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BUSINESS INTELLIGENCE A FINANCNI RIiZENI

BUSINESS INTELLIGENCE AND FINANCIAL
MANAGEMENT

Katefina CebiSova 5
Univerzita Hradec Kralové, Hradec Kralové, Ceska republika
katerina.cebisova.2@uhk.cz

ABSTRAKT:

Clanek pojednava o vyznamu a potencidlu vyuZiti Business Intelligence v oblasti
podnikového finan¢niho fizeni. Byl zpracovan zebiicek hlavnich dodavatelli téchto
podnikovych aplikaci na svétovém trhu za rok 2010, jako je SAP, Oracle, SAS, IBM,
Microsoft a dalsi. Byl proveden rozbor piinosti Business Intelligence pro finanéni fizeni a
dale byly popsany nejcastéjsi moznosti vyuziti nastroji obsazenych v téchto aplikacich pro
finan¢ni manazery.

ABSTRACT:

The article discusses the importance and potential of Business Intelligence in the field of
business financial management. The ranking of the major vendors of these business
applications was drawn up. Among those vendors were included SAP, Oracle, SAS, IBM,
Microsoft and others. The benefits of Business Intelligence for financial management were
analyzed. Also the most common possible uses of these application tools for financial
managers were described.

KLiCOVA SLOVA:
Business Intelligence, finan¢ni management, podnikové aplikace
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Business Intelligence, financial management, business applications

Uvod

Finan¢ni oddé€leni je jednim z nejdilezitéjSich informacnich uzli v podniku. Pravidelné
sbira finan¢ni a jina data ze vSech casti podniku, ¢asto i z n€kolika riznych zdroja, a dale tato
data tfidi a sestavuje podrobné zpravy. Tyto podklady pak slouzi manaZerim jako podpora
rozhodovani, optimalizace procesit v podniku, dosahovéni planovanych cilti a vyhybani se
pfipadnym problémim. Sbér a transformace dat je vSak ¢asové velmi naro¢nd Cinnost, ktera
brani finan¢nimu odd¢leni soustfedit se spiSe na analyzu a interpretaci ziskanych finan¢nich
zprav, coz je dilezité pro operativni 1 strategické fizeni podniku.

Jednou z mozZnosti, jak se oprostit od manualniho sbéru dat a nasledného sestavovani
zprav, je vyuziti Business Intelligence (BI). Business Inteligence je souhrn nastroji
umoziujici uzivatelim uceleny piistup k datim z internich i externich zdroju a jejich analyzu.
Podporuji analytické, pldnovaci a rozhodovaci c¢innosti ve vSech oblastech podnikového
fizeni. [1], [2] Dalsi moznou nadstavbou BI je Competitive Intelligence (CI), které je vice
orientovano na vné&jsi zdroje informaci s dirazem na informace o konkurenci a trhu, na
kterém se dany podnik pohybuje.

Pouziti BI v fizeni financi poskytuje analyzy ukazatelli finan¢ni vykonnosti za podnik
jako celek, za jednotlivda oddéleni, nakladova stiediska, projekty, skupiny produkti a
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informace o tom, kde se odchyluji od planovanych hodnot. Funkcionalita BI obvykle
podporuje i finan¢ni planovani, prognoézovani a simulaci finan¢niho vyvoje podniku, financni
vykaznictvi, analyzy nakladi a ziskovosti a podobné. [2]

Po zavedeni stabilniho Business Intelligence feseni by se finan¢ni oddéleni mohlo po
vétSinu Casu zabyvat analyzou dat namisto jejich sbéru a dale spolupracovat s ostatnimi
slozkami fizeni na optimalizaci cen, redukci skladovych zasob, zefektivnéni zpracovani
zakazek nebo zvySovani ziskovosti produkti podniku a dalSich rozhodovacich problémech.
Vyhodou vyuziti tohoto automatizovaného zpracovani dat je také aktualnost ziskanych
informaci a moznost sdileni téchto informaci S vice uzivateli.

Business Intelligence aplikace

Podle vyzkumu agentury Gartner [3] za rok 2010 doSlo na svétovém trhu, pfes
doznivajici Gcinky globalni ekonomické krize, k nardstu pouzivani Business Intelligence o
13,4 %, coz je v oblasti podnikového software jednou z nejvysSich hodnot rustu. Nize je

uvedeno zastoupeni jednotlivych dodavatelii Business Intelligence software na svétovém trhu
v roce 2010 (viz Graf 1)[3].

Graf 1. Zastoupeni dodavatelt Business Intelligence na trhu v roce 2010 [3]
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SAP je dominantnim vidcem BI trhu, s téméf ¢tvrtinovym podilem (23 %), prodavanou
aplikaci je SAP NetWeaver Business Intelligence, aktualné vydali také BusinessObjects 4.0.
Mezi vyhody jejich feSeni patfi napiiklad moznost integrace s ERP (Enterprise Resource
Planning) stejného vyrobce, které je rovnéz pomérné rozsifené. Nevyhodou miize byt
slozitéjsi ovladani ve srovnani s konkurencnimi feSenimi.

V zastoupeni na trhu je SAP nasledovan dodavatelem Oracle s 16 %, ktery nové vydal
aplikaci Oracle OBIEE 11g. Produkty podniky ¢asto vyuzivaji jako balik s integrovanou
databazi a dalsimi podnikovymi aplikacemi (véetné Oracle E-Business Suite nebo Hyperion
Financial Management).

SAS je jedinym nezavislym vyrobcem BI a analytickych nastroja, ktery je schopen
konkurovat velkym vyrobciim, jako je SAP, Oracle, IBM a Microsoft, umistil se na treti
pozici se 13 %. Mezi jeho hlavni piednosti patii moznost specifického pfizptisobeni produktu
danému trznimu segmentu.



S 12 % pak ndsleduje IBM, které¢ do BI feSeni stidle vyrazné investuje, nejveétsim
pfinosem bylo zejména ziskani platformy Cognos, do analyz také integrovaly statisticky
software odkoupené spolecnosti SPSS.

Poslednim z hlavnich dodavateltt Business Intelligence je Microsoft s9 %, jeho podil
na trhu by redlné mohl byt i vys$si, protoze n€které funkcionality BI jsou zakomponovany
Vv jinych produktech Microsoftu a nebyly tak do hodnoceni zahrnuty. NejvétSim piinosem
byla akvizice spole¢nosti ProClarity v roce 2006, kterd byla jednim z nejvyznaméjSich
dodavatelti Business Intelligence.

Mezi mensi dodavatele, ktefi maji podil na trhu 3 % a méné, patii MicroStrategy, FICO,
QlikTech, Tibco, Tableau a dalsi.

V tomto srovnani jsou sledovani zejména komer¢ni, tzv. proprietarni, tvirci Business
Intelligence software, existuji vSak i open-source alternativy, jako je Jaspersoft, Pentaho nebo
Actuate BIRT. Dalsi alternativou klasického feSeni je outsourcing Business Inteligence
formou SaaS (Software as a Service [4]), kdy je software spiSe pronajiman nez prodavan,
Casto pies webové rozhrani, v této oblasti vSak zatim dochazi pouze k pomalému rozvoji.

BI a finan¢ni Fizeni

Business Intelligence feseni by mélo pokryvat tii oblasti fizeni — finan¢ni, strategickou a
operativni. Finan¢ni ¢ast obsahuje vykaznictvi, sestavovani rozpocti nebo planovani. Pod
strategickou Casti je zahrnuto pfedevSim sledovani klicovych ukazateli vykonnosti (KPI —
key performance indicators) nebo komplexnich vykonnostnich metrik (napf. Balanced
Scorecard). Operativni ¢ast Bl se tyka ptimo Cinnosti podniku. Aby bylo mozné ziskané
informace efektivné analyzovat, méla by nabizet pohled podle ziskovosti jednotlivych
zakaznik, produktd, ndkladovych stredisek, regioni prodeje a dalSich faktord.

Rozlozeni zakladnich nastrojii pro finanéni fizeni je zobrazeno v nasledujicim schématu

[5]:

Analyza ziskovost
Kalkulace procesnich nakladn
Hodnotowa analyza

Finanéné
analyticka
platforma

Zikonné vvkazy Dlouhodobé planovani
Pravidelné vykazy Fozpoftovan
Dafiowé a majethové zpravy Prognozovani

Kromé standardnich vykazii zahrnuje financni fizeni také podrobné analyzy rozvahy,
vykazu ziskt a ztrat s cilem optimalizovat soucasnou i budouci finan¢ni vykonnost. Aby
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tohoto cile bylo dosazeno, je nutné mit pirehled také o cash flow, ¢istém kapitalu, investicich,
vysledcich prodeje a mnohych dalSich faktorech. Nejuzivanéj$imi nastroji Business
Intelligence pro finan¢ni fizeni jsou [6]:

e Planovani, rozpoctovani a prognozovani — periodické nebo kontinuadlni sestavovani
a schvalovani finanéniho planu podniku a nasledné porovnavani téchto rozpocti, plant
a investic s aktualnim vyvojem a predikce trendu.

e Finan¢ni vykazy — zdkonné vykazy i dal§i moznosti generovani vykazii, podle
aktualnich potieb managementu, Casto jiz ptizptisobené podle uzivatelského profilu.

e Financni analyzy — analyza ziskovosti, vyuziti specifickych metrik a dalsi podrobna
zkoumani finanénich procesi, véetné automatickych upozornéni, pokud néktera z metrik
dosahuje kritickych hodnot a moZnosti nasledné hloubkové analyzy.

e Financni Fizeni, Fizeni rizik a dodrZovani predpisi — sprava a fizeni pozadavk,
véetn¢ narodnich i mezinarodnich predpisi.

e Scorecards a strategie — metody zaloZené na vykonnostnich metrikach, jako je napiiklad
Balanced Scorecard, a aplikace strategického fizeni.

Pro efektivni fungovani aplikaci Business Intelligence, je tfeba primarné zajistit kvalitni
vstupni data [7] - musi byt spravna, uplna, aktualni a konzistentni. Jejich kontrola mtize byt
automatizovand nebo manudlni sohledem na vyznam a souvislosti dat. Systém pro
zajistovani kvality dat by mél obsahovat opakovatelnd méteni kvality dat, aby bylo mozné
posuzovat aktualni stav, vyvojové trendy a ucinnost pfijatych napravnych opatieni.

Zavér

V soucasném naro¢ném a vysoce konkurencnim ekonomickém prostiedi je kladen stale
veétsi diraz na dostupnost aktudlnich, relevantnich a spolehlivych informaci pro podporu
manaZerského rozhodovani. Reenim téchto potieb miZe byt zavedeni software Business
Intelligence, a to zejména v jedné z klicovych soucasti fungovani podniku — ve finan¢nim
fizeni. BI zkracuje dobu vynalozenou na aktivity s nizkou pfidanou hodnotou, jako je sbér
asumarizace dat, poskytuje uzivateli agregovana data s moznosti drill-down pohledu
na detaily a tim zaroven rozsifuje moznosti podniku dale zvySovat svou ziskovost a piijimat
adekvéatni rozhodnuti.
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ABSTRACT:

This contribution presents real situation of the Czech Education system in the area of ICT.
The period of recovery the economy after the financial crisis and starting new economic boom
with it starts also new requirements on ICT sector. These new practical requirements must be
adequate supported by new knowledge profile by ICT experts — graduates of HEIs (Higher
Education Institutions) and also by reconstruction of education system especially in ICT study
programs and courses. New business requirements are defined in the first part of this
contribution. In relation to them is presented the analysis of actual education system in ICT in
the Czech Republic with accent on results of surveys realized in 2006, 2009 and 2011 among
Czech ICT HElIs and identified changes in ICT knowledge level in the second part of this text.
Some possible impacts for the future and proposals for further development of information
society in the Czech Republic are highlighted at the end of this contribution.

KEYWORDS:

Information and Communication Technology (ICT), Human Factor in ICT, ICT workforce,
effectiveness of ICT sector, Competitiveness of Czech Graduates

Introduction

ICT (Information and Communication Technology) permanently influences all our
activities. It is normally to use ICT in job, for finding information regarding trips, cultural
events, fun etc. But are all our citizens familiar with ICT? Are our ICT experts enough
qualified for pushing our economy towards? Do we have enough ICT experts in the Czech
Republic now and do we have enough students of ICT related study programs in order to
assure enough ICT experts in the future? What is the picture about using ICT and about e-
skills in the Czech Republic in comparison to other European countries? It offers our first
introducing statistical analysis? Statistics data are the input base for our comparison of ICT
impact on economy of Czech Republic. The first step of the evaluation of the Czech
Republic’s position is represented by short characteristics of economics. Czech Republic is
still lagging behind in ICT improvement in comparison to general development in European
Union according to digital competitiveness report. The country scores well in particular in the
areas of E-commerce and in the use of applications for integrating internal business processes
— Enterprise Information Systems. From strategic point of view is the Operational Programme
Enterprise and Innovation has been conceived to support companies which invest in ICT
to invest to increase competitiveness in their internal operations or to support the creation or
updating of ICT companies and services (ICT and Strategic Service’ Programme). Other
aspect of Czech ICT is its immediate impact on economy. Czech Republic scores relatively
well on the e-commerce dimension — 15 % of total turnover is realizing from e-commerce.
The share of enterprises buying and selling on-line lies around the European average.
For e-business aspects is the ranking less positive. ICT is important export product. The

' Paper was processed with contribution of GACR by handling task GACR 402/09/0385 "Human Capital in
IS/ICT Operations and Development: Competitiveness of Czech Tertiary Education Graduates".



percentage of high skilled ICT professionals lies above European average. The number of ICT
users and ICT specialist skills in enterprises is increasing permanently (European
Commission, 2009).

Analysis

As Sudzina and Kmec (2006) point out, perceived pay-off/efficiency of ICT depends on
a selected model. In order to accept these positions in ICT world of the Czech Republic we
started to analyze statistical data collected by European Commission (European Commission,
2009) in 2009. These data represented by data series since 2004 are divided in two main areas
- in use of ICT services and in e-skills enhanced through the society. We used clustering
methods TOPSIS (Techniques For Preference by Similarity to the Ideal Solution) (Hwang,
Yoon 1981) and WSA (Weighted Sum Approach) (Anderson, Sweeney, Williams 1994) for
data analysis and results are presented in following tables. The first Table 1 shows e-skills
awareness through the society. E-skills were investigated according to Eurostat’s
methodology. There were following awareness of e-skills included in this methodology:
copying or moving files, copying or putting data in a document, basic calculations and using
formulas in a spreadsheet, data compression, hardware installation and using programming
languages for completing programs. Results of our cluster analysis applied on Eurostat data
are presented in Table 1.

ID cluster Country AEEE (MU
Cluster
1 Norway, Luxembourg 0,8724
2 Denmark, Finland, Netherlands, 0,7729
3 Germany, United Kingdom, Austria, France 0,6270
4 Estonia, Spain, Sweden, Iceland 0,5478
5 Lithuania, Croatia, Slovenia, Slovakia, Hungary 0,4750
6 Ireland, Italy, Portugal, Cyprus, Belgium 0,4066
7 Latvia, Czech Republic, Malta 0,3405
8 Serbia, Greece, Macedonia, Poland 0,2213
9 Romania, Bulgaria 0,1520

Table 1: E-Skills Awareness in Europe (Novotny, Vorisek at all, 2011)

E-skills awareness is very low in the Czech Republic. Its level is lagging behind
developed European countries (EU 27 average as well) and almost the same level of e-skills
for example dispose economies of Latvia and Malta. 54,5 percents of Czech population does
not dispose any investigated e-skills. This large number citizen without any e-skills in
economy represents big disadvantage and risk for the Czech economy’s competitiveness.

The second Table 2 shows position of the Czech Republic in using ICT services in
everyday’s life (typical ICT services are e-government, e-commerce, e-learning etc. for this
survey).

ID Country Average Index
cluster for Cluster

1 Norway 0,7855

2 Denmark 0,7176

3 Finland, Ireland, Netherlands, Sweden, United Kingdom, Iceland 0,6087

4 Austria, Belgium, France, Luxembourg, Germany 0,5150

5 Estonia, Lithuania, Malta, Portugal 0,4389




ID Country Average Index
cluster for Cluster

6 Czech Republic, Slovakia, Slovenia, Spain 0,3790

7 Hungary, Italy, Latvia, Poland, Croatia 0,3132

8 Bulgaria, Romania, Cyprus, Greece 0,1829

Table 2: Using ICT Services in Society (Novotny, Vorisek at all, 2011)

This analysis indicates that the Czech Republic has almost the same level of ICT use in
economy as Slovakia, Slovenia and Spain. This fact orders the Czech Republic to the last
third of European countries. How to make the position of the Czech Republic better? Let us
try to find out answers.

New Requirements on ICT Specialists

,»Classical” requirements on ICT specialist were presented in our traditional survey
concerning ICT specialist knowledge in 2006, 2009 an 2011. These knowledge and skills are
presented for example in (Doucek at all 2007). The mostly required knowledge are for
business informatics graduates entering on labor market following: Z01 - Process modeling,
Z02 - Functionality and customization, Z03 - Management IS/ICT, Z04 - Analysis and design,
Z05 - Software engineering, Z06 - Data and information engineering, Z07 - IS/ICT
knowledge, Z08 - Operational excellence, Z09 - Team leadership skills, Z10 - ICT market
knowledge. Z11 - Organizational management methods, Z12 - Enterprise finance and
economics, Z12 - Enterprise finance and economics, Z13 - Sales and marketing, Z14 —
Mathematics, Z15 — Law, Z16 - Knowledge in business sectors. Other standard set of skills is
related to communication abilities, English language use and working in team experience.
These traditional requirements on ICT specialist are changing in conditions of social networks
boom. Some facts of it describe the survey that was realized on social networks survey in
March 2011. There were 237 Czech corporations include in this survey. The base of it was 90
monitoring of all activities of these companies on social networks. Out of Czech TOP 100 just
19 firms have Facebook and 6 Twitter profiles. In the sphere of ICT firms is situation better
(37 Facebooks, 24 Twitters). In total we have therefore analyzed 56 (23,6 %) Facebook and
26 (12,2%) Twitter profiles. Here are the most interesting results from the point of view new
highlighted skills:

o flexibility and communication skills, which today are not even monitored in the
classical above presented knowledge domains,

e good understanding the principles of the web 2.0 (from wiki system as a
knowledge sharing tool to FBML application as a interactive and widely used
web technique),

e user and design experience with web 2.0 networks on all levels (user, author,
moderator, administrator, FBML programmer) should be provided,

e English language is becoming communication standard,
e Audio-visual approach (video, graphically rich formats) is overwhelming text
messages.

Tertiary Education in the Czech Republic

The most important attempt for better scoring in ICT area is education system. For e-
skills and ICT services use is important to proclaim the coherent policy of society
informatization. But it does not enough to proclaim it. It must be realized on all levels of
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education system. For e-skills awareness is the most important the level of basic education,
according to my opinion. For using ICR services is the most important level of higher
education. The highest level in ICT education offers the tertiary education for ICT specialist.
Short characteristics of actual stand of the Czech tertiary education follow.

The first characteristic, that must be provided, is information about potential clients of
tertiary education in the Czech Republic. With due to regard that the average age for entry to
tertiary education system is 19,5 years (European Commission, 2010) in the Czech Republic,
the close proximity of the whole system is visible from following Figure 1.
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Figure 1: Time Series of Live Births in the Czech Republic (authors, Eurostat, 2010)

Live births children after approximately 20 years are on the best way to be students of
universities. It does mean for our period (2011), that we are on the start of declining number
of our potential clients (for approximately 30%).

Gender Aspect

It was already apparent in 1998 that a great number of women that men were qualifying
from tertiary education in almost all European countries (except Germany and Austria). This
trend continued through to 2002. From 2002 until 2006, the proportion of women graduates
was very stable representing approximately three women graduates for every two men.
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Figure 2: Number of Women Per 100 Man Graduating From Tertiary Education 2006
(European Commission, 2009)

The Czech situation is visible on Figure 2 and it is very similar to the situation in the
whole Europe. For 100 men is graduating approximately 130 women. Only one short remark
or experience from IT related study programs on our university — we have approximately 12%
of women at the start of ICT study programs at our university (bachelor study the first
semester).



Figure 3 compares the share of graduates in different study areas in the Czech Republic.
We focus on the area “Science, mathematics and computing” oriented study programs. The
share of graduates represents 7% in this area, but the average of EU 27 is 10%. This
information quiet good fits to findings published in (Doucek, 2007).
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Figure 3: Fields of Education and Training (European Commission, 2009)
Short conclusion to trends in Czech tertiary education is following:

e There is expected dramatics decrease of number of teens for potential enroliment
into universities (in two years for about 30 %),

e proportion of women graduates is very stable representing approximately three
women graduates for every two men,

e there is only 7 percent of students graduating in Science, mathematics and
computing in the Czech Republic; is for two percent points below the EU 27
average.

ICT Specialist’s Education

As a reaction to the low flexibility of the Czech Republic formal education system in
the area ICT skills the Faculty of Informatics and Statistics decided to initiate a research
project in order to map:

e ICT education offered in the Czech Republic.
e Demand for ICT skills in the Czech Republic.

University education (tertiary education) forms an important component of the
education system in each country in the world and this level should be one of the most
effective and required in the area of ICT.

The aim of this project was to motivate universities and formulate recommendations for
further development of the Czech university education in the area of ICT (Maryska, at all
2010, Doucek, 2009). To set up and formally pass the accreditation process of a new study
program takes in minimum one year (only under conditions that relevant school or university
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has enough experts in required knowledge areas). There were indentified main business roles
(Vorisek, J., Feuerlicht, G., 2006) for ICT professional, their key competences (Gala J.,
Jandos, L. 2010, Oskrdal, V., Jelinkova, P. 2010, Sigmund, T. 2010), in business informatics
in the first phase of the project. After this role definition phase were defined knowledge
domains and metrics for measurement level of knowledge in each knowledge domain. The
level of knowledge was graduated in relation to ECTS credits on HEIs and in relation to
number of necessary training days for appropriate position by business organizations. The
limit for acceptance of a graduate by business is 60 additional training days. Graduates with
larger gap then 60 training days among education and practical requirements are not
acceptable for practice — they are to “expensive” for it.

Some results of our survey (2011) in area of knowledge and skills that offers main
education stream ICT are presented on different level of university graduates in ICT related
study programs. The first part of our survey was focused on bachelor study level. Knowledge
profiles of bachelor segment are shown on Figure 4.
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Figure 4: Bachelor Studies Knowledge Profiles, obligatory and voluntary courses (authors)

There were identified following results for Bachelor graduates on Czech Universities —
Figure 3. Data were split by clustering method in four clusters. It is visible that knowledge
offered in any cluster is no sufficient for entering labor market in business informatics.
Cluster BcA11l offers very good education in mathematics, process modeling and its topic
seems to be in software, data and information engineering and ICT knowledge. BcB11 cluster
is one of the weakest clusters with accent on ICT knowledge, data and information
engineering and mathematics. Other skills and knowledge are missing in the scope of
education process. BcC11 cluster offers complex common education in area of business
informatics without strong specialization. The BcD11 cluster offers excellent knowledge in
software engineering, data and information engineering, ICT knowledge, team leadership
skills, organizational management methods and in mathematics. Graduates in this cluster are
specialized for entering labor market immediately.
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More detail specification of the rate of acceptance these graduates by clusters shows
Table 3.

Cluster | Administrator | Advanced user | Analyst | Dealer | Developer | Manager
Bc-A 1l 74 54 115 108 124 154
Bc-B 11 121 100 168 167 180 213
Bc-C 11 55 33 91 83 101 121
Be-D 11 78 63 114 99 119 161

Table 3: Distances Among the Bachelor Level Programs and Business Requirements for
Business Roles

Acceptable for business positions are only these graduates that that have in appropriate
cell number lower then 60. This number represents training amount for identified ICT
position in business.

Other aspect of education analysis is knowledge that is taught on master level of study.
Knowledge profiles of master segment are shown on Figure 5.

Z01 - Process modeling
716 - Knowledge in Z02 - Functionality and

business sector customization

Z03 -
Manag...

Z14 - Mathematics Z04 - Analysis and desing

Z05 - Software
engineering

Z13 - Sales and marketing

Z12 - Enterprise finance
and economics

Z06 - Data and
information engineering

Z11 - Organizational 207 - 15/ICT knowledge

Z10- ICT marke IS - Operational

management methods
knowledge

excellence
Z09 - Team leadership
——Mgr2-A11 Mgr2-B Ljkilrede=Mgr2-C11 ==¢=Mgr2-D11

Figure 5: Master Studies Knowledge Profiles, Obligatory and Voluntary Courses (authors)

Master study programs are split also into four clusters. Cluster Mgr2A11 offers relative
complex education in business informatics with weaknees in operational excelence and in
knowledge in business sectors. Mgr2B11 cluster offers relative good education in ICT
managemnt, software engineering, data and informaiton engineering, ICT knowledge, team
leadership and mathematics. But this profile does not fit to any defined ICT businiess position
(Table 2). Mgr2C11 cluster offers complex knowledge in business informatics with advantage
in business sector knowledge but also without any knowledge in ICT operation excelence.
Mgr2D11 cluster offers education on highest level in ICT knowledge, data and informaiton
engineering and in mathematics. There is not relevant to investigate ,,distances between
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knowledge profiles and business requirements, because graduates of master study are also
graduates of bachelor level.

Some characteristics of indentified clusters for ICT related study programs are
presented in following part of our contribution. There are presented (Figure 6) results of
analysis of aggregated knowledge in bachelor and in master study programs (Mgr5).
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Figure 6: Aggregated Bachelor and Master Studies Knowledge Profiles, Obligatory and
Voluntary Courses (authors)

There were identified also four main clusters in this segment of ICT related study
programs graduates. Cluster Mgr 5A11 produces graduates with basic skills in knowledge
domains — Z01 - Process modeling, Z02 - Functionality and customization, Z03 -
Management IS/ICT, Z04 - Analysis and design, Z05 - Software engineering, Z08 -
Operational excellence, Z10 - ICT market knowledge, Z15 — Law. Good orientation and basic
practical skills are taught in following knowledge domains - Z06 - Data and information
engineering, Z09 - Team leadership skills, Z11 - Organizational management methods, Z12 -
Enterprise finance and economics, Z13 - Sales and marketing, Z14 — Mathematics. This
cluster also offers good orientation and good practical skills in domain Z07 - IS/ICT
knowledge. No knowledge was identified in knowledge domain Z16 - Knowledge in business
sectors. Graduates of this cluster are acceptable by business in roles Administrator,
Analyst and Scientist (Table 4).

Cluster Mgr5 B11 offers very little of ICT oriented knowledge to its graduates. Basic
knowledge are taught in domain Z07 - IS/ICT knowledge, good orientation and basic practical
skills are relevant to knowledge domains Z05 - Software engineering, Z06 - Data and
information engineering, Z14 — Mathematics. There are not covered by taught knowledge
other domains in this cluster. Graduates of this cluster do not fit to any of identified roles
(Table 5) and work hypothesis is that they are leaving tertiary education either on position
programmer or they are enter the working process as qualified ICT users.
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Graduates of the cluster Mgr5 C11 can get very good education in business informatics.
Their knowledge profile is based on basic orientation in domains Z01 - Process modeling,
Z02 - Functionality and customization, Z03 - Management IS/ICT, Z04 - Analysis and design,
Z08 - Operational excellence, Z09 - Team leadership skills, Z11 - Organizational
management methods and Z15 — Law. Good orientation and basic practical skills were
identified in knowledge domains Z05 - Software engineering, Z06 - Data and information
engineering and Z14 — Mathematics. Good orientation and good practical skills are
characteristic for domains Z07 - IS/ICT knowledge and Z12 - Enterprise finance and
economics. Graduates of this cluster do fit very well to business roles Administrator,
Analysts, Developer, Manager of ICT and Scientists.

Mgr5 D11 graduates get basic orientation in knowledge domains Z03 - Management
IS/ICT, Z12 - Enterprise finance and economics, Z15 — Law and Z16 - Knowledge in
business sectors, good orientation and basic practical skills are taught in domains Z01 -
Process modeling, Z08 - Operational excellence and Z09 - Team leadership skills, good
orientation and good practical skills are in domains Z06 - Data and information engineering,
Z07 - 1S/ICT knowledge, Z11 - Organizational management methods and Z14 — Mathematics.
The best level - highest knowledge quality and advanced practical skills — was identified by
the domain Z05 - Software engineering. They mostly fit to business roles Administrator,
Analyst and Scientists.

Cluster | Administrator | Analyst | Architect | Dealer | Developer | Manager | Scientist
Mgr5-A 11 48 51 158 99 85 70 45
Mgr5-B 11 90 87 211 133 139 114 76
Mgr5-C 11 26 20 116 67 46 43 17
Mgr5-D 11 46 54 158 102 78 64 45

Table 4: Distances Among the Aggregated Bachelor and Master Level Programs and
Business Requirements for Business Roles

Conclusions

General conclusion to our long period survey is that the Czech education system does
not prepare enough ICT specialists for appropriate business roles in ICT area. We did not
identify study programs with orientation on business role Architect in our survey in the Czech
Republic. Perhaps graduates for business role Dealer are prepared on other type of
universities, but there is a pity that without relation to ICT.

Other identified weakness of the Czech tertiary education system it that is relative
conservative and it did not react on changing requirements on graduates in business
informatics. These changes are visible especially in relation to social network boom in last
year. Teaching of multimedia oriented courses as a part of business informatics education is
not normally yet. Thanks to the social networking, also business requirements on new
programming languages were identified in our survey (FBML).
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ABSTRACT:

Information technology (IT) is an essential factor shaping the present-day businesses. On the
one hand it works as an enabler for the company’s success but on the other, it is a source of
many threats. This implies that effective and efficient management of IT function within the
organization demands a systematic approach.

Over the last years, big corporations together with academia have worked out a set of good
practices which are known in the literature as ‘IT services management’ (ITSM). ITSM is
recognized and deployed in big companies but tends to be rather overlooked by small and
medium-sized enterprises (SMES). There are various reasons for such situation. Among the
others, they include the complexity of existing ITSM approaches and the lack of IT strategic
perspective of SMEs management.

The paper presents selected quantitative data reflecting the status of the usage of ITSM in the
SMEs from Central Europe. Presented research is a part of the INNOTRAIN IT project ?
(http://www.innotrain-it.eu/) conducted by Cracow University of Economics and Heilbronn
University in the partnership of various universities and institutions from Austria, Czech
Republic, Germany, Hungary and Slovakia and implemented through the CENTRAL
EUROPE Programme co-financed by the ERDF.

KEYWORDS:

IT services management, small and medium-sized enterprises, quantitative data,
INNOTRAIN IT.

INNOTRAIN IT Project

SMEs constitute an essential part of the developed economies. Within the European
Union (EU), SMEs represent 99.8% in the total number of companies thus accounting for
20.7 million companies and providing more than 89.9 million of work places in 27 EU
countries (EC, 2009). They are sensitive to economical conditions and are capable of quick
market adjustments. For these reasons they are the source of entrepreneurial skills and
innovations.

Despite of the crucial role that SMEs play in the economy, they have to tackle a number
of development barriers that are present in the market. SMESs have to cope with the difficulties
in obtaining credits and capital, the lack of which reduces their access to new technologies. It
is also evident that SMEs are neglected as far as the systematic approach to IT management is

2 http://www.innotrain-it.eu/
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concerned. For this reason support for SMEs is one of the European Commission’s priorities
for economic growth, job creation and economic and social cohesion (EC, 2005, p. 14).

There are three categories of enterprises classified as SMEs under EU regulations. The
categories are defined with reference to staff headcount and either a turnover or a balance
sheet total (see Table 1).

Table 1 Classification of SMEs by EU

Category Employment  Turnover Balance sheet total
Medium-sized @ < 250 <€ 50 million | <€ 43 million
Small <50 <€ 10 million | <€ 10 million
Micro <10 <€ 2 million <€ 2 million

Source: (EC, 2005, p. 14).

IT support in Central European SMEs is considered to play a major role in their further
business success and strategic development. This hypothesis will be mirrored by the
following factors:

Being successful in a global economy demands to increase the speed and quality
of decision making by market players. Looking at dot-com companies like
Amazon, Google or Facebook, it becomes evident, that in the information age,
SMEs are often not far away from growing into multinational companies within
only a few years. Based on the hyper-growth-effects described by Shapiro and
Varian (1998), like e.g. network-effects and natural monopolies an increasing
number of SMEs with a medium and higher share of information in their
products are facing a revolution that can only be managed by being based on a
reliable IT infrastructure;

Even SMEs that are operating in traditional industries such as the construction
or production sector, are rather dependent on reliable IT to observe the progress
of the construction site or of the production processes in their plants.
Additionally, they have to fulfill an increasing number of compliance issues
(e.g. retaining financial data for financial audits).

Besides the regulatory issues SMEs are facing today, IT offers a high degree of
freedom to innovate their products far ahead of today’s customer value without
incurring excessive costs.

A lot of research in the recent years has been focused on evaluating whether IT service
management would be a valuable topic for SMEs or it would be an administrative overhead
that makes sense only to align huge IT departments of global companies to the key objectives
of their strategy. In particular, the work of Dibbern and Heinzl (2006) indicates that SMEs are
interested in IT service management methods because they lack resources. The pressure
created by compliance issues in different sectors as well as the pressure initiated by E-
Business opportunities and constraints has caused serious problems for a lot of SMEs in the
last years regarding the sourcing of their IT function. The SMEs have tried and are still trying
to solve this dilemma in two ways:

They want to increase the efficiency of their IT function to save existing
resources for new upcoming challenges like compliance issues, enhancement of
IT induced business flexibility and innovations.

They are trying to assess the degree to which IT function contributes to the
company’s profitability.
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The above concerns have triggered the INNOTRAIN IT project aimed at promoting IT
enabled innovation through empowering SMEs in skills and resources necessary for an
effective and efficient IT service management. INNOTRAIN IT has been planned for three
years (April 2010 — March 2013), budgeted for € 1.96 million as a joint initiative of 12
institutions from 6 Central Europe regions: Austria (Vienna), Czech Republic (Jihovychod),
Germany (Baden-Wiirttemberg), Hungary (Eszak Alfold), Poland (Malopolskie) and Slovakia
(Bratislavsky kraj). The project lead is taken by MFG Baden-Wiirttemberg mbH Public
Innovation Agency for ICT and Media. Project partners include universities and chambers of
commerce from the respecting regions. Polish institutions are represented by Cracow
University of Economics and Cracow Chamber of Commerce and Industry.

The objectives of the project are the following: (1) to reduce the existing barriers that
hinder SMEs to establish ITSM, (2) to empower SMEs to use ITSM and (3) to improve
innovation conditions and national competitiveness. The objectives will be fulfilled by three
principle tools/approaches that can be recognized as project deliverables: (1) elaborating of an
innovative simplified ITSM method, (2) performing regional face-to-face trainings and (3)
developing an online training platform that is available for the future use by SMEs. The
project consists of 5 main steps:

e Step 1: Research on ITSM awareness in SMEs and on existing ITSM methods;
e Step 2: Development of ITSM method for SMEs;

e Step 3: Development of a transnational training concept;

e Step 4: Development of online training platform;

e Step 5: Execution of trainings in 6 regions.

Over the years effective and efficient IT management was the concern of information
systems domain, but over the past years it is evolving into a separate IT management
paradigm called IT service management (ITSM). There are various definitions of IT service
management found in the literature. In this paper this concept is defined as (SearchClO.com,
online): a process-based practice intended to align the delivery of information technology (IT)
services with needs of the enterprise, emphasizing benefits to customers. ITSM involves a
paradigm shift from managing IT as stacks of individual components to focusing on the
delivery of end-to-end services using best practice process models.

The research methodology used in the two first steps of the project was based on three
pillars: quantitative analysis, qualitative research and literature study. Such multi-method
approach is advocated in the case of interdisciplinary context as it helps to integrate various
facets of the researched phenomena (Mingers, 2001, 2003). The development and
implementation of ITSM is an interdisciplinary task as it involves managerial, economical,
technological and organizational aspects.

The main goal of the article is to describe the outcome of the first methodological pillar,
which constitutes the basis for the subsequent activities. This paper corresponds to and
supplements the analysis contained in the official survey report (Kiiller and Hertweck, 2010),
which apart for presenting the details concerning the questionnaire used in the research and
showing numerous descriptive statistics about the companies and regions gives also the
explanations concerning the linkage between ITSM and IT based innovation.

The paper, specifically, formulates the following hypothesis:

Central European SMEs are aware of IT trends in general and ITSM in particular, but
are incapable of their implementation.
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The above hypothesis will be verified while answering the following questions: (1) Do
Central European SMEs consider IT technological trends as a base for their strategies? (2)
Do they consider ITSM as the trend that is appropriate for implementation? (3) Do they
consider ITSM frameworks as a way for ITSM implementation? (4) Do they use any
frameworks in order to implement ITSM?

The structure of the paper is the following: Section 2 presents some descriptive statistics
concerning the data sample. The first and the second research questions are covered in section
3, whereas the third and the fourth, in section 4. Some explanations for the discrepancy
between the general ITSM awareness and ITSM application will be provided in section 5.

Descriptive Statistics

The first methodological pillar was based on the survey conducted among SMEs
distributed in 6 Central European regions. The questionnaire contained several dozens of
questions concerning the actual state of IT applications within the company as well as the
familiarity of the concepts related to IT innovation and IT service management. It was
delivered in a mother tongue of the responders from respective regions and was accessible
online on the Internet server.

As a survey outcome, 215 completed questionnaires were received — it accounted for
4% return rate which is typical in this type of research. In the next step, the number of
completed surveys was filtered by the application of regional criteria (the companies was
required to operate in one of the project regions: AT: Austria (Vienna), CZ: Czech Republic
(Jihovychod), DE: Germany (Baden-Wiirttemberg), HU: Hungary (Eszak Alfold), PL: Poland
(Malopolskie) and SK: Slovakia (Bratislavsky kraj)) and the EU criteria for SMEs (Table 1) —
in the result the sample was reduced to 160 responses, which were used in the further
analysis. The structure of the valid survey sample is submitted in the Table 2.

Table 2 Structure of the SMEs within the survey sample

Category AT CzZ DE HU PL SK TOTAL
Medium-sized 4 10 7 6 11 1 39
Small 6 7 16 15 10 5 59
Micro 12 8 18 10 8 6 62
TOTAL 22 25 41 31 29 12 160

Source: Survey data.

As it may be observed in the above data, micro companies constitute the biggest number
of the companies within the research sample, however, the ratio for small companies is almost
similar (38.8% for micro and 36,9% for small). Medium-sized companies comprise a lower
ratio — 24.4%. Such regularity may be observed in the survey data for Austria, Germany and
Slovakia. It corresponds with the overall tendency in the economy where the number of
medium-sized companies is outnumbered by small and micro enterprises within SMEs
category. Such proportions are not reflected however in each region. In Czech Republic and
Poland midsize enterprises account for the highest ratio while in Hungary, small firms
constitute the majority.

As far as the number of valid responses per region is concerned, they range between 22
and 31 in 4 regions (AT, CZ, HU and PL). Two regions significantly differ in this category -
Germany (DE) accounting for 41 valid responses and Slovakia (SK) for only 12. This
discrepancy may have been conditioned by various reasons, e.g. by the size of the region
(Baden-Wiirttemberg is significantly bigger than the other regions in the research) and/or
some cultural reasons.
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Industries represented by the SMEs have been listed in Table 3. The highly represented
industries in the survey are ‘Computer programming, consultancy and related activities’ as
well as ‘Information service activities’, as they account for 32 and 23 responses respectively

(34,4% of companies and 4,5% of industries within the survey).

Table 3 SMEs by industry

Industry
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Source: Survey data; Industries based on NACE codes (ECC and EC, 2006).
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Such ratios can be justified to some degree by the research topic. The variety of
industries represented in the survey is very high (44 industries) with 43.2% industries
represented by just one company per each industry (1.2% of companies) and 15 companies
(9.4%) that did not specify the industry they represent. The above argument supports the fact
that SMEs are highly adjustable to the market conditions.

The structure of the research data is on the one hand diverse and on the other it is
balanced. Despite of some irregularities like different numbers of responses in some regions,
i.e. DE and SK and over representativeness of some industries, i.e. ‘Computer programming,
consultancy and related activities’ together with ‘Information service activities’ coming
mainly from Germany and Austria, the obtained results constitute a good starting point for
further analysis.

Awareness of IT Trends

As it was already admitted, there is an ongoing discussion in the literature whether
SMEs treat IT and IT-related management issues as the cost or as the strategic weapon. The
presented research confirms the position of the strategic significance of IT for SMEs. There
was a section in the survey, where the SMEs were asked: (1) To what degree are
technological trends important to IT strategic planning? (2) Which are the trends and are there
any ongoing or planned projects in the organizations in relationship to them?

As it is indicated in Figure 1, majority of SMEs, especially in “old” EU countries
(Austria and Germany), but also in Poland, perceives technological trends as having a very
high or high impact on their IT strategy.

78%
59%
52%
48% 50%
40% 42% 39% 42%
1%
23% 99
8% oo 99 17%
y 12%
7% 8%
T T T
AT DE cZ SK
m Very high/High Neutral Low/Very low/Unanswered

Figure 1 The importance of technological trends for IT-strategy planning. (Ratios
calculated against regional sample sizes.) Source: Survey data.

When analyzing particular trends (Figure 2), it is interesting to observe that SMEs are
quite familiar with all the trends, as in almost all cases answer “yes” accounts for more than
50% and in one case reaches 70% of responses. However, the response rate differs in the
degree of their recognition. It is not surprising that the topic of security and compliance (due
to the fact that security issues are frequently raised in media and professional press) reached
the highest ratio. Also, for the same reasons (popularity in professional press), the position of
virtualization is also explainable. It is, however, interesting to see that ITSM is a familiar
concept to 61% companies, as in the case of both popular areas such as the security and
compliance and future critical sourcing methods they need (virtualization) the fundamental
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knowledge and skills in ITSM are essential. A very high awareness level of
security/compliance, virtualization and ITSM is confirmed also in the rate of planned projects
(Figure 3).

70%

61% 63% 59%
46%

16% 18% 6% oA8%0% 18%

3% 19 P 3% 11%
0 9%"19% 6% 8% 0

IT Service Virtualization Securityand  Cloud Computing Energy Efficency
Mangement Compliance
Eyes EWno mnotsure unanswered

Figure 2 Awareness of the technological trends. (Ratios calculated against total sample
size.) Source: Survey data.

Nevertheless, it is surprising to see that cloud computing, despite of a relatively small
awareness ratio (Figure 2), has a very high ongoing project rate. It may be explained by the
fact that this concept is closely related to virtualization.

47%

.
45% 44%

o,
399% 40%
34%
34% 31%

q
32% 319

31%

24%

16%
14%

IT Service Virtualization

Mangement

Security and
Compliance

Cloud Computing Energy Efficency

™ Running projects Planned projects No projects planned

Figure 3 Running, planned and no planned projects related to technological trends.
(Ratios calculated against total sample size.) Source: Survey data.

Figure 4 shows how ITSM awareness is distributed in the regions, expressed in the
projects that are currently run or planned in this area. Similarly as in the case of technology
trends (Figure 1), “old” EU countries are much more advanced, where the percentage of no
planned projects is the lowest (9% Austria and 20% Germany). It is interesting to note that
from the “new” EU countries the most advanced is Czech Republic with the percentage of
ongoing projects (44%) higher than in Germany (29%) and a significantly lower share of not
planned projects (32%) than in the rest of the “new” EU countries: Hungary (58%), Poland
(48%), and Slovakia (42%). The high rate of not planned projects in the majority of “new”
EU countries gives the occasion to look for the ways how “old” EU countries perceive and
apply ITSM.
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Figure 4 Running, planned and no planned projects related to ITSM. (Ratios calculated
against regional sample sizes.) Source: Survey data.

The results presented in this section show that the technological trends in general and
the topic of ITSM, in particular are important and recognized areas by Central European
SMEs. There is big capability for using this concept for strengthening their strategic position.
It is however worth noting that, as the ITSM concept is familiar to 61% of companies, still,
39% ratio accounts for its unfamiliarity. This gives the space for the activities aimed at
distributing ITSM related knowledge among SMEs.

Awareness and Application of ITSM Frameworks

The questionnaire contained some specific questions addressing ITSM awareness by
diagnosing the familiarity with some popular ITSM frameworks (Figure 5). The results
demonstrate, contrary to the general knowledge of technological concepts, that the ITSM
frameworks in scope are recognized by much less than 50% of companies. It is worth noting
that ITIL is the most recognized ITSM standard among SMEs, which is rather anticipated as it
is the most popular ITSM standard in general.

66%

56%
48% 49%
44%
39% 39%
300
27¢
20¢
18% 19% 18% 17% 17%
109
8 2%
19 5% 7% 5% °
T T
MO

ITIL COBIT eTOM

F HPITSM IBM ITSM

Hyes Eno not sure unanswered

Figure 5 Familiarity with ITSM frameworks. (Ratios calculated against total sample
size.) Source: Survey data.
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What is more surprising is a distant place of Control Objectives for Information and
Related Technology (COBIT), which is preceded by IBM ITSM, Microsoft Operations
Framework (MOF) and HP ITSM. This may be explained by the fact that COBIT is
considered rather as the IT related internal control standard but not an ITSM method. As
SMEs usually do not have internal control departments and survey was answered by IT staff
or general management such distant place of COBIT is quite understandable.

As it was indicated before, the analysis of the data from Figure 2 and Figure 5
demonstrates a significant discrepancy between being awareness of ITSM concept and being
familiar with any of ITSM frameworks. This becomes even more evident when the answers
concerning the awareness of ITSM and the awareness of ITSM frameworks are compared
against the level of ITSM frameworks applications (Figure 6).

92%

61%

52% 49

39%

8%

Aware of ITSM Know a framework(s) Applyan ITSM
framework(s)

yes no/notsure/unanswered

Figure 6 Awareness of ITSM concept vs. application of any ITSM standard. (Ratios
calculated against the total sample size.) Source: Survey data.

The awareness of ITSM (61%) concept and/or familiarity with ITSM frameworks
(52%) obviously do not mean having thorough knowledge of the concept but merely indicate
that the idea is recognized and at least potentially utilized in an organization to a certain
degree. The results confirm that ITSM is not applied among SMEs, as only 8% of companies
value this concept to the degree where they would obtain the skills and resources for its
application. This may be explained by the fact that ITSM awareness in SMEs is rather general
and is not necessarily perceived as valuable, lacks operational skills to implement in the
company and meets various obstacles in its utilization.

The group of the companies that implement an ITSM framework is represented by 12
companies. Its structure is presented in Table 4. It includes the companies from almost each
region (except SK) and also in this case there is a domination of “old” EU and Czech
Republic. It may be observed that the most frequently named industries are ‘Information
service activities’ and ‘Computer programming, consultancy and related activities’ in this
case. There is only one company representing other industry and it is a medium-sized
company from Czech Republic working in ‘Manufacture of machinery and equipment n.e.c.’
business. This indicates that one of the critical factors for an implementation of ITSM is
having computer and information related and/or technical/engineering knowledge and skill.
We can also see that the medium-sized companies more likely implement ITSM (50% of
companies) which partly confirms the view presented in the literature that the usefulness of
ITSM is proportional to the company’s size. However, what is rather surprising, the share of

24



micro and small companies accounts for 25% each that supports confirms the notion that
ITSM is also profitable for smaller companies. The most popular frameworks in among the
group of companies applying ITSM are ITIL and MOF.

Table 4 Structure of the SMEs apllying ITSM framework

Region | Industry SME type | ITSM framework
AT Information service activities medium ITIL

AT Information service activities micro ITIL

DE Computer programming, consultancy and related activities | micro MOF

DE Computer programming, consultancy and related activities : medium Unanswered

DE Information service activities small ITIL

DE Computer programming, consultancy and related activities | small ITIL

DE Computer programming, consultancy and related activities = micro MOF

DE Information service activities medium ITIL

Cz Manufacture of machinery and equipment n.e.c. medium Unanswered

Ccz Computer programming, consultancy and related activities ' medium ITIL

HU Computer programming, consultancy and related activities  small Microsoft Bentley3
PL Computer programming, consultancy and related activities | medium MOF, ITIL

Source: Survey data.

It is interesting to see how the knowledge concerning the ITSM frameworks is
distributed among the companies (Figure 7).
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Figure 7 Visualization of relationships between ITSM frameworks in the data sample.
Source: Survey data.

