud computingu

Limitujici faktory Cloud computingu

Aplikace nebo sluzby, jsou poskytovany
z centralizovanych datovych center po siti,
odpada sprava software na kazdém PC.

MozZné riziko neudrzeni stalého provozu
informacnich technologii po internetu
(spolehlivost).

Uzivatelé nemusi znat technologie, ani nemusi
sami fidit jejich chod.

Pro piistup k aplikacim a datiim umisténym na
serveru se pouzivd webovy prohlize¢ (SaaS -
software jako sluzba).

Také HW muzZe byt poskytovén jako sluzba
(TaaS - infrastruktura jako sluzba) poskytovani
fyzického vypocetniho prostredi.

Jako sluzba byva také poskytovana vypocetni
platforma (PaaS — platforma jako sluzba), ktera
obsahuje komponenty pro stavbu aplikace,
jako jsou operacni systém, databazovy systém,
webovy server nebo jiné aplikace.

Zvysené naklady na pienosy velkych
objemu dat.

Vysoka Skalovatelnost (dynamicky
Skalovatelné zdroje) a elasticita.

Obavy o bezpecnost citlivych udaji a dat
vibec.

SniZeni licen¢nich ndkladl, poskytovatel
pronajima vice uZivatelim (multitenancy ).

Nedostatek kontroly nad vlastnimi daty,
cennd data mimo firmu.

CC méni software na sluzbu, kde spotfebitel
neplati za licenci ale za to, jak hodné ji

Problémy s fizenim opravnéni a roli
pokud roste vase portfolio CC aplikaci.

pouziva. Z vypocetniho vykonu se stdva
komodita, kterou kupujeme a Skalujeme podle
potieby.

SaaS

Poskytovatel sluzeb ma administrativni kontrolu nad aplikaci a je odpovédny za jeji
aktualizaci, instalaci, ddrzbu a bezpecnost. UzZivatelé nejsou nuceni investovat pfedem, plati v
dohodnutych terminech a jen za skutecnou dobu vyuZziti. SaaS sniZuje potiebu predvidat
rozsah poptavky a investic do infrastruktury. Néklady jsou piedem zndmy, bez piekvapivych
navySeni. SaaS umoziuje uZivat profesiondlni systém také malym a stfednim firmdm. Mohou
zamg¢fit své rozpoCty na konkurencni vyhodu, nikoliv na infrastrukturu. Znacnou vyhodou je
rovnéZ snadnost uzivani [4].

TaaS

Nabizena je vypocetni infrastruktura v dojednané konfiguraci ve virtualizované podob¢.
Poskytovatel feSeni je odpovédny za dodavku objednaného vypocetniho vykonu a propojeni
pomoci siti, zdkaznik si ndsledn¢ instaluje operacni systémy a zprovozni vSe sdm dle svych
pozadavki. Zjednodusené feceno jde o prondjem serverového HW v dojednané konfiguraci.
Vyuzivani této sluzby je vhodné pokud vlastnime SW a HW se nechceme zabyvat. Cena IaaS
je obvykle tvofena na zdklad€é poskytnuté RAM, procesoru, velikosti uloziSt€¢ a konektivity.
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Vyhodou uZzivani IaaS jsou nulové pofizovaci ndklady na HW a velmi nizké ndklady pii jeho
upgrade. MoZnost vyuZiti hotovych feSeni, nakonfigurovanych virtudlnich PC, siti apod. a
nulové néklady na provoz (elektfina, internetové pfipojeni, prostory).

PaaS

Platforma jako sluzba je sluzba poskytujici kompletni prostiedky pro vyvoj a tdrzbu
vlastnich aplikaci, dostupnd prostifednictvim Internetu. Oproti pfedchozimu modelu, v tomto
ptipad¢, poskytovatel zajistuje podporu celého Zivotniho cyklu tvorby a uZivani aplikace,
poskytuje také operacni systém pro celé feSeni, vCetné potfebnych nadstaveb. Zakaznikovi je
tak poskytnuta vyvojova platforma, do které zdkaznik umisti své vlastni aplikace. Oproti laaS
modelu zdkaznikovi odpadd starost o infrastrukturu, nasazeni, spravu a aktualizaci operacnich
systémi. Jednd se o prondjem platformy nad, kterou aplikace béZi (podobné hostingu). Na
rozdil od SaaS zde nejsou pronajimény jiz vytvorené aplikace, ty si zdkaznik vyviji sam.
Nevyhodou PaaS je, Ze uZivatel nema pod kontrolou hardware, na kterém platforma pracuje a
také velkd zavislost na poskytovateli.