3 Microsoft Bentley is a program providing a set of applications used in the area of architecture engineering
and construction and it is not a “classical” ITSM method. Nevertheless, due to the fact that its functionalities
support the infrastructure lifecycle management it includes certain attributes of ITSM.
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Each response constitutes a vector in a 6-dimensional space with 1s for “know” and Os
for “not know/not sure/unanswered”. The whole survey sample (160 answers) may be scaled
into 2-dimensional space by the PCA (Principal Component Analysis) method, and thus it can
be visualized. Every 6-dimensional vector from the original space is transformed into a new
vector in 2-dimensional space, determined by two components ordered according to the
content of the information from the original space (C1=57.20%, C2=13.44%). Although it is
difficult to provide interpretation of the axes and assess their values, it may be seen that the
new vectors form 2 clusters. The first cluster contains COBIT, eTOM and ITIL, and the
second MOF, HP ITSM and IBM ITSM. The first group standards are open or industry
standards, whereas the second are proprietary. This information may indicate sources of
ITSM knowledge for the companies. The first cluster is associated with some organizations
and ITSM institutions, while the second with the proprietary software distribution programs.
The first cluster contains rather complementary standards, whereas the second competing
ones. This finding supports the selection of base-standards selected for constructing simplified
ITSM method in the 2™ INNOTRAIN IT project step.

ITSM Awareness vs. ITSM Application

At it has already been indicated, there is a significant discrepancy between general
ITSM awareness and its application. Further analysis of the survey data points out to the
following explanations:

Reason 1 SMEs gather knowledge about ITSM rather in ad hoc than systematic way.
Within the entire data sample, only 22% of all companies could indicate the source of
knowledge of “Service orientation concept” — the concept essential for ITSM. This
knowledge reaches the companies from various directions. Their categorization was based on
open descriptions submitted in the survey, and pictured in Figure 8.

18%

14%
12%

10% 10% 10%
% 8% 8% 8%
6% 6%
4%4% o 3%
0
0% 0%
SK

AT

B General Internal External

Figure 8. Sources of service orientation concept. (Ratios calculated in relationship to the
regional sample sizes.) Source: Survey data.

Category “General” includes such sources as general knowledge, self-study, the
Internet, and “word of mouth”, “Internal” relates to management department or other in-
company organizational unit whereas “External” constitutes customer, market, Service
provider, training, project or external consultancy. The data also confirm the fact of higher
ITSM advancement present in ,,0ld” EU countries, especially Austria, where 40% of the
companies are able to indicate the source of knowledge about service orientation concept. It is
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also worth noting the dominating position of internal sources, which indicates the existence of
organizational awareness of the ITSM concept. In the other countries this knowledge is
primarily taken from general knowledge and/or external sources.

Reason 2 The area of ITSM is complex. In order to succesfully implement ITSM by
means of any framework, the specialists in SMEs have to know more than one framework.
This knowledge helps them to distinguish and apply the proper one.

To support this hypothesis a statistical independence between two variables: (1) the
nmber of known frameworks (0-6) and (2) the application of any framework test (0-1) was
conducted by a x? test. In order to determine the significance of this relationship, Cramer’s V
measure was calculated. The following values were obtained: y? = 45.57172 (df=6, p-
value=0,0000); V=0,5337. This indicates the existence of a significant positive dependance
between tha number of known frameworks and the frameworks applications.

Further analysis of the reasons for the significant discrepancy between the awareness of
ITSM and ITSM application in SMEs in Central Europe was done by means of the qualitative
research. This included the analysis of 22case studies.

Conclusions

The conducted research positively verified the research hypothesis. As far as the first
research question is concerned, Central European SMEs consider IT technological trends as
valuable to their strategy formulation. Basing on the high percentage of the companies that
consider ITSM as a known and applied (in terms on running and planned projects) concept, it
may be concluded that they consider ITSM as the trend that is appropriate for
implementation, which positively answers the second research question.

This knowledge is not, however, expressed in the familiarity with the ITSM frameworks
(3 and 4™ research question). Even though some companies know the frameworks only few
(12 companies within the data sample) are able to apply them. Thereby, it may be stated that
the significant discrepancy between general ITSM awareness and ITSM application is
observed in the research sample. There are two possible reasons for this discrepancy (1) the
lack of systematic approach in gathering the ITSM knowledge, and (2) the complexity of
existing ITSM frameworks.

The quantitative analysis of the survey conducted in step 1 of INNOTRAIN IT project
fully confirms the necessity of the actions planned in the following project steps, i.e.
elaborating a simplified ITSM method (Kiiller et al., 2011) (step 3) and taking the initiative of
distributing ITSM knowledge through a training platform and face-to-face trainings (steps 4
and 5 of INNOTRAIN IT project).
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NASTROJE PRO REPORTING PODNIKOVYCH PRAVIDEL
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ABSTRAKT:

VyuZzivani podnikovych pravidel v rdmci navrhu a implementace informacnich systémi Ize
oznacit za nastupujici trend. Spolecnosti se ¢im dal Castéji snazi o zaclenéni svych pravidel
podnikéani do pouzivanych struktur jiz na trovni pouzivaného IS. Nutnym vyvojem je pak co
nejpresnéjsi formalizace podnikovych pravidel ktera jsou Casto vyjadiena pouze v pfirozeném
jazyce. Rovnéz vsak dochazi ke $patné praci s podnikovymi pravidly, kdy byvaji zaménovana
za obchodni pozadavky. Prispévek poskytuje uceleny piehled o moznostech formalizace
podnikovych pravidel v ramei jejich formalizace, ale rovnéZ ptinasi prehled metod analyzu a
navrhu IS posazeném pifimo na podnikovych pravidlech. Soucasné ve zkratce uvadi nastroje
pro formalizaci podnikovych pravidel, které vyrazné zefektiviiuji reporting o jejich
implementaci a pouzivani. Konkrétné se zamétuje na notaci XBRL a shrnuje moznosti jejiho
nasazeni v ramci vyvoje a implementace IS. V diskusi pak nastifiuje moznosti vyuziti praveé
notace XBRL pro environmentalni reporting ro¢nich vyroc¢nich zprav v ramci EMAS.

ABSTRACT:

The usage of Business rules (BR) as part of the design and development of enterprise
information systems are definitely marks as upcoming trend. Enterprises who use their BR as
normal part of the corporate culture wants to have them as part of their information system
and used them as automated part of the information system. First step of successful
implementation of the BR into the information system is to formalize the business rule from
natural language expression. Then the correct specification of the BR is needed. Often
companies mix the BR with the Business Requirements. The article brings complex overview
about definition and application of Business Rules in Information system. It describes the
process of design and implementation of Information System respecting company’s Business
Rules. Also defines the difference between BR and Business Requirement. According to the
present trend describe some of the tools to the formalization of BR. On the example of XBRL
is described how to use specific languages for effective reporting. The implementation of
XBRL as the annual reporting tool for Environmental Reporting is discussed at the end.

KLICOVA SLOVA:
EMAS, Navrh IS, Podnikova pravidla, Reporting, XBRL

KEYWORDS:
Business Rules , EMAS, Design of IS, Reporting, XBRL

Uvod

Piispévek se zabyva nejenom zakladnim pohledem na formalizace a metodiky
implementace pravidel podnikani (Business Rules) do informaénich systému, ale pfinasi teze,
které staly u zrodu tohoto ptistupu. Clanek dale pojednava o vztahu podnikovych pravidel
a podnikovych znalosti, o postaveni podnikovych pravidel v informacnich systémech
avymezuje pravidla vzhledem Kk procesim a jejich automatizaci v podniku. V diskusi
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zhodnocuje moznost nasazeni jazyka XBRL vramci rocCnich vyro¢nich zprav
environmentalniho reportingu v ramci Community Environmental Management and Audit
Scheme (EMAS). Pravé moznost implementace piislusného reportingového nastroje je
soudasti feseni projektu GA CR P403/11/1103 Konstrukce metod pro vice faktorové
méieni komplexni podnikové vykonnosti ve vybraném odvétvi, konkrétné ¢asti zameétené
na hloubkovou analyzu implementace reportingu u vybranych ekonomickych aktivit a jejich
zdvodnéni. Cilem piispevku je detailni analyza soucasného stavu pouzivani néstrojii pro
reporting.

Pi‘ehled piistupu k Business Rules

Za zakladni pilife soucasného pfistupu lze oznacit nékolik publikaci, které pfinasi nové
pohledy na soucasné pouzivané a zazité metody. Analyza zdroji zivotniho cyklu (ROSS,
1992) prinesla inovativni techniky pro podnikové analyzy. Publikace poukazuje na trend, kdy
je tspéch v IT projektech piimo zavisly na Gspé€$ném stanoveni roli v podnikovém ramci.
Podle Rosse (1992) je uspésny projekt tcelem analyzy zdroji Zivotniho cyklu (RLCA), ktera
opravuje zasadni nedostatky informacnich a dalSich top-down technik pro definici projekta
IS. Ross (1992) tak navrhuje architekturu zalozena na tfech zakladnich pilifich: zdrojich,
hodnotovych fetézcich a prednostech. Tato architektura zahrnuje v ramci vyvoje informacénich
systému rovnéz datovou slozku navrhu.

Business Rule Book (ROSS, 1997) piedstavila novy pfistup k vyjadieni pozadavku
uzivatele na pouzivané IS. Na zakladé¢ novych datovych modeli poukazuje na moznou
revoluci v analyze a navrhu podnikovych informacnich systémt. Publikace pfinasi nové
pohledy na metody, grafické techniky a vyjadieni obchodni politiky pomoci podnikovych
pravidel. Na misto tradi¢niho, tedy funkéniho ¢i procesniho pohledu, pohlizi na podnik jako
na soubor pravidel. Jadrem Rossovy metody (1997) je Klasifikace podnikovych pravidel
na atomické prvky (Chart Of Atomic Rule Types). V piipad¢ informacnich systému se jedna

vvvvvv

Principy pfistupu k podnikovym pravidlim dale Ross rozvedl ve své dalsi publikaci
(ROSS, 2003) a ptinasi nam zakladni piedstavu o podnikovych pravidlech. Diky nim
je mozné poukazat na hlavni zménu v pfistupu k navrhu a vyvoji podnikového informac¢niho
systému. Ross (2003) doklada prokazatelné zvySeni ucinnosti, flexibility a efektivity
podnikovych systémil pii pouziti podnikovych pravidel.

Koncept podnikovych pravidel (ROSS, 2009) je publikaci, ktera se zameéfuje
na dulezitou ¢ast Rossova pristupu — strukturované podnikové slovniky. Dle Rosse (2009),
by mél byt dobry analytik schopen kazdou provozni ¢innost zapsat do podnikového slovniku
a to pouze jednou. Cilem je zajisténi spolecné databéaze, kde budou vSechna fakta jednotna,
unikatni a dobfe definovana. Pouze tak Ize docilit, ze podnikova pravidla a dalsi formy
podnikové komunikace budou vyjadiena konzistentné. Podnikova pravidla by meéla byt
vyextrahovand z procest a spravovana jako samostatny zdroj. Nezavislost potom umoznuje
pfimou spravu podnikovym pravidel, ktera je nezavisla na vyvojovém cyklu softwaru.

Rizeni podnikovych pravidel a podnikového slovniku musi byt v souladu. Tato
synchronizace je velice nepopularni na rozdil od vyvoje softwarovych produkti a neméla
by byt zaménovana. Prvné by méla byt nabidnuta Cist¢ jako obchodni nabidka, pomoci
obecnych systémil pravidel (GRBS). Podnikova pravidla a fizeni podniku jsou ze své podstaty
neoddélitelné spojeny. Z toho vyplyva, ze ¢im Iépe spolecnost zvladne podnikova pravidla —
afizeni systému pravidel - tim lépe mulzZe fizeni ve spolecnosti fungovat. Cilem tohoto
pfistupu je realizace strukturovaného obchodniho slovniku tykajici se zakladnich pojmi
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dennich cCinnosti. Model jednoduse a explicitné tvoii zakladni znalostni bazi. Muze byt
vytvoren logicky, krok za krokem.

Klicové je rovnéz spravné definovat pojmy podnikové pravidlo (Business Rule)
a obchodni pozadavek (Busienss Requirement). Podnikové pravidla jsou seznamem vyrokd,
které fikaji, co se mize nebo nemize udé¢lat, nebo davaji kritéria a podminky
pro rozhodovani. Pokud chceme umoznit implementaci podnikového pravidla, musime
spliiovat obchodni pozadavky (LAM, 2006). Mizeme tedy uvést, ze jednim z faktort
obchodnich pozadavki je to, co musite ud¢€lat pro zavedeni podnikovych pravidel. Je mozné,
ze v praxi budeme mit nékolik riznorodych obchodnich pozadavki, které bude potieba splnit,
abychom mohli vykonat mnozinu podnikovych pravidel. Taktéz bychom nikdy neméli ménit
podnikova pravidla, tak aby odpovidala obchodnim pozadavkiim. Zména pravidla mtize
znamenat vytvoreni dalsiho pozadavku.

Material

Za nejobecnéjsi a nejjednodussi definici podnikového pravidla (Business Rule) lze
oznacit prirovnani k podnikovym omezenim. S ohledem na procesy v podniku, které mayji
efektivné podporovat softwarové aplikace lze fici, Zze podnikové procesy transformuji vstupy
do vystuptli pravé na zdklad¢ smérnic, predpisti, postupil, metod, standardi, pravidel. (Rabova,
2007)

Tvrzeni dané . S
When Tvrzeni obsazené

podminky je PRAVDA v zavéru je PRAVDA

Obrazek 1: Logika podnikovych pravidel (v. Halle, Goldber, 2009)

Pravidla podnikéani (podnikova omezeni) jsou vlastné deklarativné definované ptikazy,
které jsou znazornény na obr. 1 a 2. Z nize uvedenych diagramt vyplyva, ze podminka
obsahuje skutecnosti, kter¢é mizeme vyhodnotit jako pravdu. To nds vede k zavéru, kdy
vyhodnoceni podminky jako PRAVDA vede také ke stejnému vyhodnoceni zavéru. Lze také
vyuZzit jednodussi zptisob.

Podminka Vysledné tvrzeni

uplatnéni E—

Obrazek 2: Logika podnikovych pravidel (v. Halle, Goldber, 2009)

Znazornéné schéma je v zakladu stejné jako v prvnim piipadé€, ale navic jednoduse
ukazuje, Ze obchodni logika vyrazu mtze byt nezavisld na gramatice. Mizeme tedy fict
~»JESTLIZE je splnéna urcitd podminka TAK udélej ur¢enou akci“. Podnikova pravidla
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muzeme najit kdekoli at’ jiz jde o pravidlo validacni, tedy odpoveéd’ na otazku: ,,jsou vstupni
udaje validni® ¢i transformacni kde porovnavame vyslednou hodnotu se vstupni podminkou
a pokud je nalezena shoda tak provedeme nasledujici operaci. Typické seskupovani Business
pravidel do mnozin (Business Ruleset) uvadi Vasicek (2008). Jedna se o piiklad procesu
zaméstnani nového pracovnika, kdy pomoci jednotlivych podnikovych pravidel definujeme
celou mnozinu (ruleset) obsahujici pravidla, ktera ur¢i jaky typ hardware mu bude ptidélen.
Tyto vybrana pravidla mtizou byt napt. ,,pokud je administrativni pracovnik, dostane pracovni
stanici®, ,,pokud je programator a zaroven jeho pozice je senior developer, dostane notebook*.
Pravidla podnikani jsou podle Marka (2008) casto rozptylena v fFidici dokumentaci,
zakodovana v informacnich systémech, obsazena jen v myslich znalostnich pracovnikd. Pii
dobrém navrhu architektury podnikdni bychom méli byt schopni podnikova pravidla
spravovat centralizované a samostatné.

Metody

V dneSni dobé je znacné€ neefektivni predavani dat pomoci riznych, vzajemné
nekompatibilnich formati (dokumenti HTML, Microsoft Excel, textovych souborl

¢i souborit ve formatu Adobe Acrobat) feSenim je vyuziti jednotného standardu pro vyménu
dat.

Pravidla a IS

Koncept separace pravidel z komponent a jejich nezavislou spravu nam v dne$ni dob¢
umoZiiuje servisné orientovana architektura (SOA). Usp&nost tohoto konceptu nachéazi
i Graham (2007). Na obrazku 3 vidime, Ze v ucelené platformé BPMS4 se nachazi jako jeji
integralni soucast Business Rules Engine (BRE).

Problematické je roztfisténi podnikovych pravidel do fady informacnich subsystému
a nasledna separace a soustfedéni na jedno centralizované misto, odkud mohou byt voléna jak
jednotlivymi sluzbami, tak procesnim jadrem. Ve chvili kdy médme uc¢inn¢€ pravidla definovat,
spravovat a interpretovat budeme potiebovat nejen repository, ale také jejich napojeni
na aktualni znalostni bazi tedy systém Business Intelligence (BI). Toto spojeni nAm umozni
pravidla, ktera se provadi velmi ¢asto automatizovat. Vystaveni podnikovych pravidel jako
webové sluzby s pohodlnou webovou administraci umozni integraci Business Rules Engine
vV SOA. Obdobné¢ zaclenéni, avSak na vyssi urovni miizeme pozorovat u pokroc€ilych systému
(Business Rules Management System), které se stavaji soucasti rozsifenych BPMS. V dnesni
dob¢ je jiz samoziejmosti uzivatelsky privétivda webova administrace, kterd umozni zménu
pravidel v realném cCase a je prehledna i pro netechnické pracovniky.

4 BPMS (Business Process Management System) je marketingové oznaceni softwarové platformy pro
automatizaci a integraci firemnich procesll. Podstatna ,nativni” vlastnost BPMS je architektonicka i
technologicka nezavislost na jinych aplikacich.
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BPM Suite - jediny sjednocujici nastroj (prostredi/platforma)

Procesni
data

Modelovani Procesni =
engine
jediny ) -
modelovaci o
nastroj pro "“d(glse;;“ =
2 perspektivy Integrace Integrace HR...
) workflow pravidel
Design (€innosti lidi) (BRE) i
sluzby

]
Obrazek 3: Platforma BPMS (GRAHAM, 2007)

Trendem pii modelovani business procesu, ktery popisuje Vasi¢ek (2008) je vyhledat
vSechna mista, kterd by mohla byt predmétem zmény a transformovat je do podnikovych
pravidel. Centralizovand a nezéavisla sprava podnikovych pravidel nam umozni flexibilni
zménu chovani procesu bez nutnosti jeho znovu nasazeni. K vyhoddm nesporné patii také
okamzitd zména podnikového pravidla, kterd se projevi ve vSech instancich procest, které
od té chvile projdou rozhodovacim bodem. Samotnd zména pak obnasi pouze pienastaveni
potfebnych parametri a aktivaci podnikového pravidla, coz je obvykle zélezitosti jednoho
kliknuti. Pravidla pracuji s riznymi objekty a atributy, které se vyskytuji v business procesu
a je obvykle mozné navazat je i na okolni prostiedi, jako datum, ¢as, dny v tydnu, organizacni
struktura ve firmé apod.

BPEL proces

Oo—[ }— }+—[1}—0

Webova sluzba

Wehbova aplikace pro definici a (ipravu pravidel

Obrazek 4: Architektura BRMS (VASICEK, 2008)

Pravidla a automatizace

Z pohledu procesti podnikova pravidla mohou mit systémovy charakter, kdy definuji
podminky, kterym musi vyhovét proces, tak operativni charakter, kdy tvofi vnitini logiku
rozhodovani. U operativnich pravidel se vnitiné muze jednat bud’ o vypocty, posuzovani
smycek a iteraci nebo o odvozovani a posuzovani vzajemnych vztaht.
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Duvody pro automatizaci pravidla uvadi Marek (2009) dva:

e Automatizované pravidlo nemlize byt poruSeno. Neni tedy tieba ho ani
kontrolovat a budovat specialni procedury, které takovéto poruseni zjistuji
a provadi ptisluSnou napravu.

e Automatizované pravidlo je vykonano ihned, kdy jsou k dispozici vSechna
potiebna fakta. Nevytvari se tak uzka hrdla, kdy proces ceka, az néjaky
specialista nebo povéieny pracovnik rozhodne.

Pokud ndm v procesu extrémné kolisa zatizeni, je jedinym moznym feSenim situace
automatizace podnikovych pravidel (TAYLOR, 2008).

Vyhodnocovani nebo logika vypoctu podnikovych pravidel miize byt naprogramovana
amuze byt velice komplexni. V pokrocilych systémech se Casto setkdvame s vyuzitim fuzzy
logiky. Dopliiovani téchto pravidel je zalezitosti analytickych nadstaveb nad datovymi sklady
vyuzivajici dolovani dat a znalosti nebo v otevienych systémech prabézného doplnovani
¢1 modifikovani podle rozsifujiciho se poznani a konkrétni obchodni situace. Rozhodovani
jako sluzbu (uzavienou oddélenou komponentu, kterd vrati vysledek podle zadanych
vstupnich parametrii) vyuzijeme predev§im pii automatizace operaniho rozhodovani.
Uvedené piistupy mohou pomoci omezit nutnost pfimého lidského zasahu a vytvorit tak
procesy odolavajici vykyviim zatéze.

Jednou z moznych cest je formalizace podnikovych pravidel na bazi univerzalniho
znackovaciho jazyka XML. Vyvojem architektury a standardi formatu vznikd XBRL
(eXtensible Business Reporting Language). Navrzena jednotna struktura dokumentu vyhovuje
smérnicim GRI (Global Reporting Initiative).

XBRL je siroce ptijimany datovy standard, ktery umoziuje vyménu jednotné financni
informace mezi pocitacovymi systémy, softwarovymi aplikacemi a uZivateli. Je zalozen
na XML (eXtensible Markup Language/rozsifitelny znakovaci jazyk). Na celosvétové trovni
jej podporuje vétSina obchodnich organizaci, finan¢nich instituci, investorti, regulacnich
organti (naptiklad SEC, Eurostat, CEBS) a vlad. Jedna se o otevieny standard, s jehoz pomoci
budou moci uzivatelé pouzit jednu technologii pro rizné aplikace.

Sila XBRL plyne z jeho struktury, ktera je délena na instan¢ni dokument a skupinu
taxonomii. Instanéni dokument obsahuje obchodni fakta, ktera se reportuji. Taxonomie pak
definuji metadata o téchto faktech, co znamenaji, jejich vzajemné propojeni a podobné.

Taxonomie XBRL

Struktura XBRL vychazi z koncepce finanéniho vykaznictvi FRTA (2005). Je
charakterizovana schématy taxonomie a tzv. linkbases. Taxonomii rozumime
standardizované XML schéma (XSD), které obsahuje koncepty toho, jaka data se budou
ve zpraveé vyskytovat. Skupina schémat popisuje syntax stejné jako vzijemné propojeni
jednotlivych zprav nebo jejich ¢asti. Linkbases jsou kolekce odkazi, jeZ obohacuji syntaxi
0 urcitou sémantiku. Navaznost na principy FRTA pfinasi specifikaci pro korektni vystavbu
a strukturu zprav udrzitelného rozvoje.

Zakladni rozdé€leni na schéma a Linkbases tak jak je uvadi Isenmann a Gomez (2009):

e Jadrem je tedy XML schéma jakoZzto klicovy prvek XBRL taxonomie. Obsahuje
seznam polozek, jez se budou vyskytovat ve zpraveé. Polozky jsou zde uvedeny
jako elementy a jsou specifikovany skrze prislusné datové typy.
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e LabelLinkBase Pojmenovani elementi obsazenych v XSD schématu. Na
zaklad¢ toho lze zpravu lehce publikovat ve dvou jazycich bez naruSeni
struktury, nebot’ jsou terminy umistény vné jadra struktury.

e DefinitionLinkBase Stara se o hierarchii a uspofadani veskerych prvka
vyskytujicich se ve zpravé. Uspotfadava elementy do stromové ¢i sitové
struktury.

e PresentationLinkBase Strukturalizace a rozloZeni konceptt, bez toho aniz by
se porusila hierarchie definovana v DefinitionLinkBase. Stard se hlavné
0 usporadani sourozenct ve stromové struktuie. Sekvence je dalezita pro piipad
prezentace, vypis seznamu elementil nebo dalsi pozdéjsi zpracovani.

e ReferenceLinkBase Dava moznost propojeni elementdt z XML schématu
s dalsimi informacemi, jako jsou smérnice ¢i komentaie a diky tomu ulehdcit
porozumeéni celé struktufe.

XBRL

H\‘\ O

IN3INND0A IONVLSNI

DISCOVERABLE TAXONOMY SET

_

Obrazek 5: XBRL framework (ISENMANN, GOMEZ, 2009)

V taxonomii XBRL se vyskytuje jest¢ jeden LinkBase, ktery se nazyva
CalculationLinkBase. Definuje jak kalkulovat indikatory vykonnosti ¢i jina data. Obsahuje
odkazy na specifické procedury s danymi indikatory (ISENMANN, GOMEZ, 2009).

Diskuse

Vyuziti XBRL pro komunikaci podnikovych dat nema vliv jen na zvySeni efektivnosti
vymény takovych informaci, ale mize mit dopady koncep¢niho charakteru i na celkové pojeti
vykaznictvi a ovéfovani tidaji obsazenych v ucetnich zadveérkdch auditory. Moznosti a meze
takového uplatnéni on-line reportingu a kontinualniho auditu jsou pfedmétem této prace.

Jako jedna z oblasti kde by bylo mozné efektivné vyuzivat jazyk XBRL je reporting
vramci EMAS. Ekonomické, environmentélni, socialni, spravni a fidici faktory bézné tvori
jadro podnikové strategie, jsou soucasti jejich dennich operaci. Velmi dilezité je jejich
vhodnd kombinace s hodnocenim vykonu firmy zaloZzeném na kvalitativnich metodach
hodnoceni komplexniho vykonu firmy determinované mnozstvim faktorti. XBRL lze v tomto
pfipad¢ vnimat ve dvou rovinach. Prvni, implementacni, kdy jsou jednotlivd pravidla
formalizovdna na Urovni metadat jazyka XML. Jejich automatizované zpracovani tak neni
zadnym problémem. Mnohou soucasnych podnikovych systéml obsahuje rizné systémy
sdileni dokumentt, které jsou Casto zalozeny pravé na XML. Vedle toho vSak existuje rovnéz

35



i druhy pohled a to wuzivatelsky. Pro vétSinu standardnich uzivateli je vSak prace
s Cistym XML ne Uplné srozumitelné nebo komfortni. Diky rozsitenosti XML je vSak mozné
vyuzit velky potencidl vizualizaci a snadnému zpracovani pro vystupy do mnozstvi Sablon,
formata, reportti apod.

Clanek mél za cil predev§im piinést uceleny piehled o vyuziti podnikovych pravidel
a jejich aplikaci v ramci navrh a implementaci podnikovych informa¢nich systémi. Vedle
tohoto ptehled rovnéz popsal moznosti automatizace zpracovani a zacClenéni podnikovych
pravidel do informa¢niho systému podniku vyuzitim notace XBRL, jejiz popis je rovnéz
soucasti C¢lanku. Vzhledem k celkovému rozsahu piispévku tak bylo pouze ve zkratce
nastinéna moznost aplikace notace XBRL na vykaznictvi v ramci environmentdlniho
reportingu EMAS. Pravé tato oblast tvofi pfimou aplikacni doménu autord na praktické
uplatnéni XBRL v dal§im vyzkumu.

Acknowledgments P¥ispévek vznikl jakou soucast feseni projektu GA CR ¢&. P403/11/1103
Konstrukce metod pro vice faktorové méfeni komplexni podnikové vykonnosti ve vybraném
odvétvi.
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ABSTRAKT:

Tento ¢lanek popisuje metodologicky koncept zvany ,,The Big Shift“. Tento koncept pochazi
z USA, kde byl pouzit k popisu rozvoje americké ekonomiky v oblasti informacénich a
komunikac¢nich technologii ve sledovaném obdobi poslednich nékolika let a desetileti. Mnohé
zmeény jsou vztazené k digitalizaci a informatizaci businessu, vyroby, vlady a vzdé€lavani.
Aspekty, vlivy a jejich relativni dopady na americkou ekonomiku a spoleCnost jsou
reprezentovany skrze ,,Shift Index*. Tento index se sklada ze tii ukazatelti (Foundation Index,
Flow Index, Impact Index) a kazdy z nich obsahuje své vlastni metriky zkoumajici fazi ¢i
pozici rozvoje spolecnosti. Autofi se vtomto ¢lanku pokusili aplikovat tyto metriky na
podminky v Ceské republice. Tento &lanek prezentuje vysledky a vypodty, spoleéné
S porovnanim s americkymi zavéry. Zjisténé rozdily mezi obéma zemémi jsou diskutovany a
na jejich zakladé jsou predpovézeny trendy dalsiho vyvoje.

ABSTRACT:

Article describes methodological concept called ,,The Big Shift”. It originally it comes from
USA where it was used to discover/describe the potential (the level of development) of the
US economy in the field of information and communication technologies in the last years and
decades. Mostly changes related with the digitalization and “informatization” of business,
production, government and education. The aspects, influences and their relative impacts on
the US economy and society are represented by so called ,,Shift Index“. It consists of the
triplet of more detailed indexes (Foundation Index, Flow Index, Impact Index) with their own
measuring metrics of the phase/position of the development of the society. Authors tried to
replicate the study in the conditions of Czech Republic. Article presents the findings and
calculations, together with comparison with original results from US. The differences are
discussed and possible future trends predicted.
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KEYWORDS:
Big Shift, Information Technology, Economy, Society, Descriptive model

Acknowledgement: This paper was prepared and presented with the support of IGA grant
1G409061- “Méreni prinosu ICT ke konkurenceschopnosti ¢eské ekonomiky”

Introduction

The Big Shift is methodological concept developed during last decade in USA, where it
was used to graphically describe the potential (the level of development) of the US economy
from the perspective of information and communication technologies. Big Shift theory is
assessing the level of social development or the selected country/economy in relation to
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different referenced/analyzed areas. These areas are therefore expressed in so-called The Shift
Index.

IT and ICT plays ever more important role in the economy and society. It is used to
everyday tasks — from simple communication, calculation, data storage to automated
translation [14]. It brings extensive changes related with the digitalization and
“informatization” of business, production, government and education [7], and even opens
quite new arrays of question, e.g. ethical ones [12].

The original Big Shift study was done in USA, the aim of our paper is to assess the
situation in the Czech Republic and to compare it with US original.

The Shift index

Shift index is a metric used for practical measurement and monitoring of chosen
individual characteristics and indicators for individual countries/economies. This index is
based on so called theory of three waves - 3 basal temporal milestones that characterize the
level of social development in the long term. Each wave has its own set of metrics and
characteristics, which measure the level of society and through which we can interpret and
predict, which stage of the "Big Shift" the state/feconomy is currently located at. Distribution
of companies according to the maturity level is assessed according to the following three
phases:

I. "Building the Foundations" — construction foundations, building a technology base in
society.

I1. "Unleashing Richer Flows of Knowledge" — effective use of technology base in
society, particularly for knowledge transfer. For example [8], [9], [10].

III. "Effectively Addressing the Performance Challenge” — a retrospective analysis of
effects and impact of the first two phases and their use for further efficient development of
society/economy.

Each of these phases contains its own indexes to measure the actual position of the Big
Shift. Following figure num. 1 summarize these indexes:
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Fig. 1: Shift key Indicators Index

Competitive Intensity: Herfindahl-Hirschman Index
Labor Productivity: Index of labor productivity as defined by the Bureau of Labor Statistics
Stock Price Volatility: Average standard deviation of daily stock price returns over one year

Asset Profitability: Total ROA for all US firms

ROA Performance Gap: Gap in ROA between firms in the top and the bottom quartiles
Firm Topple Rate: Annual rank shuffling amongst US firms

Shareholder Value Gap: Gap in the TRS! between firm in the top and the bottom quartiles

Impact Index

Consumer Power: Index of 6 consumer power measures

Brand Disloyalty: Index of 6 consumer disloyalty measures

Returns to Talent: Compensation gap between more and less creative occupational groupings?
Executive Turnover: Number of Top Management terminated, retired or otherwise leaving companies

Inter-firm Knowledge Flows: Extent of employee participation in knowledge flows across firms
Wireless Activity: Total annual volume of mobile minutes and SMS messages
Internet Activity: Intemet traffic between top 20 US cities with the most domestic bandwidth

Migration of People to Creative Cities: Population gap between top and bottom creative cities?
Travel Volume: Total volume of local commuter transit and passenger air transportation?
Movement of Capital: Value of US Foreign Direct Investment inflows and outflows

Worker Passion: Percentage of employees most passionate about their jobs
Social Media Activity: Time spent on Social Media as a percentage of total Internet time

Computing: Computing power per unit of cost
Digital Storage: Digital storage capacity per unit of cost
Bandwidth: Bandwidth capacity per unit of cost

Technology
Performance

it sl Internet Users: Number of people actively using the Internet as compared to the US population
Penetration Wireless Subscriptions: Percentage of active wireless subscriptions as compared to the US population

Foundation Inde)> Flow Index

TG A"l Economic Freedom: Index of 10 freedom components as defined by the Heritage Foundation

Source: [The Big Shift - Hagel Ill, Brown, Davidson, 2009, Deloitte])

Foundation index in the Czech Republic
Foundation Index methodology establishes three basic indicators:

A) technological performance — reflects the basic trends in digital performance and the
pressure of new technologies on the market — for Czech conditions were used similar
indicators as in original US study:

e Computing (Information Technology) - the declining costs of IT accelerate the
process of innovation in organizations [2].

e Digital storage - deals with the price that costs us our data storage on different
media.

e Bandwidth (physical throughput of interface) - deals with the data transfer rate
(and price).

B) infrastructure penetration — infiltration of digital infrastructure into everyday
activities — describes the adaptation to new products and technologies. Data obtained from
the CSO and CTO and NetMonitor, comparing the years 2006 to 2008 high-speed connection
to the internet broadband connections according to types (DSL / ADSL, CATV, CDMA /
UMTS, WiFi, optics)

In the phase of building the foundations, the number of PC and internet users is vital
statistics.
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Fig. 2: Percentage of households equipped with IT and internet connection
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The chart above illustrates the number of households with PCs and internet conection.
Currently, more than 50% of households owning a PC are connected to the internet, while
continual growth of this rate is expected.

C) Public Policy — third indicator takes into consideration social benefits of new
technologies and the degree of adaptation to these changes is influenced by public policy
interventions, in other words, the economic liberalization policy of removing barriers to free
flow of ideas, capital, products and people. The basic metric is monitored by the index of
economic freedom. The value of the index of economic freedom in the Czech Republic is
69.8, which ranks the CR for 17 instead of 43 in the European region, while this number
exceeds the regional and global averages.

Foundation index (summary) according to the above metrics and indicators:

Fig. 3: Foundation index of CR
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Flow Index in the Czech Republic

Flow index is characterized by a second wave of changes - the use of technology for
effective communication and flow of knowledge [11]. The index reflects changes in social
and labour standards that respond to changes caused by the digital infrastructure. The aim of
this index is to measure the flows of knowledge, which complexly capture the movement of
capital, talent and knowledge across organizations worldwide.

The index captures three fundamental areas of measurement:

40



A) Virtual flows - flows in progress and development due to access to new digital
infrastructures and their impact on the growing number of virtual connections. Its metrics are:

Flow of knowledge within the organization - individuals are finding new ways of
knowledge transfer exceeding traditional physical walls of their organization — such as social
media, phone, lunch, water-cooler talk, conference etc. This metric also takes into
consideration technology decision-makers’ profile, rate of the various types of knowledge
flows in the company according to the level of management. In CR we took into consideration
statistics like: work using a PC - from all different business sectors computers are mostly used
in the field of computer technology (ICT, 90%) and financial services (85% - 90%), access to
WWW (aprox. 35%), e-mail usage (35%), personal laptop (9%), company mobile phone (35
%). All data is available within the CSO.

Wireless Activity - this area includes, inter alia, the use of mobile services. We used
information from the CSO and CTO for telecommunications infrastructure and its comparison
with the internet infrastructure.

B) Physical flows - knowledge flows characterized by the movement of people and
capital. It points out the link between physical and virtual connections interaction. Its metrics:

Migration of People to Creative Cities (people moving to "interesting™ cities) and Travel
Volume (driving distance) — difficult to compare with US. From the perspective of CR we
tracked population movements between regions (kraje) and counties (okresy).

Movement of Capital - movement of capital not only increases efficiency but also a
global approach to innovation, for purposes of comparison. CR data were used to express the
value of CNB's foreign direct investments in and outside the state.

C) Flows Amplifiers - the flow of knowledge is amplified and extended by people's
desire for professional growth and by technological possibilities improving cooperation (e.g
[1]), or generally better dissemination [13]; Its metrics include:

Worker Passion - employees who are passionate about their work better engage in
knowledge flows, and generate value to the organization. In terms of CR data about the
proportion of people’s enthusiasm in their work (% motivated workers in firms) have been
used.

Social Media Activity - recent boom in the use of social media provides access to richer
and wide roads to cross-connecting people and building lasting relationships that enable
knowledge flow. For the calculation we used data from NetMonitor and Google Trends, and
compared the attendance of social networks in the country.

Flow Index for the Republic by the above metrics and indicators as follows:
Fig. 4: Flow index of CR
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Source: authors' calculations
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Impact index in the Czech Republic

Impact Index, unlike the previous two, is determined with a delay — it is measured by
specific changes of how organizations and individual consumers operate on the basis of the
foundational shifts and flows of new knowledge. Impact index consists of three basic areas
and metrics:

A) Markets - influence of technology platforms, open public policy and knowledge
flows to market-level dynamic organization, metrics:

Stock Price Volatility - Long-term growth and intensifying competitive struggle,
intensified macroeconomic forces and interventions in public policy led to increased volatility
and increased uncertainty in the market. In terms of CR, the data on the average annual stock
price variation (standard deviation index PX50) - Source: Czech Savings Bank.

Labor Productivity - a procedure in the business and technological innovation, each
with an open public policy and fierce competition on the market means a long-term
productivity growth. Aggregate labor productivity is calculated as a percentage of gross
domestic product (in 2000 prices) and total employment according to national accounts.

Competitive Intensity - gently reducing barriers to entry and market movement under
the influence of digital technologies and public policy.

B) Firms - impact of increasing competition, the volatility and strength of consumer
power and talent to the company website [6]; metrics:

Compared to the U.S. (ROA in the years 2004-2007 was 0.5 - 2.5 - 0.5%) is CR still
relatively good.

ROA Performance Gap - information on this section are not available for CR, because
this metric has been deleted.

Firm Topple Rate - increasing the level / rate at which large firms lose their market
leadership, in terms of CR, the data from the information portal CzechTopl00.cz
characterizing the proportion of top firms in total value added were used.

Shareholder Value Gap - weak market players destroy more value than ever before.

C) People - the impact of technology, public policy and an open flow of knowledge and
talents to the consumer, including the managers

Consumer Power - Consumers are increasing their power, based on the availability of
more information and broader choice. CR CPI (Consumer Price Index) were used for
caluculations.

Returns To Talent - contributions from the creative class is becoming more reputable,
talented staff symbolizing the higher costs (in the form of salaries) and market power, in
terms of CR have been used average hourly earnings of employees in the country.

Brand Disloyalty - consumers are increasingly less loyal to their brand, for the purposes
of the calculations used data from the index of consumer disloyalty, transformed the terms of
the relevant metrics.

Executive Turnover - Increasing pressure on the performance of the organization grows
and executive turnover (sales) - in terms of CR, the data comparing the annual difference in
the number of employed persons in category 1, ie leaders.

Impact Index for the CR according to the above metrics and indicators is as follows:
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Fig. 5: Impact Index in the CR
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Comparison of indexes between Czech Republic and USA

Fig. 6: Overall Shift index for CR.
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Fig. 7: Overall Shift index for USA
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Source [4] — Hagell et. al.

Comparing the two overall indexes (CR vs.. US) gives us the following percentage
differences:
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Table 1: Comparison between CR and US (% of US)

2002 2003 = 2004 2005 2006 2007 2008
Foundation Index 35,87% | 83,00% 83,64% 137,19% 151,52% 198,60%  239,22%
Flow Index 66,27% | 80,90% ' 76,29% 79,81% | 83,76% & 81,25% 85,61%

Impact Index 59,41% | 78,00% 85,71%  91,84% | 90,00% & 83,65% 77,48%

Conclusions

Based on initial calculations and comparisons of each shift index between the CR and
the U.S. in particular, the fact is clear - the U.S. is more advanced country, which has already
laid the groundwork for building the information society. Its technological base and
information flows are set and implemented at a greater extent than Europe and CR
particularly. However, CR has recently experienced boom in information technologies and
their penetration into society. We are in the process of building bases and setting up
information flows and the actual contribution of these bases is not and can not be nearly as
noticeable as in the U.S. However, the trend is quite promising, the numbers demonstrate, that
we are catching-up and narrowing the gap.
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ABSTRAKT:

Piispévek hodnoti poznatky, které byly vystupem ze dvou na sobé nezavislych prazkumi
mezi zaky zékladnich Skol a rodi¢i déti z matetskych Skol. Tyka se problematiky ovlivnéni
zivota modernimi ICT a potencidlnim rozvojem zavislosti na nich.

ABSTRACT:

This report evaluate outputs of research works between learners of primary school and parents
of children from nursery school. The subject of this report is influence of modern ICT on life
and possible beginning of dependency.
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Uvod

Timto prispévkem bych rada navazala na prispévek, ktery byl uvetejnén na konferenci
IT 2010, a jeho problematikou je proristani (e-)médii do Zivota déti (ve véku cca 3-15 let).
Na téma piispévku mne, stejné¢ jako loni, pfivedly dva na sobé nezavisle provedené
prizkumy, souvisejici stématy, kterd jsou kazdorocné nabizena studentim jako oblast
zkoumani pro jejich bakalaiské prace (tedy aplikace modernich technologii do kaZzdodenniho
Zivota a jejich vliv na ngj). Rada konstatuji, Ze mne, nejen letos, studenti potésili tim, Ze se
zabyvaji 1 pon€kud ,,odvracenou‘ tvaii modernich technologii.

Prizkumy, které jsou v tomto pirispévku zminovany a jejichz vystupy vyuzivany, byly
provedeny

e v mateiskych Skolach [4], kde byl tento prizkum zpracovan jako podklady pro
bakalafskou praci (obhajena 2011) a kde byli respondenty rodice déti sice velmi malych
(3-6 let), coz ale neznamena, jak z pruzkumu skuteéné vyplynulo, Ze s modernimi
technologiemi neseznamenych a jejich pouzivani neznalych;

vyzkumu se sice zacastnilo pomérné malé Cislo respondentt (69), ale zato rozvrstveni
bylo provedeno i1 z hlediska potencialnich rozdili mezi velkym méstem (cca 200.000
obyvatel), malym méstem (cca 15.000 obyvatel) a vesnici;

e na druhém stupni zakladnich $kol [1], kde se naopak s jistou Grovni znalosti a vyuzivani
(informacni gramotnost) pocita, a kde se vyzkumu zacastnilo 154 respondentt (zaka 6.-9.

ro¢nika zakladni Skoly ve mésté, které bychom mohli zafadit do kategorie malé (cca
15.000 obyvatel).
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Tento ptispévek se pokousi zhodnotit ziskané poznatky ze dvou zakladnich hledisek:

e moznosti pristupu K modernim komunika¢nim prostiedkiim a technologiim (v prostfedi
Skolnim ¢i domécim),

e vztahu a mozna také divéry (jak zaka (i velmi malych déti), tak také jejich rodici)
Kk témto technologiim obecné.

Budovani klicovych kompetenci na zakladni Skole

Prvotni uvahou je samoziejmé dostupnost modernich technologii jiz od nizsich stupit
vzdélavani (stale mame na mysli, ze jde o mozné budouci vysokoskolské studenty, tedy nase
budouci klienty), a to nejen v prostiedi Skolnim, kterym se ¢asteéné zabyval lonisky ptispévek,
ale také v prostfedi domacim. Jiz v lonském prispévku bylo uvedeno, ze sice 89%
respondentl ma doma pocita¢ s pripojenim k internetu, ale jen 61% téchto respondentt jej
vyuziva k vyuce.[2]

Samostatnou otazkou vsak ziistava, zda nemohlo dojit k jistému nevédomému zkresleni
odpovédi, protoze zak zakladni Skoly si moznad neuvédomuje, ze v podstaté ,,nahodnym
nalézanim® zajimavych informaci se také udci. I tyto informace, které se mu v dobé¢, kdy je
nalezne, jevi jako zdéanlivé nepotiebné, totiz jeho mozek zpracuje a mozna v pravé chvili
nabidne jako tu spravnou informaci do ,,mozaiky* poznatki, které pro své vzdélavani pravé
v této chvili potfebuje. Zcela automaticky se tedy na zakladé uvedenych poznatkl nabizi
otazka dal$iho zkoumani, na kolik jsou nabizené moderni technologie a prostiedky vyuzivany
skute¢n¢ uvédoméle (s plnym dirazem na vyznam tohoto slova) jako zdroj doplikovych
informaci nebo jen jako dal$i z mnoha modernich ,,hracek*.

Na tuto otazku odpovidaji vystupy z pruzkumu [1] provedené¢ho ve dvou zakladnich
Skolach v malém mésté (cca 15.000 obyvatel), kokrétné 154 respondentli ze tiid 6. — 9.
roéniku ZS. Obsahem tohoto priizkumu bylo zjistit, kolik asu travi déti na pocitadich a jaké
aktivity tam vyhledavaji, jaké je jejich povédomi o nebezpecich, na kterd by mohly narazit a
také, zda jiz maji né¢jaky ndzor na tyto technologie (at’ jiz pozitivni nebo negativni) a jejich
prorustani do bézného Zivota, a zda by se ten mohl né¢jak odrazit na tom, jak budou s ICT
zachazet v budoucim Zzivoté. Primarné v dal§im mozném studiu, ale samoziejmé také ve svém
dal$im, at’ uz profesnim nebo osobnim zivoté, nebot’ se da predpokladat, ze klicova uloha
informacni gramotnosti a vyuzivani ICT bude spiSe nartistat.

Zakladnimi otazkami prizkumu tedy bylo, kolik Casu travi déti u pocitace a za jakym
ucelem, pficemz se neda fici, ze by odpovédi byly piekvapivé, ale jisté néco povédély o tom,
jak se spolecnost obecné prave vlivem téchto médii a prostiedkt méni.

Z pruzkumu vyplynulo, Ze vétSina zaka (cca 67%) Il. stupné zakladni Skoly useda
K pocitaci denné. Duvody, které uvadéli, v podstaté odpovidaji predpokladu zabavy (,,podivat
se, co je nového*). Mozna ponckud zvlastni je u déti ve véku cca 12-14 let zjisténi, ze jde také
o0 ,,spolecenskou’ zalezitost, tedy (e-)komunikace s kamarady, nebot’ pravdépodobné bychom
predpokladali, ze se v jejich veku d&je povidani s kamarady spiSe venku na hfisti. Ale mozna
trosku alarmujici (bohuzel nejsem odbornik na posouzeni toho, jak moc ¢i malo alarmujici)
by nam asi mély pfipadat odpovédi typu ,,neumim Zit bez poéitace”, ¢i ,,nuda, kratim si
Cas“. Je mozné zde hledat (¢i dokonce najit) pocatek budoucich zavislosti a s nimi
souvisejicich spolecenskych probléma?

Podobné zajimavé odpovédi, vzhledem Kk jejich véku a ,,zivotnim zkuSenostem* se
objevily také u nékterych zaku 8. ro¢niku (cca 14-15 let), ktefi jako odpovéd’ na otazku, proc¢
pocitac naopak nevyuzivaji, odpoveédéli napt.,,po€ita¢ mne omrzel®.

47



Odbornici, zabyvajici se problematikou zavislosti a jejich vzniku uvadéji, ze o zavislosti
na PC Ize mluvit jiz pii 20 hodinach tydné stravenych u pocitace. Z tohoto hlediska je nutno
si uvédomit, ze stejné jako zavislost na alkoholu, kterou si ¢lovék mize ,,vypéstovat® jiz ve
veku téchto déti (kolem 15. roku véku), si mozna prave tyto déti ,,pestuji® budouci zavislosti,
které bohuzel nemusi u zminované zavislosti na PC koncit. Vystupy provedeného prazkumu
totiz ukazuji, ze zaci II. stupné zdkladni Skoly stravi u pocitace praimérné 2,06 hodiny denné
ptes tyden (pondéli — patek) a primérné 2,79 hodiny o vikendu (soucet sobota + nedéle).
Pokud bychom tyto hodnoty propocitali, dostavame se k ¢islu 13 hodin tydné stravenych jen
u pocitace. Pokud k tomu jesté pripocteme, Ze podobné hodnoty se objevuji i u sledovani
televize (témet 22% respondentt ji uvedlo jako dalsi kazdodenni ,,aktivitu® kromé pocitace),
pak se k alarmujicim hodnotam dopocitame celkem snadno. [1]

Jiz byl zminén pocita¢ a snim souvisejici moderni technologie jako pomocnik pfi vyuce,
ktery mize vyuku podstatné zpfijemnit a obohatit pravé mnozstvim novych a zajimavych
poznatkli. Také vSak bylo feCeno, Ze ,nejen vyukou ziv je Skolak®, proto dalsi oblasti
zkoumani byly také aktivity, kterymi se zaci prostiednictvim modernich technologii vénuji.
Absolutni ptrevaha byla u odpovédi ,.chatuji®, ,hraji hry“, ,posloucham pisnicky“, tedy
u odpovedi z kategorii, které jiz byly zminény (zabava, komunikace).

Ze 154 respondentii 82,5% chatuje, 62,9% hraje hry a 76,6% posloucha pisnicky.
Na opacném poli hodnot jsou pak odpovédi ,,ucim se* (20,1% respondentil), ,,vyhleddvam
informace* (37,7% respondentt) a dalsi blize nespecifikované odpovédi (24% respondentit),
které by se ale také daly castecné zaradit k obecné skupiné zabavy ¢i komunikace.

Z celkového poctu 468 odpovédi jich pak bylo 27,1% ,,chatujicich®, 20,7% ,.hrajicich* a
25,2% ,,poslouchajicich®, bohuzel jen 6,6% odpovédi téch, ktefi vyuzivali uvédomeéle
pocitace jako pomocnika pii uceni, k nimz bychom pfii trose dobré ville mohli ptitadit také
alespon ¢ast téch 12,4% odpovédi téch, kteti vyhledavaji informace, budeme-li pfedpokladat,
ze 1 tyto informace mély jakysi vztah k jejich vzdélavani se. Posledni skupinou bylo 7,9%
odpovédi, které nebylo mozno jednoznacné do zadné z definovanych kategorii zatadit (i
zabava i komunikace i vzdélavani). [1]

V posledni ¢asti zmifiovaného prizkumu méli zaci definovat svij vztah k pocitaci
a zaverecné vystupy, ke kterym autofi prizkumu dosli, bych citovala doslova:

»V téchto odpovédich je i vétsina rizik spojenych se zavislosti na pocitaci
Vyuzijeme Zakovskych odpovédi a vysvétlime dalsi podminky pro vznik zavislosti.

1/ ,, PoZirac¢ casu, navykova latka“ - zavisli jsou obvykle nervozni aZ agresivni, neZ si
pusti PC. Muzou az zanedbavat Skolu nebo praci.

2/, Velky kamos, dokaze mé nastvat, parba, sranda“ - ztrdata kamaradii, pratel,
uzavirdni se do sebe, jediny kamarad je PC.

3/ ,,Boleni oc¢i* - pocita¢ miize zpusobovat zdravotni potiZe, napr. s pdteri nebo se
zrakem.

4/ Dalsim znakem zavislosti je zanedbavani pitného nebo stravovaciho rezimu.

5/,, Hltac¢ penéz* - zavislost mitZe vést aZ k trestné Cinnosti. \ literature najdeme jesté
dalsi podminky, ale Zaci vystihli ty nejdiileZitejsi.

Se zpracovanim dat se objevily i dalsi otazky: jak je to s Zaky v nizsich rocnicich, jaké
informace davaji Zaci na internet, zda nejsou moc ditverivi, nekomunikuji na socialnich sitich
S lidmi, které nikdy nevideéli, nesetkali se jiz se Spatnou zkuSenosti, kdyz setkali, vedi, kam se
obratit.* [1]
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S posledni tvahou uvedenou v zavéru prizkumu koresponduje uvaha studenta
2. ro¢niku Obchodni akademie o problematice fenoménu socialnich siti, z niZ cituji:

»Pochopitelné Facebook ma mnoho kladnych vlastnosti. Muzete se v poklidu domova
psat se svymi prateli nebo kolegy, miizete oteviené diskutovat o aktualnich problémech svéta,
miuiZete najit staré pratele, které jste dlouho nevideli. OkamZzité se dozvite, kdyz vas znamy
slavi narozeniny, narodilo se mu dité nebo udélal maturitu. Dokonalé misto pro odreagovani
dopliuje Siroka Skala her a aplikaci jak pro pobaveni, tak pro naucné ucely. Na druhou
Stranu dal lidem falesny pocit soukromi. Mnoho uZivatelii bez rozmyslu poskytuje osobni
udaje Siroké verejnosti a tim nemam na mysli jenom fotografie a kazZdodenni statusy.
Bez rozmyslu uddvaji osobni informace o bydlistich, cislech mobilnich telefonii, vztazich
stalo, ze student nesel do Skoly z diivodu nemoci, ale pochopitelné se nezapomnél pochlubit,
jaka je skutecna pricina absence. Pozdé si pak uvédomil, ze ma v pratelich i své ucitele.
Také bych chtel pripomenout, zZe Facebook se miize stat opravdovym ,,zZroutem casu‘’.
Je bezné, zZe uzivatel stravi demné na tomto portalu i nékolik hodin, coz uz se da ¥ici je
zavislost. Lidé by si proto méli uvédomovat, Ze to co napisi se jen tak neztrati.

I kdyz ma Facebook mnoho zaprisahlych odpircii, je to jen zlomek v porovnani
s komunitou, kterda se zde vytvorila. Jisté, napad je to skvély a funguje. Za par minut se
domluvite s prateli, usporadate tridni sraz nebo oslavu. Moznosti je spousta. Ale clovék by si
mél uvédomit, zZe internet nenahradi Zivot, a rozlisit, co je duleZité a co je ztrata casu. Je na
kazdém, jak se rozhodne. * [3]

Je az zarazejici, jak velky posun v chapani ,,odvracené¢” strany problematiky rozvoje
a vyuzivani modernich technologii se objevuje u studenta jen o malo starSiho, nez jsou
respondenti citovaného prizkumu. Je zde mozna pocatek tivah nad tim, zda jakykoliv novy
fenomén jen bezmyslenkovité pfijmout nebo se i zamyslet nad tim, co mi miZe nejen dat, ale
i vzit. Pravé v duchu podobnych tvah byl zpracovan druhy zmifiovany priuzkum, ktery
probéhl v nékolika matefskych Skolach (respondenty byli rodice déti ve véku 3-6 let) a ktery
byl podkladem pro bakalatfskou praci.

Problematika vyuzivani modernich technologii v predskolnim véku

Vyse uvedenymi vystupy se dostavame zpét ke vztahu zakt, jak ke vzdélavani obecné,
tak také k ochoté zakt pracovat na sobé (a to nejen dnes, ale také v budoucnu, kdy o nich
uvazujeme napt. jako o potencialnich vysokoskolskych studentech). Samoziejmé je nutno
pocitat s tim, Ze (jak bylo také konstatovano Vv ptispévku v roce 2010) pfistupy a postoje zaki
se jiz v ramci jejich vyvoje na zdkladni skole (tedy od 1. po 9. ro¢nik vyuky) méni, a navic
nelze opomenout dalsi vlivy, které piisobi na utvafeni jejich postoju a to nejen ke vzdélavani,
ale k zivotu ve spole¢nosti viibec.

Proto je nutno zohlednit také osobnost ulitele a jeho moznosti ovliviiovani vyvoje
svého svéfence (zaka zakladni $koly) a kvalitu rodinného zazemi Zaka. To jsou ovSem
proménné, s nimiz sice musime pracovat, ale v podstaté je nemtzeme ovlivnit nebo jen velmi
malo (souvisejici problematika podpory rozvoje blended-learningu na ZS byla zminéna v [2]).

V roding€ si dit¢ osvojuje zékladni zpisoby socialniho chovani, rodina je zakladni
socialni skupinou, je spojena zvlastnosti a vyluc¢nosti svych vztahli. Vzajemné vztahy mezi
¢leny rodiny jsou pro dit€ velmi dilezité. Pokud jsou vztahy pozitivni, dité¢ se mize citit
bezpecné, je pro né snazsi brat v ivahu potfeby jinych lidi a chovat se k nim ohleduplné.
Védomi, Ze rodice jsou vzdycky nablizku a lze se na né plné spolehnout, je adekvatnim
prostiedkem pro udrzeni jistoty, kterou ptedskolni dité potfebuje povazovat za neménnou. [4]
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Srostoucim vékem maji na dité¢ stale velky vliv rodice, ale vyznamné se pridavaji
1 vrstevnici, instituce (8kola, krouzky, kluby) a bohuzel jiz ve velmi utlém véku také nékdy
opomijend média. Dité¢ v tomto stadiu (obdobi Skolniho véku, puberty a adolescence) jiz
v nékterych otazkach a oblastech 0 sobé rozhoduje samo. V mateiské Skole (tedy na zacatku
obdobi tzv. sekundarni socializace) je zafazeno do skupiny neznamych déti, ve které nema tak
vysadni postaveni, jako doma. Muze zde byt vystaveno zatézi konkurence, nezajmu, ale
i piehlizeni. Pozici si zde musi nejprve vydobyt, musi se naucit prosadit, ale nesmi to byt
nikdy na ukor n€koho jiného. Vztahy s cizimi vrstevniky jsou jiné nez vztahy se sourozenci,
snimiz dit¢ sdili intimni chranény prostor rodiny. Jde o symetricky vztah, v némz Si jsou
partnefi rovni, maji podobné kompetence i obdobny socialni status. Vztahy a chovani
k vrstevnikim ovliviiuji zkuSenosti ziskané v rodiné. Negativni zkuSenost vede k rozvoji
nevhodnych zptsobii chovani a nepiijemnych vlastnosti jako agresivita, nerespektovani
pravidel hry, neumi navazat kontakt. Kdyz se dité¢ projevuje uvedenym zplisobem, byva
odmitano. Tak se jeho nepfiznivé zkuSenosti opakuji a prohlubuji. ZhorSuje se i jeho
ocekavani a chovani, které by mohlo byt prostfedkem lepsi socialni akceptace. [4]

Negativni vliv elektronickych médii nebyl dosud védecky zcela prozkouman. AvSak
existuji zde logické tivahy s vyusténim prave v negativni vlivy, proto je nutno od nejranéjSiho
obdobi zivota ditéte postupovat co nejpeclivéji, aby dité zbytecné netravilo ¢as Cinnostmi,
které zobrazuji nevhodnou miru fyzického nasili. Byl uskute¢nén vyzkum agrese sledujici
potencidlni vliv sledovani televiznich potadt, ktery ukézal, Ze déti, které jsou svédky
agresivniho chovani dospé€lého, se pak také samy s mnohem vétsi pravdépodobnosti budou
chovat agresivné. Pfi¢ina patrné nespociva v tom, Ze by pozorovani cizi agrese v détech piimo
vzbuzovalo agresi vlastni. Je to spiSe tak, Ze kdyz vidi agresivni dospélé, spatiuji ziejmé
Vv jejich chovani ospravedlnéni projevu agresivnich citl, které samy jiz prozivaji. Pfijimaji
dospélého jako vzor pro svou roli a pravdépodobné se domnivaji, ze je-li takové chovani
pfijatelné u né&j, musi byt prijatelné i u nich. To je dilezité mit na mysli pfi zvaZzovani vlivu
televize na déti. Sledovani televizniho nasili jako by poskytovalo ospravedinéni skloniim
k nasili, jez déti jiz maji, a také konkrétni navody, jak tyto sklony prakticky uplatnit. [4]
Cim vy$3i prestiz ma osoba dopoustéjici se nasili v televizi, tim bezpe¢ng;jsi je situace v tomto
smyslu (napiiklad postava Serifa, ktery se dopousti nasili na zlocinci). Dité si pak mysli, ze
jde o spravnou véc a povolené nasili. Zde musi zakrocit jediné rodi¢e a pohovotit si s ditétem
o téchto projevech nasili — ovSem nabizi se dvé podstatné otazky

e kde jsou rodice, je-li dité ,,odlozeno* k televizi ¢i k pocitaci?
e lze vysvétlit predskolakovi ,,virtudlni brutalitu®?

Bylo dokonce spocitano, Ze v kreslenych televiznich pofadech uréenych pro déti dojde
k nasilnému jednani kazdé dvé minuty. Tyto pofady tedy mohou slouzit jako ospravedinéni
agrese v bézném zivoté. Rada publikovanych psychologickych studii bohuzel ukazuje, ze déti,
které davaji prednost nasilnym televiznim poradim a filmim, jsou ve svych interpersonalnich
vztazich mnohem agresivnéjsi, nez déti, které témto poradiim tolik neholduji. Je zde patrna
souvislost mezi sledovanim nasili a nasilnym chovanim, ovSem pifesnou povahu této
souvislosti je jeSt¢ nutno zjistit. Televize také ukazuje zivot nerealistickym zpusobem.
PredSkolni déti jest¢ nemaji tu zkuSenost, aby si v duchu fekly, ze tak to pfece v zivoté
nechodi. Vé&fi ¢asto tomu, co vidi na obrazovkach ¢i monitorech, také rady veii tomu, co vidi
Vv televiznich reklamach (naptiklad, Ze po ur¢itém druhu chleba vyrostou, Ze pravi muzi piji
urcity druh piva, apod.). Na druhou stranu je nastésti zfejmé, ze maji-li déti jiz dobfie
rozvinutou soustavu hodnot prevzatou od rodi¢id a uditeld, jsou mnohem schopnéjsi
odolavat jakymkoliv ,.,televiznim® nebo chceme-li obecné ,,virtualnim* tlakiim. [4]
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Pocitacova hra, podobné jako televize, vytvafi ojedin€lé prostiedi, ve kterém se muiize
jedinec skryt pred problémy realného zivota. Hra¢ miize alesponn na Grovni virtualni reality
uspokojovat své potieby, kterych by v realném svété nedosahl. Jsou ale znamy piipady, kdy
vnofeni do hry vedlo ke snizené schopnosti rozlisit realitu od simulace (sebe sama a herni
postavy). Hrani her tedy mtize byt skvélou zabavou, avSak nelze pominout jejich nebezpeci,
ktera s sebou nesou. I zde se da hovofit o tzv. zavislosti na hrach a takto zavislé déti jsou dnes
bohuzel odborniky povazovany za potencialni budouci gamblery. Simulace realného svéta
ptinasi dobrodruzstvi, zkusenost, pocit vitézstvi. To vSe vede u ditéte k procesu budovani
vlastni identity. Pocitace jsou dnes velice oblibené jako nastroj pro herni ¢innosti, ale bohuzel
doposud neprobéhl zadny presvédCivy vyzkum ucinka pocitacovych her na psychiku ditéte,
nicmén¢ stupen zavislosti pozorované u nekterych déti je divodem k obavam. Dusledky se
mohou projevit nejen v otazce socialniho uceni a rozvijeni komunikac¢nich dovednosti, ale
také pfi rozvoji vnimavosti vii€i citim a potfebam ostatnich, a stejné jako sledovani televize,
muze 1 hrani na pocitac¢ich branit rozvoji zrakové predstavivosti ditéte, nebot’ tuto schopnost
vyzaduji po€itacové hry jen velice malo. [4]

Dalsi samostatnou kapitolou jsou hrozby, které pfinasi internet (jak bylo uvedeno vyse,
vétsina déti ma doma svobodny pfistup k internetu). Naptiklad moznost zvolit si bez
jakéhokoliv postihu zcela libovolnou a klamavou identitu. Lidé Casto na internetu vystupuji
pod smySlenymi jmény a prokazuji se faleSnymi osobnimi udaji. Déti tak mohou snadno
podlehnout pocitu, ze komunikuji s nékym sobé blizkym. Kazdy si dokaze domyslet, jaké
mize mit zaména identity a pocit, ze prece hovofim se svym virtudlnim kamaradem,
v kombinaci s détskou duvétivosti nasledky. [4]

Dalsim nebezpeCim pro, jak psychicky, tak i fyzicky se rozvijejici détsky organismus
(stdle zde hovoiime o véku jiz od cca 3 let), je dlouhé vysedavani u monitort ¢i obrazovek,
které s sebou piinasi poruchy zraku, vyvojové poruchy skeletu, problémy z hledisek
psychického a socialniho jakymi jsou nesnadné navazovani kontaktd ¢i ignorace ptirozenych
autorit, popt. se u déti objevuji az asocialni projevy jako agresivita, vidcovstvi, které pak
s sebou piinaseji nasledné problémy ve skolnim véku.[4]

Vyse uvedené postiechy byly jakymsi obecnym uvodem k prezentaci nékterych
zajimavych informaci, které vyplynuly z jiz zmiflovaného prizkumu provedené¢ho v rdmci
bakalatské prace [2] a které bohuzel uvedena fakta dokumentuji.

Jak jiz bylo uvedeno v vodu ptispévku, data byla zpracovdna do tii relativné
samostatnych skupin (velké mésto — malé mésto — vesnice) a soucasti zkoumani bylo také
zjistit, zda se odpovédi v té€chto tfech kategoriich budou od sebe podstatné lisit.

Zajimavou otazkou bylo, zda maji déti (pfipominam, ze jde o piedskolaky ve véku 3-6
let) vlastni televizi ve svém pokoji (d4 se predpokladat, ze miize byt pokoj sdilen se starSim
sourozencem). Z odpoveédi vyplynulo, ze vice nez 1/3 vSech respondentd ma vlastni televizi
v pokoji a tyto udaje se podstatné nelisily v jednotlivych kategoriich (36,7% déti na vesnici,
38,7% v malém mésté, ve velkém mésté dosdhla hodnota dokonce témét 50%).

Souvisejicim problémem bylo tedy sledovani casu strdvené¢ho u televize, videa.
Nejcastéjsi odpoveédi (59,2%) bylo, ze dit€ travi u podobnych médii méné nez 2 hodiny
denné (pokud je tomu tak kazdy den, i pfi této “minimalni” hodnoté se miZeme dostat k ¢islu
14 hodin tydné jen u televize!), pfi¢emz hodnoty v konkrétnich kategoriich byly 56,3% na
vesnici, dokonce 64,5% v mensim mésté a 50% ve velkém mésté — mozna, ze uvedené rozdily
zjisténych hodnot by bylo zajimavé dale zkoumat z hlediska toho, jaké jiné aktivity tak
malym détem miize poskytnout vesnice a naopak velké meésto. Mensi podil odpovédi
zaznamenala volba 2-3 hodiny denné (38% odpovédi)a rozdily v jednotlivych kategoriich
opét nebyly extrémni (37,5% respondentii na vesnici, 35,5% respondent z mensiho meésta
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a témetr 50% respondenti z velkého mésta). Nastésti okrajovou hodnotou bylo zbyvajicich
nékolik procent, ktefi odpovédeli, ze jejich dité travi u televise vice nez 4 hodiny denné. [4]

Dulezitou otazkou také je, zda déti travi ¢as u televize samy nebo s rodici, protoze, je-li
to, co dit¢ nevhodného vidi, okamzit€¢ konzultovano s rodi¢em, pak muize i negativni ukazka
(napt. praveé agresivniho chovéni) pasobit jako vychovny moment. Pokud vsSak dité tyto
viemy vstiebava samostatné (je dokdzano, ze vjemy vnimané zrakem se vstiebavaji
a ukladaji do podvédomi mnohem snadnéji), neni schopno odlisit pfi jeho rozumovych
schopnostech a Zivotnich zkuSenostech realitu od fikce a tato negativni fikce se mu stava
nebezpenym vzorem, jak bylo zminéno vyse. V této souvislosti je jisté zajimavé zminit, ze
déti (rodice?) do seznamu TV potadi, které sleduji, at’ uz samy nebo s rodici, uvedly kromé
typicky détskych poradii (Vecernicek, Kouzelna skolka, Studio Kamarad) také porady, které
jisté maji vysokou sledovanost, ale pro jejich vékovou kategorii pravdépodobné urceny nejsou
(Ptatelé, Simpsonovi, Ordinace v rizové zahrad¢, Ulice).

Dalsi podobnou otazkou bylo, zda maji déti (3-6 let) maji vlastni pocita¢ (opct je mozno
predpokladat, ze mtize byt sdilen se star§im sourozencem). Z odpovédi vyplynulo, Ze vice nez
16% vSech respondentli ma pocita¢ a v jednotlivych kategoriich (16,7% déti na vesnici, 9,7%
vV malém mésté, ve velkém mésté dosahla hodnota dokonce témét 25%) nejsou tyto hodnoty
extrémné rozdilné. VSechny oslovené domacnosti maji pfipojeni k internetu.

Souvisejicim problémem je opét cas straveny u pocitace, u tak malych déti
pravdépodobné nejcastéji sledovanim pohddek na DVD nebo hranim her, kterym propadlo az
60% déti, v souvislosti s vybavenosti domacnosti pocitac¢i (zminovanych 25%) s vétsim
pomérem déti z velkého mésta.[4]

Z hlediska ¢asu denn¢ straveného u pocitace bylo nejcastéjsi odpovédi (71%) méné nez
2 hodiny denné (pokud je tomu tak ale kazdy den, i pfi této “minimalni” hodnoté se opét
dostavame k ¢islu az 14 hodin tydné stravenych u pocitace (mozno srovnat s vysledky
pruzkumu provedeného u déti podstatné vyssi veékové kategorie (cca 12-15) — zaku II. stupné
zakladni $koly uvedenymi vySe [1]). Hodnoty v konkrétnich kategoriich byly 66,7% na
vesnici, dokonce 80,6% v menSim meésté¢ a 50% ve velkém mésté. Mnohem mensi podil
odpovédi zaznamenala volba 2-3 hodiny denné (8,7% odpovédi) a rozdily v jednotlivych
kategoriich byly ponckud vétsi, dokonce v kategorii mensi mésto téméf vSechny odpovédi
spadaji do pfedchozi moznosti (13,3% respondentli na vesnici, 0% respondentli z mensiho
meésta a téméf 25% respondentii z velkého mésta). Nastésti okrajovou hodnotou bylo
zbyvajicich nékolik procent (1,5%), kteti odpovedéli, Ze jejich dité travi u pocitace vice nez 4
hodiny denné. Pomérné vysoka c¢ast respondentti (18,8%) odpovédéla, ze tento zptisob
zabavy nevyuziva vibec (pokud zde nedoslo ke zkresleni, protoze musime mit na paméti, ze
za déti odpovidali jejich rodice a my jen musime doufat, ze odpovédi pochazely skutecné od
déti). Rovrzeni odpovédi v jednotlivych kategoriich bylo 16,7% kategorie vesnice, 19,4%
kategorie malé mésto a témét 25% kategorie velké mésto.[4]

Pozitivnim zjisténim bylo, ze jeste stale déti davaji pfednost hrdm a sportovani venku
pted sledovanim ,,pfipravené” zidbavy a skute¢nému kontaktu skamarddy. BohuZel tyto
odpovédi mohly byt zkresleny tim, ze za déti odpovidali rodice a také tim, ze déti dosud
nechodily do Skoly (pravdépodobné neumi Cist a psat) a tudiz jest€ neobjevily ,,kouzlo*
elektronické komunikace. Proto se zde nabizi otdzka, jak moc déti, které jsou jiz od utlého
véku zvyklé usedat k modernim komunikaénim prosttedkim odolaji jejich dalSim
moznostem, které se pied nimi rozkryji nebo se objevi v prizkumech jako jedinci ohroZeni
zavislosti. [4]
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Zavér

Zavérem je tedy mozno fici, ze moderni prostiedky a technologie rozhodné nejsou
doménou ,,metropoli“, coz je zjisténi pravdépodobné pozitivni, nebot stavi vSechny na
stejnou pomyslnou troven. Na druhou stranu bychom se asi méli zamyslet, zda naopak tim,
jak jsou dostupné, by se nemohly stat hrozbou, budou-li vyuzivany (¢i 1épe ,,naduzivany*)
,,od narozeni®.

Zajimavym zjisténim pfitom bylo, ze ackoliv jiz od batoleciho v&ku jsou ceské déti
seznamovany s modernimi technologiemi, jejich schopnost sebehodnoceni je vede na jedné
strané spise k preceniovani (u chlapctr), na stran¢ druhé pak k podcenovani (u divek), které pak
miize vést ke zcela deformovanému chapani znalosti, védomosti a zkuSenosti at’ uz
Vv profesnim ¢i osobnim zivoté nebo k jiz zmiiovanym zavislostem, coz je problém, ktery si
jisté zaslouzi rozséhlé dalsi zkoumani.

Ackoliv jsou vtabulce (Tab.l) uvedeny hodnoty, které vznikly propoctem dat
z provedenych prazkumi (takze mohou byt zatizeny jistou chybou), je z nich 1 tak vidét, jak
moc jsou nova média a prostiedky ICT vyuzivany skutecné¢ pro zivot a skute¢n¢ od
,nejutlejsiho™ veéku. Problematika souvisejici s jejich vyuzivanim se tak ze sféry ryze profesni
prenesla do rodin a domacnosti. Jak jiz bylo zdiraznéno vysSe, z hlediska rozvijeni
kompetenci jde jisté o jev ryze pozitivni, ale také z téchto Cisel vyplyva i ,,odvracend™ strana,
tedy naptiklad to, Ze mladi (mozno fici, ze velmi mladi) lidé spolu nedokaZou bézné
komunikovat
a virtudlni svét jiz malym détem zacind nahrazovat ten skutecny.

Ne¢ktera vybrana data z vyse uvedenych prizkumii (upraveno)

Vybaveni e-meédii Stravi u e-médii Vyuzivani
Respondenti ybav , minimalné 2 hodiny e-médii jen pro
(vlastni) . .
denné zabavu
MS (3-6 let) 42% 59% 60%
7S (10-16 let) 89% 67% 74%

Tab.1.: Vyvoj z hlediska stoupajiciho véku respondentti

Na tplny zavér musim znovu podotknout, jak moc mne tési, Ze vySe popsané problémy
citi 1 sami mladi lidé (studenti bakalarského oboru Aplikovana informatika), jichz se mozna
nakonec také mnohem vice dotykaji, nebot’ oni budou v takové spolecnosti Zit.
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ABSTRAKT:

Provoz autorizovaného Skoliciho stfediska v rameci programu Novell Academic Training
Partners pfispéje k zdsadnimu zkvalitnéni vyukového procesu v oblastech operacnich
systému, pocitacovych siti a distribuovanych systémii pro posluchace vybranych studijnich
oborti na Ekonomické fakulté VSB-TU Ostrava a znamena rovnéz piimou podporu jejich
uplatnitelnosti na trhu prace. Stfedisko bude mit nekomercni charakter, celouniverzitni
pusobnost a jeho tkolem bude vychova Spickovych certifikovanych odbornik primarné
v oblastech technologii operacniho syst¢ému SUSE Linux a Adresatfovych sluzeb Novell
eDirectory, certifikace pedagogickych pracovniki stiediska a vedeni vyukového procesu ve
vybranych pfedmétech bakalaiskych a magisterskych studijnich programt v duchu
autorizovanych skolicich materialti firmy Novell.

ABSTRACT:

Authorized training centre in the frame of the Novell Academic Training Partners programme
will help for the principal quality improvement in the areas of operating systems, computer
networks and distributed systems education for the students of chosen study programmes at
the Faculty of Economics VSB-Technical University of Ostrava. Authorized training centre
will have the non-commercial feature with the whole-university scope of operation and its
primary role will be the education and preparation of the top-class certified experts in the
areas of the SUSE Linux and Novell eDirectory technologies. It will also support the
certification process of the trainers, train-the-trainers activities and the educational process in
the chosen bachelor and master study programmes of the Faculty of Economics according to
Novell certified study materials.

KLiCOVA SLOVA:
Novell, NATP, MERLINGO, skolici stfedisko, certifikace, virtualizace

KEYWORDS:
Novell, NATP, MERLINGO, training centre, certification, virtualization

Uvod

Technologie firmy Novell (viz [1]) jsou na Ekonomické fakulté VSB-Technické
univerzity Ostrava tradi¢né vyuzivany studenty i pedagogy po dobu vice nez dvaceti let. Jiz v
prvnich fakultnich pocitacovych uc¢ebnach vybudovanych v roce 1990 byly nasazeny centralni
servery s instalovanym sitovym opera¢nim systémem Novell NetWare v. 2.15, které primarné
umoznovaly studentim a pedagogiim piistup ke spolecnym sitovym souborovym adresarim a
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podporovaly sdileni tiskovych sluzeb. Implementace technologie Adresarovych sluzeb Novell
Directory Services (NDS) a jeji organicka integrace s jadrem opera¢niho systému fady Novell
NetWare v. 4 znamenala pak v roce 1994 zasadni obrat v rozvoji sluZeb univerzitni pocitacové
sit¢ a umoznila provoz univerzitnich Adresafovych sluzeb v distribuovaném vypocetnim
prostiedi a ustaveni jednotného univerzitniho Adresafového stromu citajiciho fadoveé desitky
tisic objektl reprezentujicich jednotlivé komponenty a sluzby této sité. Jednotny univerzitni
Adresafovy strom je tak provozovan po dobu vice nez patnacti let a vsoucasné dobé
zabezpecuje mj. zejména sluzby autentizace a autorizace V prostfedi univerzitni pocitacové
sit¢ pro vSechny jeji uzivatele. V této souvislosti je jist¢ vhodné zminit rovnéz nasazeni
programového systému Novell Identity Manager, ktery aktualné slouzi pro vrcholovou spravu
identit a synchronizaci Adresafovych stromu na bazi technologii Novell eDirectory a
Microsoft Active Directory na nasi univerzité. Portace uvedenych technologii na platformu
opera¢niho systému SUSE Linux je v soucasné dobé jen dal§im krokem v rozvoji vysoce
spolehlivych sluzeb v typicky univerzitnim heterogennim prostfedi operacnich systémd.
Orientace na celosvétovy program Novell Academic Training Partners (NATP — viz [2])
v dalsim kroku postupu piipravy certifikovanych specialistii v oblastech operacniho systému
Linux, pocitacovych siti a distribuovanych systémi je tak jen logickym vyusténim fadu let
trvajici intenzivni spoluprace s firmou Novell v oblastech nasazovani, vyuzivani a Skoleni
bohatého spektra touto firmou vyvinutych a vlastnénych technologii.

Celosvétovy program Novell Academic Training Partners (NATP)

VSB-Technicka univerzita Ostrava v roce 2007 uspé$né dovrsila postupné zavadéni
systému managementu kvality podle mezindrodniho standardu CSN EN ISO 9001 a ke dni
19. 7. 2007 ziskala prislusny certifikat. Jednim z hlavnich cilti politiky jakosti Ekonomické
fakulty realizované v rdmci systému managementu kvality je rovnéZ zvySovani uplatnitelnosti
jejich absolventl na trhu prace. Praktickd realizace tohoto cile zahrnuje také ptipravu studentt
pro ziskdni mezindrodné platnych certifikaci v oblasti informaénich technologii. Jednou
z vyznamnych aktivit napliiujicich toto predsevzeti byla napt. realizace projektu Evropskych
socialnich fondi Atos (ESF ¢. CZ.04.1.03/3.2.15.3/0401) s ndzvem “Zavedeni evropského
Systéemu testovani studentu v oblasti informacni gramotnosti podle evropskych standardii
ECDL testu*. Cilem uvedeného projektu bylo zavedeni v Evrop¢ jiz zcela bézného systému
testovani informacni gramotnosti podle evropského standardu ECDL (European Computer
Driving Licence). Od doby zahajeni realizace projektu jiz ziskalo usp&né ECDL certifikat
vice nez 1600 studentti fakulty. Ceska spole¢nost pro kybernetiku a informatiku, ktera je
vyhradnim nositelem licence mezinarodniho konceptu pocitacové gramotnosti ECDL, ocenila
dne 17. 12. 2009 Ekonomickou fakultu VSB-TU Ostrava za dlouhodoby pfinos v oblasti
pocitacové gramotnosti cenou Nejuspésnéjsiho testovaciho stiediska ECDL v oblasti Skolstvi.

Dalsi velmi vyznamnou aktivitou ve vychové certifikovanych odbornikii ve vybranych
studijnich oborech Ekonomické fakulty pak bylo rovnéz ustaveni autorizovaného Skoliciho
sttediska Sun Microsystems (Oracle) Vramci programu Akademické iniciativy Sun
Microsystems (Oracle - viz [3]) zamé&fené ho predev§im do oblasti vyuky technologii
programovani a programovaciho jazyka Java. Realizaci tohoto piredsevzeti byly pak vénovany
projekty Fondu rozvoje vysokych Skol “Autorizované skolici stredisko v ramci programu
Akademické iniciativy Sun Microsystems “ (FRVS 931/2007) a “Autorizované skolici stiedisko
Vv ramci  programu Akademické iniciativy Sun Microsystems I (FRVS 1510/2009).
Celosvétovy program Akademické iniciativy Sun Microsystems (Oracle) umoziuje
participujicim vysokym Skolam pfistup k nejnovéj§im technologiim, Skolicim materialam,
softwarovym produktiim a dal$im sluzbam. Ekonomicka fakulta proto podpisem ptislusnych
smluv zahgjila ke dni 31. 1. 2007 oficialni participaci na tomto celosvétovém programu.
Skolici stiedisko pak pfipravuje studenty predevdim k ziskani certifikaci Oracle Certified
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Professional Java SE Programmer a Oracle Certified Expert, Java EE Java Server Pages and
Java Developer. Vysledky dosazené provozem autorizované¢ho Skoliciho stfediska v ramci
Akademické iniciativy Sun Microsystems (Oracle) iniciovaly ze strany pedagogickych
pracovniki i studentti nasledujici pozadavky:

e roz§ifit moznosti pfipravy certifikovanych odborniki i do oblasti operacnich
systému, pocitacovych siti a distribuovanych systémil, kterd bude realizovana i
pro studenty magisterskych studijnich obort,

e podstatnym zplisobem zvySit kvalitu vybaveni stfediska potfizenim dalSich
Spickové hardwarové a softwarové konfigurovanych pracovnich stanic a
centralnich serverq,

e provadét zaznamy vSech aktivit stfediska s vyuzitim technologie Accordent

Capture Station a zabezpecit jejich dostupnost v realném ¢ase nebo na vyzadani
v ramci sluzeb portalu MERLINGO (viz [4]).

Na zakladé téchto poZzadavkl probiha proto v tomto kalendainim roce v ramci feSeni
projektu FRVS 1926/2011 “Autorizované skolici stiedisko v ramci celosvétového programu
Novell Academic Training Partners‘ budovani Skoliciho stfediska v ramci programu NATP,
ktery umoznuje participujicim vysokym skoldm piistup k nejnovéjsim technologiim, skolicim
materialim, softwarovym produktim a dalsim sluzbam firmy Novell. Ziizeni autorizovaného
Skoliciho stiediska a oficialni spoluprace fesitelské fakulty na programu NATP v oblastech
operaCnich systému, pocitaCovych siti a distribuovanych systémi piinese studentim a
pedagogiim zejména:

e Skoleni zdarma nebo za sniZzenou cenu pro instruktory stfediska s certifikaci NAI
(Novell Academic Instructor) tykajici se zvySovani jejich kvalifikace,

e 50 licenci jakéhokoli softwaru nabizeného firmou Novell zdarma pro vyuziti
ve Skolicim stfedisku,

e vyrazné slevy na vyukové materidly a certifikaci pro studenty i pedagogické
pracovniky,

e TTT (Train the Trainers), pfistup k on-line nebo bezplatné zaslani materiald pro
Skoleni instruktori zamétrené na zvysSeni kvality samotné vyuky,

e moznost stat se Novell Practicum Testing Partner a rozsifit moznosti dalsi
certifikace studentu,

e on-line nebo telefonickd technicka podpora v pfipadé problému s nékterym
Z produkta firmy Novell,

e prezentace stiediska na webovych strankach firmy Novell,

e pozvanky na kazdoro¢ni regionalni konference poradané firmou Novell spolu
S jejimi dal§imi partnery (VMware, IBM, Dell, HP, Oracle),

e prezentace stiediska na firemnich akcich a nabidka spoluprace pro studenty
S vyznamnymi partnery uvedenymi vyse.

Dalsi vyznamnou vyhodou je moZnost pouziti loga jak firmy Novell tak NATP
Vv prezenta¢nich materidlech Skoly (webové stranky, tiskopisy, propagacni materialy), a tim
informovat vefejnost o existenci skoliciho stfediska a o spolupréci s vyznamnou spole¢nosti
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na poli informacnich technologii, coz miize zvysit konkurenceschopnost fakulty na dnesnim
presyceném trhu s vysokoskolskym vzdélanim.

Sluzby a vybaveni autorizovaného Skoliciho stiediska v ramci programu
NATP na Ekonomické fakulté VSB-TU Ostrava

Autorizované skolici stfedisko v ramci programu NATP na Ekonomické fakulté ma
k dispozici jednu ucebnu vybavenou dvaceti vykonnymi pracovnimi stanicemi fady DELL
Precision T5500 s24“ LCD monitory umoziujici pohodlnou a plnohodnotnou praci jak
s graficky tak vykonové naro¢nymi aplikacemi véetn€ prace v nékolika instancich operacnich
systémil soucasné pomoci technologie tzv. virtualizace.

Virtualizace opera¢nich systémt je dnes velmi popularni téma. Firmy diky ni
efektivnéji vyuzivaji vykon svych servert, IT profesionalim pomaha testovat rizné scénare a
uzivatelim nabizi zpisob, jak provozovat star§i aplikace, které nejsou kompatibilni
S nejnovejsi verzi operacniho systému. Myslenka vSech typa virtualizace operac¢nich systému
je zalozena na pocitaci poskytujicim dostatecny vypocetni vykon k tomu, aby obslouzil vice
operacnich systému. Na takovy pocita¢ jsou pravem kladeny urcité hardwarové pozadavky.
Proto je ucebna vybavena velmi vykonnymi pracovnimi stanicemi Dell Precision T5500,
které plné podporuji 64 bitovou architekturu. S ptedpokladanymi vysokymi naroky na vykon
pracovnich stanic koresponduje jejich hardwarova vybaveni:

e 8GBRAM,

e 250 GB SSD disk, ktery je proti klasické technologii vyzdvihovan pro svou
rychlost, nizkou spotiebu, odolnost a tichy chod,

e 2x1TB SATA disky zapojeny v systému RAID 0 (Stripping),
e Vykonna graficka karta NVidia quatro NVS 295,
e 2x Ctyfjadrové procesory Intel Xeon E5606,

e Funkcionalita Intel VT (standardné se o b&h virtualnich stroji stara software
nazvany VMM (Virtual Machine Monitor). Ten ma na starosti ptidélovani
systémovych prostiedki, obsluhu a oddéleni jednotlivych virtualnich operac¢nich
systémll. Moderni virtualiza¢ni néstroje podporuji nebo dokonce vyzaduji, aby
pocita¢ disponoval technologii tzv. hardwarové virtualizace (napt. Intel VT),
kterd umoznuje presunout Cast rezie potiebné pro spravu virtudlnich stroji na
hardwarové vybaveni pocitace (pfedevsim procesor).

Tzv. fyzickym opera¢nim systémem na téchto pracovnich stanicich bude MS Windows 7
64 bit a v jeho ramci je zabezpecen pomoci virtualiza¢niho nastroje VirtualBox firmy Oracle
provoz dal$ich instanci opera¢nich systémi, zejména pak SUSE Linux Enterprise Server 11,

pro ucely Skoliciho stfediska.

MozZnosti virtualizace lze pak vyuzit 1 pii vyuce ostatnich predmétt, naptiklad
virtualizaci opera¢niho systému MS Windows XP pro spousténi starSich aplikaci
nepodporovanych v MS Windows 7. Pro tento u¢el bude vyuzit volné stazitelny nastroj
Windows Virtual PC od firmy Microsoft, ktery umoziuje spousténi téchto aplikaci jakoby
byly instalovany pfimo v ,,matetském® operacnim systému MS Windows 7. Vsechny vyse
uvedené virtualizaéni nastroje plné podporuji funkci Intel VT.

V rdmci aktivit autorizované¢ho Skoliciho stfediska NATP bude dale na Ekonomické
fakulté vyucovan predmét Operacni systémy se zaméfenim na problematiku operac¢niho
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systému SUSE Linux Enterprise. Prostor bude vénovan zejména jeho administraci, pochopeni
principti fungovani a funkcionalit celého systému a Vv neposledni fad¢ jeho instalaci,
zalohovani a nasledné udrzbg&. Samoziejmosti bude zasvéceni studentli do principi fungovani
a praktického vyuziti virtualiza¢nich ndstroji v praxi. Po absolvovani kurzu budou studenti
pfipraveni pro Uspés$né absolvovani primyslovych certifikati CLA 11 (Novell Certified Linux
Administrator 11) a LPIC 1 (Linux Professional Institute).

Zaznamy Skoleni autorizovaného Skoliciho strediska v ramci projektu
MERLINGO a podpora studentii se specialnimi potiebami

Organickou soucésti provozu autorizovaného Skoliciho stfediska v rdmci programu
NATP je rovnéz vybudovani kompletnich kolekci zaznami pifednasek a cviceni potizenych
s vyuzitim technologie Accordent Capture Station a dostupnych vrealném Case nebo na
vyzadani v prostiedi portalu MERLINGO (viz [8], [9]). Unikatni zatizeni Accordent Capture
Station firmy Accordent Technologies (viz [5]) umoziuje zejména:

e pofizovani obrazového a zvukového zaznamu prednasky synchronné
s prezentaci prednaSejiciho na nékolika vybranych perifernich zatizenich -
pracovni stanici, videopicehravaci, vizualizéru apod.,

e pienos prednasky vrealném case synchronné s prezentaci pirednasejiciho
prostiednictvim sluzby WWW v unicast i multicast modu,

e archivaci obrazového a zvukového zaznamu pifednasky spolu se synchronné
provadénou prezentaci na externi zatizeni (disk pocitace, CD-ROM) ve formé
souboru a jeho pozd¢jsi prezentaci na vyzddani (on-demand) prostfednictvim
sluzby WWW v unicast i multicast modu,

e archivaci a katalogizaci zdznamii prednasek s pomoci systému spravy
dokumentli provozovaném na samostatném centralnim serveru,

e minimalizaci finan¢ni a ¢asové naro¢nosti spojené s tvorbou a managementem
obrazovych a zvukovych zaznami predndsek doplnénych zdznamem synchronné
provadéné prezentace.

Uvedena technologie jiz ziskala fadu prestiznich ocenéni a je vyuzivana fadou
svétovych firem a instituci.

Jednim z nové definovanych cili projektu MERLINGO je v soucasné dobé rozsitovani
a zkvalitnovani sluzeb center podpory studentim se specialnimi potiebami na tomto projektu
participujicich univerzitach, kde kromé stavajicich sluzeb typu pedagogického, specialné
pedagogického a  psychologického  poradenstvi, asisten¢nich,  tlumocnickych,
zapisovatelskych a dalsich budou pfi podpofe vyukového procesu studentli postizenych
pohybove, zrakove a sluchové a jinak znevyhodnénych pilotné nasazeny technologie na bazi
vicedruhovych médii.

Podpora studentim se specialnimi potfebami pii jejich pfijimani a studiu na vysoké
skole se v minulych letech stala soucasti standardnich sluzeb Ekonomické fakulty, kde se ji
intenzivné vénuje zejména Centrum Slunecnice (viz [6]). Nedilnou soucasti prace tohoto
utvaru je rovnéz budovani technické infrastruktury podporujici studenty se specidlnimi
potfebami pii vyukovém procesu vramci jejich studia a rovnéz piiprava a zvySovani
kompetenci pedagogickych a technickych pracovnikl univerzit v problematice vzdélavani
studentd se specidlnimi potfebami a budovani inkluzivniho prostfedi na vysoké skole.
Technologie vicedruhovych médii tak zasadné prispivaji pii kvalitativnim rozsifeni
poskytovanych sluzeb tohoto centra podpory studentli se specidlnimi potiebami zejména pri
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budovani “informacné-bezbariérového* piistupu k zaznamim piednasek a cvicenim
vrealném cCase nebo na vyzadani, které jsou adaptovany potiebam zejména pohybove,
zrakove¢ a sluchové postizenych studenti.

Zahajeni aktivit pro podporu vyuky studentii se specialnimi potfebami je zcela novym
aspektem v aktivitach fteSitelského kolektivu projektu MERLINGO zabyvajiciho se
nasazovanim technologii vicedruhovych médii do vyukového procesu. Hlavnimi problémy, se
kterymi se pii vyuzivani sluzeb centralniho tlozisté vzdélavacich objektd na bazi
vicedruhovych médii setkavali studenti se specialnimi potiebami, byly zejména nasledujici:

e studijni materidly ve formé¢ zaznami prezentaci pedagogli nebyly adaptovany
pro potieby studentll se specidlnimi potiebami (napf. soucasti video zadznamil
nebyl jejich pfevod do znakové feci pro sluchové postizené, nebylo mozno
vygenerovat piepis audio zaznami do pisemné podoby, chybélo titulkovani,

apod.),

e nebyla kdispozici moznost bezbariérové vicekanalové audiovizualni
komunikace pro umoznéni vzdalené komunikace studentii se specialnimi
potifebami s pedagogem pii konzultaci eLearningovych studijnich materiald,

e chyb¢l programovy systém umoznujici indexaci audio zaznamil pofizenymi
technologiemi na bazi vicedruhovych médii a jejich prohledavani v redlném case
podle zadanych klicovych slov, které by studentiim se specidlnimi potfebami
vyrazn¢ usnadnilo praci se zdznamy prezentaci pedagog,

e fada vyukovych materiali byla k dispozici pouze v tisténé, piip. elektronické
podobé v ramci sluzeb virtualnich univerzit ptislusnych vysokych kol a nebyly
doplnény zdznamy prednasek a dalSich prezentaci pedagogii, na nichz nemohou
byt studenti se specialnimi potiebami mnohdy osobné piitomni.

Vytvoteni metodiky umoziujici adaptaci studijnich materiali potizenych technologiemi
na bazi vicedruhovych médii, jejich bezbariérovou distribuci pro potieby studentli se
specidlnimi potiebami, pilotni nasazeni téchto adaptovanych studijnich materidldi, do
vyukového procesu, rozsiteni sluzeb centrdlniho tlozisté vzdélavacich objektlii o moznost
indexace a prohledavani audio zdznamu, zavedeni sluzby bezbariérové vicekandlové
audiovizualni komunikace a rozsifovani a zkvalitiiovani sluzeb center podpory studentim se
specialnimi potfebami na feSitelskych univerzitdich v uvedenych oblastech jsou proto
stézejnimi cili projektu MERLINGO v soucasné dobé.

Mezi hlavnimi vysledky dosazenymi v oblasti adaptace a bezbariérova distribuce
studijnich materiald na bazi technologie vicedruhovych médii pro podporu vyukového
procesu studentil se specialnimi potfebami Ize v soucasné dob¢ uvést zejména:

e Technické feSeni pofizeni paralelniho zaznamu piekladu pirednasejiciho do
znakoveé feci, které dopliuje zdkladni moznost automatizovaného snimani
obrazového a zvukového zdznamu prednasky (pfip. pouze zvukového zaznamu)
synchronné s provadénou prezentaci Na pracovni stanici pedagoga (napf.
prezentace v MS PowerPoint), vizualizéru, videoptehravaci, ptip. jiné periferii a
jeho publikaci v redalném case vramci sluzeb portalu Merlingo. Programova
implementace této vlastnosti je zalozena na piidani dalSiho video streamu
obsahujiciho pteklad ptednasejiciho do znakové tfeci ve vysledném zdznamu a
jeho synchronizaci s provadénou prezentaci.

e Pilotni provadéni indexace audio zadznami pofizenymi technologiemi na bazi
vicedruhovych médii a moznost jejich prohleddvani podle zadanych klicovych

59



slov, které bylo technicky realizovano s vyuzitim technologie automatického
rozpoznavani hlasu (tzv. ASR - Automatic Speech Recognition) s jazykovymi a
akustickymi modely uzpiisobenymi specifickému charakteru, pfedmétu a
odbornosti v konkrétnim prostiedi implementované v programovém systému
NovaVoice firmy Consulting Company Novasoft (viz [7]). Indexace
jednotlivych zaznamut jsou v soucasné dobé provadény v rezimu on-demand,
nicméné cilem feSitelského kolektivu je v tomto sméru dosazeni moZznosti
indexace audio zaznamu a jejich dostupnosti v realném cCase.

e Pievod standardnich eLearningovych textovych studijnich opor do audio podoby
a zabezpeCeni jejich dostupnosti formou podcastingu v ramci sluzeb portalu
MERLINGO. Rovnéz v tomto piipadé jsou vyuzity moznosti programového
systému NovaVoice.

Podpora studentli se specialnimi potfebami prostiednictvim technologii na bazi
vicedruhovych médii se tak rovnéZ stane standardni sluZbou poskytovanou autorizovanym
Skolicim stfediskem NATP.