Vyuzitim CC lze dnes feSit dlouhodoby problém podniki a instituci, nedostupnost
mnoha iICT z divodi jejich cen a poZadované infrastruktury. Uzivatelim odpada starost se
spravou aplikaci, serverd i pocitacovych siti a mohou se zaméfit na vybér rozsahu a kvality
sluZeb nakupovanych od poskytovatele, métfeni jejich odbéru a vysi jejich cen.

Zmény ve strategii firem a firemnich procesech vyzaduji zmény v ICT vybaveni.
Kvalita firemnich procesti je ¢asto zavisla na moznostech a funkcich, které IS nabizi. Katedra
aplikované informatiky EKF, VSB-TU Ostrava provadéla v lofiském roce priizkum zaméfeny
na vyuzivani IT pro podporu Cinnosti malych a stfednich firem a instituci (SME) v
Moravskoslezském kraji. Hlavnim cilem projektu bylo na zdkladé¢ dotaznikového Setfeni
zjistit, jakym zpisobem SME v Moravskoslezském kraji zajistuji ndkup, provozovani a
udrzbu svych ICT.

Utelem projektu byla segmentace subjekti podle typu uZivanych aplikaci a jejich
vztahu k typu zajiStovani ICT sluzby. Dil¢im cilem bylo sezndmeni respondent se Skdlou v
soucasnosti nabizenych moznosti ndkupu, provozovani a udrzby ICT a zjisténi, jak jsou firmy
informovany o mozZnostech vyuZziti CC.

Z vysledki prazkumu vyplyvd, mald informovanost o mnohych ICT aplikacich. Pti
pofizovani novych ICT firmy z naSeho vzorku preferuji ndkup licencovaného software, pak
nasleduje opensource a vlastni vyvoj a prondjem. Z pruzkumu také jasné¢ vyplyva, ze
vyznamna ¢ast majiteld firem, manazert i koncovych uZivateld je s existenci CC sezndmena,
VEtsi ¢ast z téchto respondentti k ni ale nema diveéru nebo nemad pfedstavu, co pojem znamena
[5]. Znacnou roli hraji zejména obavy z bezpecnosti téchto technologii. [6]

4. Cloud Computing — ekologické efekty
Hovotfi se také o pozitivnich ekologickych efektech téchto technologii.

Vyznamnym ekologickym efektem CC je sniZend spotfeba energie a emisi. Za sniZenou
spotebou 1 emisemi jsou dle zkoumajicich firem 3 zakladni faktory: [7]

e VytiZenost serveri - uZ zminovana multi-uZivatelskost (multitenancy), jediny server je
schopen zajistit provoz i nékolika firem, to vSe diky sdileni infrastruktury (je absurdni
nechdvat si rezervu 10 % vykonu, kdyz je poptdvka po 100 %).

¢ Dynamické poskytovani snizuje plytvani pocitacovymi prostiedky tim, ze piidé€luje
serverovou kapacitu podle aktudlni poptavky. Z technologického hlediska byva bézné
skute€né vyuziti serverového vykonu tfetinové, v CC feSeni by mélo jit o vice nez
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dvoutifetinové vyuZiti, sniZuje se také potteba poctu fyzickych servert ve virtudlnim
prostiedi. Podstatné je i flexibilni vyuZivani dalSich pocitacovych zdrojii napt. CPU,
paméti a datovych tlozist’ dle aktudlnich potieb.

e Zvyseni efektivnosti datovych center — velky prostor ke snizovani emisi a energetické
ndrocnosti je i ve zvySovani efektivity datovych center (rizné energetické ztraty,
neefektivni chlazeni, zbyte¢né jedouci diskova pole atd.). Pifevladd nazor, Ze jediné
velké firmy nabizejici CC sluzby maji dostatek penéz, znalosti, pozemkd, specidlnich
sekci vénovanych zkoumadni této oblasti, takZe jsou mnohem efektivnéjsi v redukci
vydanych energii a emisi. Je pravda, Ze spiSe velké firmy si mohou dovolit postavit
solarni pole nebo za¢nou vyuzivat vodniho chlazeni i energie. Pro lokdlni malou firmu
by podobny krok byl témét likvida¢ni). Byla zpracovana studie, ve které byly
uvazovany podniky tif velikosti: malé (100 uzivatel), stfedni (1 000 uZivatel) a velké
(10 000 uZzivatel). VZdy se srovndval provoz aplikaci klasickym zptsobem na vlastnim
HW a distribuén&/uZivatelsky piistup CC. Ze u skuteéné velkych skupin uZivatelt lze
zredukovat energetickou spotiebu a ve findle emise CO2 aZ o 30 % oproti piipadiim,
kdy se aplikace instaluji na pocitace v provozovnach podniki. U podniki malych je
vysledek impozantni, bliz{ se 90 %.