Zavér

Provoz autorizovaného skoliciho stiediska v ramci programu Novell Academic Training
Partners vyrazné¢ prispéje ke zkvalitnéni vyuky studentd bakalaiského a magisterského
studijniho oboru Aplikovana informatika na Ekonomické fakulté a jejich uplatnitelnosti na
trhu prace vroli certifikovanych odbornikli. Nedilnou soucasti provozu stfediska je i
certifikace pedagogickych pracovnikii v ptislusnych oblastech jimi pfednasené problematiky.
Autorizované skolici stiedisko bude mit nekomercni charakter a celouniverzitni ptisobnost.
Zaznamy prezentaci pedagogii ve vSech predmétech vyucovanych vramci aktivit
autorizovaného skoliciho stfediska vyrazné obohati sluzby portdlu MERLINGO fesitelské
fakulty a rovnéz podporu vakuovy proces studentl se specidlnimi potiebami.
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ABSTRAKT:

V ¢lanku sa popisuje cvicny systém SDU (Slovak Demo University), ktory je urceny
na podporu vyucovania ako Specializovana ucebna pomocka. Je vytvoreny z realneho
financno-ekonomického a manazérskeho systému Univerzity Mateja Bela. Na jeho tvorbu
sa pouzil profesionalny softvérovy nastroj SAP TDMS, pomocou ktorého sa znecitliveli data
ostrého systému, priCom sa zachovali ich redlne ekonomické védzby. Ekonomické procesy,
ktorych priebeh sa da v systéme SDU simulovat’, maju teda realny zaklad.

ABSTRACT:

The paper deals with a training SDU (Slovak Demo University) system, which shall play
arole of a specialized training aid and shall be applied to support an educational and training
process as well. The system is created based on a real system, which consists of a real
financial and economic part and a managerial system operated within University of Matej Bel
Banskéd Bystrica (Slovak republic). A professional software tool (SAP TDMS) had been
applied, which enabled deactivating data closely related to an appropriate registered system
version, while a set of adequate economic interactions remained unchanged and functional.
A set of really running economic processes may be simulated with the use of SDU system,
while they are running based on real data, as a result of that.

Introduction

Many students who are studying economic oriented branches of specialization have
a problem to get an appropriate set of relevant practical skills and experiences, which are
closely related to practice provided within firms and companies. On the other hand, the
students who are successful in getting possibility to provide their practice in the firm
or company deal with auxiliary or supporting administrative activities, in a lot of cases.
A very small number of students have a good luck and they are allowed to provide practice in
dealing with interesting and specialized activities closely related to their studying objectives.
The training SDU system presented within this paper shall play a role of teaching aid in order
to support appropriate educational and training processes within these branches
of specialization which are closely related to economy and managerial objectives. The system
has been created based on a real economic, financial and managerial system operated within
University of Matej Bel in Banska Bystrica (hereinafter known as UMB BB). The system
enables presenting practical problems to the students within their studying period, because
of real data set, while the date creates its principal basis.

1. The Slovak Demo University Training System

The Slovak Demo University Training System will be designed and implemented
based on the registered financial-economic and managerial system implemented and operated
within UMB BB. The specialized Test Data Migration System (SAP TDMS) is applied
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in order to create the above-mentioned system, which enables achieving an appropriate
quality of the system and its sustainability from economic efficiency point of view in the
future as well. The subsequent chapter contains a definition of adequate terms and principles.
After that, a brief explanation of adequate steps, related to the system design
and implementation, is being presented and finally a set of process areas are described which
the above-mentioned teaching aid deals with.

1.1 Definition of principle terms

The public university financial information system (hereinafter known as FIS VVS® has
been designed and implemented and started to be operated in 2005. The Ministry
of Education of the Slovak republic Data Center provides a central operation and further
development of that system, while eighteen public universities are considered to be the
principal system users. Simultaneously, the SOFIA_EDU Project has been implemented and
operated with the above-mentioned system and the Training University Financial Information
System (hereinafter known as FIS SDU) is considered to be the principal result of that project
and is being applied for educational and training purposes at present. The FIS VVS system
has been designed and implemented based on the software system denoted as SAP R/3
4.7 Enterprise.

The SOFIA 2 Project was getting started in summer 2010 and its principal goal and aim is
closely related to the original FIS VVS System functional and technological development
(the SAP ECC 6.0 basis re-implementation). The new system may be considered
to be the Financial-Economic and Managerial System for Public Universities -
(hereinafter known as FEMSPU System)

A design and implementation of Public University Training System (hereinafter known
as PUTS System) creates an integral part of SOFIA 2 Project. The specialized software tool
shall be applied, when providing design and implementation of that system. The productive
registered version of UMB BB Financial-Economic and Managerial System shall
be considered to be an outgoing system for those purposes. This system shall enable
providing training activities for users within 18 public universities (about 3 000 users).

The PUTS System shall create basis for SDU Training System, while its design and
implementation will be done within SOFIA 2_EDU Project. The SAP TDMS software tool
shall be applied for these purposes again. However, the data scrambling (or data deactivation)
shall have done more precisely, than in case of training system design and implementation.
The SDU training system shall play a role of teaching aid and shall create an integral part
of educational and training process.

1.2 Public University Information System

Different types of information systems may be implemented and operated within one firm
or company. There is the principle attitude of the firm or company management related
to automation (IT implementation) and business process optimizing, however the firm
or company business processes play in this area a role of great importance as well.
Two different firms or companies providing the same or very similar core business may have
implemented and operated different types of information systems.

5 The abbreviation FIS VVS has been derived from its original name in Slovak - Finanény IS verejnych vysokych
skol.
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The University® mission statement is closely related to providing educational and training
activities related to selected objectives of studying may have implemented and operated
the following information system types:

e Any firm, company or institution shall have implemented and operated
an appropriate economic and financial information system.

e The CRM (Customer Relationship Management) Information System, which
is supporting the business process management together with students
and other aspects and activities needed for business practice.

o Business Intelligence (BI) information systems, supporting the strategic level
management, when making decisions closely related to the firm or company
business strategy.

e Information systems with special orientation, records management and
communication information systems, boarding and attendance information
system, etc.

However, the information systems, which provide a direct support the university
mission statement, incl. providing scientific and research activities, play a role of principle
importance as well.

The following information systems are applied in order to support educational and training
activities:
e Academic information systems
e Learning management systems (LMS)
e A set of different training information systems (training firm or company,
training university), while they may be denoted as “teaching aids”. They are
closely related to studying branches or objectives.

The following objective oriented information systems are considered to be important
to support scientific and research activities:
*  Well-developed librarian information systems’
e Further objective oriented systems which are closely related to the research
objectives.

The information system term postulated within this paper means, the firm, company
or institution information system, which consists of different types of interconnected
or integrated information systems. However, the term information system is closely related
to any individual system, which creates an integral part of the above-mentioned information
system as well. We are interested in the SDU information system, which is considered
to be the training information system and shall play a role of teaching aid within specialized
branches and objectives oriented to economy problems.

6 Public universities are discussed in this paper.

7 However, these systems play a role of great importance for supporting of education and training activities as
well.
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1.3  The Training SDU system — Design and Implementation Steps

Two approaches or views may be applied, when providing design and implementation
of the training SDU system:

e Technological approach or view
e Project and management oriented approach or view

We shall concentrate our attention to set of steps, which the project manager should
do, when designing and implementing the above-mentioned specialized teaching aid, while
we are not interesting in technological aspects in a great deal, within this paper. Our aim
isa design and implementation of such end-user system, which is similar to a productive
or registered system version, while the sensitive data are eliminated in the greatest deal;
however aset of real economic interactions among them shall be maintained as most
as possible as well. With respect, the above-mentioned assumptions, the following set of steps
is being proposed:

e Source system selection — while this system is considered to be admission system
for SAP TDMS application. The productive or registered UMB BB financial
and economic information system shall be applied for these purposes.

e Aselection of scrambling scenarios within TDMS system, which is closely related
to the first run of data desensitizing. One of three standard scenarios shall be applied
for desensitizing of data concerned to human resources area. When considering further
areas, the data to be desensitized shall be defined and selected, incl. an appropriate
desensitizing procedure.

e The Public University Training System shall be aresult related to the above-
mentioned steps, while the system shall be applied for educational and teaching
purposes concerned to productive or registered systems implemented and operated
within eighteen public universities. The data shall be desensitized via specialized roles
(VVS-training) and the access rights and authorizations for users shall be limited,
as a result of that.

e A selection of scrambling scenarios for the next run of data desensitizing with the use
of TDMS application® In this case, atransmission of sensitive data set shall
be blocked completely, because their covering via specialized access or authorization
rights is not usable for these purposes. The students preparing their diploma thesis
shall have a maximal authorization range, when getting in the system. However, a true
copy of system setting and functionality shall be done as well.

e The training VVS system is considered to be a source system for TDMS application
within second scrambling run, while that system passed through the first scrambling
run or phase.

e The target training SDU system shall be created as a result of this run or phase, while
that system shall play a role of teaching aid within economic and managerial studying
objectives (in specialized courses).

When considering educational and teaching activities, the created training
SDU system should be similar to productive or registered system as most as possible;
however an access to set of sensitive data has to be blocked.

8 This run is provided more strictly, than the previous one.
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1.4 SDU Training System Process Areas
SDU Training System Process Areas shall contain the following process areas:

¢ Financial accounting
e Financial plan (Budget)
e Long-term goods (Capital goods)
e Controlling and managerial reporting
e Material Management
e Sales and Distribution
e Travel management
e ESSPortal
e Human resources (Personal management and payroll accounting)
e Personal Development
e Business Intelligence Managerial System
For more details related to the above-mentioned process areas see also [1].

2. SDU Training System Interdisciplinary Nature

The main aim SDU Training System is to apply it within universities as the specialized
teaching aid. Its content is considered to have an interdisciplinary nature, while it provides
integration of concentrated knowledge coming from more economic objectives (or branches
of studying). This aid may be applied, when teaching economy and management oriented
objectives of studies. However, when applying the special mode of operation related to this
system, you will be able to use it, when teaching information technology oriented objectives
(business informatics, informatics for managers, programming, etc.) as well.

This aid is based on a real living system and it is connected to this system in on line mode.
It is considered to be the principal advantage of this aid. A set of functional and technological
changes provided within public university financial-economic and managerial system are
being transferred into that aid simultaneously. However, it provides a guarantee
of maintenance cost minimization and the aid always corresponds to actual status related
to technological and legal aspects as well.

2.1. Economy oriented Objectives of Studying

The training SDU system shall be applied within economy oriented objectives
of studying, especially. It is very suitable to use it, when teaching courses, where a set
of operative economy processes play a role of principal importance. They may be postulated
as follows:

e Accounting, with respect to legal norms and standards valid in the Slovak
republic and international legal norms and standards as well (US GAAP,
IAS/IFRS).

e Finances and financial management (financial management in public
institutions, firms and companies)

e Controlling —related to different areas of economy.
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e Long-term tangible property, long-term tangible property accounting, long-
term tangible property acquisition, inventories, assignment for application.

e Stocks and delivery of stocks, examples of stock delivery accounting.
e Personal management and payroll accounting.
e Sales and distribution, invoicing.

However, there is a set of managerial objectives of studying, where appropriate economic
analyses within actual firm or company may be defined and prognostic what if models may be
designed and implemented, where an organization economic development may be simulated
and where the managers may receive solutions generated based of standard packages denoted
as “best practices”.

The students are allowed to provide training of these business processes with the use of
system with adequate and real settings. On one hand, the SDU economic system is of
a DEMO nature, however it contains data containing real economic interconnections, because
of that system has been created based on the productive or registered UMB BB economic
system. The data items containing sensitive data are changed in order to prevent real personal
data or real account amount abuse.

2.2. Business Informatics and Informatics for Managers — several notes
dealing with Methodology

A utilization of SDU teaching aid within information science and technology objectives
of studies requires more effort related to an appropriate technological infrastructure, where
a training university system is being operated. As a result of that, a set of technology business
processes (operating and database system installation and administration together with access
communication network configuration is considered to be time and effort consuming.
The systems shall be installed and configured with respect of special requirements presented
by the student. The student who needs to learn installation of SAP application needs to have
his/her own server with a set of appropriate authorizations related to operating and database
system installation, which is especially applied for an implementation and operation of the
above-mentioned SAP application. At present, a virtualization may be applied for these
purposes very efficiently, in spite of that, the training SDU system is not suitable for this type
of tasks. This type courses may be found within technical universities especially. However,
maintenance of teaching aids applied for individual work of students requires a lot of effort
for administration and finances as well.

The objectives of studying closely related to business informatics or informatics
for managers are being accredited within many economic universities. However,
the SDU teaching aid is considered to be very suitable for objectives of studying related
to programming activities and to managerial activities as well, while an economy-analyst and
manager may be a member of the same specific team, where the information analyst
and programmer also is working and the aim of this team is a design and implementation
of a new economic process with the use of the SDU system. This type of activity is closely
related to business informatics. In the case, a set of new business process are being designed,
based on appropriate analysis done previously, and a set of labor procedures are changed
as a result of that, we are nearing to area concerned to information science and technology for
managers. The SDU system could be very suitable for teaching such courses. However,
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an appropriate set of methodology steps shall be prepared and elaborated for any individual
course.

Conclusions

The training SDU System may be assigned to that category of information systems, which
enable a direct supporting the university mission statement. It is a specialized teaching aid,
which is suitable for support of teaching concerned to economy oriented courses and
objectives. However, this teaching aid is of an interdisciplinary nature and therefore it may be
applied in teaching such courses like accounting, logistic, material management, personal
management and accounting of payrolls as well. In the development second phase,
the training system will be able to offer a set of Business Intelligence tools for making
different statistics and analysis.

The training SDU system, which is based on the productive or registered UMB BB
economic system, will enable to the students providing simulations concerned to processing
of real economic business processes, while they will be able to solve the above-mention
problems in practice better and more efficiently.
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ABSTRAKT:

Tento prispévek shrnuje poznatky z implementace SW ATTIS, jako podplrného néstroje
pro tvorbu procesni mapy v ramci projektu s ndzvem ,,ZvySeni kvality fizeni a managementu
na méstském uradé v Turnové — faze 1. Procesni analyza, implementace procesnich map”.
Vzhledem k plosnému zaméteni procesniho mapovani vSech 14 odbortt méstského uradu II1.
stupné, tj. obcei s rozsitenou ptisobnosti (ORP), je v pfispévku piiblizena aktualizovand interni
metodika tvorby procesni mapy, kterd zohlednila jednak rozsah mapovanych agend ufadu
ajednak dostupné funkcionality SW tak, aby umoznila poskytnout vystup s odpovidajici
ptidanou hodnotou pro zédkaznika.

ABSTRACT:

This article sums up knowledge gained during the implementation of SW ATTIS as a process
mapping tool of the public sector project named ,,ZvySeni kvality fizeni a managementu
na méstském uradé¢ v Turnové — faze 1. Procesni analyza, implementace procesnich map”.
Because of the project goals focused on gaining of process maps for each of the 14
organization units (of the Ill. grade municipality), there was a need to update the internal
methodology of process mapping (mainly to maintain the scope of all municipality
administration and also to take advantage of the software features) in order to be able
to deliver the project output with a reasonable value added for the client.

KLICOVA SLOVA:

procesni model, procesni fizeni, BPM software, mapovani procesu, vefejna sprava, méstsky
ufad

KEYWORDS:

process model, business process management, BPM software, process mapping, public sector,
municipality

Metodika tvorby procesni mapy

Pouzitd metodika procesniho modelovani se opira o mezinarodné uznavany standard
BPMN - Business Process Modelling Notation. Pro popis procest vyuziva modely procesniho
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toku — takzvané business process modely. Jedna se o komplexni typ modeld, ktery obsahuje
rozsahly pocet grafickych objekti i1 vazeb, doplnénych u jednotlivych typi objekti
prislusnymi atributy.

Vytvoiena procesni mapa je kombinaci popisu stavajiciho zplisobu procesniho fizeni
jednotlivych agend s doplnénim o procesy, které doporucujeme uplatiiovat za ucelem
komplexngj§iho fizeni Utadu, potazmo vybranych procesnich oblasti, jako je napt. oblast
fizeni lidskych zdroja [1], [4].

Sbér a zpracovani podkladu

Pro sbér uidajii pottebnych k vytvotreni procesni mapy byly pouzity jednak strukturované
dotazniky, jednak konzultace s vedoucimi odborl na misté. Takto ziskané udaje byly utfidény
(viz dale subkapitola Architektura procesniho stromu a kategorizace procesil) a piipadné
doplnény o vstupy €i vystupy, které sice nebyly ve fazi sbéru udaji explicitné¢ uvedeny, ale
jevi se jako ,logické”“ z pohledu vymezeni piislusného procesu. Udaje jiz nebyly znovu
oveéirovany a pripadné upfesnéni a Upravy by mély byt soucasti aktivit rozvoje procesni mapy
v ramci jeji implementace [3].

Typové, specifické a prifezové procesy a specifické ¢innosti

Pii konstrukci mapy bylo pouzito pomocné clenéni procest, které neni soucasti
standardnich metodik procesniho modelovéani, ale v pfipad¢€ urada vetejné spravy se jevi jako
ucelné, a to tzv. typové, specifické a prufezové procesy.

Procesni struktura projektu

Typové procesy

Jedna se o procesy s obdobnym obsahem, které se vyskytuji na dvou nebo vice
odborech a 1ze je tedy stejné nebo obdobné vymezit, méfit a zlepSovat. Odlisnosti pii aplikaci
typovych procesti na urovni jednotlivych odbort (jako odlisné regulujici pravni ptredpisy,
specifické vstupy, vystupy apod.) byly v urcité miie zapracovany do popisu typového procesu
na Urovni mapy prislusného odboru. Pii zpracovani detailnich procesnich map v ramci
implementace procesni mapy lze odliSnosti typovych procesti na urovni odboru dale upiesnit

a rozpracovat (véetn¢ pfifazeni konkrétnich pravomoci a odpovédnosti k jednotlivym
krokim).

TP.01 Podavan ndwrhi a podnékd soudu a ozndmeni Policii ER a poskytovani soudinnosti
TP.08 Uast pii soudnich a jingich dfednich jednénich

TP,02 Yedeni statisticksch ddajd a zpracovani statisticksch wikazi a dalsich prehladd
TP.11 Zajigkéni realizace spoledenskich a kulturnich akci

TP.12 Yyd&wani spravnich rozhodnuti a rozhodnuti o opatfeni a dozor nad jejich plnénim
TP.13 Wyddwani zawaznych stanovisek a wyjddieni die spréwniho Fadu

TP, 14 Poskytovani dotace 2 rozpoctu MEsta

TP.15 Podpora organd mésta a realizace jejich akold

TP.18 Sprava organizaci mésta

TP, 19 Ffestupkové fizeni

TP.05 Poskytovani informaci a poradensksych sluZeb

TP.23 wyb&r sprawvnich a jinych poplatki

TP.16 Ziskiwani dotadnich titul | granti

TP.17 Rizeni dotadnich a jinych projekei

TP.Z0 Makupovani sluzeb

TP.24 Makupovani zboZi a jeho skladowvani

TP.25 Makupovani - vefejng zakazky

TP.26 Rizeni pohledévek

TP.34 Poskytowvani informaci médim a partnerdim

Obrazek 1: Struktura typovych procest
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Specifické procesy odboru

Jedna se o procesy se specifickym postupem, které se vyskytuji pouze na daném odboru
(standardné se na ném nepodileji zadné jiné odbory).

Priifezové procesy

Jedna se o procesy, do nichz jsou zapojeny bud’ vSechny odbory (napt. Sestaveni navrhu
rozpoctu a sledovani jeho plnéni), nebo je jejich postup pro vSechny odbory stejny
(Vyfizovani stiznosti, oznameni a podnétll). Pribéh téchto procesi (nebo alespon jeho ¢ést)
je upraven spole¢nym fidicim dokumentem / dokumenty.

Specifické ¢innosti
Pro tcely tvorby procesni mapy se jednd o takové Cinnosti odboru, které spliuji jedno
nebo vice kritérii:
e probihaji vyjimecné,
e jedna o jednoduchy uceleny soubor ¢innosti jednotlivce,
e ¢innost neni z pohledu fungovani Ufadu vyznamna.
Tyto ¢innosti nebyly nyni zahrnuty do navrhu procesni mapy. Neznamena to vSak,

ze by v ramci dalsiho rozvoje procesni mapy pfi jeji implementaci nemohly byt tyto ¢innosti
do procesni mapy postupné vhodné zakomponovany.

Architektura procesniho stromu a kategorizace procesi

S ohledem na pozadavek vytvofeni procesni mapy sestavené z procesnich map
14 odbort, nebylo disledné uplatnéno standardni formalni rozc¢lenéni architektury procesni
mapy na oblast hlavnich, fidicich a podpirnych procest. Toto rozdéleni je presto v mapé
implicitné obsazeno a to pomoci barevného oznaceni téchto tiech zdkladnich typi procest —
¢ervené hlavni, modré podptrné, svétle zluté fidici.

Hlavni procesy

Hlavni procesy jsou vSechny procesy, které jsou dominantné spojeny s realizaci
produktil (sluzeb) Ufadu, které jsou uréeny jejim zakaznikéim/ob&anim. Tyto procesy jsou
V nasem piipad€ vesmés soucasti procesnich map jednotlivych odbort.

Ridici procesy

Jedna se o ty procesy, jejichz zakladnim vystupem je rozhodnuti o dalsim smétovani
a fungovani organizace. Tato rozhodnuti se mohou tykat strategie organizace, usporadani
jejich procestl, plani a rozpodti i ciléi na viech urovnich. Ridici procesy zaroven zabezpe éuji
tvorbu a distribuci fidicich dokumentt, podle nichz jsou procesy a ukoly vykonavany [2], [3].

Tyto procesy jsou v nasem pripadé vesmes vlozeny na zakladni iroven procesni mapy
jako ,,prifezové* procesy.

Podpurné procesy

Prosttednictvim podpurnych procesi jsou v organizaci predevsim zabezpeCovany zdroje
vSech kategorii — lidské, finan¢ni, software, materialové prvky infrastruktury apod. potiebné
k fungovani procest a zajisténi chodu organizace.

V nasem piipadé se tyto procesy vyskytuji jak na Grovni odbort, které tyto procesy
aplikuji, tak na zakladni urovni procesniho stromu (u vybranych prafezovych procesi).
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Jednotlivé irovné procesniho stromu
Zakladni Groven zahrnuje:

e adresar typovych procesii,
e adresafe procesti jednotlivych odbort,

e priifezové fidici a podptirné procesy.

= i ! Procesni model
ésko Turnow -
TP Typove procesy
0zP Odbar Fivotniho prostied
05KS Odbor Skalstyi, kulkury a spartu
05Y Odbor socidlnich v
OF Qdbor finaneni
KT Kancelaf tajemnika
51 Stavebni (fad
05k Qdbor spraswy majetku
20 Fivniostensky diad
PR Odbor prestupkového Fizeni
ORM Odbor rozvoje mésta
0CR Qdbor cestovnibo ruchu
QD Qdbor dopravni
oYy Qdbor vnitFnich ved
035 Odbor spravni
RP.01 Rizeni internich dokumenti
RP.0Z Sestaven nvrhu rozpocty a sledovéni jsho plnéni
RP.03 Operativni fizeni
FP.04 Strategicks planovani rozvoje diadu
BP.05 Rizeni organizacnich zmén
+ RP.06 Proces trvalého zlepSovani
PP.01 Ob&h a archivace pisemnosti
PP.02 wyfizovani stiznosti, oznameni a podnéti
PP.04 Akbualizace webu mésta Turnova

[ ] v o o Y T B

Obrazek 2: Struktura procesniho modelu

Pii konstrukci mapy nebylo jako kritérium pro umisténi procesu v ramci procesni
architektury odboru rozliSovano, zda proces fesi vykon pifenesené pltisobnosti v oblasti statni
spravy nebo zda se tyka samospravy. Stejn¢ tak v pfipadé typovych procest byla urcujici
konzistentnost procesu, nikoli to zda ptipadné fesi jak tlohy pfenesené plisobnosti v oblasti
statni spravy, tak samospravy — je vSak mozné rozdéleni takového procesu na dva
podprocesy, pokud by to napt. bylo vhodné z pohledu sledovani vykonnosti a benchmarkingu.

V ramci jednotlivych odbor jsou uvedeny specifické procesy odboru a relevantni
typové procesy. V ptipadé Odboru Skolstvi, kultury a sportu je v map¢ prezentovana dalsi
moznost ¢lenéni mapy na oblasti procesi — v tomto piipadé sdruzujici procesy podobného
ucelu (fizeni specifickych procesti na tseku Skolstvi resp. na useku kultury). V nékterych
pripadech je mozné jako procesni oblast implicitné chapat n¢ktery z procesii. Prikladem
je ,,Poskytovani ptispévki/davek a kontrola jejich vyuziti zahrnujici poskytovani mimoiadné
okamzité pomoci v hmotné nouzi, poskytovani prispévku na péci, poskytovani davek a vyhod
zdravotné postizenym obcCanim. Tuto oblast by bylo mozné dile rozdélit na prfislusné
specifické procesy — pritom zakladni sled ¢innosti bude pro vSechny z nich obdobny.

Vyjimecéné jsou (a to na zdkladni Grovni mapy) zpracovany detailn€jsi procesni postupy
mj. jako ukazka ptistupu k procesnimu modelovani v rdmeci dal§iho rozvoje procesni mapy
pfi jeji implementaci. Ty se skladaji bud’ pfimo z jednotlivych ¢innosti, coz piedstavuje
nejnizs§i uroven procesniho popisu, ktery umoziuje jednoznacné piifazeni odpoveédnosti
k ¢innosti (v procesnim kroku se neméni vazanost lidskych zdroji), ptipadné nakladi (jako
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v piipadé procesu Rizeni internich dokumentt), nebo proces zahrnuje takové procesni kroky,
které lze jesté dale rozpadnout (jako v ptipadé Procesu trvalého zlepSovani) — divodem je zde
to, ze presné procesni usporadani lze vymezit aZz po pfijeti rozhodnuti o metodice pouzité
pro uplatnéni né&kterych krokdi (zde naptf. o metodice controllingu nebo o metodice
prezkoumani zpusobilosti procesu).

Architekturu procesni mapy lze upravovat podle pfistupu zvoleného k rozvoji

procesniho

fizeni a modelovani — tedy napi. ve vEétSi mife uplatnit obvyklou procesni

architekturu [2], [3], [4]:

1.
2.

4.

typy procesi — hlavni, podpirné, fidici;
oblasti procesii — v daném typu procest (napt. podplirnych) sdruzuji procesy
podobného tcelu (napf. fizeni lidskych zdroju, fizeni financi apod.);

procesy — jednotlivé procesy, které jsou soucéasti dané oblasti procesti (napt.
Vv oblasti fizeni lidskych zdroji procesy Nabor novych zaméstnancii, Vzdélavani
zaméstnancii, Hodnoceni zaméstnancti apod.) 1 s uvedenim vzajemnych vazeb
jednotlivych procest;

¢innosti — jednotlivé, dale ned¢litelné procesni kroky.

Zpisob vymezeni procest
Procesy / procesni oblasti jsou vymezeny (definovany) v procesni map¢ pomoci:

klicovych vystupii z procesu a vstupt do néj,

popisu zdkladnich cinnosti odehravajici se v procesu (zdlozka Obecné, pole
Popis),

ptfifazeni vlastnika procesu, pokud je nyni zndm (zdlozka Obecné, pole
Vlastnik),

ptitazeni funkCnich mist / pozic pfipadné konkrétnich pracovniki
vykonavajicich jednotlivé ¢innosti v ramci procesu véetné ¢innosti kontrolnich
arozhodovacich (zalozka Matice). Toto pfifazeni neni pouzito v piipade
typovych procest a miize byt predmétem dalsiho rozvoje procesni mapy pfti jeji
implementaci.

=4 Proces 'PP.02 vyrizovdni stiznosti, oznameni a podnétii*

jie]
Mazey
Typ

Wlastrik.

Popis

Obecné | Matice | Vazby | PRlohy (1) Wstupy (4) | Wystupy (8) | Agregace | Préva | Pozndmka | Softwarovd podpora | ISO(0) Metriky (00

PP.0Z

wyizovani stiZnosti, oznameni a podnétd L
Podpdrmy L

Zderék Hovarka (vedoud odbaru) E]

proces zahrnuje piijimani stiznosk; pfidélen k wwizeni; wwhodnoceni opréwnénosti & neopravnénosti stiZnasti, vwiizeni stiznosti, kontrola & monitaring J
wefizovani stiznosti, pfedani veskeré dokumentace souvisejici s wwifizovanim stiZnasti do centralni evidence; postoupeni skiZnosti na organy Mésta,
pipadné jinému organu vefejné sprawvy (prostfednictvim odboru spravniho); pfipadné zastaveni wwiizovani stiznosti

wEechny dileZit&iEr Gkony provadéné v pribéhu wyiizovani stiZnosti se zaznamendvaji pisemnou formou (protokolem, Giednim zaznamem apod. ),
nebo, umoZriuje-li to povaha wéd, poznamenanim do spisu

Diosla podani oznacend jako petice, kierd nesplioji nalezitost podle zak, £, 85/1990 Sb., o préwu peticnim, se wyiizuji podie Pravidel pro pfijimani,

evidovani a vyfizovani skiznost, pokud naplfiuji znaky stiZnosti, oznameni nebo podnétu, g
| Wlastnosti zobrazeni
| oK ‘ | Starno J | Pouzit ‘

Obrazek 3: Vymezeni obecnych charakteristik procesu
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S ohledem na to, Ze mapa je zpracovana na urovni zakladniho vymezeni procest, bylo
U vstupli a vystupt pouzito pouze elementarni ¢lenéni a to na:

e vstup = externi vstup z vné¢jsiho prostiedi (zelend barva),

e vystup = vystup do externiho prostiedi, vyjimecné klicovy dokument vznikly
Vv pribehu procesu a ur¢eny k archivaci (zluta barva),

e ostatni = vystup z procesu, ktery je v ném generovan a slouzi zaroven jako vstup
do jinych procest, tzn. z pohledu celkové mapy je tedy n¢kde vstupem, jinde
vystupem (Cervena barva).

Pravidla pro
Fijimani a
el dotaz,

vyriz.stiznosti

stiznost /
oznamend |
podnét k feie

oznameni o

Zdenék Hovarka
(Vedouciodbaoru)

Yyrozumeni;
odpoved” sté

Central. evid.
stiznosti,
oznam. a pod

odvolini PP.02-wyfizavani sténosth slﬁ'nosl:" Na'w:l'_n na
stiZnoshi d ! .0 oznameni | zahajeni
ozndmenia podnétl " 3 o
podnét spravnihe Fize
Maimitka proti postoupeny
zastaveni ivrh
vyFizowini st o ::;Eiel:u?
nemajici Protnkn! [ piestupk. fize
charakter peti podané

stiznosti
Obrazek 4: Priklad ¢lenéni vstupi a vystupi procesu

Dale byl vyuzivan i atribut ,,Popis™ k uptesnéni obsahu ptislusného dokumentu a/nebo
k definovani od koho vstup piichazi / komu je vystup urcen.

V ramci dal$iho rozvoje procesni mapy pfi jeji implementaci je mozné k jednotlivym
procesiim potazmo procesnim krokiim pripojovat jako piilohy dokumenty upravujici doty¢ny
postup (napft. pravni predpisy a/nebo interni smérnice Uiadu).

Zpusob provazani procesu - odkazy na predchazejici / nasledujici procesy

Pti tvorbé procesni mapy byly nékteré agendy, tak jak je definovali vedouci odbord,
rozdéleny do nékolika navazujicich procesii. Byl pouzit princip ,,eskalace procesni udalosti* —
¢innosti, které za urcitych okolnosti na sebe mohou navazovat ,,v souvislém sledu krokt*,
jsou pfitom rozdéleny do vymezenych procest. Kritériem pro rozdéleni je to, zda jeden
Z procesit miZze byt ukoncen, aniZ by na n¢j navéazal dalSi konkrétni proces, protoZze tento
navazujici proces je iniciovan jen za urcitych specifickych podminek, které nastavaji relativné
s malou &etnosti oproti vyskytu procesu predchazejiciho. Uéelem takového ¢lenéni procesi
je snaha, aby bylo mozné efektivné méfit / hodnotit vykonnost kazdého z nich. Ptikladem
mize byt agenda OSPOD, kdy jeden z jejich procest a to ,,Poskytovani socidlné-pravniho
poradenstvi a zprostfedkovani dalSi odborné pomoci v oblasti OSPOD* miiZe iniciovat proces
,Podavani navrhii a podnéti soudu a oznameni Policii CR a poskytovani souéinnosti®, ale
vétsinou se tak ned¢je. Stejné tak mize zminény proces ,,Poskytovani socidlné-pravniho
poradenstvi a zprostfedkovani dalsi odborné pomoci v oblasti OSPOD* probihat, aniz by byl
doplnén jinym procesem agendy OSPOD ,,Vykonavani soudniho dohledu nad détmi*.

Dalsi moznosti rozvoje procesniho modelovani v navaznosti na tento projekt je vyuziti
grafického zobrazeni vazeb mezi jednotlivymi procesy pies zdlozku Vazby. Tato moznost
je v mapé demonstrovana v ptipadé procesu ,,Proces trvalého zlepSovani‘.
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Fakticky (bez doplnujiciho grafického znazornéni) je samoziejmé v mape takovych
propojeni mnoho — typicky z riznych hlavnich procesti odbort, v jejich pribéhu je nutné
nakoupit urcité produkty — pak je vystupem z nich ,,pozadavek na ndkup®, ktery iniciuje
procesy nakupu zbozi / sluzeb / vypisovani vefejnych zakazek.

Mozné doplnéni systému Fizeni aiadu o dalSi procesy
Zakladni procesni analyza identifikovala nasledujici ptilezitosti doplnit do Cinnosti
Uradu explicitné definované procesy za ucelem komplexnéjsiho fizeni Utadu.

Informace o
vykonnosti
! ufadu Souhrnné
Zpravy z Pravyo
ntermich vikonnest Grad
kontrol a sudtd
RP.0%Strategické — e P.06.01-Controlling a hodnoty
plinovini rozvoje Gfadu s reporting ukazatell
s vykonnast Gfad
controlingovyc.
el Zpravy z kontrol Upazornéni na
organil vefejné vyzn. (potenc.)
Informace o spravy neshody
zavainych
nedostatcich
Spsova RP,06,02-Pfezkouman: Vyhodnoceni afektivity
dokumentacs zplsobilosti procesu systém, opatieni
dokumenty 22 RP.04-Strategické
spsowny (k . Jics S
zapliceni) uréeni < plénoviani razvoje Gfadu
pravdépodobay
ch pfigin nesho
RP,06,08-Vystaveni #P.06.03-Rozhodnuti o RP.06,07-Vystaveni
navrhu na zmény - trat \ potfeba zmany 3 P poiadavku na operatival
strategického planu procesu/droje feseni
Navrhy 2mén ¥ e
strateg, plénu
Ufady *
Navrh opatieni RP.06.04-Zpracovani

.

AP.06.05-Schvaleni
opatreni pro ziepiEni

na depienl navrhu nz opatieni pro
procesu Hepienl procesu
poadavky na B a0
e RP.03-Operativni fizeni

procesu

£P.05-Rizeni
organizaénich 2mén
v - Zadini
organizaéni
2mény
AP.06.06-Zaddni realizace
amény procesu Zadani Uprav
Fidici

dokumentace U

RP.01-Rizeni internich
dokumentd

Obrazek 5: Procesni mapa procesu Controlling a reporting

Strategické planovani Gradu
Uelem procesu je systematicky aktualizovat strategii vlastniho rozvoje a soubor
ukazateli, ktery umoziuje hodnotit jak vlastni dosazeni téchto cill, tak procest kli¢ovych
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pro fungovani ufadu [3]. Proces zahrnuje vyhodnoceni relevantnich podkladl, organizovani
strategickych mitinkti, stanoveni resp. aktualizaci strategie rozvoje ufadu a dalSich
strategickych dokumentii, komunikaci obsahu téchto dokumenti k zainteresovanym stranam,
zpracovani ramovych planid realizace strategie (napf. pomoci metodiky Balanced Scorecard)
a stanoveni resp. aktualizaci souboru piislusnych controllingovych ukazatelt [2].

Zavér

Pro dalsi rozvoj procesniho fizeni v oblasti organizaci vefejné spravy je rozhodujici
implementace procesu ,,Trvalého zlepSovani“, Jadrem tohoto procesu, jehoz ucelem je zajistit
pfijimani uc¢innych napravnych a preventivnich opatfeni a systematicky vyhleddvat
prilezitosti pro zlepSeni procesi a prevadét je do rozvojovych opatfeni a projekti,
je soustavné prezkoumavani zpusobilosti jednotlivych procesi na zakladé tdaji dodanych
podprocesem controllingu.

Zpusobilost procesit by méla byt pritom prezkoumavana z pohledu jejich schopnosti
plnit strategické cile a ukazatele na tyto cile navazané. Jejich cilové hodnoty by mél stanovit
rovne€z podproces controllingu. Proces by mél byt doplnén o vhodné metodiky identifikace
pficin systémovych neshod, jako jsou tieba 5 why, Paretova analyza nebo diagram rybi kost,
dale metodiky procesnich rizik, kritickych pfedpokladii uspéchu aj. Mély by byt vytvoreny
i Sablony pro zadani realizace schvalenych napravnych ¢i preventivnich opatfeni a opatieni
pro dalsi zlepSeni. Vzhledem k vyznamu tohoto procesu by v jeho ramci, pfipadné v ramci
procesu Operativniho fizeni nebo Rizeni organizaénich zmén, mélo byt zajiiténo sledovani
a zaznamenavani pribéhu vypotfadani napravného ¢i preventivniho opatieni od jeho
identifikace az po zdkladni vyhodnoceni efektivity realizovaného opatieni, které by mél
poskytnout podproces controllingu.

Vybrané procesy v oblasti fizeni lidskych zdroji (stavajicich i novych resp.
roz§ifenych) definuje zakladni systém fizeni lidskych zdroji zejména s ohledem na potiebu
systematického rozvoje kompetenci zaméstnanci Utadu. V ramci implementace procesni
mapy a rozvoje procesniho fizeni se naskyta moznost vyuziti modulu ATTIS.MOT, ktery
umoziuje systematickou tvorbu kompetencnich modelti a hodnoceni zaméstnancii podle
kompetenci a vykonu ve vazbé na stanovené ukazatele a metriky vykonnosti.
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ABSTRACT:

This article describes the business process modeling technology based on resource ownership
and its exchange — the REA ontology (Resources, Events, Agents) and a transformation of
some of its concepts into the relation database. The REA ontology uses simple concepts for
business processes modeling. These concepts have a sufficient level of detail to potentially
allow an automated translation. The first part the article deals with the general structure of the
REA technology and the introduction of some selected concepts and semantic abstractions.
The second part describes the transformation of semantic abstractions and concepts into the
relation database which is demonstrated on the model example.

KEYWORDS:

REA ontology, modeling, transformation, relation mapping, policy level, typification,
grouping

Introduction

With the growing complexity of enterprise systems grows the model requirements not
only for analysis but also for a continuous improvement. There are several techniques for
describing business processes, offering different perspectives for business process modeling.
Most of these approaches were designed primarily for other purposes than using in the
economic sphere and therefore they have improperly set details and abstraction levels. Very
narrow focus disproportionately increases the complexity of the model and vice versa very
broad focus fails to capture required details. For these reasons, the modeling based on the
ownership and exchange of resources (REA ontology) is promoting in the economic sphere,
and is able to create detailed models with a sufficient level of an abstraction [[6]] due to its
specific characteristics. The first part of this article describes the REA ontology, its
architecture and two basic semantic abstractions of the policy level — typification and
grouping. The second part of the article deals with the transformation of the sample example
into a relation database.

REA Enterprise Ontology

The REA is concept for designing and model creation of enterprise infrastructures.
Companies need to increase adaptability, efficiency and effectiveness to remain competitive,
and therefore they need to model and analyze their business processes. Most of analysis is
done through specialized software created according to specific requirements of the company.

The term ontology is relevant to formal and declarative knowledge representation
concepts of chosen domain. It is a formal explicit specialization of a shared conceptualization

[[411

REA ontology architecture
Depending on the level of abstraction, REA ontology can be divided into four levels [1]:
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e Value System level
e Value Chain level
e REA model level

e Task level

The highest level of an abstraction, a Value System level, illustrates the view of
resources that are exchanged between the enterprise and various external business partners
(supplier, customer, lender, investor...). A high level of an abstraction is used to chart an
enterprise mission and strategy.

Value Chain level shows the business processes link, focusing on the flow of resources
monitoring. Outputs of one business process are connected to the input of the other. Each
process must have both input and output linked — process cannot have any loose end. Value
Chain is primarily used to diagnose the company's competitiveness, because it provides an
overview of the concatenation of individual processes.

REA model level describes individual business processes. It is based on concepts of
economic exchanges and conversions increasing the value of the company. The REA business
process model represents an individual change in the value of resources or their conversion.

Task level describes steps leading to events. It defines the lowest level of an abstraction
and contains code concepts. Task level is implementation-dependent.

REA model level

This level models individual business processes. REA ontology abstracts from the
possible types of business processes and distinguishes only between the exchange and
conversion process. All traditionally used modeling methods (e.g. IDEFO, Use case, data
models ...) use general concepts, such as activities and data entities. REA ontology uses
specific concepts such as economic agent, economic events and others, which has a
significant importance to increase the amount of information in the model while maintaining
its simplicity. The amount and detail of this information is sufficient to allow an automated
translation of the model into the fully functional software.

REA ontology’s base consists of 5 concrete concepts: Economic resources, economic
agents, economic events, contracts and commitments [[3]]. These concepts and their
relationships are shown in Figure 1.

e Economic resources — basic economical company resource that company wants
to plan, monitor and control. Examples of economic resources are products,
services, money, raw materials, tools, etc.

e Economic agents — an individual or organization capable of having control over
economic resources and able to receive or transmit further control of other
agents. An example might be a customer, supplier, company, etc.

e Economic events — represents either increment or decrement in the value of
economic resource. This transformation could be realized immediately or in a
certain time period. Examples could be work unit, using of services, renting, etc.

e Contracts — a set of commitments and terms in which certain conditions can
generate additional commitments, such as definition of the event when the
commitment is not fulfilled.
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e Commitments — promise or obligation to perform economic event in future. For
example goods ordering.

party
Contract

clause
. ‘ rovide
reservation P
Commitment
receive
reciprocity
fulfillment
Economic Economic provide Economic
Resource ——stockflow— Event Agent
receive g
linkage duality responsibility

Figure 1 Basic concept of REA ontology [[3]]

REA model consists of two levels (see Figure 2):
e operational level

e policy level

Operational level forms the core of the model and describes the specific facts that can
be observed. This level consists of three concepts: economic resources, economic agents, and
economic events. Economic resource is the basic economic material, the company wants to
plan, monitor and control. Economic Event means any change in the value of resources. The
economic agent is an individual, group or organization with the ability to receive and transmit
the responsibility for economic resources.

The policy level is the extension of the operating level and describes what could,
should or should not happen. It means that policy level contains both concepts for planning
and for restriction (standards and rules). It includes concepts such as Commitment, Contract,
Planning, and others. Typification and grouping semantic abstractions are used at the policy
level. Semantic abstraction of typification can be simply expounded as a categorization of
modeled entities. For example for modeling this means that an entity of resource type is
located at the policy level of the REA model and entities themselves are resources at the
operational level (see Figure 2). This design is based on the power types, for more details see
[8]. There is a typification link between resource type at the policy level and resource at the
operational level. The resource type contains all common properties of individual resources
(category items), while individual resources declare their specific properties. However,
properties of the resource type are shared. This design allows to the entity type also contains
various restrictions (standards, regulations) that are applied to all entities of the entity type.

Semantic abstraction grouping is a special type of aggregation, focusing on specific
properties of the set of entities. For example one of specific characteristics of the set of
entities can be ownership — the set is owned by some object. The container created by
grouping semantic abstraction should in this case contain all entities owned by the object.
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L«receive»*‘
«receive» provide
— Agent provide
Agent
Figure 2 General structure of business process
REA Concepts

Typification semantic abstraction

Typification (categorization) is a semantic abstraction, which belongs to the policy level
of REA model forming the link "is a-kind-of". It is a homogeneous collection where elements
have the same characteristics defined by the type. Typification is an abstraction of group of
objects into a certain category. It is a semantic abstraction used to capture descriptions of the
concept applied to a set of objects [2]. As well as generalization, typification uses general data
entity principle, which contains the common properties of specialized entities. The main
difference is that the specialized entity inherits not only a structure of attributes but also more
general entities’ data.

An example of typification can be relationship Employee — Employee category. The

instance of employee can be any person (such as Susan, John, Peter

...) and the instance

Employee category determines the focus on activity that selected category performs (e.g.,
manager, dealer, accountant, security guard, and others).

. reservation
Economic .
Resource Type | 0.1 | 0. Commitment
\

0.1 u‘_ 0.

specification allocasi on

0. ———_ - o
Economic reservation
Resource 0.

Figure 3 Typification example [[3]]

Figure 3 shows an example of typification and its usage in the design pattern
Commitment. If commitment is created, resources that will be needed in the performance
must be reserved. At the time of reservation of resources no specific instance (e.g. defined by
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serial number) is used, but only the type of the resource. For example, to produce the table,
we will reserve a board type AT6 and four legs type BS32 instead of specific board with
serial number AT38756Y67, which may not exist at the time of order.

At first sight it may appear at that in object-oriented approach the usage of
generalization for implementation of typification is the most advantageous, because it extracts
a common structure from the parent class. The problem is that generalization doesn’t allow
shared access to common data. The result of using the generalization would be considerable
redundancy, decreased the possibility of data modification, and it would overall lead to
nonsystematic solution of architecture. For the above reasons, the solution can be creating an
entity type as a class, which contains specialized entities in the form of inner classes. Inner
classes allow access to data and behavior of all their parent classes. The inner class can’t exist
without the outer class. That ensures a certain form of validation of the model where an entity
can be subtype of only one type.

However, the representation of the structure of inner classes is not supported by the ER
model. Therefore, the entity type is represented by a separate table and for each specialized
entity is created its own table in the database, which refers to the type as foreign key. This
solution doesn’t allow checking of following rules of the REA ontology concept and so it
allows creating inconsistent constraints. These principles must be treated in the application
code.

Grouping semantic abstraction

The group is a structural element of the REA model designed for the creating of
heterogeneous collections or sets of REA entities. In the model it creates the link “is a-
member-of-. Grouping is considered as a special form of an aggregation [[2]]. Groups may
contain not only REA entities, but also other groups, with which they form intransitive
dependence. The entity, that belongs to one group, which is a member of another group, may
not necessarily be part of that parent group.

The group creates many-to-many links, the entity can belong to none or more groups and each
group can contain none or multiple entities.

apply 0.+ apply
Policy

0.*
o apply | g« o

0.* 0.*
0.
Resource Group —| Event Group “ Agent Group “
grouping grouping grouping
0.7 0.* 0.7 0..* 0.7 0.*

grouping grouping grouping
0.7 0.* 0.4
R Economic Economic
esource Event Agent

Figure 4 The grouping schema [[3]]

Figure 4 shows the possibility of using this semantic abstraction for different REA
ontology concepts (e.g., Resources, Events, Agents ...). An example of groups of resources
can be the tax classification of products into groups (such as the reduced tax applied to food
and services), an example of events grouping can be set of actions defined under the contract,
and an example of agents grouping can be a division of customers to retail and wholesale
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customers. A practical example of the grouping may be the work of a team of people on a
given project. The team is a group of people of various specializations operating in different
areas, which are connected only by the participation on the project.

The implementation in the object-oriented approach is realized by creating an object
Group (e.g. CustomerGroup), containing a collection of members belonging to the group
defined by a specific interface defining basic methods of each object of the group. This
interface must be implemented by all entities of the REA model and Group object itself.

The transformation of grouping into the ER model creates a table Group, which
includes ordinary many-to-many link with the REA entity. That is transformed into two one-
to-many links with a connecting table between the table representing entity and the table
Group.

Transformation of REA concepts into a relational database

To demonstrate the transformation of the above semantic abstractions a simple example
of the REA model was created, see Figure 5. This model describes the selling process of the
product to the customer. Basic resources are therefore Product that a customer wants to buy
and Cash, which is a resource economically more valuable for the company. Events showing
the exchange of resources are connected by a link called duality to each other [[7]].
Economic agents are represented by entities Customer who purchases goods and Seller, who
represents the company in arranging the sale. Basic economic events of the model are shown
by an incremental event entity Cash Receipt and a decrement event entity Sale.

comitted receive»*‘
*
«contract» 1.

1]

1 *

«agent» 1. «agent» 1 «group»
Customer «party» Customer Order | “Party” Seller | Product type group
1 1 ! «CIause»J 1 1 L«clause» ‘ 1 1 0.

«comitted «comitted
provide» «comitted receive» provide» «group»
l1.v 1] 10 Lo | ] L ’ 0..x
n I
«increment 1% 1% «decrement 1% 0..* «type»
commitment» commitment» Product type
Cash receipt line o Sale line «outflow yP
«exchange i
1..* ; : 1..* reservation» 1
reciprocity»
«provide» «Ianoyv . e
«fulfillment» reserv‘atlon» «fulfillment» «provide» «typification»
receive
* L I 0. 0..*
0..* L «exchange duality»
«increment event» | 10..* /v\ 1...*| «decrement event» “«.:JUtﬂOW «resource»
Cash receipt L4 Sale Product
1j
1. inflow.
receive»—
0. . ‘*
«resource type» 0...*
Cash type " . «resource»
«typification» . Cash

Figure 5 REA value model for the selling process (modified [3])

The model was extended by ordering goods, what is ensured by using Contract and
Commitment entities from the Policy level. Due to using of these concepts it was necessary to
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use typification. The semantic abstraction grouping was used for creation category of goods,
from which the customer chooses.

Figure 6 shows the resulting database schema of the demonstration model that can be
generated semi-automatically (see [[5], 9]). To simplify the database schema, data attributes
are not contained.

] Cash_type_has_Cash_receipt_line v "] Cash_receipt_line_has_Sale_line ¥
Cash_type_id INT Cash_receipt_line_id INT
Cash_receipt_line_id INT Sale_line_id INT
| Sale_line v
] Customer_order v dSale_line INT
1 dCustomer_order INT = ———"—"—"— — < Customer_order_id INT
| % Customer_id INT |—————| Saller id INT
—J Cash_receipt_line v | Seller_id INT ] cee
3 R J d — i < Customer_id INT
idCash_receipt_line INT v :| s‘e““ - |
& Customer_order id INT  fsj_ e |
] *1 waseller INT ||
< Customer_id INT i |
_JCash type ¥ | T _7| ~] Gustomer ¥ + 5 |
i — —_— —_—
|/ dCash_type INT | *% dcusomerint |+ T
+ ; p— | _| Sale_has_Sale_line v
| ¥ Sale_id INT
| ' ] Cash_receipt_has_Cash_receipt_line ¥ I [ | -
| - —as A - | ||+ sale_line_id INT
| | * cash_receipt_id INT I | |
| | # Cash_mceipt_line_id INT | l___ T
|
L [ l_ '
M i— | |
_] cash v | I I
idCash INT | | Sale_has_Cash_receipt ¥ I I
 Cash_type_id INT I ‘ Sale_idSale INT ‘ | I
o | I
Cash_meceipt_id INT
| L1 ]
| M M +
—] Cash_has_Cash_receipt v | - _] sale v
Cash_idCash INT 1 i L idSals INT
Cash_receipt_id INT A # Product id INT
= = :l Cash_receipt v — — <] % Customer_id INT
idCash_receipt INT il » Seller id INT
¥ Customer_id INT "] Product L
| Product_type_group ¥ Seller_idSeller INT dProduct INT "

| # idProduct_type_group INT | % Product_type_id INT _| Produet_type_has_Sale_line ¥

v Preduct_type_id INT
?ﬂ # Sale_line_id INT
| Product_type_has_Product_type group ¥ | Product_type v

Product_type_id INT idProduct_type INT
Product_type_group_id INT

Figure 6 Simplified ER model

In the created model it is evident that the generated table for the semantic abstraction
grouping contains a basic division of individual product types into groups, allowing easier
products cataloging. The customer comes into contact mainly with information from the table
Product_type_group, which includes individual groups and the table Product_Type, where are
types of products, from which the customer chooses. The record in the Type table may not
match any record in the Product table. The general structure of grouping concept must
comply with M:N relationship, represented by the coupling table between the type and the

group.

Conclusions

This article describes the basic structure and possibilities of the REA ontology and
focused mainly on the REA model level, which corresponds to business process. This level
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allows using specific concepts to perform detailed and automated translation of the model.
The article also deals with the description of the structure and transformation of selected
semantic abstractions of the REA policy level into a relation database and demonstrates
described procedure on a simple example.

This article also points to practical application possibilities of the REA ontology. It can

be not only used for an enterprise modeling in information systems development, but also
benefits to the overall understanding of functioning of the enterprise.
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ABSTRAKT:

Prispévek popisuje vyuZiti Business Intelligence jako nastroje zpracovani nestrukturovanych
textll s cilem zjisténi Grovné sentimentu jejich autorti. V pfispévku je popsan model systému
pro urceni Urovné sentimentu vcéetné jeho ucici se a hodnotici funkce. Vysledky realizace
daného modelu hodnoceni sentimentu jsou demonstrovany na oblast bankovnictvi a financi.

ABSTRACT:

This paper describes the use of Business Intelligence as a tool of processing unstructured text
in order to determine the level of sentiment of their authors. The paper described a model
system for determining the level of sentiment, including its learning and assessment functions.
Results of the evaluation of the model are demonstrated sentiment on the banking and
finance.

KLICOVA SLOVA:
Business Intelligence, sentiment, nestrukturovany text, hodnoticich funkci, znalostni baze
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Business Intelligence, Sentiment, unstructured Text, Evaluation function, Knowledge Base

Uvod

V dnesni rozvinuté informacni spoleCnosti se stale vétSi mnozstvi zakaznikli obraci
pii rozhodovani o tom, jaky vyrobek nebo sluzbu si za své penize potidi, na Internet jako
kli¢ovy zdroj informaci pro své rozhodovani. Tato skute¢nost ma vliv na rust poctu 0sob,
které se nerozhoduji na zakladé propracovanych prezentaci firem, srovnavacich testt vyrobka
nebo poskytovanych sluzeb. Zakaznici, kteti pro své rozhodovani jako hlavni zdroj informaci
pouzivaji Internet, stale vice hledaji informace o nabizenych produktech ve specializovanych

diskuzich, odbornych forech nebo se radi se svymi zndmymi v rdmci socialnich siti
(Klockner, 2010).

Diskuzi, které se prisluSnymi tématy zabyvaji, je cela fada. Urcit, jaka je uroven
sentimentu (citu, subjektivni citovosti, tj. naklonnosti nebo odporu) v ramci jednotlivych
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diskuzi, neni snadny ukol. Informace o sentimentu zakaznikd pfitom zajima vétSinu prodejcd,
kteti nabizeji své produkty, ale je rovnéz uzite¢na i pro potencionalni kupujici.

Model systému zpracovani nestrukturovanych texti

Vytvoreny softwarovy nastroj Business Intelligence pro identifikaci a hodnoceni
sentimentu ma v souCasnosti podobu knihovny v jazyce Java, ktera obsahuje dva zakladni
typy funkci:

e funkce pro vytvareni a kalibraci znalostni baze,
e funkce pro hodnoceni sentimentu.

Obe¢ dve¢ ¢asti jsou na sob¢ nezavislé. Mohou bézet (zpravidla také bézi) na rtiznych strojich
a v rizném case.

Ukolem funkci pro vytvafeni a Kalibraci znalostni baze je nauéit systém rozpoznavat
ptislusSny typ sentimentu v dané doménové oblasti (respektive tématu diskuse), ktery je
ohodnocen bud’ anotatory (u soubori okolo 20.000 textl), nebo u vétSich soubori pomoci
statistickych nastrojii pracujicich na zakladé Cetnosti vyrazii a urceni klicovych slov pomoci
rozhodovacich stromii (Dafena, Zizka, 2011).

Funkce pro hodnoceni sentimentu pak vyuziva ptislusnou ¢ast znalostni baze a pocita
sentiment neznamych textii. Tato funkcionalita mize byt pfimo zaclenéna do informacnich
systémul firem nebo muize byt voldna jako webova sluzba (Kopecek, Oslejsek, 2008). Hlavni
¢asti systému a datoveé toky jsou znazornény na nasledujicim obrazku.

Ohodnoceny Vytvofeni a
— referencni text .| kalibrace znalostni
Referencni texty 'L baze

Parametry
pro hodnoceni

Vytvoteni znalostni baze

Hodnoceni text

Parametry
pro hodnoceni

A 4

( r 4
Hodnoceny text Hodnoceni novych
text

v

Hodnocené texty

Sentiment textu

Obrazek 6: Zakladni ¢asti systému pro uréovani sentimentu v textech
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Znalostni baze

Hodnoceni sentimentu v novych nestrukturovanych textech probihd na zakladé
porovnani daného textu se znalostni bazi, coz je sada statistickych 0daji vztazenych
K jednotlivym slovnim kombinacim, které jsou zpracovany ve formé slovniki samostatnych
slov nebo frazi. Kvalita znalostni databdze zavisi na dostatecném mnozstvi spravné
ohodnocenych referen¢nich texti. U kazdého textu musi byt uveden i jeho hodnoceni
sentimentu, které slouzi jako vstupni hodnota pro kalibraci systému. Tyto texty jsou nasledné
analyzovany pomoci statistickych funkci a pro jednotlivé slovni kombinace se odvozuji
zejména stiedni hodnoty a rozptyly sentimentu, které tato slova v textu indikuji.

Vedle funkci, které pfimo analyzuji referencni texty a vytvareji znalostni bazi, jsou
V této Casti systému k dispozici i dalsi funkce. Jedna se zejména o statistické nastroje, které
sleduji, jak se postupn¢ ustaluji hodnoty sentimentu jednotlivych slovnich kombinaci, aby
bylo mozné poznat, Ze je znalostni baze dostate¢né naucena. Dalsi funkcionalitou je
uzivatelské rozhrani pro anotatory, ktefi manualné ohodnocuji referen¢ni texty v ptipadé
priméfené velkého poctu referencnich nestrukturovanych textl, kdy se snazime dosdhnout
co nejpfesnéjSi hodnoty urovné sentimentu. K dispozici jsou dale funkce pro kalibraci
hodnoticiho systému, kde je tfeba nastavit mezni hodnoty jednotlivych stupnii sentimentu,
které ma systém rozpoznavat (Hanclova, 2008).

Znalostni baze (ohodnocené slovniky samostatnych slov a frazi) se vytvaii pro kazdou
doménovou oblast samostatné. Totéz plati pro nastavovani meznich hodnot hodnotici funkce.
Tento zpisob tvorby znalostni baze je sice pracny a nakladny, uceni systému trva dny
az tydny, ale vysledna specializovana baze na dané téma vraci podstatné lepsi vysledky, nez
baze obecna. Tato skutecnost byla ovéfena experimentalnim zplisobem, kdy na zakladé
25.000 prispévkll byla vytvofena specializovana baze pro bankovnictvi a bdze obecna.
Nésledné bylo pomoci obou bazi hodnoceno 1.000 novych ptispévkl z finan¢nich diskuzi
a bankovni baze vykazovala ptiblizné o 10% lepsSi uspéSnost nez baze obecna. Abychom
dosahli podobnych vysledkd u obecné baze, jejiz texty nebyly hodnoceny ru¢né anotatory,
muselo by se automaticky zpracovat okolo 200.000 textd, tato hodnota je ale také zavisla
na daném tématu diskuse (Dafena, Zizka, 2011).

Hodnotici funkce

Hodnoceni neznamych texti probiha tak, ze systém postupné nacita jednotlivé textové
pasaze, ve kterych rozpoznava slovni kombinace, které byly predtim ulozeny do znalostni
baze. Nasledn¢ je pak pocitan sentiment nového analyzovaného textu.

Vypocet sentimentu Ize rizné parametrizovat. Pomoci parametrd hodnotici funkce lze
nastavit stupnici, na které se ma sentiment pohybovat. V soucasné dob¢ pouzivaji autofi
pétistupnovou stupnici o diskrétnich hodnotach 1 az 5, kde hodnota sentimentu 1 predstavuje
maximalné pozitivni sentiment a hodnota 5 prfedstavuje maximalné¢ negativni sentiment.
Piipadné¢ je pouzivdna dvoustupiiovd stupnice, kterd rozliSuje pouze mezi pozitivnim
a negativnim sentimentem.

Na nasledujicim obrazku je vidét vysledek hodnoceni sentimentu z bfezna 2011.
Jednalo se o diskuzi o dichodovém pripojisténi, ze které bylo vybrdno 500 na sebe
navazujicich ptispévku. Jednotlivé texty byly hodnoceny diskrétnimi hodnotami v intervalu
1 az 5 a vysledna hodnotici funkce byla nastavena tak, aby rozliSovala pouze mezi pozitivnhim
a negativnim sentimentem. Ob¢ dvé skupiny ptispévkll jsou na obrazku patrné. Dale je mezi
obéma shluky vidét n€kolik prispévki, u kterych hodnotici funkce nebyla schopna fici, zda je
jejich sentiment pozitivni, nebo negativni. Déle je v grafu znidzornéna pfimka linearniho
trendu, ktera ukazuje, ze se nalada v diskuzi s postupem ¢asu zhorsovala.
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Zavér

Vyse popsany nastroj Business Intelligence hodnoti sentiment na zakladé statistickych
funkci, pricemz vysledek siln¢ zavisi na skutecnosti, jak kvalitng je systém naucen, tj. jakym
zpusobem byla vytvorena znalostni baze. Skutecnost, Ze je znalostni baze vytvaiena vzdy
znovu samostatné pro kazdou doménovou oblast (zpravidla téma diskuse) i pro typ hledaného
sentimentu sice zvysSuje naroky na tvorbu systému, ale zvySuje uspéSnost hodnoceni
sentimentu zpracovanych nestrukturovanych textt.

Autory navrzeny systém hodnoceni sentimentu nestrukturovanych textil je v soucasnosti
V testovacim provozu a jeho uspéSnost rozpoznavani sentimentu nestrukturovanych texta
se v zavislosti na kvalité a velikosti pouzité znalostni baze a na slozitosti hodnocenych texti
pohybuje od 65% a do 95%.

Jako dalsi vyvojovy krok vyuziti daného nastroje hodnoceni sentimentu je planovano
vytvoreni zakladnich robustnich znalostnich bazi, které budou tvorit zadklad pro vytvoreni
specializovanych znalostnich bazi, a které budou dale vyuzitelné pro marketingové ucely
pfi hodnoceni sentimentu ve specializovanych diskuzich. Rovnéz se uvazuje o vytvoreni
znalostnich bazi pro dalsi evropské jazyky. Vzhledem k tomu, Ze systém hodnoceni
nestrukturovanych textd je prevazné zalozen na statistickych metodach a vyuziva pouze
minimum znalosti z oblasti analyzy pfirozené¢ho jazyka, se ptredpoklada, ze prechod na dalsi
jazyky by nemé¢l byt problematicky.
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ABSTRAKT:

V pfispévku je definovan pojem Competitive Intelligence (CI), jeho spole¢né a rozdilné
vlastnosti od jiZ zavedeného pojmu Business Inteligence a charakterizovano jeho postaveni
V systému fizeni organizaci. Vychodiskem pro navrh modelu aplikace CI pro malé a stiedni
podniky (MSP) je tzv. zpravodajsky cyklus a jednotlivé oblasti strategického ftizeni
organizace. Navrzeny model respektuje omezené lidské i finan¢ni zdroje MSP a navrhuje
feSeni zalozené na navrhu databdze hrozeb a pfilezitosti, nastaveni ptisluSnych procesi a
vyuZiti open-sourcovych technologii pro Text Mining a vizualizaci a to vcetné odhadl
kapacitni naro¢nosti feseni.

ABSTRACT:

I the paper is defined what Competitive Intelligence (CI) means, its common and different
properties from already established concept of Business Intelligence and also is characterized
its position in the organization's management system. Designed model for application of ClI in
a Small and Middle Enterprises (SMEs) is based on so-called intelligence cycle with respect
to particular areas of strategic management and limited financial and human resources of
SMEs. Solution is based on database of threats and opportunities, setting the appropriate
procedures and the use of open-source technology for Text Mining and Visualization,
including estimation of demands of resources

KLiCOVA SLOVA:
Competitive Intelligence, malé a stiedni podniky, strategické fizeni

KEYWORDS:
Competitive Intelligence, Small and Middle Enterprises, Strategic Management

Uvodem

Top management firem se bchem poslednich dvou dekad potyka se zmeénou
paradigmatu v ptistupu ke strategickému fizeni. Hlavnim diivodem téchto zmén je zvySena
dynamika a turbulence trzniho prostfedi, ktera je disledkem globalizace a technologického
pokroku.

Tato dynamika vytvaii stavy, kdy je velmi obtizné predikovat budouci vyvoj na
jednotlivych trzich, coz zplisobuje manazerim komplikace pii vytvafeni vhodnych
konkurenénich strategii. K tomu, abychom dokézali zmény v konkuren¢nim prostiedi
organizace identifikovat, ndm slouzi CI.

CI bylo az dosud doménou zejména stiedné velkych a velkych firem, které plsobi
Vv globalnim méfitku. Zdroje, které tyto korporace maji k dispozici, dovoluji investovat
prostfedky do informacnich technologii a znalostnich pracovnikt, ktefi maji agendu CI na
starosti. Nevyhodou téchto velkych korporaci je jejich organizacni strnulost, tedy pomalé
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schopnost zmeénit se a prizpusobit se okoli. Touto schopnosti naopak vynikaji malé a stfedni
podniky (dale jen SME — Small, Middle Enterprise), které zase postradaji dostatek zdroj pro
vyhodnocovani budoucich trendi, pficemz jsou silné ovliviiovany prostfedim, ve kterém se
nachazeji resp. podnikaji [17]. Mezi divody, pro¢ neni vyuzito plného potencialu CI u malych
a stitednich podniki patii zejména tyto:

¢ SME maji nedostate¢nou znalost o tom, co jim maze CI pfinést a jak by mélo fungovat

¢ SME maji obavu, Ze se jednd o finan¢né narocnou c¢innost, kterd si vyzada vysoké
personalni nasazeni a investice do drahych IT nastroja

Definice CI je pomérné€ Sirokd, proto je mozné konstatovat, Ze v urcité formé se CI
praktikuje v kazdé organizaci (kazda organizace n&jakym zpiisobem pracuje s informacemi o
svém okoli), jinak by nemohla piezit. AvSak opravdové CI dava sbéru a vyuziti informaci
systémovy ramec a zajistuje, aby se tyto informace dostaly do spravnych rukou, resp. hlav,
které tyto informace zohledni v strategickych planech a akcich.

Competitive Intelligence — vymezeni pojmu

Z pohledu S$irsi definice je Competitive Intelligence soubor téchto Cinnosti: definice,
sbér, analyza a distribuce informaci a znalosti o zakaznicich, konkurenci a dalSich aspektech
externiho prostiedi, ve kterém se organizace nachazi. Tyto ¢innosti jsou provadény za ucelem
dosazeni konkurenceschopného postaveni, snizeni rizika hrozeb z okoli a zmapovani
moznych ptilezitosti.

V soucasné dob¢ neexistuje jedind uznavana definice Competitive Intelligence.
Nicméné vétSina definic obsahuje v urcité forme tyto body:

¢ CI je eticka a legalni ¢innost (na rozdil od primyslové Spionaze)
e Zameéteni CI je prevazné na externi prostiedi, ve kterém se organizace nachazi

¢ CI je postaveno na procesu fizeni (definice), sbéru, analyzy, distribuce informaci a
znalosti, které podporuji rozhodovani na taktické a strategické urovni.

Pro presné;jsi ilustraci uvadime nekolik vSeobecné uznavanych definic CI:

Definice  dle  Strategic and  Competitive Intelligent  Professional
(http://www.scip.com): “CI je systematicky a eticky program na ziskavani, analyzovani a
nakladani s externimi informacemi, ktery miZe mit efekt na firemni plany, rozhodovani, ¢i
operace.

Definice dle Amerického centra pro kvalitu a produktivitu (www.apqc.org/): ,,CI je
systematicky proces ziskavani a analyzovani vefejné dostupnych informaci o konkurentech
k zjisténi firemniho uceni, zlepSeni, odliSeni a konkuren¢niho zaméteni na podniky, trhy a
zakazniky.*

Gilad [5] definuje CI jako: ,,Sbér a analyzu informaci od lidskych a psanych zdroj,
které se tykaji trendli na trhu a v odvétvi, které umoznuji pokrocilou identifikaci rizik a
prilezitosti v konkuren¢nim prostiedi.*

Prescott [13] definuje CI jako: ,,CI je formalizovany, avSak vyvijejici se proces,
pomoci ktercho management zjiStuje vyvoj v odvétvi a schopnosti a chovani soucasnych i
potencidlnich konkurenti. U¢elem CI je zachovani a rozvoj konkuren¢ni vyhody.*

Sharp [14] definuje CI jako: ,,Znalost soucasného a budouciho vyvoje celého
podnikatelského prostiedi, jejiz vysledkem je akce, provedend v radmci organizace.*
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Podivame-li se na definici Cl z pohledu jeji funkce v ramci organizace, je CI odpovédna
za v¢asnou identifikaci rizik a ptilezitosti na trhu predtim, nez se stanou ziejmé. Experti tento
proces nazyvaji ,,early signal analysis* [5].

Od Business Intelligence ke Competitive Intelligenci

Klademe-li si otazku, jaky je vlastné rozdil mezi CI a BI, spravna odpovéd’ zni, Ze v
principu markantni rozdil neni. Vychodiskem pro toto tvrzeni je dilezité pochopit vyznam
slova ,.Intelligence®, kterou je tfeba chéapat jako schopnost uziti znalostnich aktiv v akeci.
V nasem piipad¢ jsou to akce souvisejici se strategickym fizenim organizace. Jsou to
nezbytné mechanizmy podpory trvalého uceni se na zakladé akce a reakce podniku na situaci
jak uvnitf, tak i vné podniku. Je jen jedna podnikova Intelligence slozena z interni Intelligence
a externi Intelligence, které dohromady vytvari Strategic Intelligenci.

Traduje se, Ze existuje zdsadni rozdil mezi Bl a CI, a to, ze BI pracuje jen s internimi
strukturovanymi daty a CI jen s externimi nestrukturovanymi daty. V posledni dob¢ jsou ale
¢im dal castéji v podnicich vyuzivany i systémy pro spravu podnikového obsahu Enterprise
Content Managament (ECM), které nabizi i nastroje pro zpracovani nestrukturovanych dat.
Podobné i MS SharePoint nabizi fadu funkci vyuzitelnych jak pro BI, tak i pro CI. Stejné tak
I v ramci CI jsou vytézovany ruzné strukturované databaze.

Pro hledani odpovédi na otazky co se dé€je, proc se to déje, kde se to déje a co bychom
méli dé¢lat, aby se vznikla situace zménila v na§ prospéch je nutna synergie internich a
externich informaci a to jak strukturovanych, tak i nestrukturovanych. Vyhodou internich dat
je to, Ze podnik ma piehled o svych internich informaénich zdrojich, takze pfipadny uzivatel
téchto dat dohleda ,,co vSe je k dispozici a kde to najit*. Nevyhodou internich dat je zase to,
ze se soustfedi pouze na to, co se d&e uvniti podniku, poptipadé, jde-li o externi subjekty,
pouze na to, co se podniku bezprostiedné dotykd. Vyhodou externich dat je to, Ze poskytuji
dalsi stupent informacni podpory pro manazerské rozhodovani — manazefi se jiZz nerozhoduji
,»S klapkami na o¢ich®, ale mohou vnimat podnik komplexnéji, v konkurenénim prostredi, a
mit pro své rozhodovani aktudlni a piesné informace o konkurenci. Nevyhodou externich dat
je pak objem téchto dat. Zorientovat se v ,,zaplavé“ dat, ktera jsou k dispozici, byva v dnesni
dobé ukol jen obtizné fesitelny ,lidskou silou” a je tfeba nasadit specializované nastroje,
zejména v piipadé nestrukturovanych dat.

Pfiklad — z internich dat se dozvime, Ze jsme dokazali v ramci snahy o ziskani novych zakazniku
snizit cenu nasSeho produktu o 5%, ovdem Cisté na zakladé této informace nedokazeme posoudit,
Jakou reélnou konkurenéni vyhodu nam to prinasi, kdyz mezi tim konkurence sniZila naklady o 7%.

CI tedy predstavuje jen dalsi vyvojovy krok, ktery do managementu piinaseji
sofistikovangj$i metody prace v souvislosti s rozvojem vyspélych technologii pro kontextové
vyhledavani v externich informacnich zdrojich pomoci internetu.

Strategické fizeni a jeho informac¢ni podpora

Strategické fizeni organizace neni né&jaké jednorazové rozhodnuti vyvolané néjakou
udalosti, ale musi to byt systematicky proces sbéru a vyhodnocovani informaci a ziskavani
znalosti. Je to neustaly proces uceni se na zaklad¢ vyhodnocovani akce a reakce. Systémové
schéma procesu strategického fizeni organizace je na obr. 1.

Velka fada organizaci ma jiz dobré zkuSenosti s vyuzivanim ,klasickych® systéma BI
pro fizeni realizace strategie, napf. pomoci metody Balanced Scorecard. Ve schématu na obr.
2. jsou dilezité dvé zpétnovazebni smycky, které jsou nezbytné pro to, aby byl systém
strategického fizeni Gispésny, a pomoci nichz se vytvari potfebné znalosti. Zpétnovazebni
smycka A nam pomaha sledovat to, zda jdeme spravné k cili tj. podle Druckera ,, délame véci

91




spravne“ (to je doména BI) a smyCka B nam fika, zda jsem si urcili spravny cil ,,délame
spravné veci “(to je doména CI).

A
N
Metody Strategicka analyza Externi
strategickeho a syntéza N /| informaéni
planovani \ ,/ zdroje
\
3 \ 4 v
strategie X
AT
/l \\
» ’ 4 \ v
Metody fizeni Rizeni realizace Interni
realizace strategie informacni
strategie zdroje
. v
znalosti A
Metody fizeni Rizeni znalosti Baze
znalosti znalosti

Obr. 1. Systéemové schéma strategického Fizeni organizace.(zdroj [9])

Pro strategickou analyzu a syntézu bylo vytvoieno a provéfeno mnoho rtiznych metod a
nastroju. Patii k nim zejména

¢ Bostonskd matice rtistu a podilu na trhu

¢ GE matice atraktivity oboru a sily podniku (oboru)
e Porterova analyza 5 konkurencnich sil

¢ SWOT analyza

e Makroekonomicka analyza (STEEP — Social, Technological, Economic,
Ecological, Politoval/Legal)

e Metoda scénaiu

Vsechny tyto metody vyzaduji ke svému naplnéni informace z celé fady raznych
informacnich zdroju jak je ziejmé z obr. 2.
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Obr. 2. Informachni zdroje pro CI (zdroj autoii)

Vyzkumy CI v CR

Cetnost vyzkumi na téma CI je v CR velmi nizka. Jednou z piicin je i fakt, Ze

odpovidat na otazky, jak firmy pracuji s daty a informacemi o konkurentech a zadkaznicich
spada do kategorie citlivych tidajii a spolec¢nosti je nerady sdéluji.

V roce 2006 byl v rdmci zpracovani disertacni prace [6] proveden vyzkum vyuzivani CI

v podnicich v CR, pii kterém bylo dotazano celkem 200 firem (s navratnosti 25%) ze viech
obortu S témito zavery:

Firmy vyuzivaji vétSinou jiz nékym zpracované informace. Vedouci postaveni ma v
tomto ohledu odborny tisk (47%), nasleduje - internet (30%). Reporty a audity
vyuzivalo 7% respondentti, firemni publikace a tiskoviny 4% a patenty 3%

Firmy nejCastéji vyhledavaji a analyzuji informace o zdkaznicich, naproti tomu
nejméne Casto o technologiich.

Firmam shodn¢ vyhledavani a analyzovani externich informaci piipada ptilis ¢asove
naro¢né (41%) dale jim to nepfipada efektivni (19%), jsou potieba specialni znalosti a
dovednosti kterymi nedisponuji (14%) a pozadované informace nejsou dostupné
(14%).

Pfiblizné tfetina firem zna pojem CI a dokaze pro n&j vybrat i spravnou definici. Na
vybér bylo dano nékolik definic, z nichz pouze dvé byly spravné, tj. odpovidaly
skute¢né naplni CI. Tyto spravné definice vybralo pouhych 36% respondentt.

Vétsina firem povazuje CI za vyznamné pro firemni strategii, ovS§em neuvazuje o
vytvoreni samostatného ttvaru, ¢i pozice pro CI.

Prizkum provedeny v roce 2011 v ramci disertacni prace [16] byl zaméfen na MSP.

Vyzkum probihal jednak formou fizenych rozhovorti, u vice jak 100 respondentii ze Siroké
palety podnikatelského Zzivota. V obecné casti byli respondenti dotazovani na zakladni
informace o svém podniku — jako napf. vlastnickd struktura spolecnosti, misto plisobeni
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spolecnosti, pocet zaméstnanct ¢i roc¢ni obrat. Na zaklad¢ zodpovézeni otazek z obecné Casti,
byly podniky nasledné zatazeny do 4 hlavnich kategorii — mikro, malé, stiedni a velké

podniky.

Druha ¢ast dotazovani se zaméfila na vyuzivani zpravodajského cyklu v péti oblastech,

které jsou pro podnik klicové: konkurence, zdkaznici, obchodni partneri, trhy a technologické
hrozby a prilezitosti. V kazdé ztéchto péti oblasti, bylo zkoumano, jak podnik vyuziva
zpravodajsky cyklus tizeni, sbér informaci, analyza a distribuce.

Zavéry vyvozené z vysledkl prizkumu:

S velikosti podniku roste 1 mira vyuziti procesi Competitive Intelligence. Pro navrh
systému CI z toho vyplyva, ze procesy v malych a stfednich podnicich musi spliiovat
vSechny Ctyfi faze zpravodajského cyklu, aby byla zarucena jeho funk¢nost a
maximalni vyuziti potencialu CI.

Podniky vyuzivaji jednotlivé faze zpravodajského cyklu podobné ve vSech oblastech.
Pro navrh syst¢ému CI ztoho vyplyva, ze zpusob prace s informacemi je ve vSech
oblastech podobny, je mozné vytvofit univerzalni systém, ktery je implementovatelny
pro vSechny oblasti externiho prostredi.

Nejméné vyuzivanou fazi zpravodajského cyklu je faze Rizeni. Pro navrh systému CI
z toho vyplyva, ze je tieba vytvorit jednoznac¢nou metodiku pro napliiovani této faze —
tedy podle jakych parametrii urcit, jaké informace sbirat. Pokud nejsou definovany
informacni potieby, které je tfeba naplnovat, nastava situace, kdy organizace
informace shanéji teprve v okamziku, kdy je nezbytné potiebuji a to uz muize byt
pozdé.

Jen velmi malé procento firem plné vyuziva fazi Sifeni. Ackoli v priméru je
vyuzivana nejméné faze prvni, pokud detailnéji prozkoumame vysledky prizkumu
zjistime, Ze diivod pro¢ se posledni faze Sifeni umistila az na druhé pticce, z pohledu
nejmensiho vyuziti, je fakt, Ze je vysoky pocet respondentd, ktefi tuto fazi vyuzivaji
castecné, ale velmi nizky pocet téch, ktefi ji vyuzivaji plné. Pro ndvrh systému CI
Z toho vyplyva, ze navrhovany systém by mél obsahovat jasné definovana pravidla na
zédklad¢ pfedem definovanych (nastavitelnych) parametrti. Takto je mozné zamezit
selhani lidského faktoru., pro predavani informaci.

Firmy nejvice vyuZivaji, jako informacni zdroj bezplatné informace na internetu. V
mnohem mensi mife se vyuZivaji placené internetové zdroje (jen 30% respondent). Z
tohoto zavéru nevyplyvaji zadné zavéry pro tvorbu systému CI, pouze ovéfuje jiz
ziejmou skutecnost, ze internet je hlavnim informacnim zdrojem, vSech, ktefi se
zabyvaji praci s informacemi.

Na zakladé¢ vySe uvedenych zjisténi omezeni, muzeme definovat zakladni

charakteristiky, které by mél funk¢ni systém CI pro MSP spliovat:

Systém by mél byt jednoduchy pro implementaci, Fizeni a spravu. Vzhledem
K personalnimu omezeni v MSP by v piipadé¢ implementace sofistikovanych CI
softwarii nebyl vyuzit jejich plny potencidl. Nehled¢ na fakt, ze propracované aplikace
nepatii k nejlevnéjSim. Idealni je feSeni pomoci jednoduchych nastroji, jako je
intranet, integrace procesit CI do stavajiciho ERP, piipadné jednoduché databazové
feSent.

Systém musi napliiovat cely zpravodajsky cyklus, ve vSech oblastech svého
pusobeni. Abychom mohli tvrdit, Ze vyuzivame CI, musime naplnit cely zpravodajsky
cyklus. Nejprve je nutné definovat, jaké informace sledovat, poté musi byt provedeno
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jejich ziskani. Nasledné jsou tyto informace vyhodnoceny a predany kompetentnim
osobam, které je mohou vyuzit pro své rozhodovani. Neni-li splnéna byt jen jedina
¢ast zpravodajského cyklu, neni vyuzit plny potencial CI.

Systém by mél zahrnovat metodiku prace svnéjSimi hrozbami a pfileZitostmi, véetné
systému vcasného varovani. Hrozby a prileZitosti vnéjsiho okoli jsou hlavnim divodem
k existenci Cl. Vyuziti pfilezitosti dfive, nez ji vyuZije konkurence, resp. zabranéni hrozbam
predtim, nez nastanou, jsou hlavni vyhody, které Cl systém prinasi.

Zpravodajsky cyklus Cl a jeho realizace v prostiedi MSP

Ustiednim pojmem CI je tzv. , zpravodajsky cyklus“, ktery je tvofen étyfmi ¢innostmi

tak, jak je zobrazeno na obr. 3

Pred vlastnim zaddnim jakéhokoliv pozadavku na zpravodajstvi musi byt vSem

zacastnénym vzdy jasné:

Pro koho je vystup uréen tj. seznam uzivateld, se kterymi je tfeba komunikovat

Co ma byt pfedmétem zpravodajstvi, tj. co se pozaduje védét, jakou neznalost je tieba
vyplnit

Pro¢ se zpravodajstvi pozaduje, tj. jaky cil ma podpofit, co se od n& ocekava,
k jakému rozhodnuti se vaze a jaky dopad toto rozhodnuti mtize mit na organizaci

Jakou formou se zpravodajstvi poZaduje, tj. forma,termin/periodicita, zpusob
doruceni

Podle uzsi oblasti zdjmu je tento zpravodajsky cyklus realizovan ucelové jen pro urcité

oblasti zajmu, ktera je vyjadiena formou tzv. tzv. Key Information Questions/Topics. Ty
mohou byt orientovany na

konkurenci (Competitor Intelligence)

zakazniky (Customer Intelligence)

dodavatele ¢i strategické partnery (Partner Inteligence)
chovani trhu (Market Intelligence)
technicky/technologicky vyvoj (Technical Intelligence)

Ve vSech téchto pfipadech mohou tato témata vyplyvat z riznych potieb a pozadavkl

managementu a podle toho se miize jednat o:

rozhodovaci témata, kterda se obycejné¢ vazi k n¢jakému planovanému rozhodnuti
managementu a maji tudiz jasn¢€ definovany obsah i termin

predmétna témata tykajici se urcitych subjektli (konkurenti, partnefi, stat, banky
apod.). Tato témata slouzi k predvidani chovani téchto subjektii a dopadu jejich
chovani na organizaci.

varovna témata, kterd jsou soucasti systému v€asného varovani. Pomoci téchto témat
se obycejné prubézné monitoruji zadané indikatory, které by mély jednak umoznit
rozpoznat budouci hrozby a tak se vyhnout nepfijemnym piekvapenim, jednak
zachytit mozné prileZitosti
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Obr. 3. Zpravodajsky cyklus CI (zdroj [9])

Sbér dat v prostiedi malych a stfednich podniki
Ke sbéru dat mize MSP pfistoupit

e jako ke komodité¢, tj. data n¢jaka spolecnost bud’ standardné ,,sbirda“ a ,,prodava‘“ nebo
na zaklad¢ nasi objednavky je schopna je pro nas ziskat,

e nebo disponujeme vlastnimi odbornymi kapacitami identifikujeme mozné zdroje
potifebnych dat, za¢neme je metodicky sbirat sami.

Ve vétsiné pripadii vyuzije MSP sluzeb komercnich poskytovateli (tzv. informacniho
primyslu) jejichz sluzby jsou zaloZzeny na tom, Zze potfebné informace vyhledavaji,
shromazd’uji a ptidavaji k nim hodnotu a to jak obsahu, tak i formé¢. Pfidana hodnota obsahu
spo¢iva napf. v doplnéni informaci o nové udaje ziskané vlastnim sbérem nebo v tvorbé
novych odvozenych informaci, jako jsou pomérové ukazatele a jejich slovni interpretace,
komentare, analyzy, hodnoceni, rating apod. Pfidana hodnota v form¢ spociva v tom, Ze bézn¢é
dostupné informace jsou napf. jinak uspotadany, selektovany, propojeny, hezky zabaleny do
pritazlivé grafiky, atraktivné vizualizovany. Jejich produkty se ¢leni na:

e Reporty, zpravy, profily - vesmés se jedna o komponované dokumenty obsahujici
uzsi ¢i SirSi zabér hospodarskych informaci, které se poskytovateli sluzby podafilo
ziskat.

e Databazové aplikace - V databazovych aplikacich si uzivatel voln¢ vyhledava
subjekty, které ho zajimaji a k nim si ve strukturované formé zobrazuje dostupné
informace.

e Alerty, signaly - Uzivatel napi. dostava informace o urcité entité pouze tehdy, dojde ji
v udajich ke zméné nebo objevi-li se nova informace.
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Dodavky dat - Jedna se o exportovani soubort prostiednictvim webové sluzby, coz
umoznuje integraci informaéniho obsahu databaze poskytovatele s aplikacemi
uzivatele

K hlavnim komerénim poskytovatelim v CR patfi zejména spole¢nosti:

e Cekia http://www.cekia.cz/?idf=cz , http://ipoint.financninoviny.cz/analyzy.php

e Creditinfo http://www.creditinfo.cz, http://www.ssv.cz

e Albertina Icome Praha http://www.aip.cz

e Anopress IT http://www.anopress.cz/

e Newtonmedia http://www.newtonmedia.cz/ resp. http://www.mediainfo.cz/

e Vyhledavani (placené) v databazi Gcetnich zavérek na http://ov.ihned.cz

e Datamonitor (http://www.datamonitor.com)

e Euromonitor (http://www.euromonitor.com/).

e adalsi

Sluzby téchto spolecnosti nejsou nijak zvlasté drahé a rozhodné si je mize dovolit 1
MSP.

Pokud se MSP rozhodne pro sbér dat vlastnimi silami, pak ma k dispozici nepteberné
mnozstvi vefejné dostupnych servert a vyhledavaci.

Zejména jsou to servery vladnich organizaci jako:

e Administrativni registr ekonomickych subjektd http://wwwinfo.mfcr.cz/ares/

e Zivnostensky a obchodni a http://zivnostenskyrejstrik.cz, http://obchodnirejstrik.cz

o Cesky statisticky ufad http://www.czs0.cz

e Ministerstvo primyslu a obchodu http://www.businessinfo.cz/cz/

e Hospodatska komora http://www.hkcr.cz

e Portal vefejné spravy http://portal.gov.cz/wps/portal/

e Katastr nemovitosti http://nahlizenidokn.cuzk.cz

e Databaze adres v CR http://www.mvcr.cz/adresa

e afada dalSich.

Vsechny tyto servery disponuji sluzbou RSS (Rich Site Summary) kanald pro sledovani
velkych zpravodajskych serverti a konkrétné zamérenych zdrojii. RSS ¢tecky je moZzno bez
problémtl zabudovat do internich podnikovych portali ¢i pfimo do vybranych podnikovych
aplikaci. Vyuzit se d4 také sluzba Google Alerts pro sledovani vyskytu pfedem nastavenych
Key Information Topics.

Nékteré servery nabizeji 1 sluzbu GET. Napt. ARES zpfistuptiuje tidaje, piebirané ze
zdrojovych registri do databaze ARES a soucasné¢ dle webovych strdnek ministerstva financi
umoziuje primé pirepnuti do www aplikaci orgdnli vefejné spravy, které ptislusSné informacni
systémy provozuji (pokud tyto aplikace jiz existuji). K témto webovym sluzbam existuje
ptistup pomoci metody GET, pro ktery neni nutné vlastnit elektronicky podpis. Je pouze
omezeno denni mnozstvi dotazii zjedné IP adresy. Timto zplisobem je moZné zjistit
nasledujici udaje:
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e vypis zakladnich identifikac¢nich tdaji,

e seznam registraci subjektu ve zdrojich OR, RES a RZP,
o zakladni vypis z vice registru,

e vypis dat z Obchodniho rejstiiku,

e vypis dat z Registru Zivnostenského podnikani,

e vypis dat ze statistick¢ho registru RES, vypis dat z Registru cirkvi a ndbozenskych
spolecnosti, vypis dat z Registru pojistovacich zprostiedkovateld a likvidatori
pojistnych udalosti, vypis dat z Centralni evidence upadct, vypis dat ze Seznamu
devizovych mist a licenci, vypis dat ze Seznamu obcanskych sdruzeni a spolkd,

e prehled ekonomickych subjekti,

e prehled osob,

e standardizovana adresa,

e prehled zmén ekonomickych subjektil,

evypis dat z Registru zdravotnickych zafizeni, vypis dat ze zemédélského
registru, vypis dat z Registru politickych stran a hnuti.

Pii vlastnim sbéru dat se samoziejmé musime zaméfit 1 na vlastni zaméstnance
(zejména zaméstnance procest prodeje, marketingového vyzkum, planovani, vyzkum a vyvoj,
technologie, nakupy apod.) a jejich mailovou korespondenci, na zaméstnance naSich
konkurenti a obchodnich partnerd (véetné byvalych zaméstnanci téchto organizaci).
Vytézujeme samoziejm¢ také webové stranky stdvajicich 1 potencidlnich konkurenti,
zakaznikl, prodejca, distributort atd.

Analyza dat v prostiedi malych a stfednich podniki

Analyza dat ziskanych z riznych informacnich zdroji je Cinnosti predevsim lidskou.
Neni tieba zdlraziiovat, ze smyslem a hlavnim cilem analyzy dat je nalézt odpovédi na
otazky, které jsme si kladli pfi zadavani ukolu CI (tzv. Key Infomation Questions/Topics).
Proto pro spravnou analyzu dat je pfedevSim nezbytna spravna otazka. Je znama véc, Ze uz
sama existence otazky nabizi odpovéd’ a znamena, Ze uz néco vim.

Pro odvozeni potiebnych zavéri ze ziskanych dat zkoumame predeviim kontext. Casto
postupujeme ve dvou etapach tak, Ze nejprve vyslovime pracovni hypotézy a provedeme
predvyzkum, abychom si provérili viibec moznost jejich potvrzeni ¢i vyvraceni (tj. zejména
z hlediska dostupnosti potiebnych dat) a ziskali pfedstavu o mozné spravnosti ziskanych
vysledkii. Teprve potom se vénujeme vyzkumu v celém potfebném rozsahu. K tomu
pouzivame piedevS§im metody abstrakce, strukturalizace a analogie. Analyza dat je vlastné
urc¢itou formou modelovani zkoumaného problému. Aplikaci té€chto modell a jejich verifikaci
si vytvaifime nové znalosti o tom, jak efektivné postupovat pii sbéru a analyze dat. Tim si
vytvaiime ptisluSnou bazi znalosti a poznatkovou bazi.

Jak jiz bylo tfeceno, v CI se zabyvame pievazné nestrukturovanymi kvalitativnimi daty a
hleddme v nich skryté souvislosti. Na tato data pohliZime jako na texty, které piedstavuji
rizné zpusoby interpretace reality. Zde necastéji pouzivame tzv. Text Mining a vizualizaci
vztahu (kontextu).
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Softwarové nastroje pro Text Mining

Nestrukturovana data se analyzuji pomoci nastroji tzv. Text Miningu, coz je proces
objevovani (ziskavani) znalosti, ktery ma za cil identifikovat a analyzovat uzitecné informace
v textech, jez jsou zajimavé pro uzivatele. Text Mining umoziuje prozkoumat
nestrukturovanou informaci v textu a odkryt skryté vzorce, vztahy a trendy. Vysledkem je pak
hlubsi nahled do obsahu ¢lankt, reporti, vyzkumnych zprav, poli zaznamii call center, e-
maill, blogi a dalSich typi textovych dokumentt.

Nejdtlezitéjsi ulohy Text Miningu jsou tyto [15]:

e Kategorizace — je zafazovani dokumentii do pfedem definovanych tiid. Kazdy text
mize byt zatfazen v nckolika, jedné nebo zadné tiidé. Ttidy jsou déleny napiiklad
podle autora, ndzvu, klicového slova, tématu atp.

¢ Shlukovani - je automaticka ¢innost slouzici ke slouceni objektt do shlukii, které si
jsou podobné podle zadanych parametri. Cilem je, aby si jednotky uvnitf shluka
(clusterit) byly co nejvice podobné a zaroven aby si shluky a jednotky patiici do
ruznych shlukt byly podobné co nejméng.

e Extrakce informaci - je automatické ziskdvani strukturované informace z daného
dokumentu.

e Sumarizace — je shrnuti obsahu textu s cilem umoznit uzivateli v kratkém case
porozumét obsahu daného dokumentu.

Text Mining muizeme samoziejmé provadet rucné, ale to je samoziejme ¢asoveé narocné a
u rozsdhlejsiho textu nemozné. Proto jsou dnes k dispozici softwarové nastroje, které nam
umozni analyzovat i velmi rozsahlé a slozité texty. Open-source Text Miningové aplikace
vhodné pro vyuziti v MSP jsou zejména tyto:

Funkci Text Miningu je moZno ilustrovat nasledujicim prikladem textu, ze kterého potfebujeme
zjistit navstévnost a trzby filmu:

LNejnavstévovanéjsim filmem v ¢eskych kinech je v srpnu 2010 zatim s pfehledem film Kajinek
reziséra Petra Jakla, ktery uz vidélo cca 300 000 divaka a producenty mohou tésit trzby néco pres
32 miliont K¢E. S uctivym odstupem druhy skondéil dobrodruzny film Viadce vétru 3D, ktery vidélo
cca 120 000 divaka, a vydélal néco pres 11,2 mil. KE. Pro mnohé je prekvapenim tfeti misto, které
pomérné nelekané obsadil film Medvidek Pua: Nové pribéhy. V srpnu si zatim nenechalo
dobrodruzstvi roztomilého medvidka a jeho pratel ujit 99 000 divakd, coz je vzhledem k cilové
vekové skupiné velmi slusné Cislo. Tento film si zatim pfipsal trzby ve vysi 9,1 mil. K¢.“

Vysledkem feSeni je tabulka 1.

Tab. 1. Vysledek Text Miningu (zdroj autori)

Nazev filmu Pocet divaki Trzby (mil. K¢)
Kajinek 300 000 32,1
Vlddce vétru 3D 120 000 11,2
Medvidek Pu: Nové piibéhy 99 000 9,1

GATE je open-source aplikace umoznujici feSeni témét vSech problému s analyzou
textu.

Webova adresa: http://gate.ac.uk/, Odkazy na stazeni aplikace:
http://gate.ac.uk/download/

LingPipe je zdarma pouze s omezenou funkcionalitou. Mezi tato omezeni patii:
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e Procesovana data musi byt volné dostupna

e Nelze zazadat o zadny druh technické podpory
e Nejsou dostupné pozdé&jsi aktualizace

e Napojeny software musi byt volné dostupny

Webova adresa: http://alias-i.com/lingpipe/, odkazy na stazeni aplikace: http://alias-
i.com/lingpipe/web/download.html

Open Calais nabizi tfi verze:
Open Calais, OpenCalais Professional a OpenCalais Professional for Publishers.

Pouze prvni z variant je §ifend zdarma a nese s sebou jediné omezeni, maximaln€¢ 50000
transakci na uZivatele denné.

Webova adresa:  http://www.opencalais.com/, odkazy na stazeni aplikace:
http://www.opencalais.com/apps/register

RapidMiner je nejrozsifenéjsi open-source aplikace slouzici k dolovani dat a jejich
analyze. K dispozici je také placena verze, ktera umozni zakaznikim implementaci
RapidMineru do jejich vlastnich aplikaci a systémtl.