Podivame-li se na tento problém z jiného thlu, je nutné uvést, Ze pocet datovych center
vyrazng roste a stejné tak i jejich energetické naroky: vysledky jiné studie od Environmental
Protection Agency ukazuji, Zze datova centra jen v USA spotiebuji 1,5 % z veskeré energie
produkované v USA. Jestli to pry pajde podobné dal, tak v roce 2020 emise CO2 dosdhnout
680 milioni tun ro¢né, coz bude vice, nez kolik chrli cely letecky pramysl. JelikoZ nelze
ocekdvat, Ze lidé najednou zacnou produkovat a konzumovat méné informaci, nabizi se feSeni
toho problému hned v celé fadé moZnosti, z nichZ se zdaleka nejpravdépodobnéjsi jevi byt
veétsi efektivita hardware obecné a priorita pti pouzivani ekologickych zdrojl: voda, slunce,
vitr. [8]

5. Zavér

Ekonomické modely fungovani svéta prochdzeji razantnimi zménami, jako jsou
globdlni konkurence, globdlni transfery, zmény zplisobu prace v mnoha oborech nebo tlak na
kvalifikaci pracovni sily. Ty zplsobuji ve vyspélych zemich postupny pfesun k ekonomice
nehmotnych statkli a vztahti. [9] V téchto zménédch hraji jednu z kliCovych roli ICT
poskytujici moderni infrastrukturu, kterd umoziuje vétSinu zmén realizovat. Soubézné ICT
poskytuji néstroje pro zvySeni vykonnosti, konkurenceschopnosti a provddéni inovaci v
prakticky vSech oblastech hospodarstvi.

Z informacnich technologii, se stal ndstroj, nezbytny pro podniky i instituce. To je
divodem pro sledovéani piipravenosti a vybavenosti podnikii na nové podminky a zavadéni
novych feseni do podnikovych informacnich systémd.

Rozvoj CC v Evropé¢ zaostava za celosvétovym prumérem. Ze zpravy Carbon Diclosure
Project v Londyné vSak vyplyvd, Ze firmy ve Velké Britdnii a ve Francii ztrojndsobi

v v

pouzivani CC béhem dvou piistich let. [10]

Bariéry pfijeti informacnich a komunikacnich technologii je tfeba piekonat. Vysledky
vysSe zminovaného prizkumu v Moravskoslezském kraji naznacuji, Ze mira vyuzivani ICT
zde neni nizk4, je vétSinou primérnd. Investovani do novych ICT by vSak mélo byt rozumné,
s vyuzitim novych sluzeb, které umoznuji i SME zvySeni jejich konkurenceschopnosti
s niz§imi nédklady. Cilem je provdzanost mezi vyvojem IS a globdlni strategii firmy ci
nstituce.
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OPERATIONAL-ECONOMIC ASPECTS OF CLOUD
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ABSTRACT

Recent years development of cloud computing offers increased number of not only
individuals but also organizations who are using services covered under title cloud
computing. However, these are relatively new offers on the global market and this entails
certain risks and even prejudice. This article is focused on an examination of significant
nevertheless often overlooked operational-economic aspects of each class cloud computing
services.

There are introduced interesting cloud computing provider practices and service aspects. The
steps for customers how to deal with mentioned aspects are also introduced in the article.
Aspects mentioned include service operation, service parameters and service costs.

KEYWORDS

Cloud computing; SaaS; PaaS; IaaS; private cloud; decision; choice; clasification; hybrid
cloud; public cloud

1. Introduction

The severe economic situation in Europe and shifts in Information and Communication
Technologies (ICT) caused certain shift in understanding and deploying ICT. From that
reason, the ICT no longer uses organizational sources only, but also certain kinds of
outsourcing. The cloud computing services defined in (NIST, 2009) may be included among
available and often-used outsourcing services.

Interest in cloud computing among enterprises most often stems from the need to reduce
costs associated with the use of ICT services. Moreover, this urge is often thanks to cloud
computing satisfied, since the cloud supply except reasonable prices, also the opportunity for
monitoring service usage and transparent financial flows into ICT for organizational senior
management.