Webova adresa: http://rapid-i.com/content/view/181/190/lang,en/, odkazy na stazeni
aplikace: http://rapid-i.com/content/view/281/225/

Samoziejmé, Ze na trhu je celd fada komerc¢nich aplikaci pro Text Minig, zejména:

Attensity http://www.attensity.com/home/

Clarabridge http://www.clarabridge.com/

IxXReveal www.ixreveal.com

SAS Text Miner http://www.sas.com/text-analytics/text-miner/index.html

IBM SPSS Modeler http://www---01.ibm.com/software/analytics/spss/products/modeler/
StatSoft http://www.statsoft.com/products/statistica---text---miner/

TEMIS Luxid http://www.temis.com/

Tovek Tools http://www.tovek.cz/.

Softwarové nastroje na analyzu kontextu (vizualizaci)

Za Ucelem analyzy kontextu a jeho vizualizaci, bylo vytvofeno mnoho vyhledavacich,
extrak¢nich a vizualiza¢nich nastroji, které jsou pouzivany zejména v souvislosti s analyzou
socialnich siti, ale daji se pouzit i pro ucely CI. Tyto nastroje se daji rozd¢lit podle toho, zda
se jedna o profesionalni nastroje vyvinuté a spravované velkymi IT spole¢nostmi, nebo zda se
jedna o nastroje typu open-source. Pro béznou potiecbu analyzy vramci CI obycejné
(open-source). Dale je uveden stru¢ny piehled téchto systémi (bez narokti na uplnost, protoze
neustale vznikaji nové a nové systémy) [2], [3].

SENTINEL VISUALIZER umi stfddat obrovské mnoZzstvi informaci, vyhledavat
skryté vzajemné vztahy a souvislosti. Subjekty mohou byt osoby, mista, udalosti, e-maily, IP
adresy, hardware, atd. Vztahy jsou vyrazy, které spojuji subjekty navzajem (parent/child of,
employee of, emailed to, flew on, attended..) Syst¢ém je dostupny =z
http://www.fmsinc.com/linkanalysis/. Podle verze produktu (standardni, profesionalni nebo
prémium) a poctu licenci (jedna nebo pét) se cena pohybuje cca od 40.000 K¢ do 300.000 K¢.

VIZSTER - Visualizing online social network je kvalitni nastroje pro vizualizaci
online siti. Data se do vizualizace nacitaji asynchronné z databdze, tudiz nedochazi ke zdrzeni
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vykreslovani. Dokonce postupnym nacitanim dat se vizualizace animuje, coZ pusobi efektnim
dojmem. Vizster patii mezi open-source nastroje a je dostupny na

http://sourceforge.net/projects/prefuse/files/vizster/Vizster/vizster.zip/download

SocialAction je nastroj, ktery zahrnuje statistické a analytické funkce, a predevsim také
funkce vizualiza¢ni. Online aplikace je dostupnd na

http://www.cs.umd.edu/hcil/socialaction/users/umd/socialaction.jnlp

Social Network Fragments se snazi pomoci analytickych algoritmi a vizualizace
odhalit spolecenské vazby a chovani vytipovanych osob. Nastroj tak poskytuje uzivatelim
moznost nahlédnout na sviij zpisob komunikace a chovani v ramci socidlnich siti.
(http://www.buddygraph.com/). Vyhodou je ptizptisobeni nastroje pro vizualizaci e-mailové
komunikace, obsahuje algoritmy pro shlukovani a analyzu dat a obsahuje moznost volit
prithlednost dle vybranych filtri.

TheMail je vizualizaéni nastroj, ktery zpracovava informace z e-mailové komunikace.
Snazi se prehledné piedat pohled na napli e-mailové komunikace mezi jednotlivymi
korespondenty nebo také porovnavat komunikaci s jednim korespondentem od komunikace s
korespondentem jinym. Nastroj obsahuje zajimavé funkce jako je napf. interaktivni Casova
osa pro jednoduché filtrovani zprav. Také umoziuje vizualizovat data z riznych pohledi,
napi. podle souvislé komunikace, nalezenych socialnich vazeb, ptfibuznych kontakti nebo
podle ¢asového intervalu. Velikou vyhodou je moznost filtrovani s pomoci interaktivni casové
osy, dale naptiklad vyhleddvani, ale hlavné analyza obsahu e-maild, tim se li§i od vétSiny
zkoumanych nastroji

(http://alumni.media.mit.edu/~fviegas/projects/themail/study/index.htm).

ReMail je soucasti Lotus Software a umi jednoduse vizualizovat a zpichlediiovat e-
mailovou komunikaci. Nastroj je soucasti Lotus Notes. Vyhodou je zakomponovani
jednoduché vizualizace ptimo do postovniho klienta. Nevyhodou pouziti tohoto néstroje je
nutnost poridit s vyse zminény Lotus Notes
(http://www.research.ibm.com/remail/index.html).

Enron Corpus Viewer (oznaovan jako Enronic) je ptfehledny nastroj s mnoha
funkcemi pro analyzu a vizualizaci e-mailové komunikace. Pfedchiidcem tohoto néstroje je
Enron Corpus Viewer, ktery je vefejné dostupny na

(http://hci.stanford.edu/jheer/projects/enron/).

NodeXL Jedna se jak o nastroj, tak i o knihovnu, postavenou na technologii .NET.
Knihovna v sobé zahrnuje Siroké spektrum nastroji pro analyzu a vizualizaci dat. Pro vystup
se pouziva Sablona do aplikace MS Excel 2007. Také umoziuje import dat ze socialnich siti,
jakou jsou napi. YouTube, Twitter a Flickr a dokonce i z lokalnich postovnich ucta. Projekt je
open source, takze zdrojové kody Sablona pro MS Excel 2007 jsou volné ke stazeni pod
licenci MS-PL (viz http://nodexl.codeplex.com/). Velikou vyhodou je jednoduchost a
uzivatelska privétivost Sablony. Pro uzivatele zvyklé pracovat v prostiedi MS Office by nem¢l
byt problém rychle si na praci s Sablonou zvyknout. Dalsi vyhodou je podpora velkého

mnozstvi formatu pro import dat. Nevyhodou Sablony je nutnost vlastnit aplikaci MS Excel
2007

Pajek (pavouk) je uréen pro analyzu a vizualizaci rozsahlych siti (v fadu tisict az
miliont vrcholdl). Software Pajek je ur€en pro nekomeréni pouZiti a 1ze si jeji aktudlni verzi
stahnout  zdarma  pfimo na  strankdch  autord.  (viz  http://vlado.fmf.uni-
lj.si/pub/networks/pajek/).

101


http://sourceforge.net/projects/prefuse/files/vizster/Vizster/vizster.zip/download
http://www.cs.umd.edu/hcil/socialaction/users/umd/socialaction.jnlp
http://www.buddygraph.com/
http://alumni.media.mit.edu/~fviegas/projects/themail/study/index.htm
http://www.research.ibm.com/remail/index.html
http://hci.stanford.edu/jheer/projects/enron/
http://nodexl.codeplex.com/
http://vlado.fmf.uni-lj.si/pub/networks/pajek/
http://vlado.fmf.uni-lj.si/pub/networks/pajek/

C-IKNOW celym nazvem Cyberinfrastructure Knowledge Networks on the Web byl
navrzen na zakladé realnych problémii a dokaze ukladat a analyzovat prakticky jakékoliv
datové typy. Data v siti jsou zaznamenavand pomoci automatického sbéru digitalnich zdroju s
pouzitim webovych vyhleddvact, Text Miningu, znackovacich nastroji, které nasledné
automaticky generuji obecné orientované metadata a scientometrickych udajt, jako jsou co-
autorstvi a citace. Aplikace je dostupnd vSem online po registraci Uplné zdarma
(http://iknow.northwestern.edu/index.html).

Visualyzer celym nazvem SocioMetrica Visualyzer 2.0 je navrzen pro grafické
zobrazovani malych a stfedné velkych socidlnich siti. Uzivatel md moznost importovat a
exportovat data pro vyzkum z riznych formatt (UCINET, GraphML, Excel atd.) a z nich pak
vytvaiet grafické vystupy. Spole¢né s nékterymi zakladnimi vlastnostmi jako odhad sitovych
parametril je taky mozné pocitat pocet kliknuti, nejkratsi cesty, komunity, nejblizsich soused
a taky jejich role a pozice. Uzivatelé¢ mohou také pokladat specifické dotazy k nalezeni uzla a
vazeb, které spliuji specifickd kritéria. Visualyzer je komercni produkt a jeho plna verze je
dostupna na strankach vyrobce (http://download.cnet.com/windows/medical-decision-
l0Qic/3260-20 4-72429.html) za $1000 nebo jako studentska verze za cenu $250.

Gephii je open-source projekt pro vizualizaci siti. Jde o velmi kvalitné rozpracovany
produkt, ktery poskytuje vhodnou alternativu k placenym produktim Je vedeny velkou
mezinarodni open-source komunitou, kde si Clenové vzajemné sdileji své zkuSenosti na
zakladeé, kterych se snazi vytvofit udrzitelny software. Program podporuje Sirokou Skalu
podporovanych formatd jako UCINET DL, Pajek Net, CSV, Graph Viz, DOT, GML,
GraphML, GDF, GEXF a SQL. Za vyznamnou vlastnost autofi povazuji vizualni pomoc pii
analyze dat, urCeni hypotéz, ¢i intuitivni objevovani vzoru. Jedna se o open-source produkt,
ktery je volné dostupny na oficidlni webové strance Gephi
(http://gephi.org/publications/gephi-poster-sunbelt-july10.pdf ).

SocNetV — Social Network Visualizer je flexibilni, volné dostupny open-source s
pratelskym uzivatelskym rozhranim urceny k vizualizaci a analyze socialnich siti. Aplikace
miize méfit zakladni sitové vlastnosti, jako je hustota, primer, nejkratsi vzdalenost, uzel sité,
sitovou centralizaci (tj. blizkost, vzdalenost mezi a pod.) nebo koeficient shlukovani, atd. (viz
http://socnetv.sourceforge.net). Vyhodou je jednoduchost pouzivani na vSech dostupnych
platformach.

UCINET/NETDRAW je komer¢ni produkt s moznosti vyzkouseni trial verze s plnou
funkc¢nosti  (http://www.analytictech.com/ucinet/). Licence tohoto programu jsou cenové
pomeérné dostupné. Pro studenty je cena $40, $150 pro vzdélavaci centra a $250 pro komercni
spolecnosti. Taky jsou k dispozici vyhodné mnozstevni slevy na licence pro vice uzivatelit Ma
kvalitné zpracované analyzy matic, jako je maticova algebra a vicerozmérné statistiky..

Ukazka grafického vystupu vizualiza¢niho systému je uvedena na obr. 4
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Presentace informaci v prostiedi malych a stfrednich podnikii

Ukolem CI je vyuzit schopnosti , Knowledge Owners® ve prospéch ,,Decision
Makers* pomoci informacnich vystupt, které musi byt:

e relevantni - pomahaji orientovat se v dané situaci
e vCasné - umoznuji reagovat v¢as na vyvoj situace
e nazorné - maji snadno srozumitelnou formu

e adresné — museji se dostat do ,,spravnych® rukou

Pro ucely distribuce presentace informaci je Kk dispozici fada ,,technologii* od tisténych
zprav, pres e-maily, intranetové portaly, aZ po Ustni sdéleni.

Aby bylo zaruceno, Ze se informace dostane do rukou kompetentni osoby, je vhodné mit
pevné nastavené procesy pro distribuci informaci. Ackoli se mize zdat, ze v MSP toto neni
nutné, pracovnici mezi sebou komunikuji neformalnéji, nez napiiklad ve velkych firmach,
nastaveni procest piinasi jasny fad do distribuce jednotlivych kategorii informaci a usnadnuje
rozhodovani jednotlivych pracovnikli, kam, resp. komu danou informaci poslat. DalSim
pfinosem piresné nastavenych procest je moznost vynutit tuto aktivitu, resp. nikdo se nemiize
vymlouvat, ze nevédél, komu mél informaci predat.

Nastaveni procest pro distribuci informaci se provadi v téchto krocich:

1. Urceni Kkategorii jednotlivych informaci: Informace jsou podle pfedem
nastavenych metodik roz¢lenény do kategorii. K rozde€leni se mohou vyuzivat napiiklad
tyto kategorizace:

e Podle oblasti Cl — konkurence, zdkaznici, atd.
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e Podle strategické vyznamnosti informace — operativni, takticky, strategicky vyznam
e Podle povahy informace: udalost, prilezitost, hrozba, apod.

e Podle vyznamnosti informace — ta se muze rozdélovat do nékolika tfid, podle
predpokladaného dopadu na fungovani a konkurenceschopnost organizace

e Dalsi individualni ¢lenéni
2. Urceni zajmovych skupin: jsou vytvofeny distribucni seznamy skupin
pracovniki, které se mohou rozliSovat podle riznych kritérii, jako napiiklad:

e Podle hierarchické trovné: nizsi, stfedni a top management

e Podle oblasti CI: riznd oddéleni se zabyvaji riznymi oblastmi CI, napt. oddéleni
vyvoje se bude zajimat o technologickou CI, oddéleni prodeje o zékaznickou CI, apod.

3. Nastaveni pravidel pro kategorie informaci: pravidla musi byt nastavena
tak, aby odpovidala kultufe organizace, pravidlim interni komunikace a zejména
kompetencim jednotlivych zajmovych skupin. Pravidlo mize vypadat takto: ,,Pokud se
dozvim informaci strategického vyznamu a zaroven jeji dopad na fungovani organizace je
vyhodnocen, jako vyznamny, musim tuto informaci pifedat zajmové skupiné ,.top
management*.

4. Integrace do informacniho systému: V nejbéznéjSi praxi se informace
predavaji pomoci emailovych zprav. Je vhodné zvolit standardizovanou formu, jak se tyto
informace piredavaji, tedy jaké parametry maji byt v téle emailu uvedeny (napiiklad zdroj,
jestli se jedna o ovéfenou/neoverenou informaci, apod.). V idedlnim ptipadé je mozné
podobné procesy zaintegrovat do jiz existujiciho informacniho systému, napi. firemniho
intranetu nebo do ERP systému a tam jejich distribuci, na zdklad¢ nastavenych pravidel
automatizovat.

Navrh systému CI pro MSP

Realizace CI procesi mize byt feSena jednoduchou databazovou aplikaci, ktera je

soucasti firemniho intranetu (¢i se jedna o stand-alone aplikaci) nebo mize byt soucasti
firemniho ERP feSeni. Tato databdze by méla byt tvofena dvéma vzijemné propojenymi
databazemi:

Databaze udalosti — do této databidze se zapisuji informace z okolniho prostfedi

organizace, piifazuji se jim jednotlivé parametry, podle kterych se pak daji tyto zdznamy
filtrovat a je s nimi mozno dale systematicky pracovat. Aby byla zaruc¢ena funkénost systému,
je vhodné u téchto zdznamli mimo jiné evidovat:

Vyznamnost udalosti — tento parametr miize nabyvat tfech hodnot:

e Nizkd — udalost nebude mit s nejvétsi pravdépodobnosti zasadnéj$i vyznam na
fungovani organizace

e Stfedni — udalost m4 jisty dopad na fungovéni organizace a za jistych podminek mutize
mit dopad vyznamny

e Vysokd —udalost ma vyznamny dopad do fungovani organizace.

Prirazeni hrozby, ¢i ptilezitosti — kazda udalost by méla byt pfifazena k jiz existujici

hrozbé nebo piilezitosti, ¢i ji mize nove vytvaret.

Databaze hrozeb a prilezitosti — zde jsou zapisovany hrozby a prilezitosti, které

vznikaji na zéklad¢ rtiznych udalosti, nebo jsou doptfedu definovany. Aby bylo mozno
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S témito zdznamy systematicky pracovat a zahrnout je do dalSich procest, je vhodné u téchto
zaznamu vyplnit zejména tyto parametry:

Casovy horizont: kratkodoby, stiednédoby, dlouhodoby - definuje, jaky ma &asovy
dopad dana hrozba, ¢i prilezitost. Podle tohoto parametru se timto zaznamem zabyva
stfedni, ¢i vyS8i management.

Stav: Prilezitost, ¢i hrozba miiZe nabyvat stavu ,,aktivni* — tedy je stdle aktualni nebo
,uzaviena“, jiz neni tieba déle tesit a prifazovat k ni ndvazné udalosti

Naléhavost: tento dilezity parametr urcuje, miru pravdépodobnosti, ze dany jev
nastane. Jedna se o subjektivni hodnoceni a musi byt pfehodnocovan vzdy, kdyz se
k danému zaznamu pfifadi zdznam z databaze udalosti. Tedy jestli se po pfifazeni
tohoto zdznamu nezménil stupent naléhavosti. Je mozné si stanovit vlastni stupnici
naléhavosti dle individualnich potieb organizace.

Rozdéleni CI do jednotlivych oblasti

Aby bylo mozné, pomoci CI pokryt kompletni okoli organizace, je vhodné, roz¢lenit jej

do dil¢ich Casti — oblasti. Zde jsou uvedeny uvazované casti, které pokryvaji vétSinu
klic¢ovych oblasti externiho prostiedi, ve kterych firma ptisobi. Patii mezi né:

Zékaznici (Customer CI)

Konkurenti (Competitor CI)

Obchodni partneti (Partner CI)

Trh, ¢i trhy, na kterych organizace pusobi (Market ClI)
Technologie (Technology ClI)

Na zédklad¢ potieb mohou byt urceny i jiné oblasti, na které se CI bude zamé&rovat. Za

kazdou definovanou oblast musi byt kompetentni urcita osoba, ¢i oddéleni. Zpravodajsky
cyklus se pak provadi vzdy vramci této oblasti. Zaznamy Vv databazi udalosti a databazi
hrozeb a prilezitosti by mély vzdy obsahovat parametr, o jakou oblast CI se jedna.

Nastaveni procesi

K tomu, aby systém spravné fungoval, je tieba nastavit spravné procesy pro praci se

systémem. Mezi procesy, které zajistuji funkcnost CI systému, patfi:

Zaznam udalosti — z pohledu piivodu miizeme rozlisit jednotlivé udalosti do dvou skupin:

Predem definované — to jsou takové informace, jejichz ziskavani je stanoveno v ramci
faze zpravodajského cyklu fizeni. Mize se jednat o wurcité -charakteristiky
konkuren¢nich subjektl, zakaznikid, apod. Tyto udalosti do systému zadavaji ti
pracovnici, ktefi maji ziskani této informace v ramci svych povinnosti

Organické — jednd se o takové udalosti, jejichz informacni potfeba je obtizné
definovatelna doptedu. Tedy nejsou definovany v ramci faze zpravodajského cyklu
,Rizeni“, avsak maji dopad na fungovani a konkuren¢ni postaveni organizace.
Napiiklad se muze jednat o nepredvidatelnou udalost, ktera ovlivni fungovani
dilezitého dodavatele (zemétieseni, povoden), apod.

Ke kazdému zaznamu v databdzi udalosti by mél byt pfifazen, alespon jeden

existujici zdznam z databaze hrozeb a pfilezitosti nebo by mél vytvarfet novou hrozbu, ¢i
ptilezitost (Ptiklad, pfirodni katastrofa ovliviiuje fungovani dodavatele, to implikuje
hrozbu s moznosti omezenych dodavek)
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Zaznam hrozby nebo prilezitosti (HP) — nova HP muze vznikat na zaklad¢ téchto
predpokladi:

e Zaznam nov¢ udalosti implikuje vznik HP

e HP jsou predem nastaveny na zakladé dalSich analyz pouzivanych ve strategickém
managementu (Porterova analyza, SWOT, apod.)

e HP vyplyvajici z obchodniho modelu — kazdd organizace funguje na zakladé
obchodniho modelu, ktery je navrzen tak, aby poskytoval urcité konkuren¢ni vyhody.
Napt. podle Portera mize organizace zvolit jednu ze tii konkurencnich strategii
(ndkladové vadcovstvi, diferenciace, zaméreni) [12]. Z faktort, které ovliviuji tento
obchodni model vznikaji HP, které je nutno sledovat, aby byla zaruCena funkc¢nost
tohoto modelu i v budoucnu.

Evaluace naléhavosti HP — pokazdé¢, kdyz je k dané HP piifazena nova udalost, je
tteba provést zhodnoceni, zdali se nezménil stupen naléhavosti. Tedy pokud nové piifazena
udalost nezvysila, ¢i nesniZila pravdépodobnost vyskytu dané HP.

Automaticka distribuce upozornéni — syst¢tm by mél umoziovat automatické
rozesilani zprdv pomoci emailu, pifi splnéni urcitych parametrii. Napiiklad, pokud se zménil
stupent naléhavosti zaznamu HP nad urcitou hranici, je automaticky rozeslano upozornéni
kompetentnim osobam (napf. top management) nebo je-li zadana udalost s velkou mirou
vyznamnosti (parametr vyznamnost nabyva hodnoty ,,vysoka“), je automaticky generovan
email, ktery na tuto udélost upozorni pfedem urcené osoby. Tato pravidla pro by méla byt
nastavena na zaklad¢ individualnich potfeb dané organizace.

Vyse uvedené procesy jsou piikladem nastaveni systému tak, aby spliioval funkcnost
z pohledu CI. Tyto procesy jsou vzdy nastaveny na zdklad¢ individudlnich potfeb a miry
vyuzivani CI v rdmci organizace.

Systém vcéasného varovani

Funk¢nost systému vcasného varovani vychdzi zprocesu evaluace naléhavosti
jednotlivych HP. Je pfedem definovana hranice, pii které je generovano automatické
upozornéni pro piredem specifikované pracovniky. Jakmile dosahne HP urcité hranice
naléhavosti, m¢la by byt nastavena metodika, jakym zplisobem by se s ni dale mélo pracovat.
Napriklad zpracovat scénare, nastavit informace, které je v ramci této HP tfeba sledovat, aby
bylo mozné zptesnovat jeji vyvoj, apod.

Systém CI z pohledu lidskych zdroji

Vyzkum [6] prokazal, ze u osob, které se v organizaci provadéni CI vénuji, pouze
24,8% z nich vénuje CI 100% svého Casu. Z téhoz vyzkumu také vyplyva, ze CI jako
samostatnou jednotku provozuje pouze 31,9% respondentd, piipadné¢ je CI soucésti
marketingového oddéleni (21,9%). CI tak byva pfidruzenou ¢innosti pracovnika, ktery je
soucasti jiného odd¢leni.

Z pohledu vytizeni lidskych zdrojii pti vyuzivani CI se jevi, jako nejvhodné;si pfiradit
odpovédnost za urcitou oblast CI ur€itému odd€leni a v ramci tohoto oddé€leni zvolit
koordinatora CI aktivit. Konkrétni uréeni odpovédného odde¢leni zavisi na organizacni
struktute dané organizace a rozdeleni kompetenci v ramci této struktury. Nize je uveden navrh
kompetentnich oddéleni pro jednotlivé oblasti:

e Customer CI: obchodni odd., marketingové odd., oddéleni péce o zdkazniky

e Competitor CI: marketingové oddéleni, obchodni oddé€leni
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e Partner CI: oddéleni ndkupu, office management
e Market CI: marketingové oddéleni
e Technology CI: oddé€leni vyvoje, oddéleni technické podpory

Vramci kazdého oddé€leni je tfeba zvolit koordinatora CI aktivit, jehoZ hlavni
kompetence je:

e Dohled nad tim, Ze je systém vyuzivan a informace jsou do néj zaznamenavany
e Dohled nad tim, Ze informace jsou zaznamenavany spravn¢ s vyplnénymi parametry

e Evaluace jednotlivych zdznamt v databazi HP, zdali jsou aktudlni nebo jiz uzaviené,
resp. neni-li potfeba je dale néjak zpracovavat, ¢i zjistovat dodate¢né informace”

Zavér

V piispévku byl predstaven navrh zakladniho ramce syst¢ému Competitive Intelligence
pro malé a stfedni podniky. Tento navrh poskytuje zikladni funkcionalitu tak, aby byl
naplnén zpravodajsky cyklus CI a pfislusné informace byly v organizaci systematicky
sbirdny, ukladany a vyuzZivany. Autofi predpokladaji, ze c¢lanek bude inspiraci vSem
manazerdm MSP, ktefi jsou nespokojeni s kvalitou svého strategického rozhodovani z divodi
jeho nedostatecné informacni podpory.

Tento zdkladni rdmec systému umoznuje flexibilni rozsifovani podle softwarovych
moznosti aplikace do které je integrovan nebo podle potieb a moznosti organizace. Miize se
jednat zejména o integraci do podnikového systému Business Inteligence, Workflow,
Enterprise Content Management systému apod.

V soucasnosti je navrzené obecné feSeni aplikace CI pro MSP ovéfovano z hlediska
moznosti integrace do podnikového informacniho systému Helios a z hlediska moZznosti
vyuziti firemniho intranetu implementovaného s vyuzitim systému SharePoint. Pfipravuje se
jeho integrace do BI systému Business Navigation System.
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ABSTRAKT:

Business Intelligence (Bl) software se stal v poslednich 2 dekadach klicovym aspektem
firemni architektury IS/ICT v mnoha velkych firmach a v poslednich letech také ve firmach
sttedni velikosti. Jako celd tada jinych, 1 oblast BI podléhd dynamickému vyvoji, ktery
kazdym rokem ptinds$i nové moznosti uziti Bl a také obchodni modely zalozené na aktivnim
vyuziti BI software. Rozvoj uziti software z kategorie open-source v oblasti Bl v poslednich
letech zménil chapani open-source smérem k aktivnimu zapojeni v ramci architektury IS/ICT
vzhledem k nezanedbatelnym vyhodam, které z jeho specifik plynou. Cilem tohoto piispévku
je prezentovat pohled na chapani open-source Bl v podminkach firem v CR.

ABSTRACT:

Business Intelligence (BI) software has become in the past 2 decades a key aspect of the
corporate architecture of IS/ICT in many large companies and in recent years also in the mid-
sized firms. Like many other areas even Bl is a subject to a dynamic development, which
brings new opportunities each year for the use of Bl and business models based on active use
of BI software. Use of the open-source software category in the field of Bl has changed the
understanding of open source in recent years towards active involvement in the architecture of
the IS/ICT, given the non-inconsiderable benefits that arise from its specifics. The aim of this
paper is to present a view on the understanding of open source Bl in terms of firms in the
Czech Republic.

KLICOVA SLOVA:
Open-source, Business Intelligence, BI, FUD, faktory, nazory

KEYWORDS:
Open-source, Business Intelligence, Bl, FUD, factors, opinions

Uvod

Podnikatelské prostiedi se neustale méni. Zmeény, které v ném probihaji a jejich
intenzita nuti firmy neustale piizptisobovat své chovani na trhu, ale také adaptovat
infrastrukturu informac¢nich a komunikacnich technologii tak, aby umoZiovala flexibilni
pokryti pozadavki zakaznikd zpisobem, ktery je optimalni vzhledem k vyuziti finan¢nich i
personalnich a IT kapacit. Jednou z dilezitych soucasti architektury IS/ICT podniku, jejiz
uspésny provoz je velmi Casto ovlivnén zménami v podnikatelském prostiedi, je Business
Intelligence (BI). Zhavym tématem diskuzi je v soucasnosti mj. také flexibilita nastrojii BI
z hlediska reakce na zmény v rozhodovacich potfebach uzivatelti a moznosti jejich ptipadné
operativni adaptace. Vedle klasickych dobfe zndmych komerc¢nich (proprietarnich) feSeni BI
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z dilen poskytovateld, jakymi jsou napt. IBM, Information Builders, SAP, Oracle, Microsoft
ad., se Vposlednich letech zacina realné hovofit o aktivnim vyuziti nastroju z dilen
poskytovateli, ktefi poskytuji open-source Bl software, jmenovité napt. Pentaho, Jaspersoft
ad.

Tento prispévek vychazi z vysledkli vyzkumného projektu Studentské grantové soutéze
z roku 2010, jehoz cilem bylo provést studii faktorti, které ovliviluji nebo by mohly
potencialné ovlivnit uvazovani firem v CR smérem k moznému vyuZiti open-source Bl
vramci své bézné podnikové praxe. K podpofe argumentace zavért prispévku jsou
Vv piispévku pouzita data ziskana v ramci prizkumu provedeného v pribéhu projektu na
konkrétnim vzorku respondentd.

Vyznam Business Intelligence pro podnikani

Dle Novotného, Poura a Slanského (2005) jsou manaZefi a podnikovi analytici
Vv prostiedi stdle tvrdsi konkurence nuceni rozhodovat se pod Casovym tlakem a soucasné
s vysokou zodpovédnosti. Pro toto rozhodovani potiebuji mit rychle k dispozici informace
V nejvyssi kvalité a v pravy Cas a tyto informace musi byt dostupné s minimalni technickou
naroc¢nosti obsluhy. Turban a kol. (2007) uvadi, ze Business Intelligence je zastieSujicim
pojmem pro architektury, specializované nastroje a technologie, databaze a metodiky, jejichz
spoleCnym cilem je poskytnout manaZerim a pfipadné 1 jinym zainteresovanym osobam
interaktivni pfistup k datim a informacim o ¢innosti dané firmy. Tyto data a informace, které
jsou procesy interpretace transformovany do znalosti o firm¢, umoziuji informovanéjsi a
v¢asnych, konzistentnich a relevantnich informaci o chodu firmy jako celku i jeho ¢asti. BI
software proprietarnich poskytovateld, jejichz nabidka ndstrojii je dnes jiz velmi bohata,
pokryva oblasti jako je produkcéni/ad-hoc reporting, kdy automatizuji procesy tvorby
souhrnnych 1 dil¢ich zprav (reportl), pfistup k interaktivnim reportim piimo na obrazovce
pocitate prostfednictvim efektivnich vizualizacnich ndastroji (pfedevsim interaktivnich
ptistrojovych desek - dashboardtl), ddle OLAP a pokrocilé analytické aplikace pro dolovani v
nestrukturovanych (text) i strukturovanych datech, a v neposledni fad¢ také fizeni vykonnosti
organizace (CPM) a podpora strategického planovani.

Business Intelligence systém piedstavuje velkou rozpoctovou a provozni zatéz a proto
je nutné peclivé planovat implementaci takového feseni podpory fizeni a je nutné dasledné
analyzovat a vybrat nejvhodnéjsi variantu realizace, které nejlépe vyhovuje technologickym
moznostem, rozpoctovym omezenim a skuteCnym informacnim a rozhodovacim potfebam
firmy. Jednou z moznosti, jak relativné levné realizovat BI, je vyuzit néktery z existujicich
nabizenych open-source produktt v oblasti Bl.

Open-source Business Intelligence

Princip poskytovani software na zédkladé open-source licence si za dobu své existence
v mnoha oblastech vybudoval velmi dobré jméno a mnoho organizaci ve svété postupné
objevilo a vyuzilo potencial, ktery open-Source nabizi a mnohdy na ném zavisi ¢innost firmy.
Stézejnimi oblastmi, ve kterych dlouhou dobu nachazi open-source nejvétsi uplatnéni, jsou
predevsim oblasti operacnich systémt, databazovych systéml a serverového zabezpeceni
chodu aplikaci. V oblasti Bl vsak open-source dlouhou dobu nebylo zastoupeno viibec,
ptipadn¢ pouze v podob¢ jednotlivych modult, které fesily néjaky tizce vymezeny problém.
Za poslednich 10 let se vSak situace zménila a nabidky zavedenych a zralych BI produkt a
platforem celkem tuspésné dopliuji zajimavé nabidky poskytovateli open-source produkti
pro feSeni BI ve stézejnich oblastech, kde se BI nejcastéji uplatituje (dotazovani a reporting,
OLAP, pokrocilé analyzy ad.). Vétsina poskytovatelti open-source BI nabizi sviij produkt ve
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dvojim licencnim provedeni, bud’ jako komunitni verzi, tedy voln¢ stazitelnou aplikaci se
zptistupnénym zdrojovym kodem, nebo jako komeréni verzi (uvadénou jako commercial
open-source, piip. enterprise edice), kterd jiz ma v podstaté atributy standardniho
proprietarniho software, nebot’ je poskytovdna za Gplatu na zékladé¢ licen¢niho modelu.

Na trhu sopen-source BI produkty dnes pusobi nékolik firem, nabizejicich jak
komunitni, tak i komeréni verze svych produktli a které si postupné upeviiuji své postaveni na
tomto trhu. NejvyznamnéjSimi hraci jsou spolecnosti Jaspersoft a Pentaho, které kazdorocné
soupeti o celosvétové prvenstvi v oblasti nabidky open-source BI. Zminény fakt, Zze se
poskytovatelé open-source Bl stali v poslednich letech vyznamnymi hrac¢i na BI trhu,
dokladuje analyticka zprava spole¢nosti Gartner zledna 2011 (Gartner, 2011), ktera
kazdoro¢né hodnoti vyvoj na trhu BI produkti a prezentuje postaveni jeho vyznamnych
ucastnikt dle urcitych kritérii (mj. i objemu ro¢nich trzeb) a do letoSniho vydani (obrazek 1)
se JiZ probojovala také spolecnost Jaspersoft (Pentaho bylo zminéno jako kandidat do matice
— viz. obrazek 1, avSak dle zpravy do stanoven¢ho terminu nedodali idaje o trzbach za rok
2010). Jaspersoft nabizi vramci své nabidky feSeni také provoz BI jako sluzby
prostifednictvim modelu SaaS. Mezi dalsi hra¢e na tomto trhu patii také spolecnost Talend,
ktera poskytuje nastroje v oblasti datové integrace, kvality dat a master data managementu.
Dale se zde tadi spolecnost Spagoworld se svym produktem SpagoBI, SQL Power Software,
se svou sadou standardnich BI aplikaci, nebo spole¢nost Jedox, kterd mj. nabizi robustni BI
plugin do produktu Microsoft Excel.

Open-source Bl s sebou nese jak vyhody, ale tak i urcité nevyhody. Hlavni vyhodou
open-source Bl v piipad¢ komunitni verze je moznost upravit a vyladit si vlastnimi silami,
nebo s vyuzitim sluzeb systémového integratora (¢i jiného externiho subjektu) aplikaci do
podoby, kterd vyhovuje potfebdm business procest, a zménach v nich. Je tak docileno
vyrazné flexibility daného nastroje a to vSe bez nutnosti platit licen¢ni poplatky za vyuziti byt
1 funkéné propracovanéjsi verze, zvlast pokud soubor funkci poskytovanych komunitni verzi
je pro rozhodovaci potieby firmy naprosto dostacujici. Nizsi celkové naklady vlastnictvi
(TCO), jako dalsi vyhodu uvadi také studie agentury Ventana Research (Ventana, 2006),
tento fakt je vSak nutné zvazovat v systémovém pojeti, nebot’ nulova cena za licenci produktu
je zpravidla vyvazena vys$simi naklady na Skoleni, integraci a adaptaci software atd. Hlavnimi
nevyhodami tohoto pfistupu jsou, vedle rizika nedostatecnych kapacit a schopnosti pro
realizaci Uprav vlastnimi silami, pfip. finan¢nich prostfedkti pro realizaci operativnich uprav
prostfednictvim externiho subjektu, predev§im mozné problémy s integraci do stavajiciho
technologického prostiedi (Forrester, 2010).

Komer¢ni verze produkti, které jsou poskytovany za poplatek, poskytuji hlavni vyhodu
pfedev§sim v podobé poskytované podpory a doplinkovych sluzeb (Skoleni, pravidelné
upgrady) a casto mnohem integrovangjSiho prostiedi dané softwarové platformy.
Poskytovatelé open-source BI vsak Casto nabizeji i moznost ziskat zpoplatnéné sluzby a
podporu v ramci hybridniho modelu poskytovani open-source BI i pro uzivatele komunitni
verze. Nevyhodou komeréniho OSBI je ztrata svobody v podobé moznosti operativni
adaptability aplikace. Nicméné vzhledem k tomu, ze komunitni a komer¢ni verze produktu
jsou spolu zpravidla propojeny (resp. komeréni rozsifuje komunitni), tak obé pozivaji vyhod
existence komunity nezavislych vyvojara, kteti se podileji na ladéni a vylepSovani komunitni
verze, a tyto upravy a opravy jsou pak zahrnovany i v ramci komerc¢ni edice.
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Obr. 1: Matice vyznamnych hracu na BI trhu. Zdroj: Gartner (2011)

Open-source BI predstavuje pomérné vitdlni a zajimavou alternativu k tradi¢nimu
proprietdrnimi BI zavedenych poskytovateld, kterda ma své vyhody, ale pochopitelné i
nevyhody. Jeho vniméani vSak neni ve svété jednotné, a existuji urcité faktory, které jsou
kritické pro spravné ¢i nespravné pochopenti jeho klicovych vlastnosti.

Postoj firem v CR k open-source Business Intelligence nastrojim

K open-source ve firmach (nejen) v CR, panuje cela fada nazor a predpokladi, které
jsou mnohdy postavené na nedokonalych znalostech, zaZitych mytech ¢i polopravdach a
zastaralych informacich, které mnohdy sahaji az k pocatkim open-source hnuti ve svété. Tyto
aspekty jsou souhrnné zahrnuty do existence tzv. FUD efektu, tedy efektu strachu (fear),
nejistoty (uncertainty) a pochyb (doubt), které charakterizuji zminéné postoje k open-source
obecng, a tedy i k open-source BI nastrojim. Tento efekt byl znat také z vysledki nedavného
prizkumu u 50 respondentt, proveden¢ho v rdmci vyzkumného projektu ¢. SP/2010132, ktery
prob&hl na Ekonomické fakulté v roce 2010 a ktery mimo jiné zjistoval postoje firem v CR
k jednotlivym charakteristikam. Tito respondenti sice nepouzivali zadné open-source BI,
avsak z 58% o n¢jaké alternativni open-source varianté védéli, cozZ je pozitivni zjisténi a firmy
tedy maji jakousi predstavu, jaké nastroje by mohly ptsobit jako alternativni nastroje BI
v ramci jejich architektury IS/ICT.
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Fears and threats Mean std.

dev.

Low security 421 1129
Source code openness 3.15 1.383
Low quality and lack of functions 438 0914
Low performance 4.06 1.060
Low vendor support 433 0.930
Low quality of documentation 413 1.003
Acquisition risks 3.65 1.101
Low community activity or size 3.49 0.906
Low open-source integration skills 391 1.060
IT or enterprise-wide open-source aversion 2.83 1.277
Technology environment integration problems 421 0.898
Lack of- or low user references 408 0.942

Tab. 1: Nazory respondentd na obavy a ohrozeni ohledné open-source Bl (hodnoceno na 5-ti
stupniové Likertove skale). Zdroj: vlastni zpracovani

Z tabulky 1 je patrné, e firmy v CR se nejvice obavaji v souvislosti s open-source Bl
podobnych problému jako firmy ve svété (dle Ventana, 2006), a sice predevsim nizkého
zabezpeceni, nizké kvality a funk¢nosti, nizké podpory ze strany poskytovatele a problémi
s integraci do stdvajiciho technologického prostiedi. Obavy z nizké urovné bezpecnosti
mohou byt podloZeny Spatnymi zkuSenostmi, nebo 1 béZnou dedukci z faktu, ze zdrojovy kod
je (v ptfipadé komunitni verze) volné pfistupny. Nizkd kvalita a vykonnost mize byt opét
podloZena nedostate¢nou informovanosti o vlastnostech konkrétnich nastrojii, resp. také
Spatnymi zkuSenostmi. Nicméné studie Forrester (Forrester, 2010) zmituje, Ze i vyznamnéjsi
open-source Bl produkty jako Pentaho a Jaspersoft nejsou schopny automaticky generovat a
zajistit pfistup k metadatim — toto feSeni je pak nutné zajistit alternativnimi cestami. Tento
fakt mize byt také jednim z méfitek v oblasti obav z nizké kvality a vykonnosti. Obava
Z nizké podpory ze strany poskytovatele muze byt produktem nedostatecné informovanosti,
nebot’ fada open-Source poskytovateld BI poskytuje za poplatek komplexni podporu a sluzby,
srovnatelné se sluzbami, které poskytuji zavedeni proprietarni poskytovatelé.

Podstatné pozitivnéjsi je jejich postoj k obavam z otevienosti zdrojového kodu a
pripadné rizika mozné akvizice, pozitivngji je také vnimana velikost komunity uzivatelt,
ktera je zfejme vidéna jako dostatecna a duveéryhodna, a¢ nebylo specifikovano, o jaky nastroj
a jeho komunitu se jedna, lze tedy predpokladat, ze je myslena komunita kolem open-source
obecng. Také averze vi€i open-source viibec neni pfili§ vysokd, firmy se tedy pfili§ neobavaji
vyuziti open-source, nicméné jistd averze existuje a muze byt opét podlozena napiiklad
Spatnymi zkusenostmi s né¢jakym specifickym open-source software.

Tabulka 2 pak predstavuje souhrn nazorti na pozadované atributy open-source, které dle
predpokladl v zasad¢é odpovidaji jejich vnimani respondentii s ohledem na obavy a ohrozeni.
Nicméné pozitivni je opét zjisténi, Ze si v zasad¢ nepieji nizsi otevienost zdrojového kodu,
vnimaji tedy tuto vlastnost v podstaté¢ jako vyhodu, avSak zjevné mylné interpretu;ji
nedostatek zabezpeceni jako pfiznak pravé otevienosti zdrojového kodu, coz je i jednim z
obecné znamych myta v souvislosti s open-source software.
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Desired attributes Mean Std.

dev.

More security 445 0.791
Lower code openness 284 1.153
Higher quality and more functions 433 0.769
Better performance 420 0.823
Better vendor support 439 0.868
Better documentation 433 0.747
Bigger and more active user community 3.89 0.910
More user references 3.84 0914
Easier integration into IS/ICT architecture | 4.48 0.762

Tab. 2: Nazory respondentd na pozadované atributy open-source Bl (hodnoceno na 5-ti
stupniové Likertove skale). Zdroj: vlastni zpracovani

Ob¢ tabulky pak ukazuji fakt, ze respondenti vnimaji jako nedostatek nedostatecné
uZzivatelské reference, které jsou u nas bohuzel velkou slabinou open-source BI, které se jinak
ve sveéte téSi pomérné znacné oblibeé, tedy lze predpoklddat, ze ve zvySeni informovanosti
firem lze spatiovat cestu ke zvyseni popularity OSBI také v CR.

Shrnuti

Prispévek se zabyval analyzou a zhodnocenim faktorli souvisejicich s moZnosti
realizace BI prostfednictvim open-source nastroju (s jejich specifickymi atributy) a jak tyto
faktory vnimaji nékteré firmy v CR jako potencialné ovliviujici pfi rozhodovéani o uziti této
kategorie software v ramci architektury IS/ICT v oblasti Bl. Kargumentaci zavéri byly
vyuzity vysledky z predchoziho vyzkumu, provedeného v roce 2010.

Firmy neustale hledaji vychodiska z tizivé situace doznivajici krize a BI, a¢ provozné
(i finan¢n€) potencialné¢ nakladné feSeni, mize poskytnout jistd vychodiska a feSeni této
situace. Open-source BI je ve svété uznavanou kategorii software i v oblasti BI, avSak
v ¢eskych podminkach neni az tak dobfe zndm4 a zastupci uzivatelit nebyli v rdmei vyzkumu
ani zjisténi. Jednim z vychodisek zvySeni popularity by mohly byt rozsdhlejsi informacni a
reklamni kampané vétsich i mensich open-source BI poskytovateld, které by si mély klast za
cil zlepsit povést open-source obecné (tedy nejen open-source BI) a také propagovat funkce,
vyhody a nevyhody (tedy silné i slabé stranky) a mozna rizika plynouci z implementace jejich
BI produktii a jak je lze eventueln¢ vyuzit ke zlepSeni chodu a fizeni firmy. Situaci také
mohou pomoci zlepsSit veétsi mnozstvi pripadovych studii a clankli na téma uspésné
implementace open-source Bl v podminkach CR (pro srovnani i ptipady ze zahraniéi), a jejich
patficna propagace v odbornych periodikach a také na akademické trovni — na Grovni vyuky
odbornych predméti (predevSim na vysokych Skolach), kdy dochéazi k transferu klicovych
znalosti a tvorb¢ znalostniho kapitalu budoucich odbornikii podnikové praxe.

Pouzité zkratky

IS/ICT — Information System/Information and Comunication Technology
Bl — Business Intelligence

OLAP — On-line Analytical Processing

OSBI — Open-source Business Intelligence

FUD — Fear, Uncertainty, Doubt

TCO — Total Cost of Ownership

CPM — Corporate Performance Management

SaaS — Software as a Service

IT — Information Technology
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ABSTRAKT:

V poslednich letech se ve svété ICT stale vice sklofiuje souslovi ,,cloud computing®. Jednim
z distribucnich modeli cloud computingu je také PaaS neboli Platform as a Service, kdy jsou
poskytovatelem sluzby poskytovany kompletni prostiedky pro podporu celého Zivotniho
cyklu tvorby a poskytovani aplikaci. Jednim z poskytovatelli PaaS je také Google se svym
Google App Engine (GAE). Aplikace v GAE se vyvijeji pomoci technologii Java Enterprise
Edition (JavaEE) , jako jsou Java Servlety nebo JavaServer Pages (JSP). Jednou ze sluzeb,
kter¢ GAE nabizi, je také databaze zvana Datastore. BohuZel tato databaze neni relacni, coZ
znemoznuje pouzivat vSechny obvyklé prosttedky webovych aplikaci JavaEE pro pfiistup
k datim. V JSP strankach jsou to hlavné znacky JavaServer Pages Standard Tag Library
(JSTL) typu SQL. Tento c¢lanek by mél naznaclit, jak lze tyto prostfedky pfizptisobit
pro pouziti s databazi Datastore.

ABSTRACT:

Recently the term “cloud computing” has been used frequently. One of the distribution
models of cloud computing is Platform as a Service also known as PaaS, where the providers
provide complete means for the support of the whole life cycle of development and providing
of applications. One of the providers of PaaS is also Google with its Google App Engine
(GAE). Applications GAE are developed with Java Enterprise  Editions (JavaEE)
technologies like Java Servlets and JavaServer Pages (JSP). One of the services offered
by GAE is also Datastore database. Unfortunately this database is not relational, which makes
it impossible to use all the common tools of the JavaEE web applications for the access
to dates. In the JSP pages these are mainly marks of JavaServer Pages Standard Tag Library
(JSTL) of the type SQL. This article should show how these tools can be adapted for the use
with the Datastore database.

KLICOVA SLOVA:

Cloud Computing, Platform as a Service, Google App Engine, Datastore, Java Data Objects,
Java Persistence API, Java Enterprise Edition, Java Servlet, JavaServer Pages, JavaServer
Pages Standard Tag Library.

KEYWORDS:

Cloud Computing, Platform as a Service, Google App Engine, Datastore, Java Data Objects,
Java Persistence API, Java Enterprise Edition, Java Servlet, JavaServer Pages, JavaServer
Pages Standard Tag Library.

Uvod
V poslednich letech se ve svété ICT stale vice sklofiuje souslovi cloud computing.
Hlavnim diivodem je technologicky pokrok, kterym svét ICT prochdzi. Zvysuje se vykon
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nejen pracovnich stanic a serverti, ale i malych zafizeni jako jsou mobilni telefony nebo
tablety, pficemz vSechna tato zafizeni jsou dnes prakticky permanentné pfipojena k Internetu.
A pravé tato skutecnost dnes dava cloud computingu Sanci uspét.

Co to vlastné cloud computing je? Cloud computing je na Internetu zalozeny model
vyvoje a pouzivani ICT technologii. Jak piSe [4], cloud computing je dalsi etapou v evoluci
Internetu. Cloud computing poskytuje prostiedky, prostfednictvim kterych vse,
od vypocetniho vykonu, pocita¢ové infrastruktury, az po aplikace, vam mize byt dodano jako
sluzba kdekoliv a kdykoliv budete potfebovat.

Podle [8] je zadkladni mysSlenkou cloud computingu to, Zze vSechny aplikace pracuji
pfimo na Internetu, od jednoduché aplikace az po kompletni operaéni systémy. Vyuziti cloud
computingu je v pripad¢ nékterych sluzeb jednoduse daleko levnéjsi variantou, nez feSeni
téchto sluzeb vlastnimi silami. Tim padem uzivatelé téchto sluzeb nepotfebuji zadny drahy a
vykonny hardware, nemuseji se starat o aktualizaci systému, nemuseji si kupovat ani
software, jednoduSe si vSe pronajimaji a sluzby vyuzivaji pomoci prohlize¢e webovych
stranek a rychlého internetového piipojeni.

Jednim z distribu¢nich modelti cloud computingu je mimo jiné také PaaS neboli
Platform as a Service. [1] popisuje PaaS jako sluzbu fesici potiebu spolehlivého, bezpeného
a Skalovatelného vyvojového prostiedi, které 1ze rychle konfigurovat a nasadit bez rozsahlych
technickych  znalosti. Pfikladem PaaS miZze byt také Google App Engine
[https://appengine.google.com/].

Google App Engine umoziiuje béh webovych aplikaci nad infrastrukturou Google.
Google App Engine umoznuje snadno vytvaret aplikace, kterd bézi spolehlivé i pii velkém
zatizeni a s velkym mnozstvim dat. S App Engine nejsou potieba zddné servery pro provoz
aplikaci: staci aplikaci nahrat a ona je pfipravena okamzité slouzit uzivatelim.

App Engine zahrnuje nasledujici funkce:
e dynamické webové stranky s plnou podporou pro bézné webové technologie,
e trvalé tllozisté dat s dotazy, fazenim a transakcemi,
e automatické Skalovani a vyvazovani zatéze,
e API pro autentizaci uzivatele a posilani e-maili pomoci Google tctu,
e vyvojové prostiedi, které simuluje Google App Engine na vasem pocitaci,
e fronty Gloh k vykonu prace mimo rozsah webového pozadavku,

e naplanované ulohy pro spousténi udalosti v uréeném case a pravidelnych
intervalech.

Google App Engine podporuje aplikace napsané v n¢kolika programovacich jazycich.
V prostiedi Java mizete vytvaret své aplikace pomoci standardnich Java technologii, vcetné
JVM, Java Servlets a programovaciho jazyka Java, ptfipadné jiného jazyka zalozeného
na JVM, jako je JavaScript nebo Ruby. Dalsim Google App Engine béhovym prostiedim je
také jazyk Python.[2]

Datastore

Jako vSechny webové aplikace, i webové aplikace provozované nad Google App Engine
potfebuji uklddat sva data do databazi. Za timto uCelem Google App Engine poskytuje
nerelacni databazi Datastore.
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Podle [3] Google App Engine Datastore poskytuje robustni, Skalovatelné datové
ulozisté pro webové aplikace s dirazem na vykon dotazli. Aplikace data uklada jako entity
s vlastnostmi. Datastore umoziuje provadét nad témito entitami dotazy. Datastore muze
provadét vice operaci v jediné transakci. Stejné jako u rela¢nich databazi transakce bude
uspesna, pokud kazdd operace transakce bude uspéSna. Pokud néktera z operaci selze, je
transakce automaticky odrolovana zpét. To je uzitecné zejména pro distribuované webové
aplikace, kde vice uzivatell mize mit pfistup nebo muize manipulovat se stejnymi daty
ve stejnou dobu. Na rozdil od tradi¢nich databazi, Datastore pouzivd distribuovanou
architekturu, aby mohl automaticky fidit skalovani pro velmi velké soubory dat.

Datastore nabizi nizkouroviiové API umoziujici jednoduché operace nad entitami,
véetn¢ ziskavani, vkladani, odstrafiovani nebo vyhledavani entit. Ale Google App Engine
Java SDK zahrnuje také implementace rozhrani Java Data Objects (JDO) a Java Persistence
API (JPA) pro modelovani a ukladani dat. Tato rozhrani obsahuji mechanismy pro definici
tfid datovych objektli a pro vykonavani dotazi v Datastore. Takze vyvojar webové aplikace
ma pro persitenci dat ve své webové aplikaci na vybér prakticky ze dvou API: JDO nebo JPA.
Nizkouroviiové API datastoru je opravdu velmi nizkouroviiové a nedisponuje Zadnym
dotazovacim jazykem na urovni SQL, kterym disponuji JDO nebo JPA.

[9] definuje standard JDO jako standardizované aplikacni rozhrani pro persistenci
objektt v Javé. JDO umoziuje implementovat libovolny zpiisob ukladani objekti — miize
slouzit jako aplikacni rozhrani objektové databaze, ale stejné tak miize provadét mapovani
objektil na relacni tabulky a ukladat data do relacni databaze. Podstatné ovSem je, ze aplikacni
rozhrani je zcela nezavislé na vlastni implementaci persistence, a proto aplikace vyuzivajici
JDO mohou bez vétSich zmén ukladat data do rGznych relacnich i objektovych databazi.
Na zaklad¢ standardu JDO bylo vyvinuto mimo jiné i n¢kolik OODBMS (napt. ObjectDB
nebo JDOInstruments). Jako dotazovaci jazyk JDO vyuziva jazyk JDOQL. Napiiklad dotaz,
ktery vybere vSechna slova sefazena podle data ulozeni miize v jazyce JDOQL vypadat takto:

SELECT FROM package.Word ORDER BY date DESC

Naopak podle [6] JPA poskytuje POJO model pro objektové-relacni mapovani. JPA
bylo vyvinuto jako soucast EJB 3.0, ale jeho pouziti neni omezeno pouze na EJB softwarové
komponenty. Muze byt také pouzito piimo ve webovych aplikacich nebo klientech, a to i
mimo platformu Java EE, napt. v Java SE aplikacich. JPA jako dotazovaci jazyk pouziva
jazyk JPQL. Stejny dotaz jako vyse uvedeny muze v JPQL vypadat pro zménu takto:

SELECT word FROM Word word ORDER BY word.date DESC

Jak 1ze vidét z uvedenych ukazek dotazovacich jazyki JDOQL a JPQL, tyto jazyky jsou
si podobné a to zejména z toho divodu, ze oba vychazeji z piikazu SELECT jazyka SQL,
ktery je v databazové praxi jiz hluboce zakotfenén. Jiné piikazy nez SELECT vlastné ani
vjazycich JDOQL a JPQL neexistuji. Piikazy jazyka SQL jako INSERT, UPDATE nebo
DELETE nahrazuje samotny programovaci jazyk Java svymi metodami.

Bohuzel se ale piikazy SELECT jazykt JDOQL a JPQL od piikazu SELECT jazyka SQL
li81 jak v syntaxi, tak zejména v tom, co je vysledkem takovéhoto dotazu v programovacim
jazyce Java. Vysledkem piikazu SELECT jazyka SQL v jazyce Java je typicky typ
java.sqgl.Resultset, coz je viceméné jen tabulka obalend objektem tohoto typu.
Programovaci jazyk Java je ale objektové-orientovany a aby mohl data pfikazu SELECT
jazyka SQL efektivné vyuzit, je nutno zaznamy vysledné tabulky namapovat na objekty.
Z tohoto diivodu se v objektové-orientovanych jazycich pouzivaji pro mapovani tabulek
databdzi na tifidy programovaciho jazyka objektové-relacni mapovaci rdmce (Object
Relational Mapping Frameworks). A JPA je pravé jednim z téchto ramci.

118



Vysledkem JDOQL nebo JPQL dotazu v jazyce Java jiz neni tabulka, ale pfimo seznam
objektll, typicky java.util.List, ktery jiz v jazyce Java neni problém zpracovat. Takze
vV tomto pfipad¢ stejné jako napf. pii pouziti objektové-orientované databaze zcela odpada
potieba jakéhokoliv mapovani.

Problém pouziti JSTL znacek s databazi Datastore

A tim se dostavame k problému pouziti Goodle App Engine Datastore na JSP strankach
Java EE webovych aplikaci. V typické webové aplikaci navrzené podle navrhového vzoru
Model-View-Controller plni JSP stranky vrstvu View webové aplikace, tedy prezentacni
vrstvu. V prezentaéni vrstvé webové aplikace je zejména nutno zadavat vybérové dotazy,
jejichz vysledek je pak na JSP strance zobrazen. Za timto ucelem v Java EE webovych
aplikacich existuji znacky JavaServer Pages Standard Tag Library (JSTL).

Podle [5] JavaServer Pages Standard Tag Library (JSTL) zapouzdiuje do jednoduchych
znacek zédkladni funkcionalitu béznou pro mnoho webovych aplikaci. JSTL poskytuje
podporu pro bézné, strukturované ulohy jako jsou iterace nebo podminky, znacky
pro manipulaci s XML dokumenty, internacionalizaci a znacky SQL pro pfistup k relacnim
databazim.

Pouziti znacek JSTL je velmi jednoduché. Pokud je nutno na JSP strance zobrazit
vysledek piikazu SELECT né&jakého SQL dotazu, staci jen pouzit znacku <sqgl:query>,
V jejimz téle je tento prikaz uveden, a jina znactka <c: forEach> dokaze vysledkem tohoto
dotazu iterovat, ¢imz miiZze vzniknout napt. HTML tabulka a to zcela bez pouZiti piikazi
programovaciho jazyka Java, ¢imz JSP stranka vyrazné ziska na prehlednosti, viz nésledujici
vytez JSP stranky:

<sqgl:query dataSource="jdbc/myDatasource" var="tabulka">
SELECT word FROM Word ORDER BY date DESC
</sgl:query>
<table>
<c:forEach items="${tabulkal}l" var="radek">
<tr><td>${radek.word}</td></tr>
</c:forEach>
</table>
Pii pouziti neSQL databaze, jako je napt. Datastore, neni problém ve vSech znackach
JSTL. Napt. jiz zminénd znacka <c:forEach> dokdZe iterovat nejen tabulkami, ale i
seznamy. Problém je pouze ve znackach s prefixem sql, které, jak uZ prefix sql napovida,
dokazou zpracovavat pouze SQL piikazy, kdeZto piikazy v dotazovacich jazycich JDOQL
nebo JPQL zpracovat nedokazou. Aby bylo pfesto mozno ostatni znacky JSTL, tedy znacky
S jinymi prefixy nez sqgl, pouzivat, je nutno si vytvofit knihovnu vlastnich znacek, které
dokazou zpracovat JDOQL nebo JPQL dotaz a vratit datovy typ pouzitelny v ostatnich
znackéach JSTL, tedy typicky seznam.

Navrh znacek umoziujicich zadani JDOQL nebo JPQL dotazi

Jak by tedy mohlo vypadat pouziti takovéto nové znacky umoznujici zadat dotaz napf.
pomoci JDOQL? Takova znacka by mohla vypadat napft. takto:
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<jdogl:query persistenceManagerFactory="${pmf}" var="seznam">
SELECT FROM package.Word ORDER BY date DESC
</jdogl :query>
<table>
<c:forEach items="${seznam}" var="objekt">
<tr><td>${objekt.word}</td></tr>
</c:forEach>
</table>
Jak lze z ukazky vidét, znaCka <jdogl:query> by zachovala syntaxi znacky
<sql:query>, tzn. Ze by bylo mozno samotny piikaz SELECT zadavat do téla znacky, odkaz
na persistence manager factory by bylo moZno zadavat pomoci jazyka Expression language
jako atribut persistenceManagerFactory znacky a vysledny seznam objekti by bylo
mozno ulozit pomoci atributu pojmenovaného pomoci atributu var. Takovyto seznam
objektl by pak jiz nebyl problém zpracovat pomoci standardnich znac¢ek JSTL.

Znacka <jpgl:query> vyuzivajici jazyk JPQL by vypadala samoziejmé naprosto
analogicky, tzn. Ze by atribut persistenceManagerFactory znacky nahradil atribut
entityManagerFactory odkazujici na entity manager factory, ktery vyzaduje
implementace JPA, viz nasledujici ukazka:

<jpgl:query entityManagerFactory="${emf}" var="seznam">
SELECT word FROM Word word ORDER BY word.date DESC
</jpgl:query>
Dalsi otazkou je, jakym zptisobem by bylo nejvhodnéjsi nové znacky implementovat.
Pro implementaci navrhovanych znacek by bylo nejvhodnéjsi pouzit technologii Custom tags,
ktera je soucasti Java Enterprise Edition. Podle [7] jsou Custom tags uzivatelsky definované
elementy JSP stranek, které zapouzdiuji opakujici se ukoly.

Technologie Custom tags pracuje na nasledujicim principu: misto znacky umisténé
v JSP strance je vykonana patfi€nd metoda tag handleru znacky, kterd vykond pozadovanou
akci. Ktera tfida je tag handlerem znacky, zda-li znacka mize obsahovat néjaké télo a jaké
znacka muze obsahovat atributy, to vSe popisuje tag library descriptor. Popis znacky
<jdogl:query> v tag library descriptoru by mohl vypadat napftiklad takto:

<tag>
<name>query</name>
<tag-class>package.Query</tag-class>
<body-content>scriptless</body-content>
<attribute>
<name>persistenceManagerFactory</name>
<required>true</required>
<rtexprvalue>true</rtexprvalue>
<type>javax.jdo.PersistenceManagerFactory</type>
</attribute>
<attribute>
<name>var</name>
<required>true</required>
<rtexprvalue>false</rtexprvalue>
<type>java.lang.String</type>
</attribute>
</tag>
Z vyse uvedeného popisu znacky <jdoqgl : query> Vv tag library descriptoru vyplyva, ze
by znacka mohla obsahovat télo (dotaz v jazyce JDOQL) véetné moznosti pouziti jazyka
Expression Language a didle by znacka meéla mit povinné atributy

persistenceManagerFactory avar.
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Pokud je k implementaci znacky pouzit novéjsi a jednodussi typ Custom tags, tzv.
simple tag, je tag hadlerem trida odvozena
od javax.servlet.jsp.tagext.SimpleTagSupport, ve které je vykondna metoda
void doTag (). A pravé v této metodé je nutno implementovat Java kod, ktery vykona dotaz
v jazyce JDOQL nebo JPQL, viz nasledujici sekven¢ni diagram vyuzivajici JDOQL:
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Obrazek 7 - zpracovani JDOQL dotazu v metodé void doTag () tag handleru znacky <jdogql : query>

V tag handleru jsou diky atributim znacky <jdogl:query> dostupné odkazy
na persistence manager factory a nazev proménné, pod kterym je ulozen vysledny seznam
objektl. Jak lze vidét ve vyse uvedeném sekvencnim diagramu, v metod¢ void doTag () tag
handleru znacky pak jiz staci jen pouzit persistence manager factory pro vytvoreni presistence
managera. Na zdkladé JDOQL dotazu lze pomoci persistence managera vytvorit dotaz a ten
vykonat, ¢imz ziskame vysledny seznam objektli. Tento seznam je na zavér nutno nastavit
jako atribut v rozsahu stranky pod zvolenym ndzvem proménné pomoci jsp kontextu.

V piipad¢é pouziti rozhrani JPA by vySe uvedeny sekvencni diagram vypadal velmi
podobné, jen datové typy a metody, které vyuziva rozhrani JDO, by nahradily datové typy a
metody, které vyuziva rozhrani JPA, viz nasledujici sekven¢ni diagram:
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Obrazek 8 - zpracovani JPQL dotazu v metodé void doTag () tag handleru znacky <jpql : query>

Vyse uvedené znacky <jdogl:query> pripadné¢ <jpgl:query> implementované
podle vySe uvedené¢ho navrhu by umoziovaly plné€ nahradit znacku <sqgl:query> standardni
knihovny znacek JSTL s tim, ze ostatni znacky knihovny znacek JSTL by zlstaly i nadale
plné pouzitelné.
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Zavér

Google App Engine je jednim z konkrétnich piikladi cloud computingové sluzby
vyuZzivajici distribuéni model Platform as a Service. Google App Engine mimo jiné nabizi
prostor pro nasazeni Java Enterprise Edition webovych aplikaci s moznosti ukladani dat do
nerelacni datab4aze Datastore. Problém pii pouziti databaze Datastore nastava ve chvili, kdy
pro ziskani dat na JSP strance webové aplikace chceme pouzit znacky s prefixem sqgl
knihovny JSTL. Tyto znacky neumoziuji pouzit ptikazy jazyki JDOQL nebo JPQL, které
podporuje databaze Datastore, ale pouze ptikazy jazyka SQL. Aby bylo mozné ostatni znacky
knihovny JSTL pouzit, je nutno znacky s prefixem sgl nahradit znackami novymi. Tento
clanek se snazil popsat principy, podle kterych by bylo mozné tyto znacky navrhnout a
implementovat.
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ABSTRAKT:

Téma prispévku je zaméieno na problematiku simulace procesti v primyslovém podniku.
V ivodu jsou popsany metody simulace podnikovych procesii a softwarové nastroje, které
podporuji zminéné aktivity. Nasledujici kapitola popisuje vybrany proces z oblasti oprav a
udrzby a mapuje jeho data. Dale je vybran podnikovy proces hlaseni poruchy (z oblasti oprav
a udrzby) a vhodny modelovaci nastroj (ARIS Web Designer), s jehoz pomoci je proces
zdokumentovan.

ABSTRACT:

The topic of this issue is dealing with simulations problems in process of environment
industrial company. In the beginning are listed methods of simulation business processes and
software tools, which are described in those activities. Next chapter is concentrating at current
business, mapping their current condition, according to situations in the areas of section
repairs and maintenance. Further fit carving instrument and suitably selected business
processes (from areas repairs and maintenance) are chosen and described by the help of
selected business processes (from areas repairs and maintenance) , usefully used as a toll for
selected model ARIS Web Designer.

KLICOVA SLOVA:

Podnikové procesy, procesni fizeni, simulace, udrzba

KEYWORDS:
Industrial processes, process control simulation, maintenance

1. Introduction

The correct application and functionality of system in concrete company conditions
should be used secure consistent fulfillment of all periods of customization Enterprise
Resource Planning (ERP) system. However the length of ERP system life cycle is not created
only by correct selection of the system and its careful customization, but substantially depend
just on concrete company conditions which the system is applied on. Correct formulation
of business aims and policy and optimization intradepartmental processes, belongs to the most
important of these conditions. The aim of use of information system and information
technologies (IS/IT) is not only to automate the current structure of the processes, but
to create new quality of more functional processes (REPA 2006).

System integrators sufficiently work out processing methodologies of each period
of business informative system life cycle. It is not a common practice to use these suppliers
fulfill appreciation and optimization of intradepartmental processes before application of their
system. This task rests with companies themselves or they can rent an external firm that deals
with these problems. In principle it should to find out, what is really happening in the firm,
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what processes there are under way, pass a judgment on their maintenance-ability and
effectiveness (costs, time and usage of each sources etc.) and on the basis of effected analyses
to suggest some effective methods. Rut and often for ages unchanging work style in firms can
lead to the fact that the some processes do not suit to current situation or ingoing conditions
existing in present firm conditions. It is clearly showing up that something must be changed
but how can we do it? It is evident that it is not possible to try different settings of business
processes in practice because possible mistakes can have fatal consequence for the firm.
Much more advantageous is to model these processes and checkup simultaneously
(to accomplish BPM — Business Process Modeling) before implementation of definite
changes in processes (BPR — Business Process Reengineering) (HEJDUK 2003).

The models and simulation are the aids how to investigate some future phenomenon
or situations, how to search out the inner rightfulness of real processes of which the direct
observation could be unreasonably expensive, risky or even impossible. The simulation
is a sort of intellectual imitation or reproduction of real going system by the help of specially
designed analogues — models, in which the principles of organization and purpose of this
system are reproduced.

Generally speaking, it is fit to approach modeling and simulation of processes, when
company management starts to study these kinds of questions:

e How the firm processes support the firm aims?

e Which alternatives are needed and which are unnecessary?
e What parts of processes are the most expensive?

e Where is the biggest profit for customer formed?

e How many sources (workers, tool grinder and sharpener, lines) are needed for
achievement of the aims?

e Where are the limiting points (constraints) of the processes?

e How to accelerate respond on the customers’ needs?

2. Industrial processes in LG. Philips Displays Czech Republic, Plc.

Manufacturing company LG. Philips Displays Czech Republic was located in Hranice
na Morave region. It was founded by the join of two firms dealing with the manufacturing of
electronic equipment and instruments, LG and Philips. The company deals with the
manufacturing of the TV screens in two production lines, so-called JUMBO line and LARGE
line. The scheme of the manufacturing process is represented in Figure 1 (NOVAK 2005).
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Figure 1 — Industrial process in LG. Philips Displays — Jumbo and Large lines

2.1. Industrial processes

Manufacturing concern uses ERP system for control of business processes. For
documentation software Microsoft VISIO is used. Company also derives benefit from 1SO
Pack, which is built on norm I1SO 9000 quality control. 1ISO Pack includes information about
all processes in company. E. g. Production, purchase, sale, logistics, communication with
consumers etc. Described processes are divided into the branches, where they are worked out.

Process of manufacturing consists these periods:

1. First the process Mask is done, where the screen masks are hung on the conveyor
(it is a front screens made from glass). The mask is cleaned and prepared for the next process.

2. In process Screen the parts so-called Screen are put in, these are parts from the metal,
consists from three parts, in which there are three openings for imagery points of colors. In
construction of each part the layer of phosphorus is laid, the washing follows and then the
next montage of Screen is done, next the shade is added. This part of industrial process needs
a very pure environment.

3. The third process is called Thermal process, there thanks to a special silicic adhesive
and high temperature in the furnace the front and back parts of screen are put together.

4. Process MMM consists of three parts:

e Measuring - where the measuring of screen parameters are measured and the
quality of the screen is evaluated.

e Matching - in this process deflecting coil and electron-beam gun are placed.
e Magnetization - there the gunray electron ordnance is magnetized and set.

In the last process the side of screen is painted and the control is made, if the front side
of the screen is not scrapped. If not, it is polished yet and the finished product is dispatched to
process of logistics. If the screen is defective, it is sent to the Reclaim Process, where the
stage of the fault is evaluated and the screen is taken apart. It goes into washing, cleaning, ant
then it goes back into the manufacturing process again.
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2.2. The present situation in Repair and maintenance section

The present situation in area of company processes on the repair and maintenance
section are divided according to this structure:

e JUMBO line: Mask — Screen — Thermal - MMM,
e LARGE line: Mask — Screen — Thermal - MMM,

e RECLAIM a CHEMPREP: Reclaim and Chemprep are manufacturing sections
are corporate for the JUMBO and LARGE, their activities are not reliant on the
concrete manufacturing line. The reclaim processes rejects production from the
all lines and tries maximally to recycle the used components and take them back
to the manufacturing. Chemprep goes about the preparation of chemicals (e.g.
phosphorus) for all these products and manufacturing lines.

In each section another system of maintenance and reparation is innovated. Different
kinds of managing and documentation forms are used, e.g. written documentation or software
Excel, Lotus and Access. That is why the company LG. Philips Displays Czech Republic, Plc.
decided to make, all these systems unite in one. The System SAP R/3 is used for this purpose.

Repair and maintenance system is divided into:

1. Working maintenance (solving of disorders on the spot). It refers to unplanned
upkeep tool grinder and sharpener that the machine fault or his arrangement caused. Mostly it
is concerned on exchange of the crank arrangement, correction of the arrangement on the spot
(constriction of definite unstrung parts of the machine) and so on.

2. Planned maintenance (regular yearly dead plate). The planned maintenance defines,
which work will be done, on which equipment it will be accomplished and how often it will
be repeated and what rules of the repetition will be used. In the system these rules can be
combined together:

e Repeated maintenance — the work will repeat always after a period of engaged
time interval. It is used for planning of the checking, regular work on equipment,
especially with usage recipes producer, plans skill and so on.

e Seasonal maintenance — the work is done every year in given date. This way
it is possible to plan line work on chosen group of arrangement.

e Maintenance after abrasion — the work is done after overfullfillment of limit,
given for tracked period of abrasion (mileage, number of working cycle ...)
the abrasion is secured by the inspection, for work accomplishment the attrition
is counted from zero.

3. Preventive maintenance (following critical values, delete plan, and so on). Preventive
maintenance is done partly according to the given maintenance programs and partly
on the basis of plotting diagnostic signals (in the event of using of diagnosticians
at maintenance). E.g. Maintenance and cleaning tool grinder and sharpener, small corrections,
cleaning of filters and traps impurities and so on.
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3. Structure of maintenance and reparation process

3.1. Requirements for texture creation

First we need to create a structure and according to this structure the maintenance will
work. In principle it is a flowchart the next step is to obtain as much as possible information
about technical places in detailed sections JUMBO and LARGE, that means to equip these
technical places. It was important to definite, how to deal with technical places and their
equipment. E.g. technical place, we cannot replace somewhere else than where they are just
located. Compared to that technical equipment of places is possible to move also on other
technical locations, but it has its rules too. Communication with people, who works
in maintenance section, is also very important. Problems ,,how to assign reports to the system
SAP as much as effectively and simply* are solved with them, and also ,,how to work with
these reports next®. Also it was necessary to train and explain the way of operating in system
SAP R/3. During this the data about technical places and mainly about their equipment are
pasted (MORAVCIK 2005).

Requirements for maintenance management:

e display a technical reality - equipment, piece list of spare parts,
e reports,
e work processes,
e maintenance plan,
e COMMISSIONS,
e statistical processing,
e integration IS into the company.
Structure and kinds of maintenance:

Maintenance and reparation of technical system includes these proceedings:
e inspection - inquest of the real state,
e maintenance - preservation of the requisite state,
e reparation - restoration of the requisite state.

Organization of maintenance pursues also the next technical maintenances that do not
line in maintenances indeed, but they should be done in centralized maintenance system — by
scheduling and realization of commissions:

e new construction or reconstruction of equipment,
e cleaning,

e inspection,

e tool - making and preparations,

e aid production and so on.

Hierarchical structure of division production has this form: Technical place — equipment
— constructional unit — spare part.
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3.2. Maintenance and reparation policy
The maintenance and reparation policy includes these three areas:

1. Root data — this area includes data, which stay in system longer time and it creates
the processing mainstay of each company processes.

2. Planning — it includes maintenance report, which forms maintenance before order
transaction, and further maintenance plans in terms of planned maintenance.

3. Order transaction — amounts of scheduling functions and order transaction, like e. g.
scheduling of materials, capacities, requirements for material and achievements order, as well
as following loads.

Organization structure of repairs and maintenance

Planners are defined like planning groups of maintenance in terms of company
maintenance planning. Units of capacity for maintenance are administrated like workplace
of maintenance in the maintenance and reparation maintenance. The maintenance workplaces
are mostly assigned to the company which plans maintenance, but it is also possible to use
maintenance and reparation proceeding from other workplace maintenance (Ministr at all
2009). For description of fitting company in process was chosen diagram PM (Plant
Maintenance). This diagram shows report establishment and progress of maintenance
function.

4. Model of report process in fault

The Tool ARIS Toolset is used for the modeling of report process in fault. Company
policy of LG. Philips Displays Company, plc. does not allow anybody to go direct into SAP
system from the outside (UMLAUF 2003). That is why this model projected in ARIS is used
as a pattern for the customization (setting and adaptation) of PM module (plant maintenance)
direct in SAP system. As a matter of fact, the preset modulus PM acclimatized is given
requirements and conditions according to the given model (CERVENKA 2001).

Figure 2 shows, how the maintenance and reparation system is solved. We can see, how
the spare parts run to each section (Mask Screen, Thermal, MMM, Chemprep and Reclaim).
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Figure 3 shows Requirements for order process creating.
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Figure 3 — Creating of Requirements for order

Conclusions

In this contribution are requirements and needs described, needed for development
of business mock - up maintenance on the reparation and maintenance section. A suitable
modeling tool was chosen — it is a product ARIS Toolset, which was produced by the IDS
Scheer Company. The next part includes a model of the process of default report, for which
the existing company process was used and the model in the reparation and maintenance
section. This model was used for the customization of modulus PM in SAP in LG. Philips
Displays Company. The model was created on the ARIS Web Designer server; it has
a different graphic interface, than ARIS Toolset. Anyway, the functions are the same
for the both products.

For the evaluation of expense and planning of the maintenance in the company, is useful
to use analysis and reports, which we can obtain from the company information system SAP
in schedule form. The schedule could be compiled by e.g. export in MS Excel, where we can
generate different kinds of diagrams. From these diagrams and charts it is possible to evaluate
the state of expenses (cost analyses on several technical places, analysis according to specific
order), productivity, maintenance scheduling and so on. In this way it is possible to follow the
economy of simulated processes and subsequently to do hits to their textures (their
optimization).
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ABSTRAKT:

Prispévek se vénuje oblasti zabezpeceni klicovych aktiv spole¢nosti formou systémového
pfistupu. Tento pfistup umoZiluje organizaci planovani, zavadéni, kontrolu a udrzbu
bezpecnostnich opatfeni, kterd slouzi k ochrané vyznamnych firemnich aktiv a zajiStuji
kontinuitu primarnich firemnich procesi. V uvodu ¢lanku budou popsany aktualni
bezpecnostni rizika ohrozujici soucasné informacéni systémy. Piedevsim bude tato oblast
zaméfena na problematiku lidského faktoru v ramci zavadéni bezpecnostnich pravidel a
postupti. Na tuto ¢ast bude navazovat rozbor podstaty systému fizeni informac¢ni bezpecnosti,
pristupy k jeho implementaci a v zavéru budou zhodnoceny vyhody, které zavedeni ISMS
skytad. Cilem clanku je tedy shrnuti zakladnich vlastnosti systému fizeni informacni
bezpecnosti a zhodnoceni jeho pfinosu pro organizaci.

ABSTRACT:

The paper focuses on security of key company assets as a systematic approach to
implementation of information security management system. This approach allows an
organization planning, implementation, monitoring and maintenance of security measures.
These measures are designed to protect important corporate assets and ensure continuity of
primary business processes. The article is a summary of the basic properties of information
security management system and evaluates its benefits to the organization.

KLICOVA SLOVA:

Systém fizeni informacni bezpecnosti, analyza rizik, klasifikace aktiv, PDCA, bezpe¢nost
informaci

KEYWORDS:

Information Security Management System, Risk Analysis, Information Classification, PDCA,
Information Security

Uvod

Kazda spoleCnost uchovavajici sva data v elektronické podobé se nckdy vénovala
otazkam jejich zabezpeceni. Informacnimi aktivy v databazich spole¢nosti mohou byt
smlouvy s obchodnimi partnery, Gidaje o zaméstnancich, cenové politiky, nebo jedine¢né
postupy umoznujici ziskat konkurenéni vyhody. Ne¢které =z téchto udaji spadaji
pod legislativni ochranu, jiné jsou chranény v ramci zajma samotné firmy, maji ovSem jeden
spolecny rys. Je tieba vytvorit bezpecnostni pravidla a postupy slouzici k jejich ochrang.
Jednou z cest, jak zabezpecit tyto klicové informace, je vybudovani systému fizeni informaéni
bezpecnosti (ISMS). Cilem tohoto pfispévku je rozebrani podstaty a vlastnosti tohoto systému
a zhodnoceni zékladnich stavebnich kament, které umoziuji jeho uspéSnou implementaci
a provoz.
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Aktualni bezpecnostni hrozby

Mezi hrozby, které jsou nejcastéji medializovany v souvislosti s informac¢nimi systémy,
patii utoky hackeri, primyslova Spiondz nebo kradeze. Tyto hrozby ovSem nepatii k tém
nejcastéjSim. Nejvice ohrozujicimi hrozbami jsou naptiklad selhani dodavky energie, selhani
hardwaru, Skodlivy software nebo selhdni komunikacnich technologii. Dal§i vyznamnou
hrozbou jsou také vlastni zaméstnanci spole¢nosti neboli lidsky faktor. [1]

Uroven zabezpeéeni novych a modernich informaénich systému je mnohem vyssi, nez
tomu bylo pfed nékolika lety. Pro hackery se stavaji takovéto systémy nezajimavé, nebot
musi vynalozit zna¢né usili na prolomeni jejich ochrany a zdrovei nemaji zarucen uspéch.
Pti podobnych utocich také hrozi riziko jejich odhaleni. Utajované informace se tak stavaji
velmi cennym zbozim pro konkurenéni spole¢nosti. Existuji ov§em skupiny i specializovani
jednotlivei, ktefi umi tyto informace ziskat. Tito zlod¢ji hledaji nezabezpecena mista, kterymi
se pak dokazou vloupat i do velmi dobie zabezpecenych instituci. Jednim z téchto rizikovych
mist je bezesporu chyba uZivatele neboli vy$e zmitiovany lidsky faktor. Utoénici ke svym
utoklim vyuZivaji metod socidlniho inZenyrstvi. Socidlni inZenyrstvi je snaha o zmanipulovani
uzivatell informac¢niho systému, aby nevédomky pomohli k prolomeni jeho bezpecnosti
(naptiklad prozrazenim uzivatelského jména a hesla, nainstalovanim viru). I informovani
uzivatelé mohou snadno podlehnout utoktim socialniho inzenyrstvi, které je Casto Sité pfimo
na miru konkrétnimu typu uzivatele. [4]

Cile rizeni informacni bezpecénosti

Zavedeni informacni bezpecnosti stavi na ochrané tfi zékladnich ryst kazdého
informacniho aktiva. Jedna se o jeho dostupnost, integritu a divérnost. NaruSeni jakékoli
z téchto vlastnosti miize v krajnich ptipadech zpiisobit pferuseni ¢innosti organizace, finan¢ni
ztraty a poskozeni dobrého jména firmy (znacky, loga). Systém fizeni informacni bezpecnosti
se snazi témto nasledkiim piedchazet. Jeho cilem neni zarucit vyss$i nebo ,,dokonalou*
bezpecnost, nabizi vSak ndstroje, které firmé umozni védomé rozhodovat o bezpecnostnich
problémech a vynakladat zdroje do této oblasti efektivné. [2]

Zabezpeceni informacnich aktiv nekon¢i pouhym zavedenim bezpecnostnich opatieni.
Jedna se o neustdle se opakujici proces planovani, implementace, monitorovani a zlepSovani
informacni bezpecnosti. VSechny tyto faze jsou zahrnuty pod cyklem PDCA, tedy Planuj,
D¢lej, Kontroluj, Jedne;. [6]

Principy zavadéni fizeni informacni bezpe€nosti v organizacich

Prvnim krokem, ktery vede k vybudovani ISMS, je rozhodnuti vrcholového vedeni
0 potfebé& zavedeni bezpecnostnich politik a postupti. Tento krok je Casto zapti¢inén obavou
oklicovd informac¢ni aktiva spoleCnosti, pfipadné miZze ndsledovat po proZitém
bezpecnostnim incidentu.

Nasledné je tfeba urcit hranice systému fizeni informacni bezpecnosti a to jak fyzické,
tak 1 logické. Je nutné si uvédomit, ze bezpecnost se zdaleka netykd pouze elektronické
komunikace, ale je tfeba zabezpecit informace také fyzicky. Pfistupy k serverim, databazim,
zalohovacim zafizenim, kartotékam, to vSe musi byt zabezpeCeno v zavislosti na hodnoté
informaci, které jsou zde uchovavany.

Zakladem systému fizeni je jiz zminény princip PDCA. Prvni fazi je planovani, které
predstavuje urcitou piipravu pro dalsi fazi implementace. V této Casti cyklu je tieba provést
analyzu rizik, coz zahrnuje identifikaci vSech aktiv v rdmci organizace, jejich ohodnoceni
a posouzeni hrozeb, které se k témto aktivim vztahuji [3]. Dilezitym aspektem pii realizaci
analyzy rizik je zvoleni vhodné metody. Existuji dvé skupiny, na které se metody analyzy
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rizik mohou dg¢lit. Jednou z téchto skupin jsou kvalitativni metody, které se vyznacuji tim, ze
hodnoceni rizik je provadéno slovné pomoci pisemného popisu. Dalsi skupinou jsou metody
kvantitativni, které pfistupuji k ur€eni hodnoty rizika S vyuzitim matematického vypoctu.
Ciselné se riziko nejéastéji vyjadiuje predpoklddanymi finanénimi ztratami v piipadé
realizace dané hrozby.

Pokud jsou jiz vSechna aktiva ¢iselné¢ ohodnocena a jsou zhodnocena rizika, ktera je
bezprostiedné ohrozuji, je mozné 1épe planovat a situovat zdroje na jejich ochranu. Vytvoii se
tedy plan, ktery obsahuje soupis opatfeni slouzici k zabezpeceni rizikovych aktiv.
V nasledujici fazi ,,Dé€lej jsou pak tato opatieni implementovana do bézného firemniho
prostiedi za pomoci hardwarovych nebo softwarovych feseni, Skoleni nebo ur¢enych postupti.
Po tomto kroku je nutné prfistoupit ke kontrole nové zavedenych bezpecnostnich postupii
a procedur. Nektera opatfeni mohou piipadat zaméstnancim organizaci prili§ slozitd, coz
muze vést k jejich ignoraci nebo nevhodné implementaci. Monitorovani provozu ma za kol
tyto nedostatky odhalit a pripravit podklady pro piipadné napravné kroky. Ty jsou
realizovany v posledni fazi ,,Jednej“, ktera predstavuje zakonceni celého cyklu PDCA. [7]

Zplsoby prosazovani bezpecnostnich opatfeni mohou byt rizné. Zakladnim krokem je
stanoveni pravidel ve formé bezpeCnostnich smérnic a politik. Tyto dokumenty urcuji
jednotny postup v piipad¢€, ze dojde k ohrozeni aktiv organizace. Dodrzovani téchto pravidel
je kontrolovano, a pokud dojde k jejich poruseni, ma zaméstnavatel pravo ud¢lit odpovidajici
sankce. [5]

V ramci prosazovani bezpecnostni politiky v organizaci hraji vyznamnou roli také
Skoleni. Pokud si zaméstnanec neuvédomuje vyznam zavedenych opatieni, mize nékteré tyto
postupy podcenovat, nebo je nevhodné interpretovat. Pro stanoveni hranic je také vhodné
pouzit technické prostredky. Napiiklad omezeni pfistupu na podezielé servery, zikaz
instalace vlastnich aplikaci na firemni PC nebo nastaveni systémového pozadavku na zménu
hesla po uplynuti stanovené doby.

Prinosy Fizeni informacni bezpecnosti

Zavedeni ISMS sebou pfinasi fadu vyhod. Jednim z pozitiv je splnéni pozadavki
narodni legislativy, které vede k eliminaci trestnich postihii a sankci. Spolecnost také ziska
prehled o vSech aktivech, které jsou v jejim vlastnictvi. Nejednd se pouze o elektronicka
aktiva (elektronické smlouvy, financni ptehledy, zaméstnanecka data), ale také o aktiva
softwarova (klicové aplikace) a fyzicka (servery, PC, flash-disky). Identifikace a nasledné
ocenéni téchto aktiv umoziuje efektivné sméfovat financni prosttedky pouze do oblasti, které
to vyZzaduji, coz vede k optimalizaci nakladf. Po uspéSném vybudovani ISMS také vyrazné
vzroste divéryhodnost samotné organizace. Tato vyssi prestiz zajistuje vyhody pii jednanich
se zdkazniky a partnery.

Zavér

Rizeni informaéni bezpe¢nosti se stava stale oblibengjsim tématem nejen velkych
mit k dispozici pfistup k informacim v okamziku jejich potfeby. Ochrana informacnich aktiv,
kontinuita podnikani, fizeni zdrojl, vSechny tyto oblasti bezpecnosti spadaji pod ISMS.

Pokud spole¢nost zvazuje zavést v oblasti ochrany klicovych udaji urcitd pravidla, je
systémovy pristup spravnou volbou. Umoziluje fidit bezpecnost z Sirsi perspektivy. Zavadét
opatfeni bez znalosti ceny zabezpeCovanych informaci muze vést k neefektivnostem
a Spatnym rozhodnutim. ISMS je diky obecnym pozadavkiim a ptistupim vhodnou volbou
pro jakoukoli spole¢nost, bez ohledu na velikost nebo obor podnikédni. Jak uz bylo feceno,
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samotny systém fizeni nezajisti dokonalou ochranu firemnich aktiv, ale umozni spole¢nosti
ziskat prehled o vSech cennych informacich, jejich zranitelnostech a moznostech jejich
ochrany. Stouto informacni zakladnou je pak pouze na rozhodnuti vedeni, jak
s identifikovanymi riziky nalozi.
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ABSTRACT:

In this paper the problem of designing and implementing of systems integrating distributed
information resources is discussed. Firstly, network organizational forms that have arisen
recently are characterized and benefits for organizations constituting such structures are
identified. Secondly, various forms of network organizations are characterized. On the basis
of these characteristics the most important features of solutions integrating organizations
constituting network structures are talked over. Because traditional solutions based on
relational databases are perceived as not adequate for information resources integration in this
situation, the HIRIM (Heterogeneous Information Resources Integrating Model), as an
example of integrating model, is proposed. This model is based on co-shared ontology. The
architecture of it is described and the problem of queries formulation by users as far as the
role individual modules play in this process are explained. The structure of co-shared
ontology, which consists of three parts, is also described. Next, the example of the system
based on the HIRIM is discussed — on the basis of a conceptual model of information
resources, individual parts of the co-shared ontology are designed. In addition, an example of
how to ensure some integrity rules is shown. Finally, in the conclusion, the usefulness of
integrating systems based on co-shared ontologies is underlined and future work is discussed.

KEYWORDS:
distributed data, ontology, integration, integrating systems

1. Integrating versus integrated solutions

Development of tele-information technologies has contributed to the appearance of new
organisational forms, e.g. network structures based on mutual connections between
companies do not related by capital. The network joins autonomous or slightly connected
units. The crux of such organisational form is that independent enterprises, using tele-
information technologies, form voluntary, often occasional configurations [7]. The networks
may be organised within one country, becoming local, regional organisations or they may
cross borders establishing global, supranational structures. The network connections may be
temporary, when intensification of contacts between organisations changes in time and depends
on current necessities, or more formal, if organisations connect formally creating corporations
operating on specific area or having global range.

The aim of designing of networks is striving for improvement of operational conditions
effectiveness, costs decreasing, growing of competences and so on. As far as benefits for
enterprises constituting network structures are concerned there should be mentioned [1, 3, 6]:

e easier information flow between organisations,

e easier access to information,

e the possibility to use information resources belonging to partners,

e the increase of quantity of information resources and easier access to resources and skills
belonging to partners.

Such organisational structures have also some weak points, including [11]:

e problems connected with mutual connections management,
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increase of transactional costs when the number of network participants grows,

the possibility to emergence of egoistic and opportunistic behaviour,

possible exploitation of some partners by those controlling the most important information,
the problems connected with information management, its safety and security, which is
more complicated in network structures than in traditional organisations.

The networks are especially useful when quick and precise information (essential from
commercial and social points of view) flow is necessary [1]. Such organisations may be of
various forms, establishing dynamic structures, often occasional. The structures are:

e cluster — this organisational form concentrates a group of companies belonging to the same
branch as well as other organisations operating in the same region; establishing such a
structure companies co-operate for mutual benefits, jointly organising distribution of
products, marketing or promotion,

e technological park — this form joins economic institutions whose main task is to create
conditions for running various businesses; the task is achieved by supporting innovative
enterprises in development of products and manufacturing methods, the optimisation of
technology transfer conditions and commercialisation of research results from research
institutions to business,

e process organisation — it arises as a result of separation of activities which constitute
processes fulfilled in an enterprise, followed by identification and naming of these
processes in order to achieve reasonable management,

e virtual organisation — the organisational structure in which resources of cooperating
enterprises are being connected in order to achieve higher benefits than in the situation
when every company operates separately,

e fractal — contemporary organisational form arising mainly within one company; such a
structure may be established by a whole company (macrofractal) or its organisational units
(microfractal); fractals are based on self-organising and autonomous employee teams
which have full access to quickly flowing information [2].

Discussed above network organisational forms (clusters, technological parks, process
organisations, virtual organisations and fractals) join distributed and heterogeneous
organisations, so tele-information technologies enabling fast exchange of data, information
and knowledge are crucial for their existence. So, it is necessary to elaborate and employ
adequate processes management systems and information systems enabling separate gathering
data and information but common their using and exchanging. The described organisational
structures are dynamically changed, connections between individual partners are often
informal, units, sometimes completely different, are merged, they are organised occasionally
in response to appearing market needs, challenges and changing conditions. To achieve such
dynamically changing functionality it is necessary to coordinate commonly fulfilled
processes, establish connections between applications and systems employed by individual
units and appropriately manage of separately gathered information resources. So, information
systems designed for such organisations should have at least following characteristics:

e be scalable, which means the ability to enclose new units to the system,

e Dbe flexible, which means the possibility to adjust their structures to changing environment,

e activities and processes should be fully or at least possibly highly automated,

o they should be as user friendly as possible, the structure of user interface has to enable,
among other things, uncomplicated access to necessary information resources gathered by
individual partners.
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Because traditional database systems do not have such functionalities, alternative
solutions that enable information resources management in dynamically changing environment
in which organisations creating network structures operate have to be elaborated.

2. Queries formulation in the proposed HIRIM solution

Significant characteristics of integrated systems based on central database are the lack
of flexibility and scalability, for this reason they cannot be used in quickly changing network
organisations. So, alternative solutions have to be elaborated. There have been various
systems proposed in this area:
¢ for integration of various kinds of information resources [see e.g. 5, 10, 13],

o for integration of semistructural data [see e.g. 9, 12],
e Personal Information Management (PIM) systems [see e.g. 4, 8].

Due to the complexity of the problem of heterogeneous distributed information
resources integration, independently of employed solution, an integrating system has to be
composed of modules fulfilling partial tasks constituting the whole process of integration. The
exemplary integrating system based on the HIRIM (Heterogeneous Information Resources
Integrating Model) consists of four layers (fig. 1):
¢ local information resources, comprising integrated component systems,

e local communication wrappers, being the interface to those information resources stored
in local systems that are made available in integrating system,

e global, storing metainformation about co-shared information resources; this layer, among
others, is used in the process of queries formulation,

e user interface, used for communication with users during queries formulation and is
responsible for chosen information resources presentation.

The proposed solution has three crucial features being deciding factors as far as
usefulness of information resources integration in dynamically changing environment is
concerned:

e one of modules of the global layer is dynamically modified co-shared ontology compris-
ing metainformation about information resources actually available in integrating system,

¢ local systems constituting the local information resources layer remain unchanged,

e queries processing is two-staged — information resources sent to users in response to their
queries have to be finally processed in users’ local systems.

The whole process, from queries formulation to sending of chosen information
resources to users’ systems, is automatic. In individual layers following tasks constituting the
process are fulfilled (fig. 1):

e (queries formulation (the user interface layer with the use of metainformation about
available information resources stored in the ontology),

¢ sending of formulated queries (the user interface layer —> the global layer),

e sub-system choice and sending queries to chosen sub-systems (the global layer —> the
local communication wrappers layer),

e (queries reformulation, names translation and sending of converted queries (the local
communication wrappers layer —> the local information resources layer),

¢ the choice of information resources and sending them in untransformed formats (the local
information resources layer —> the local communication wrappers layer),
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Figure 1. The process of information resources integration in the HIRIM
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names negotiation and sending chosen data and information (the local communication
wrappers layer —> the global layer),

chosen information resources integration and sending them to users (the global layer —
the user interface layer),

final processing of obtained information resources (the user interface layer).

. Co-shared ontology as a core of the HIRIM

Due to the popularity of XML and its wide application to various information resources

exchange, this language was chosen for the ontology codification. In the proposed solution
the structure of the ontology consists of three sections:

<concepts>, comprising metadata about all concepts and connections between them; this
section will be used to design graphic user interface enabling the choice of facts; the
concepts chosen by users will be placed in the FROM clause of formulated queries; every
concept has a name <concept_name>, category parameter which specifies its kind (which
may be hermetic, open or service) and info parameter including understandable
information for users about the concept’s content, helpful during the process of queries
formulation; sub-concepts, being the elements of sup-concepts, have also predicate
parameter being used for understandable description of the connection; the structure of
this section of the ontology is depicted in fig. 2,
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Figure 2. The structure of <concepts> section of the ontology.
Key: in braces — set of elements, in square brackets — optional elements, slash — alternative,
the choice of one of many

<concepts>
{
<concept name category="hermetic/open/service"
info="information about the concept’s content">
[
<concept name category="hermetic/open/service"
predicate="connection name"
info="information about the content">
</concept name>
bl
</concept_name>
}

</concepts>

e <attributes>, where, for every concept defined in the <concepts> section, the attributes
describing it are stored (fig. 3); the attributes are divided into groups:

— <where_clause>, where attributes that may be used for the formulation of select
condition are described; they may be of simple (parameter type) or validation
(validation) types.; in the last case, during logical condition formulation users have to
choose one or more values (more, if the parameter where has multiple value) from a
dynamically prepared list,

— <others>, where the rest of attributes characterising concepts are described,

e <validation>, comprising validation values sets for attributes described in the <attributes>
section that are of validation type (fig. 4); this section is created only if at least one
attribute in the <attributes> section is of the validation type.

Figure 3. The structure of <attributes> section of the ontology.
Key: see fig. 2, additionally: | — marks of elements constituting alternatives

<attributes>

{ <concept name>
[ <where clause> {
<attribute name |type="type name"|/
|validation="validation name" [where="multiple"]|/> }
</where clause> ]
[ <others> {
<attribute name type="type name"/> }
</others> ]

</concept name> }

</attributes>

Figure 4. The structure of <validation> section of the ontology. Key: see fig. 2

<validation>
{ <validation name>
"value 1" ... "value n"
</validation;hame> } N
</validation>

4. How it works — an example

In the exemplifying solution the conceptual project of the ontology was designed (fig.
5). The following decisions were taken:

¢ the ontology consists of five connected concepts,
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o the attributes that may be used for definition of select and project operations are illustrated
as ellipses; the double line ellipse specifies attributes that may be used for formulation of
select condition by the choice of suggested values,

e remaining attributes, enabling only the definition of project operation, are put in a
rectangle representing a concept, under the concept’s name.