The combination of terms ,,cloud computing” and ,,risk* means in almost all cases, an
interesting analysis of the security risks alternatively (and not very often) legal risks. The
awareness concerning these risks can be found in articles (Armburst, 2010) or (Dahbur 2011).
The data security risks are of course an important aspect when considering whether to deploy
cloud but this is not the only category of risks encountered. When selecting and deploying
cloud services, it is necessary also to take into account operational and economic risks,
because even if the data are well secured, the expenses associated with cloud services may be
unexpectedly high, and the importance of using cloud computing for the economic subject is
going to be likely negative.

The operational-economic risks, although not lead to security breaches of data, but can
generate significant investments in cloud services (higher than originally anticipated), or may
result in significant service problems due to data transfers between providers. The core of
these problems is the choice of cloud service offer, which an organization or an entrepreneur
will deploy.
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2. Defining the problem

While the economic subject is considering deploying of cloud services it will gradually
come to a certain number of selected offers on the market that are able to support the selected
business process (activities). The author discussed the problem of narrowing the selection in
(Veber 2012). From the group of offers the economic subject must choose one - the best
fitting its needs and demands. It is of course necessary to consider aspects of security, legal,
but we cannot ignore the operational and economic aspects. These aspects may be
overshadowed by security or law and therefore are neglected. This article will focus on
seemingly less important aspects that should be addressed, by anyone who is making the
decision whether to deploy cloud services, and which offer to choose.

3. Classification of cloud computing services

By definition of cloud computing presented in (NIST, 2009), the cloud services are
divided into classes depending on the service model. This classification has been previously
mentioned in the above example (Armburst, 2010) or in the Czech version in (Pochyla 2010)
or by the author himself in (Veber 2010).

According to the service delivery, model cloud services are divided:
1. IaaS (Infrastructure as a Service),
2. PaaS (Platform as a Service),
3. SaaS (Software as a Service).

Briefly, we can mention that in case of model IaaS the infrastructure is delivered to
customers. The PaaS model means offering of an infrastructure and development environment
for developing specific cloud applications. The SaaS model means provision of certain
software functionality.

Detailed description of each model can be found in articles (Armburst, 2010), (NIST,
2009). For the purpose of related problem this classification appropriate, because operational
and economic risks are connected with service and deployment model.

NIST (NIST, 2009) also mentions deployment model - this classification is based on the
separation possibilities for the usage of virtualized hardware infrastructure — these are:

community cloud,
hybrid cloud,

private cloud,

wono=

4. public cloud.

Community Cloud is managed by the community and is therefore very specific and
dependent on an environment and we will not deal with it in this article.

Hybrid cloud is a combination of public cloud and private cloud that is not in the CR
used often. Risks of hybrid cloud solutions are specific depending on the deployment and the
ratio between public and private component, but risks can be inferred from risk analysis of its
individual parts.

When providing services in a way of private cloud customers are getting a certain
hardware that is not shared with other customers. This selected hardware is virtualized and
one customer uses all virtual machines.
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The method of providing cloud services in the form of public cloud is very similar to
the way of private cloud, but with the difference that individual customers share hardware. So
on one physical server can be running multiple virtual machines owned by different
customers. In addition, the disk storage, transmission routes, and other IT resources are shared
as well.

Furthermore, the article will discuss classes of private and public cloud.

4. Methodology and data collection

Foundation for this article was the completed research lead by author of the article in
the Czech Republic. Therefore, it is relevant for this region and recommendations for other
regions may vary in some aspects.

The research was conducted in a form of discussions (with research participants).
Research involved two different parties: cloud service providers and cloud service customers.

The dialogue with providers was focused on aspects of provided services. What kind of
customers do the providers expect of offered services and why? What is the price of the
services and how is it calculated? Additionally the detailed description of provided services
and comparison to other similar services provided by other providers was demanded.

The dialogue with (potential) customers was focused on their IT demands. What
services are the IT departments managing? Are the organizations interested in cloud services?
What do the customers expect of cloud service? What are the main advantages and
disadvantages of current cloud service solution?

The participants of this research were employees (high company management or CIO)
from approximately twenty organizations (about half were smaller organizations or
entrepreneurs):

Cloud providers: Cloud4.com, IBM, SAP, Eltodo, Oracle.

Cloud customers: Deloitte (consulting), Ceska Pojistovna (insurance), Vseobecna
fakultni nemocnice v Praze (hospital), Elektrizace Zeleznic (railway projects), Metrostav
(construction), and others.

Subsequently additional internet published data cloud offer were collected. A
comparison of data obtained for each cloud offering type was performed using collected data.
The result of this comparison was an evaluation of individual aspects mentioned below:

. significant economic items that depend on the use of service or are somehow
hidden to customer,
. the most frequently utilized model of payment for the service,
. dependence on providers and the resulting risks,
. the parameters that determine the quality and service.
S. Results
5.1 Iaas

Virtual infrastructure offers based on cloud computing are available as private cloud
services as much as public cloud. These two approaches differ in the way of sharing
hardware. In the case of private cloud infrastructure is dedicated to the only one customer,
while the public cloud, customers share available computational resources.
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5.1.1 Private cloud at the customer

5.1.1.1 Service description

Private cloud can also be operated in such a way that the hardware is physically stored
on customer's site. In this case, it is also possible that the customer buys their own hardware
and performs the investment costs often in order to increase the company value.
Implementation in this case is usually realized by contract with a fixed monthly fee, the
customer gets a certain number of physical machines (which placed inside the customer's own
"server room"). Using more physical machines also means higher price. A customer can
change the requirements for the number of machines but with low flexibility (change once a
month or six months). Requirements for performance improvements often made quicker by
providers (within days).

5.1.1.2 Service parameters

The performance of each virtual machine depends on the hardware and the
virtualization settings (that is laid down by the customer). The parameters can be changed
only through the exchange of hardware.

5.1.1.3 Economic characteristics

In terms of deployment and the resulting price, this method is very similar to the
method of managing own IT (partly outsourced). Therefore are only common operating-
economic or security risks. The customer's monthly fee covers the rental of hardware,
software, and cloud machine maintenance. The costs of energy consumption (including
cooling) and supervision remain under the direction of the customer. Although ICT operating
costs are not so different from operating own ICT, the investment costs may be spread over a
longer period (it's possible to avoid the disposable investment in hardware, etc.). Price
depends on the number of machines, machine configuration, and choice of accessories such as
disk storage. In this case, the price is very often fixed by agreement between the provider and
the customer.

5.1.2 Private cloud at the provider

5.1.2.1 Service description

Hardware is placed at the provider's site and he ensures oversight over hardware
operation, cooling and electricity supply. The customer is connected directly to his hardware
using usually dedicated optical line. It is also possible that the hardware is either owned by
the customer (so the price may be reflected in the investment costs) or by service provider (so
the price is reflected in the operating costs). Requirement changes in the number of machines
or configuration are possible while the flexibility in this case often depends on the flexibility
of the provider, some of them offer change within minutes, some within months (increasing
performance is often done with better response than decreasing).

5.1.2.2 Service parameters

The performance of each virtual machine depends on the hardware and the
virtualization settings (that is laid down by the customer). Parameters are changed only
through change of hardware. Providers should therefore ensure within the SLA that the
hardware would not change. Change should either mean better parameters or be part of new
SLA.
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5.1.2.3 Economic characteristics

Payment in this case is also dealt through a monthly payment and price depends on the
number of machines. In comparison to the above-mentioned placement at the customer, the
price is often lower because the provider can better optimize the cost of security, cooling and
maintenance. In addition to monthly fee for depositing machines, the extra charge for
electricity consumed by the machines is paid. At this point, each provider may vary, as some
install wattmeter deducting directly consumed energy, while others statically count the energy
consumed by the formula, according to the nominal value of consumption written on the label
on the hardware resources and time that the machine was running. Therefore, the resulting
price for consumed energy with identical hardware placed at different providers may vary
greatly and it is important to watch closely this part of concluded contract.

Prices of private cloud shows quite clearly the company OVH (OVH 2012) - the basic
configuration of two servers with 16 GB RAM, virtualization software, cloud software,
storage and 300 gigabytes to 30 gigabytes of internet communication of data per month is 107
000 CZK per month. Licensees for Windows operating systems are changed separately
depending on the number of licenses used (Linux is free of charge).

5.1.3 Public cloud laaS

5.1.3.1 Service description

Sharing of virtualized machines allows efficient sharing of hardware resources for
providers therefore; they may offer lower prices in comparison to private cloud services. In
this case, the customer receives a virtual machine with defined parameters. However, in this
case, different customers may share physical machine, connection pathways and that is why
the performance of each virtual machine can vary not only in time but may also depend on the
"current" location (what physical machine it is currently running on) of virtual machine.
Flexibility of public cloud is high and performance requirements can be changed very often
(in days, hours, or even minutes).

5.1.3.2 Service parameters

Service parameters depend on the current hardware that the provider uses, and on
virtualization parameters. When an application of one customer's virtual machine overwhelm
physical machine, there are less resources for virtual machines of other customers on same
physical machine. It is therefore important that the provider has set the virtualization
conditions so customers do "not interfere" each other. From the perspective of the provider it
is of course advantageous to share a single physical machine by as many virtual machines as
possible, but when the limits are set incorrectly, customers may experience performance
degradation of their individual virtual machines.

It is therefore appropriate to ask provider about performance guarantee parameters
offered by virtual machines. These parameters can be expressed in different ways. Very
precise measurable performance parameter for the virtual machine is the value of "CPU ready
time" described in (Kellog, 2008). This value indicates the response times of individual
virtual machines. Nevertheless, the computing power is not the only indicator that should be
monitored - for example, data storage and transmission networks are also important
parameters to study. "Disk Response Time" is for example a value indicates speed of storage
system (it is affected by the length of storage request queue and disk array speed).

Sharing hardware resources may evoke in terms of customer unpredictable
performance of purchased virtual machines and it is therefore recommended to "test" the
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service before signing the contract. The test should take at least one week in full operation in
order to determine whether the requirements for an information system with virtualized
machines are met. When the provider is unwilling or unable to guarantee the performance
parameters, it is advisable to ensure the "back-door" in the form of rapid termination of the
contract without additional charge. On the other hand it is not so difficult to change the
provider within [aaS (with respect to PaaS and SaaS services).

5.1.3.3 Economic characteristics

The price in case of public cloud is determined much more accurately and depends
mostly on the number of machines purchased, the number of data transferred between could
and the Internet and the size of the required disk space.

Global cloud providers like Amazon, Rackspace and Microsoft publish the prices on
their websites local and smaller providers especially in Czech Republic do not publish prices
because of their trade policies, but it can be assumed that prices will range between the prices
of private cloud and those that are offered by large public cloud providers.

Comparison of global cloud providers can be found in (Li, 2010) - it also contains
prices that are between 0.085 and 0.96 USD per hour for virtual machine (1300 to 14,000
CZK per month), depending on the hardware configuration.

5.2 PaaS

5.2.1.1 Service description

The problem of choice of provider in this case lies in the different databases that
providers offer. They also vary in the available programming languages for writing
applications and there are differences in provided API. For this reason, it is very difficult to
port applications between different providers and there arise a dependency and selected
provider. It is therefore important to select such a provider, who can be trusted in terms of
stability, or the one who's API is compatible with any other alternative provider, so in case of
problems it is possible to switch the selected provider with another (there exist kinds of API
bridges for example “libcloud”).

5.2.1.2 Service parameters

PaaS service parameters depend on the needs of the customer-developed applications.
Performance in terms of processor and memory can be changed according to predefined
virtual machines on offer. Provided is a virtual machine as well as in the case of IaaS but there
is the difference in price offered for the machine, and there is preinstalled an environment for
running developed applications.

5.2.1.3 Economic characteristics

Payment model is similar to IaaS. Virtual machines are paid separately as much as
storage database and network traffic. Fees depend on the usage of PaaS services so the
application design itself should take into account the very payment model. For example, there
are charged separately database operations. When designing a cloud application it is therefore
necessary to focus on the most effective communication with the database (to form query
correctly and avoid unnecessary operations) so that the price per unit of time does not grow
unnecessarily high because of po2or program design. The situation is similar for transmission
of data between cloud and the Internet.
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5.3 SaaS

5.3.1.1 Service description

SaaS services are available for many years, their offerings are a few years older than
the first mention of cloud computing. Nevertheless, a significant development and wide
availability of SaaS offers is possible only in recent years with the development of cloud
computing. From the perspective of customer, the trust is the most important in the choice of
the SaaS provider. This issue is addressed in (Heart 2010). The customer is going to be tightly
bound to his provider, since provider manages customer's data. The problem is not only data
security, but also in the ability to transfer data to an-other provider. Specific SaaS applications
may store data to the database in unknown format, and it may be very difficult or even
impossible to export data from database in certain portable format. This factor favors the
provider over the customer, thus is important that the provider acts ethically and offers the
service at adequate prices. The risk of provider bankruptcy or service termination must be
considered when selecting SaaS services as well.

5.3.1.2 Service parameters

Provider is responsible for service parameters and these are noticed inside the
agreement between the provider and the customers - usually enclosed by the SLA. It is
therefore quite important to monitor whether the current wording of this agreement will
ensure service that is available and fully functional.

5.3.1.3 Economic characteristics

Providers of SaaS very often chose as a payment model "software leasing" as
mentioned in (Ojala, 2012) because it is simple and easy to implement, transparent and
predictable in terms of price for both provider and customer. The final price per month will
vary depending on the functionality offered and mass recovery.

6. Discussion

This article mentioned the most significant operational and economic risks. The risks
mentioned above have resulted from conversations between the author and providers of cloud
services or customers of cloud services. We cannot say with certainty that this article cover all
significant risks of this nature, but the vast majority of those most important is mentioned in
the article.

The dialogue was led principally with business entities not with government
organizations. In terms of government and non-profit organizations the cloud computing is
also quite interesting model for outsourcing, and government can expect a similar situation in
terms of operational and economic risks for the usage of publicly available providers.

However, a very convenient solution for the government would be the emergence of an
independent state established provider of cloud computing. This one would provide cloud
services for state and contributory organizations within the legal regulations of their country
while under the supervision of state authorities to provide transparently managed and secure
services. Such a procedure would not only ensure affordable and scalable services to
individual state organizations, including the government itself, but also would eliminate part
of the operational and economic risks associated with dependence of government
organizations on commercial providers, which is a major obstacle for the deployment of cloud
computing services in government.
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7. Conclusion

Evaluation of suitable cloud services offer for the organization is quite challenging and
a key decision in organizational future strategy planning. This decision may lead to
considerable savings through streamlining of IT service. Organizations can also benefit from
very high flexibility of cloud IT services.

Some organizations are existentially dependent on delivering IT services, and
disruption of IT services due to wrong choice of provider may cause interruptions of critical
business services, whether due to a continuous unavailability of services, or bankruptcy of the
selected provider. Therefore, a bad decision in the election of cloud services can lead to
considerable problems of managing IT services and it may case to the organization (or its
management) existential problems.

The aim of this article was to assist with making the right decisions emphasizing
operational and economic aspects, for which the article also contains procedures that allows
reduction or even elimination of the risks that are mentioned above.
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ABSTRACT:

In our paper firstly we will shortly describe four text mining approaches to sentiment analysis.
In the next part of the work we will present stages of chosen methods of sentiment analysis.
In this part we will touch such topics as texts characterization, tokenization, stemming
and classification of opinions. Third part of the work is devoted to the research and its results
concerning sentiment analysis of textual data collected from the Internet. We will sum
up with some conclusions and further research plans.
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1. Introduction

Sentiment analysis or opinion mining is a field of research that can have significant
impact on today’s business. A lot of consumers make their decisions after browsing Internet
in search for opinions of others. They trust in what they read online. It means that company
should know how many opinions about it and its products are in the Internet. Company should
also be aware of what type those opinions are (positive, negative, neutral).

2. Sentiment analysis

Sentiment analysis or opinion mining refers to the application of natural language
processing, computational linguistics, and text analytics to identify and extract subjective
information in source materials.

Generally speaking, sentiment analysis aims to determine the attitude of a speaker
or a writer with respect to some topic or the overall contextual polarity of a document.
The attitude may be his or her judgment or evaluation, affective state, or the intended
emotional communication .

In the field of sentiment analysis there are three main tasks (Liu, 2007):

e  Sentiment classification: assignment of sentiment to whole opinion. Division
of opinions into groups on the basis of its polarity.

e  Featured-based opinion mining and summarization: discovering what aspects of
product users like or dislike.

e Comparative sentence and relation mining: analysis of sentences comparing
directly one object to another

1 http://en.wikipedia.org/wiki/Sentiment_analysis
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There are few text mining approaches to sentiment analysis (Lula i Wéjcik, 2011):

e  Word-based approach

e  Pattern-based approach

e Ontology-based approach

e  Statistical learning approach

There are some significant differences between those approaches. They can be used
in different tasks of sentiment analysis. For each task the best approach can be identified.

2.1 Word-based approach

In the basis of the word-based approach stands division of opinions into words. Text
documents containing opinions are gathered in so-called corpus. On the basis of prepared
corpus of documents a frequency matrix can be created. Frequency matrix is a matrix where
columns represent documents, rows represent words and values at the intersections represent
the number of occurrences of particular word in a particular document.

In word-based approach to sentiment analysis it is assumed that the meaning
of the opinion (also its sentiment) is carried by separate words. So that the sentiment
is assigned to every word in opinion. Then sentiments are transferred into points which
are aggregated into one value which is interpreted as the opinion sentiment.

2.2 Pattern-based approach

Second text mining approach to sentiment analysis is pattern-based approach. In this
method the major assumption is that sentiments are carried by phrases/expressions instead of
separate words. The analysis is also based on frequency matrix but instead of words there are
phrases.

The main problem that has to be solved in this approach is how to identify the phrases.
To solve it the regular expressions mechanisms can be used. One of the solutions is JAPE —
Java Annotation Pattern Engine. JAPE is a component of the open-source General
Architecture for Text Engineering (GATE) platform. It allows user to recognize regular
expressions in annotations on documents. On this basis it can identify phrases in opinions.

2.3 Ontology-based approach

Another approach to sentiment analysis with roots in text mining is ontology-based
approach. Ontology is defined as a formal description of the field of interest. It consists
of classes and relation between those classes. Every class can have many different attributes.
Ontology also contains instances. An instance is an object representing a class. Classes
in ontology can have hierarchical construction.

One ontology concerns only one domain. To construct an ontology the knowledge
about particular domain is needed. Ontology designed for one domain cannot be applied
to another one. Created ontology can be a starting point for many different analyses of texts
representing domain including sentiment analysis.

Single opinion can be presented as an instance of ontology. The comparison analysis
of those instances should be conducted. On those basis the sentiment analysis of collected
opinions can be made.
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2.4 Machine learning approach

Statistical learning approach is the last text mining approach to sentiment analysis.
Machine learning is a branch of artificial intelligence that is concerned with the design and
development of algorithms that allow computers to discover patterns and rules through
analysis of empirical data. Machine learning methods improve automatically through
experience. Often it is said that these methods can discover knowledge from data.

In relation to sentiment analysis training set is required. It should contain opinions
with sentiments given. On this basis the model learns how to assign polarity to new opinions.
The model quality can be improved by expansion of training set.

To classify opinions many methods can be used. The most popular of them
are (StatSoft, Inc, 2010):

1. Naive Bayes classifier

2. K-Nearest Neighbors method

3. Empirical analysis

During research the simulation analysis was conducted. Its aim was to compare
the results of opinions’ classification with usage of different approaches to sentiment analysis.
In simulation the word-based and machine learning approaches were used.

3.1 Stages of analysis

Statistical learning approach is the last text mining approach to sentiment analysis.
Machine learning is a branch of artificial intelligence that is concerned with the design and
development of algorithms that allow computers to discover patterns and rules through
analysis of empirical data. Machine learning methods improve automatically through
experience. Often it is said that these methods can discover knowledge from data.

In simulation analysis we can identify few stages:

1. Models construction: two main models were constructed. First of the realize word
based approach and second of then uses machine learning.

2. Opinions extraction: in research 301 opinions were used. They were extracted
from http://reviews.cnet.com/ service. Opinions chosen to research were
composed of three parts: pros (product advantages), cons (product disadvantages)
and summary.

3. Models’ effectiveness testing: The results achieved in particular simulations were
compared with known similarity of opinions. The effectiveness of different
models were compared with each other to determine the best solutions in
sentiment classification among chosen approaches.

In research RapidMiner application was used. It allows to construct models from
predefined blocks. To adjust blocks we can set values of parameters. Figure 1 below presents
word-based model.
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Figure 8. Word-based approach model to opinions classification in RapidMiner.
Source: Screen shot.

In research presented model was used in two variants. First of them (inside frame)
treats opinions as plain texts. Whole opinion is analyzed in the same way. Second variant
(complete model) divides opinion into two parts: Pros & Cons and Summary. Each of them
is analyzed separately with different methods. Summary is examined as plain text. Pros &
Cons are analyzed with POS (Part of speech) tagging usage. Nouns and adjectives are counted
on both sides and this sum is multiplied by 1 for pros and by -1 for cons. Results are summed
and added to result achieved from summary analysis.

Next figure presents machine learning model. It was also used in two variants.
The difference between those variants was classification method. Firstly K-Nearest Neighbors

method was used (as on the figure) and secondly it was replaced by the Naive Bayes
classifier.
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Figure 9. Machine learning approach model to opinions classification in RapidMiner.
Source: RapidMiner screenshot.

In both models Process Document block represents preprocessing of documents
including tokenization, stoplist words removal, whitespaces removal and stemming.
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3.2 Research results

Figure 3 below presents the efficiency of all constructed models. It can be seen that

model which is analyzing whole opinion as plain text achieved the worst result. Other models
have similar efficiency.
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Figure 10. Models accuracy.
Source: Own elaboration based on calculation results.

Next figure shows which method is the best in classification of positive and negative
opinions. Model which is analyzing whole opinion as plain text is the best in positive opinions

detection. The negative opinions are recognized with the best accuracy by the machine
learning model using KNN as classification method.
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Figure 11. Share of proper and misclassified opinions in whole opinions of particular type.
Source: Own elaboration based on calculation results.
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4. Conclusions and further research

There is many different approaches to sentiment analysis. They achieve similar results
in opinions classification. The difference is in the share of proper and misclassified opinions
of particular type in whole opinions.

In this paper only two approaches were tested. Other two should be modeled and
simulations of their performance should be conducted.
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