Figure 5. A conceptual project of the ontology
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"> while creating logical condition it is possible to choose only one value

Next, according to the conceptual project (fig. 5), the structure of the ontology of the
system in XML language was defined (fig. 6, 7, 8).

Figure 6. The <concepts> section of the ontology (fig. 5)

<concepts>
<paper category="hermetic"
info="All academic papers"

/>
<person category="open"
info="Information about all people">
<academic category="open"
info="People who are academics"
predicate="being"
/>
<experience category="open"
info="People having experience on specified
field"
predicate="having"
/>
<education category="open"
info="People educated on specified field"
predicate="having"
/>
</person>
</concepts>

The ontology, as in an established framework (fig. 2, 3, 4) , consists of three sections. In
the first one, <concepts>, all concepts and connections between them have been defined (fig.
6). There are two main concepts: <paper> and <person> and three concepts connected with
the <person>: <academic>, <experience> and <education>. The second section (fig. 7)
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illustrates attributes description. For the <person> concept it is divided into two parts:
<where_clause> and <others>, for the rest only <where_clause> exists. Appearing twice the
<field> attribute is of validation="field_list" type and has a parameter where="multiple". A
type field_list was defined in <validation> section and actually it consists of four values
(economy, history, management, IT). The where="multiple™ parameter means that, when
formulating queries, during the definition of a project clause a user may choose any number
of field_list elements and simple logical clauses created this way will be connected by OR
operator. Similar situation exists in the case of the <degree> attribute of the <academic>
concept. For this attribute in <validation> section the degree_list was defined.

Own data types have been defined by using XML-Schema (fig. 9). For the
<year_of publication> element an integer type named year_type was defined with the scope
between 1900 and 2100. Because a list of fields (field list) and academic degrees
(degree_list) are sets of values, the list_type type was defined. It was indicated that field_list
and degree_list are of list_type type. The available values list for these parameters were
defined in the <validation> section of XML file containing the description of the ontology. To
sum up, defining logical clause for the <paper> concept users may establish <title>,
<surname> and <name> as texts, <year_of publication> as integer between 1900 and 2100
and any set of values for the <field> attribute — the set is defined in the <validation> section
of the ontology.

Figure 7. The <attributes> section of the ontology (fig. 5)

<attributes>
<paper>
<where clause>
<title type="string"/>
<author name type="string"/>
<author surname type="string"/>
<year of publication type="year type"/>
<field validation="field list" where="multiple" />
</where clause>
</paper>
<person>
<where clause>
<surname type="string"/>
</where clause>
<others>
<name type="string"/>
<tax_id type="string"/>
<date of birth type="date"/>
<date of employment type="date"/>
</others>
</person>
<academic>
<where clause>
<degree validation="degree list" where="multiple"/>
</where clause>
</academic>
<experience>
<where clause>
<field validation="field list" where="multiple"/>
</where clause>
</experience>
<education>
<where clause>
<field validation="field list" where="multiple"/>
</where clause>
</education>
</attributes>
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Figure 8. The <validation> section of the ontology (fig. 5)

<validation>
<field list>
"economy" "history" "management" "IT"
</field list>
<degree list>
"master" "doctor" "assistant professor" "full professor"
</degree list>
</validation>

Figure 9. XML/S for attributes placed in the ontology (fig. 7)

<xs:simpleType name="year type">
<xs:restriction base="xs:integer">
<xs:minInclusive value="1900"/>
<xs:maxInclusive value="2100"/>
<xs:pattern value="\d{4}"/>
</xs:restriction>
</xs:simpleType>
<xs:element name="field list" type="list type">
<xs:element name="degree list" type="list type">
<xs:simpleType name="list type">
<xs:list itemType="xs:string"/>
</xs:simpleType>

Conclusions and future work

Traditional solutions based on relational or other databases are not appropriate for
integration of dynamic network structures. So, it is necessary to search for alternative
solutions. Among them there are information resources management systems based on
dynamically modified ontologies, comprising metainformation about co-shared data and
information. However, such solutions are more complicated as far as technological aspects are
concerned. So, when embarking on designing such a system it is necessary to solve a con-
siderable number of problems, such as: a system architecture elaboration, a query language
definition, the design of modules fulfilling complex task of information resources searching
and integration. In this paper a system integrating various information resources was propos-
ed. Its architecture was discussed, the structure of co-shared ontology was characterised and
the example of using the ontology was talked over. The elaboration of instructions concerning
the problem of design and exploitation of remaining elements of the proposed system will
enable designing of flexible and scalable solutions which will contribute to various
information resources co-shearing in distributed and quickly changing environment.
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ABSTRAKT:

Prispévek se vénuje problematice zachyceni vlivu ICT sektoru na ekonomiku Ceské
republiky. V §ir§im kontextu vlivu na spole¢nost. Diskutovany jsou moznosti vymezeni ICT
sektoru, zejména =z pohledu jejich kvantifikace ve statistikdich. Zminén je problém
s vy¢islenim nepiimych vlivii ICT sektoru na ekonomiku resp. spolecnost v disledku jejich
Spatného vymezeni a nasledné kvantifikace.

ABSTRACT:

The paper deals with the issue of quantifying the impact of the ICT sector to the economy of
the Czech Republic. The impact of ICT on society in the wider context. Possibilities of
defining the ICT sector are discussed, especially in terms of their quantification in statistics.
The problem with quantifying the indirect effects of ICT sector in the economy is mentioned
respectively society due to their poor definition and subsequent quantification.

KLICOVA SLOVA:
ICT sektor, HDP, ekonomika, méfeni.
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Uvod

V souvislosti s ekonomickou krizi se intenzivnéji hovoii o ekonomickych faktorech,
které ovliviuji vyvoj ekonomiky. Oblast ICT patii mezi ty, o kterych se v souvislosti
s moznym rustem ekonomiky rovnéz hovoti. Cilem nésledujiciho ¢lanku je pohled na vybrané
aspekty vztahu mezi ICT a ekonomikou (vétSinou na makro Grovni). Jde zejména o moZnosti
kvantifikace vlivu ICT sektoru na ekonomiku. Pohled na vztahy mezi ekonomickym vyvojem
a oborem ICT je oboustrann¢ zajimavy. Jednak jde o to, jak tento sektor mtze ovlivnit, resp.
ovliviiuje ekonomiku nebo jeji vybrané ¢asti. Vyznam sektoru a jeho role v ekonomice mize
zpétné ovlivitovat jeho budouci vyvoj. Z opacného pohledu celkovy ekonomicky vyvoj silné
ovlivituje dil¢i ¢asti ekonomiky. Znalost vzdjemného piisobeni, tak je pro zainteresované
mimotadné dilezitd. A ovlivnéni jsou v zasad€ vSichni obcané, at’ uz piimo ¢i nepfimo (nebo
S riznym dlrazem).

Posouzeni role sektoru ICT v ekonomice je pomérmné komplikované. Plati to zejména
v situaci, kdy se snazime podchytit také nepifimé vlivy na ekonomiku. Pravé posouzeni
nepfimych vlivli ICT sektoru muiZe pfinést zajimavy pohled na vliv, ktery ICT pfinaSeji
spole¢nosti. Na cesté k budovani informaéni spole¢nosti mohou byt tyto vlivy rozhodujici
v otazkach, zda podporovat vyvoj v daném sektoru ¢i nikoliv. Napi. na Grovni statu
zavadénim eGovermentu, podpory budovani infrastruktury v podobé patefnich siti a jiné.
Z pohledu teoretického je ICT sektor definovan jako ekonomickych ¢innosti produkujicich
vyrobky a poskytujici sluzby, které slouzi ke zpracovani, komunikaci (zahrnujici pfenos a
zobrazeni) informaci v elektronické podobé nebo jejich pienosu, ukladani a méfeni [10].
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Rozhodujici je tedy digitalni zpracovani dat. Definice ICT sektoru dle [3, str. 47] :,,kombinace
ekonomickych ¢innosti produkujicich vyrobky a poskytujicich sluzby, jez jsou primarné
uréeny ke zpracovani, komunikaci a distribuci informaci elektronickou cestou, vcetné jejich
zachyceni, ukladani, pfenosu a zobrazeni.*

Konkrétni strukturu polozek a jejich vymezeni zminim nize. Snahy o klasifikaci ICT
sektoru jsou zde jiz pomérné dlouho. Intenzivné se na nich zacalo pracovat v dobé, kdy byl
evidentni rostouci vyznam ICT na ekonomiku, kdy se vyvijela nové odvétvi, jez bylo tézké
starymi zptisoby zachytit nebo strukturovat. [5] Snaha o nové¢ klasifikace, které 1épe postihuji
vyvijejici se ICT sektor, se pfitom neomezovala pouze na jeho klasifikaci, ale také na

zachyceni jeho vlivu na ekonomiku, resp. spolecnost jako takovou. Takto lze vidét 1épe vliv
ICT.

Nova ekonomika?

Rast vyznamu ICT a jejich dopadl je patrny také v ekonomickych teoriich, které se
snazi vyrovnat se zmeénami ve fungovani ekonomiky (jak na mikro, tak na makrotrovni),
které se projevovaly v prabéhu 90. let dvacatého stoleti. Zejména jde o vyrazny posun od
hmotnych statkli ke statkiim nehmotnym, resp. dilezitosti sluzeb. Dale s faktory globalizace a
vyznamu informaci a znalosti. Asi nejvyrazngji se uvahy promitaji v teorii tzv. Nové
ekonomiky (the New Economy). [8] Vyskytuji se vSak také dalsi. Uvedme: digitalni
ekonomika (the Digital Economy), sitova ekonomika (the Network Economy). Nejednotnost
definic, stejn¢ jako ndzor na konkrétni vlivy, vSak prozatim neposkytuje stabilni platformu
pro jednotné zavéry. Dopady na mikro nebo makroekonomické urovni nebyly objektivné a
jednoznacné prokazany. 9S odstupem doby je vidét, Ze se nepodatilo objektivné klasifikovat
podstatu nové ekonomiky a je mozné na ni nahlizet z mnoha Ghlu. [7] Navic po prasknuti
bubliny okolo dot-com pocatkem prvniho desetileti 21. stoleti byl pohled na prudky rozvoj
spojeny s ICT vyrazné piehodnocen. Védci se nicméné shoduji na faktu, ze vliv sektoru ICT
pfinesl vyrazné zmény v chapani ekonomickych vztaht. Jako zdsadni lze vidét vytvoreni
virtudlniho prostiedi, které je zaroven nejvyznamnéjSim komunika¢nim kandlem, vyznam
informaci a rychlost jejich pienosu, diraz na inovace. Pfitom jde o komunikaci globalni,
V zésad€ prostorové neomezenou. Zmeény, ke kterym v ekonomice dochdzi, jsou pfirovnadvany
ke zménam, které zname z historie, napt. elektrifikace, rozvoj dopravy.

Je evidentni snaha o vyrovnani se s impulsem, které pfinesly informacni a komunikacni
technologie do fungovani ekonomiky. Zaroven je patrné, Ze tyto zmeény jsou takového
charakteru, ze jejich identifikace a kvantifikace je velmi obtizna. Jak jsem uvedl vyse,
iniciativy v tomto sméru vyustily do snahy o vytvotfeni novych ukazateld, které budou lépe
postihovat vymezenou oblast. [5]

V souvislosti S ICT sektorem se proto néktefi autofi snazi zachytit podstatu nepiimych
(téZzko definovatelnych) vlivii. Spojovacim prvkem by mély byt informace, které v globalnim
hledisku vytvaii jakysi informacni obsahovy prostor. Pravé dostupnost informaci, moznost
jejich zpracovani a vyuziti vytvari efekty, které piinasi nové hodnoty pro jejich uzivatele (at
uz v komer¢ni nebo nekomer¢ni sfére).

9 KELLY, K.: New Rules for the New Economy, [on-line] Wired Magazine, Issue 5.09, Sep 1997
[cit. 2011-06-02] Dostupné z WWW:
<http://www.wired.com/wired/archive/5.09/newrules_pr.html>

KLOTZ, U.: The New Economy. [on-line] 2000. [cit. 2006-05-30] Dostupné z WWW:
<http://www.idemployee.id.tue.nl/g.w.m.rauterberg/presentations/2000%5Be%5D -klotz.pdf>
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Problémy se stanovenim duasledkt vlivu technologie jsou vidét na piikladu celosvétové
sit¢ Internet. Tento fenomén naprosto radikalnim zplisobem zménil v poslednim desetileti
obchodni sféru. Lze vSak zméfit jeho vliv na ekonomiku (napf. na konkrétni ukazatel —
HDP)? Nize bude této problematice vénovana pozornost podrobné&ji. Nyni vSak pouze
komentat v rdmci polozené otazky. Internet je umélé, virtudlni prostiedi pro sdileni obsahu. Je
vSude, tvoii infrastrukturu vhodnou pro komunikaci. Veskeré disledky, které vyplyvajici
z jeho existence jsou tézko definovatelné a métitelné. Situace je podobna jako kdybychom
méli méfit pfinos dopravni infrastruktury, telefonni sité nebo rozvoda elektrické energie.
Koho by viibec napadlo méfit jejich ptinosy? Jak by ale fungovala ekonomika bez elektrické
energie? Asi malokdo dnes ale pochybuje o tom, ze vliv Internetu na vyvoj ekonomiky je
podstatny a stale roste.

Z ekonomického hlediska mizeme napt. vypocitat vydaje vynakladané na pfipojeni
k siti Internet a takto vyjadrit jeho podil na HDP. Jak vSak vyjadfit vydaje na koupi pocitacu,
které moznost jejich piipojeni k Internetu piinesla? Vybudovani sitové infrastruktury? Vzdyt
pocitace se prodavaly také v dobé€, kdy Internet nebyl. Piesto vedly vyhody plynouci
z moznosti piipojeni k celosvétové siti a vyhody ze sdileni jejiho obsahu K prudkému nartstu
popularity pocitacd a ostatniho hardwaru. To by vSak neplatilo, pokud by Internet
neposkytoval tak atraktivni obsah a sluzby. Je evidentni, Ze se jednotlivé faktory dopliuji a
vyznam ma az celkovy synergicky efekt. Takto byla minéna také zminka z tivodniho
odstavce, kde byla uvedena podpora eGovernmentu. Mimo piimé efekty spojené s vydaji na
zavadéni (vyvoj aplikaci, investice do infrastruktury a hardwarového vybaveni, atd.) zde
budou také dalsi efekty v podobé€ jeho vyuzivani. Dalsi divod pro¢ byt online, proc si ztidit
elektronicky podpis, pro¢ zavadét jiné systémy, které budou spolupracovat napi. pri
automatické vyméné dat (z pohledu firem). Kolik aplikaci reagovalo na zavedeni datovych
schranek? Jejich zprovoznéni roztocilo kola vyvoje a pfineslo nové obchodni aktivity.
Synergické efekty jsou té¢zko definovatelné, presto mohou byt velmi podstatné. Vyse uvadéna
teorie sitové ekonomiky byla zaloZzena na myslence rostoucich efektl souvisejicich s riistem
prostiedi.

ICT sektor a HDP

O dulezitosti vzajemného ptisobeni ekonomiky a sektoru ICT svédci také studie, kterou
vypracovala agentura Boston Consulting Group, Inc. Zvetejnéna byla na pocatku roku 2011 a
zajimavy je také fakt, Ze vypracovani bylo zakazkou spolecnosti Google Inc. Nazev zni Zemé
internetova s podtitulem Jak internet méni ¢eskou ekonomiku. [6] Cilem bylo zachytit a 1épe
porozumét ekonomickym aktivitim spojenym s celosvétovou siti Internet. Zavéry studie jsou
zajimavé hned z nékolika hledisek.

1) Studie odhaluje problémy pii pokusu o posouzeni vlivu fenoménu, ktery prostupuje
ekonomikou v mnoha piipadech komplikované. Véetné potizi se zapoctenim vlivi, které se
V podstaté nedaji vycislit. 2) Aby mohl byt vysledek prezentovan obecné piijatelnym
kvantifikatorem, je studie koncipovana jako vliv na HDP v Ceské republice. 3) Podafilo se
prokazat, ze sektor ICT ma velky vliv na ekonomiku Ceské republiky a v budoucnu miize byt
jeji hnaci silou. Studie také ukazuje, jakym zptisobem se sektor ICT na HDP podili a snazi se
tyto podily vyjadrit. 4) Poukazuje na transformaci fungovani zavedenych odvétvi.

Jak jiz nazev napovidéa hlavni hnaci silou (podstatnym faktorem studie) ma byt Internet.
Pravdou je, Ze u vybranych polozek neni mozné je kompletné spojovat pouze s Internetem.
Proto se domnivam, ze objektivnéjsi by bylo brat studii jako vliv celého sektoru ICT na HDP.
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Jak vyjadrit kolik HDP pomaha vytvorit ICT sektor

Z n¢kolika zplisobli vypoctu HDP byla ve studii zvolena vydajovda metoda, kterd
sumarizuje vydaje na hotové vyrobky a sluzby (osobni vydaje na spotifebu, hrubé soukromé
domaci investice, vladni vydaje a saldo obchodni bilance). V kazdé slozce lze vysledovat
vydaje, které jsou typicky spojené s ICT (Internetem). Studie tyto vycislila a takto autofi
ziskali kone¢nou vysi HDP. Je na misté si uvédomit, Ze timto zptisobem neni mozné zapocitat
veskeré vlivy sektoru ICT a dochazi tak ke zkresleni tidajii z divodu nezapocitdni nepiimych
vlivii plynoucich z existence a vyuzivani ICT. Studie vybrané vlivy komentuje, viz obrazek 1,
nize. V kone¢ném vypoctu pak zahrnuje zejména stied (vlivy kruhti 1 az 3, byly zahrnuty
pouze nepiimo). Lze se domnivat, Ze navic nejsou zapocitany také vydaje, které by sice
vycisleny mohly byt, ale nejsou, protoze se typicky nevykazuji (ve studii nebyly zminény).
Uvést 1ze napt. vydaje na likvidaci zafizeni pii recyklaci, ndklady na energie, vydaje na
ochranu ICT systémi, doplitkové vydaje na provoz ICT. Nékteré tyto vlivy mohou mit
pozitivni dopad na HDP, prestoze vyjadiuji negativni stranku provozu ICT (produkce
antiviru, vydaje na jeho potizeni). Da se vSak predpokladat, ze zkresleni neni rozhodujici pro
vypovidaci schopnost tidajii resp. dlivod vypracovani studie, jde spiSe o dokresleni situace.

Pro tplnost dodejme, ze ICT s sebou nesou negativni vlivy, které ovliviuji také dalsi
sektory ekonomiky. Studie uvadi pocitacové piratstvi a trestnou cinnost spojenou
s pocitacovou identitou. A také vliv ICT technologii na fungovani ne€kterych odvétvi nebo
jejich ¢asti, kdy se vyraznym zptisobem méni zavedené zpusoby chovani. Priklady mizeme
uvést v bankovnim sektoru, sdélovacich prostfedcich, rostouci moznosti pro malé a stfedni
podnikani.

Nakonec ve strucnosti zavery studie. Je konstatovano, Ze Internet se podilel na hospodafstvi
cca 130 miliardami korun, coz predstavuje asi 3,6% HDP. S vyhledovym ristem az na 5,7 %
HDP do roku 2015.

Pifloha 1. Mé&fitelny HDP zachycuje pouze &4st dopadu Internetu na ekonomiku

Ceska internetova ekonomika zachy-

cend v HDP, wetné:

< Spotfeba, investice, vydaje vefejného
sektoru, isty export

«

Obrazek 1, zdroj obrazku (Kalovec, 2011)

Kruh 1. Dopad na podniky a spotfebitele nezachyceny v
HDP, vietné:

© Business-to-business e<commerce
< Online reklama
© Whody pro spotfebitele

Kruh 2. Dopad na produktivitu,
vietné&:
o ZvySend produktivita diky online

/ prodeji a ndkup
/ Kruh 3. Sirsf socidinf dopady, véetné :
< Obsah generovany uZivateli

© Socidlnf sfté
o ZneuZitf informact, pirdtstvi

Méfteni ptisobeni ICT sektoru v deské ekonomice se vénuje také Cesky statisticky ufad.
Ten vymezuje ICT sektor dle definice OECD (viz vyse). Vypocet vlivu sektoru ICT na
ekonomiku (vyse HDP) je pak zalozen na sumarizaci odvétvi spadajicich do tohoto sektoru.
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Podle CSU se ICT sektor podilel v roce 2008 na tvorbé HDP 4.5 %. V ramci sektoru byla
celkové hodnota produkce vy¢islena na 734 mld. K¢ (coz ptedstavuje 7,6% celkové produkce
v CR). [9] Na ristu se podili zejména ICT pramysl, ktery je ve zpracovatelském primyslu
tfetim nejvyznamnéj$im odvétvim v ekonomice CR. Roste také vyznam IT sluzeb, zatimco
telekomunikace vykazuji za posledni 1éta stagnaci. Bude zajimavé, jak se na vyvoji podepise
ekonomicka krize poslednich dvou let. Prvni data (viz tabulka 1) ukazuji na to, Ze propad
nebude ve vsech odvétvich stejny. Z dostupnych udaji (do roku 2009) je vidét, ze zacinajici
krize se nejméné podepsala na IT sluzbach, relativné maly pokles je u telekomunikaci.
Ackoliv jde pouze o informace o trzbach, dokumentuje potiebu rozlozeni sektoru do vSech
jeho odvétvi za ucelem minimalizace dopadi vykyvu trhu. Jednosmérnd orientace by pro
stabilitu sektoru nebyla piinosna. Je také vidét citlivost riznych kategorii daného odvétvi na
nestabilitu trhu. V neposledni fad¢ jde také o piasobeni jednotlivych dil¢ich odvétvi ICT
sektoru v ekonomice.

ICT sektor — trzby (v mil. K¢€) ¢lenéni dle NACE

2005 2006 2007 2008 2009

Celkem ICT sektor 531811 | 594766 | 653471 | 674813 | 625326
podle hlavnich skupin &innosti:

Vyroba ICT (ICT zpracovatelsky primysl) 172 086 214 163 | 249591 265 053 230 994
Obchod s ICT 109844 | 112363 | 116190 | 108033 91017
ICT sluzby 249881 | 268240 | 287690 | 301728 | 303315
podle skupin ICT sluzeb:

Telekomunikacni ¢innosti 134 976 137 947 144 847 144 655 137 639
IT sluzby 114905 | 130293 | 142843 157073 | 165676

Tabulka 1, zdroj. CSU

Vymezeni ICT sektoru

Vyse uvedend definice ICT sektoru dle OECD specifikuji bliZe jednotlivé polozky dle
mezinarodnich i narodnich klasifikaci. ICT sektor je detailnéji vymezen podle klasifikace
ISIC. Zni vychazi klasifikace pouzivana zemémi Evropské unie NACE, resp. narodni
klasifikace CZ-NACE. Ta byla vypracovana podle mezinarodni statistické klasifikace
ekonomickych ¢innosti, v souladu s nafizenim Evropského parlamentu a Rady v roce 2006.
Dal§i klasifikaci uzivanou vramci Ceské republiky je pak Odvétvova Kklasifikace
ekonomickych &innosti (OKEC). [1] [4] [10, str. 81]. Paralelné k ¢innostem, které jsou
definovany v ramci ICT sektoru, jsou definovany také vyrobky, produkty korespondujici
s danou Cinnosti. [2, str. 3] Pro ukazku niZe uvadim pfiklady klasifikace dle CZ-NACE a
OKEC.

Klasifikace dle CZ-NACE:

1. Vyroba ICT — ICT zpracovatelsky pramysl:
* Vyroba elektronickych soucastek a desek — skupina 26.1
* Vyroba pocitacu a perifernich zatizeni — skupina 26.2
* Vyroba komunikaénich zatizeni — skupina 26.3
* Vyroba spotfebni elektroniky a médii (skupiny 26.4, 26.8):
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- Vyroba spotiebni elektroniky — skupina 26.4
- Vyroba magnetickych a optickych médii — skupina 26.8
2. Obchod s ICT:
* Velkoobchod s poéitatovym a komunikaénim zafizenim — skupina 46.5
3. ICT sluzby:
Telekomunikac¢ni ¢innosti — oddil 61:
« Cinnosti souvisejici s pevnou telekomunikaéni siti — skupina 61.1
« Cinnosti souvisejici s bezdratovou telekomunikaéni siti — skupina 61.2
* Ostatni telekomunika¢ni ¢innosti (skupiny 61.3, 61.9):
- Cinnosti souvisejici se satelitni telekomunikaéni siti — skupina 61.3
- Ostatni telekomunikaéni ¢innosti — 61.9
Sluzby v oblasti informacnich technologii — IT sluzby (oddil 62; skupiny 58.2, 63.1, 95.1):
* Programovani a jiné IT ¢innosti (oddil 62, skupina 58.2):
- Vydavani softwaru — skupina 58.2
- Cinnosti v oblasti informaénich technologii — oddil 62
o tiida 62.01 — Programovani
o tiida 62.02. — Poradenstvi v oblasti informacnich technologii
o tiida 62.03 — Sprava pocitacového vybaveni
o tiida 62.09 — Ostatni ¢innosti v oblasti informacnich technologii
+ Cinnosti souvisejici se zpracovanim dat a hostingem; &innosti souvisejici s webovymi portaly —
skupina 63.1
* Opravy po¢itact a komunikaénich zatizeni — skupina 95.1

Klasifikace dle OKEC:

1. ICT zpracovatelsky primysl:
* Vyroba kancelaiskych stroju a pocitact — 30
* Vyroba radiovych, televiznich a spojovych zatizeni a piistroji (32):
- Vyroba elektronek a jinych elektronickych soucastek — 321
- Vyroba rozhlasovych a televiznich vysilaci a pfistroji pro dratovou telefonii a telegrafii — 322
- Vyroba televiznich a rozhlasovych pfijimact, pfistroji pro zdznam a reprodukci zvuku nebo
obrazu a podobnych radiovych zafizeni — 323
2. Obchod s ICT*:
* Velkoobchod s elektrospotiebici a elektronikou prevazné pro domacnost — 5143
* Velkoobchod s pocitaci, pocitatovym perifernim zafizenim a softwarem — 5184
* Velkoobchod s ostatnimi kancelaiskymi stroji a zafizenim — 5185
* v pozadovaném c¢lenéni neexistuji spolehliva data
3. ICT sluzby:
* Telekomunikacni ¢innosti — 642
* IT sluzby (72)
- Poradenstvi v oblasti hardware — 721
- Publikovani, dodavky a poradenstvi v oblasti software — 722
- Zpracovani dat — 723
- Cinnosti v oblasti databazi — 724
- Opravy a udrzba kancelatskych stroju a pocitact — 725
- Jiné ¢innosti souvisejici s vypocetni technikou — 726

Stejné jako v piipadé prvni uvadéné studie je tedy ziejmé, ze do vypoctu nebyly zahrnuty
nepfimé vlivy sektoru na ekonomiku. Stejné€ tak se tudiZ nedafi zachytit vliv sektoru na
spolecnost.

Zavér

Prispévek si kladl za cil vymezit snahy o zachyceni vlivu ICT sektoru v soucasné
ekonomické a spolecenské dimenzi. S odstupem cca desetileti, kdy se statistici a ekonomové
snazi vyrovnat se stanovenim disledkti ICT sektoru je vidét, Ze se stale nedaii kvantifikovat
jeho piisobeni. Spole¢nym atributem je rist vyznamu informace jako hlavniho nositele
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zmény. Prosttedky ICT umoznily do nediavné doby bezprecedentni moznosti nakladani
s informacemi. To se odrazilo prakticky ve vSech sférach zivota moderni spole¢nosti.

Jak je vidét na politickych zménach v severni Africe od zacatku leto$niho roku, jsou
tyto vlivy ekonomicko-spolecensky vyrazné propojeny. Moznosti pofizeni informaci a jejich
zprostfedkovani bouraji tradi¢ni komunikacni bariéry.

Vymezit nepfimé vlivy ICT sektoru se vSak nedafi. Problém je zejména s jejich
kvantifikaci. Vlivy jsou velmi rGznorodé. Obecné miizeme konstatovat, Ze jejich vliv roste
S jejich penetraci ve spolecnosti. Typickym piikladem mize byt vyznam a vyuziti sluzeb
Internetu.

Z kvantifikace vlivu ICT sektoru, které bylo provedeno, vyplyva, ze se dané odvétvi
podili na ekonomice cca 5% (HDP). Da se o¢ekdvat dalsi nartst a je redlné pfipustit, Ze se
nepodafilo zachytit vSechny dopady, proto muiZeme konstatovat, Ze vyznam sektoru
v ekonomice je jiz v této dobé znacny.

Poptavka po informacich, vyuZiti informaci

—
-~

Obsahovy prostor informaci

Neprimé a tézko

Meéfitelny vliv ICT méfritelné vlivy ICT Vliv ICT sektoru na
sektoru na sektoru na spolec¢nost
ekonomiku ekonomiku
T
L]

Nabidka informaci, produkce informaci

Obrazek 2

Na obrazku 2, jsem se zachytil nékteré vazby mezi vlivy, které ma ICT sektor ve
spolec¢nosti. Vychazel jsem z obecné pfijatého ndzoru na rozd€leni téchto vlivl do tii skupin.
Mgiitelné vlivy na ekonomiku, prozatim neméfitelné vlivy na ekonomiku a vliv na spole¢nost
jako celek (spolecenskeé, socidlni dopady). VSechny tyto vlivy plisobi v informac¢nim prostoru,
na kterém se podileji. Manipulace s informacemi a schopnost ziskat z téchto informaci uréitou
hodnotu vytvarii pozitiva, ktera by bez ICT nebylo mozné vyuzit.
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ABSTRAKT:

Pfedavani podnikové informatiky (nebo i jinych aktivit podniku) do spravy externiho
dodavatele at’ uz formou c¢asteného nebo uplného outsourcingu souvisi s trendem
zvySovani efektivity hlavnich vyrobnich procesii a dostupnosti ziskani kvalitnich sluzeb.
Problémem na stran¢ poskytovatele nebyva uroven poskytovanych sluzeb, nybrz hlavné
porozuméni piedmétu podnikani zakaznika, komunikace a fizeni personalnich vztaht
Vv ptipadé, ze budouci poskytovatel prebird zaméstnance od zdkaznika. Zejména jde o otazky
pravni, socidlni a kulturni ve vztahu k pfebiranym zaméstnancim a jejich zaclenéni do
kterymi je mozno se v praxi setkat (vychazi z desetiletého plsobeni autorky v oblasti
outsourcingovych projektil) a je nutné je pii prebirani zaméstnancii respektovat a fesit jak
Z hlediska organizac¢niho, tak komunikacéniho.

ABSTRACT:

Transmission of enterprise informatics (or other business activities) under the management
of an external supplier in the form of the partial or complete outsourcing trend is related to the
reduction of costs, the increase in efficiency of key business processes and the availability of
quality. The problem is not usually on the part of service levels, but mainly the understanding
of the business of the customer, and the communication and management of personal
relationships. In particular, legal, social and cultural aspects in relation to new employees and
their integration into the collective of the service provider. This paper discusses the most
important aspects which are likely to occur in practice (based on the author's ten years of
outsourcing projects), and will lead the staff towards a higher level of respect, in terms of
organization and communication.

KLiCOVA SLOVA:
Komunikace, piebirani zaméstnanct, outsoucingovy projekt, aspekty pravni, socialni a kulturni
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communication, employee acquisition, outsourcing of projects, legal, social and cultural
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Introduction

Transmission Business Informatics (or other business activities) in the management of
external suppliers (hereinafter the provider) either in the form of the partial or complete
outsourcing trend is related to increasing the efficiency of key business processes and the
availability of a quality infrastructure.
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The problem is not on the provider's service levels, but mainly in the understanding of the
business customer’s communication and the management of personal relationships in the
event that takes the customer's employees.

The length of the employee acquisition preparation phase is much influenced by the difficulty
of negotiating a contract and may be the most complex part of the project. This area is crucial
to the success of the project. General project management methodology (PMBOK, PRINCEZ2,
...) successfully formalizes and standardizes the process, organization and documentation of
the project. Standardization of human behavior and actions but is difficult.

One aspect of skills and behavior during the project deals with methodology such as ICB-
IPMA Competence Baseline, which explores design skills mainly in terms of the skills:
leadership, motivation, self-management, assertiveness, creativity, focus on results,
effectiveness and ethics. Publications that deal with from different perspectives also at
outsourcing (eg [3] [4] [5]) do not cover "soft" aspects of human behavior in these projects,
which are often crucial to the success of the project. Summarized the experience based on his
own ten years in the field of outsourcing projects.Special methods do not exist for acquiring
employees, as the procedures generate most of their own organization, some organizations,
however, are led only by intuition.

The following text covers the basic practical questions about acquiring staff which respect
and address organization and communication.

Basic Issues to be Addressed

Especially, legal, social and cultural issues, in relation to acquiring new employees and their
integration into the collective service provider. [1] [2]

Legal issues relate primarily to the employment contract, which is about whether all
employees of the customer's area or only a part will be assumed in the employment
relationship to the provider (not a rule that existing employees are automatically transferred to
the provider). Furthermore, it is the conditions under which they will take over employees
(whether temporary or permanent, allocation of jobs, salary assessment, the possibility of
termination of employment, ....). The contract can be an agreement for the minimum period
during which these new employees will retain their positions. Another area is the contractual
specification of the conditions under which employees will be acquired to carry out services
for customers (including solutions to new situations, in the case of eventual unchanged effects
on the customer’s premises). The definition of rights and obligations in employment
relationships, according to Act No. 262/2006 Coll. Labor Code, § 338 - § 345M,

Social issues deal with social acceptability / unacceptability of the transition of employees to
another employer. This is mainly to clarify the conditions under which the transition takes
place, whether converting employees accept the change of employers, the environment, the
new colleagues or consequences of changes in working hours or on commuting, .... This area
includes the qualification requirements and demands. Resolving these issues is very
dependent on individual communication even during the negotiations on the terms and
conditions.

Cultural issues are associated with the corporate culture of service providers and can be a
big problem for new employees who must be familiarized with the new requirements,
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standards, customs, and duties required by the new environment. It can often be an
insurmountable problem. Corporate culture must be understood and accepted at three levels:

cultural artifacts represent what we see or feel in the work environment, work-rooms,
bulletin boards, the organizational structure, and the description of processes. This is
also an example of informal communication of past or current business events. It is a
superficial view of culture, but can be changed

behavior reflects a deeper level of culture, where you can understand the behavioral
norms of the organization

the basic values of the organization represent written or unwritten rules of conduct
and everyday working relations and career growth, generally applicable guiding
principles, often unwritten but shared through belief. This area is already part of
organizational life and can be changed slightly. There is frequently talk about built-up
values (often just proclaimed), which the company declares and enforces.

The following personnel aspects are described in terms of the organizational aspects related to
solutions to acquiring staff and the requirements for communication ((based on the author's
ten years of outsourcing projects).

Organizational and Communication Requirements

To smooth the integration process during the acquisition of employees there should be a focus
on two fundamental aspects:

a)

b)

The organizational, technical and administrative measures that are necessary to
prepare the conditions for inclusion by the acquisition of employees. This primarily
involves the preparation and signing of contracts, the eventual assumption of existing
contracts (possible by takeover of the part of the company). The transfer of employees
is possible in two ways, which result from the law. Either the transfer of activities and
employees, where it merges with the rights and obligations arising from employment
relationships under the § 249 Labor Code or you can offer employees alternative
employment, in the case when both parties agree that for the employee to have another
job is better. In the case of acquisition of employees it is necessary in order to transfer
rights and obligations, labor relations, which are governed by § 338 of the Labour
Code. This law does not pass automatically as with other acts such as the transfer of
operations, business, etc. At the same time we must not forget the essentials which are
necessary for trade unions, if any. Above all, the trade union side is borne by
employees who must be informed in order to comply with the statutory period from
the transfer of business / activities.

Among other organizational activities included is the clarification of practical
questions, such as insuring/securing work rooms, technology (computers, licenses,
permissions, telephones, ...). It is important also to determine escalation mechanisms.
The provider also must provide the funds in its budget for salaries and personal
expenses. Deficiencies in this part cause confusing situations and mistrust from
acquired workers towards the new employer.

Communicate, communicate, communicate — is an essential assumption for success
when we have to provide sufficient information and communicate with people for
their smooth integration into the new organization. It's not just about communication
with new staff, but also whit existing workers. This communication must take place at
all management levels - from top management to engineering and project levels and in
different ways. These forms of formal and informal communication must exist at all
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organizational levels and between levels. It depends on the communication within the
organizational structure in the team, between teams, and between control levels.

The following "ten commandments” for communication based on practical project
experience and have a decisive influence on the alignment of personal relations and
the successful takeover of workers and affects both or just one of the areas below:

1. Establish an integration plan

2. Communicate the vision and goals, as well as control goals
3. Identify differences in work

4. Explain the methodology of work

5. Extract the know-how of new workers

6. Determine the remuneration principles

7. Impose additional conditions

8. Hold a personal meeting to discuss labor problems

9. Meet informally to strengthen confidence and team build
10. Evaluate and modify the plan of integration.

Although these principles may act as self-evident, it is unbelievable how some omissions can
be critical to the outcome of staff taking (eg, some refuse to go, some go away and lose the
know-how).

Adl) Establishing an integration plan is the default activity for the various progressive
steps, particularly when there is a time schedule and substantive progress.

Ad 2) Communicating the vision and goals as well as the control goals are essential to the
success of any project. Success depends on the acquisition of employees and it should be
verified whether or not they agree with their expectations. Later intervention with respect to
contracts or clarifying expectations after signing the contract could lead to disruption of
interpersonal relations, mutual cooperation and project results. Of course, employees should
be informed about upcoming changes and legal options. It is necessary to agree on the
conditions for mutual cooperation.

Ad 3) Identify differences at work - between the various different aspects such as corporate
culture in the original and the acquiring organization or problems arising from the diversity of
nationalities (may be taking over the provision in another state/country), language, distance,
time shifts, availability,... Even if you manage to reconcile individual differences it is
necessary to ensure that the individual conduct of an employee leads to an overall picture of
the company. There must be clearly established escalation mechanisms to solve problems.
Sensitive handling of cultural differences requires a lot of effort, especially when differences
are identified in the care, quality, understanding, work habits, skills, etc.

Ad 4) Explaining the methodology and style of work is an important step in the introduction
of new employees to the style of work of the new employer especially at informal events, as
well as formal situations when informing employees of their organizational inclusion (in the
organizational structure, in teams and between teams), standards, process procedures,
professional practices, methodologies, etc ... The new employer must support adaptation,
training, learning, useability and improve the skills of employees, so as to take care of their
career development. In addition, expertise and care must be used to develop social skills. The
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trust contributes to a large extent and improves the quality of tasks — the meticulous and
accurate production of various documents (reports, statements, records, invoices, menus,....).

Ad 5) Extract the know-how of new employees and centralize scattered know-how to ensure
the provision of services to the customer, from whom we took over the employees. Passing
this over loses key employee skills, competencies (still owned) and knowledge that a new
provider must take and develop (experience, style of work, processes, tests,etc...).

Ad 6) Determining the remuneration principles means the introduction of new staff and is
the determination of the principles of fixed and variable salaries, bonuses, benefits and other
assessments to take over the new employer.

Ad 7) Set additional conditions and other acquisition opportunities - may be related to the
existence or absence of trade unions in the original and the new organization, the possibility /
impossibility of secondary employment, enable / disable trade activities. In the event that the
company has the customer's trade unions under the Labour Code must be discussed with
employees taking this organization under § 279, § 280 and § 287 of the Labour Code. Eg. e
the problem of holiday, when in the original organization is longer than in the new
organization or weekly wellness-benefit in the original employer.

Ad 8) Hold a personal meeting about labor problems to help an individual deal with the
misunderstandings. This will dissipate distrust and increase the motivation for their positive
involvement in the new organization.

Ad 9) Meet informally to strengthen confidence and teambuilding, also related to building
confidence and belief in the cooperation and mutual benefit principle is based on personal
contact. It is very important to build those relationships of trust and motivation among staff of
providers. This aspect is always very important and often very difficult. Regular meetings of
the team or individual meetings deepen mutual trust and reliability. Informal actions are
suitable for development / improvement of relations within the acquiring organization -
between new and existing employees for convergence in corporate culture and to improve
social relations. If relations are strained or difficult, it is all the more necessary at higher
levels of communication and for clearly defined requirements in the contract (fixed service
metrics).

Ad 10) Evaluating and modifying the program of integration is related to their own course
of integration processes and the need to adapt to circumstances which arise.

Conclusions

The issue of employee acceptance is primarily based on communication and collaboration.
Unsuccessful projects had always in the background misunderstandings, cultural differences
or improper contracts. Corporate culture of the acquiring organization can be a big issue for
new employees, which must be familiarized with the new requirements, standards, customs,
and duties that make up the new environment. It can often be an insurmountable problem.
Understanding and acceptance of the corporate culture and the establishing of new
employees‘ good working relationships inside and outside providers, is essential to the
success of the project. Building trust and mutual benefits of cooperation is totally based on the
principle of personal contacts and communication.
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When acquisition happens the entire organizational unit‘s ( the exchange of owners) steps are
slower and the process must be thorough and "ten" must be modified with an emphasis on
thorough preparation. The process of integration at this stage is slower.

Respect for the personnel issues involved requires a lot of effort for the success of the project,
which have identified differences in the approach to problem solving, quality, understanding,
work habits, skills, culture, etc... To be able to sensitively deal with cultural differences and
use them, is a big bonus for management and success of the outsourcing project.
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ABSTRAKT:

Piispévek je zaméfen na analyzu soucasného nasazeni fuzzy pfistupti v jednotlivych fazich
vyhledavani na www s diirazem na pfinosy pro bézného uzivatele. Popisuje techniky, které
jsou v soucasné dob¢ bézné pouzivany, vénuje pozornost jejich praktické vyuzitelnosti. Druha
cast prispévku predstavuje model, jehoz ambici je efektivni zapojeni fuzzy pristupu do vsech
procesil, které souviseji s vyhledavanim na www.

ABSTRACT:

An article is focused on an analysis of current deployed fuzzy aquirement in individual
phases of searching on WWW with emphasis on benefits for common user. It describes the
techniques that are commonly used at present and pays attention their practical usability. The
second part of the article represents a model whose ambition is an effective involved of fuzzy
aquirement into all proccesses that are related with searching on WWW.
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Pozice Web World Wide jako informaé¢niho zdroje

Web World Wide (dale jen www) je dnes jednim z hlavnich informacnich zdroji pro
vétsinu lidské populace. Tento zdroj velmi dynamicky roste a pochopitelné se potyka s fadou
problému, které¢ jeho atraktivnost doprovazeji. Nosnou technologii této sluzby jsou
znackovaci jazyky a predevSim jazyk HTML v nejriznégjsich verzich. Do koncepce tohoto
jazyka jsou pak integrovany dalsi technologie, které prosté statické pojeti HTML podstatnym
zpusobem rozsituji. Jaké jsou priciny oblibenosti tohoto zdroje? Divody obliby 1ze shrnou do
nékolika zakladnich oblasti:

e Vysoka dostupnost informaci prezentovanych prostfednictvim www. Pro piistup
k této sluzbé staci jakékoliv zatizeni, které je schopno pfipojit se k Internetu a
disponuje prohlizeCem www. Aspektu snadné dostupnosti se také vyuziva
Vv situacich, kdy www servery plni funkci aplikacnich rozhrani pro informacni
zdroje realizované formou databazi, adresar, ¢i jinych datovych struktur.

e Pomérn¢ snadna tvorba www stranek. Pivodni koncept HTML je schiidny a
atraktivni pro velkou komunitu tvirel, ktefi se vyznacuji znaéné odliSnymi
programatorskymi  schopnosti, od tviirch naprosto primitivnich HTML
dokumentti, po tviirce sofistikovanych aplikaci realizovanych pravé v prostiedi
www browserd.

Obrovsky objem dat soustfedénych v jednom zdroji, a¢ je jeho pojeti distribuované,
pfina8i problém v oblasti pfistupu k témto datim, co by nositelim informace. Problém
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spo¢iva predevSim v efektivnim vyhledavani relevantnich dat, které maji pro jedince
informacni hodnotu. V soucasné dobé neni mozné si predstavit stav, ve kterém bychom
nem¢éli k dispozici vyhledavaci nastroje v nejriazn€j$i podobé s nejriznéjsi efektivnosti. Ani
sebelepsi vyhleddvaci nastroje se vSak neobejde bez kompetentniho uzivatele ¢i tviirce www
obsahu. V situaci, kdy pocet uzivateli sluzby www stale prudce stoupa, je pravé otazka
kompetenci kli¢ovou. Optikou uzivatele s vysokou urovni kompetenci jsou tyto sluzby snadné
a jednoduché, nicméné budeme-li se zabyvat Sirokou skupinou uzivatelli, setkame se, jak na
strané koncového uzivatele, tak na strané tviirce s mnoha problémy v oblasti kompetenci.
Mezi nejzavaznéjsi z téchto problému patfi:

e Nedodrzovani norem HTML a nastupnickych technologii tvirci, v disledku

¢ehoz vznikaji nevalidni dokumenty.

e Neznalost, ¢i nerespektovani SEO technik tvireci.

e Neschopnost efektivné definovat klicova slova pro vyhledavani na strané
uzivatelll.

e Omezenad jazykova vybava uzZivatele, kterd redukuje mnozinu pouZitelnych
informacnich zdroja.

Pravé tato mnozina problému je do znaéné miry limitujici pro technologie www a
ovliviiuje konstrukci vyhledavacich sluzeb.

Soucasna konstrukce vyhledavacich stroji

Cilem vyhledavacich stroji je z(zit pocet nabizenych odkazii na zakladé zadanych
klicovych slov. Kone¢ny vybér informac¢niho zdroje a definitivni posouzeni jeho relevance
jsou pak ponechdny na uzivateli. Z tohoto hlediska tesi kazdy vyhledavaci stroj néasledujici
ukoly:

J Znat, pokud mozno obsah celé sluzby www.

J Co nejrychleji vyhledat stranky na zdkladé kombinace klicovych slov.

J Eliminovat ptipadné neptesnosti pii zadani klicovych slov.

. Setridit vyhledané vysledky podle relevance, stanovené vnitinim algoritmem.

Z technického hlediska tyto poZadavky pfedstavuji procesy zajiStujici staZeni
dokumentu, jeho klasifikaci, vytvofeni indexu, vyuziti indexu pfi nalezeni mnoziny
relevantnich URL adres a stanoveni kriterii pro sefazeni vysledné mnoziny odkaz.

Stazeni stranek — procesy Getteru

Ukolem tohoto procesu je stihnout www stranku. Stranka je stahovana v textovém
rezimu, bez dalSich objektl (obrazky, videoklipy, formatovaci soubory typu css apod.).

World Wide
Web

Web pages

URLSs Multi-threaded

T Scheduler downloader

ueue
Q URLs

Obrazek 9 — Getter (1)

Text and
metadata

Storage
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Indexace

Zatimco proces stazeni je pomérn¢ jasné definovan, procesy spojené s indexaci tvoii skupinu

¢innosti, jejichz cilem je:

e Vytvoreni efektivni struktury pro vyhledavani.
e Propojeni zaznamenanych URL adres dokument( s klicovymi slovy.
e Hodnoceni stranek z hlediska relevantnosti informacniho zdroje.

Zakladem tohoto procesu je tedy konstrukce vhodného indexu. Mezi dva nejcastéji pouzivané
indexy, jejichZ nasazeni je nékterymi vyhledavaci kombinovéano patii Forward Index a

Inverted index (2).

Tabulka 1 - Forward index

URL dokumentu

Kli¢ova slova

Dokument 1

slovol, slovo2, slovo3, slovo4d

Dokument 2

slovob, slovol, slovo6

Tabulka 2 - Inverted index

Kli¢ové slovo

URL dokumentu

slovol

Dokumentl, Dokument2

slovo2

Dokument2

Tyto zakladni struktury naznacuji propojeni klicovych slov na URL dokumentt, které
byly ziskany v pribéhu stahovani. DalSim procesem, ktery probiha v pribéhu indexace je
hodnoceni stranky. Algoritmus hodnoceni a konstrukce datové struktury, kterd zaznamenava
hodnoceni, jsou pfisn¢ stiezené¢ tajemstvi kazdé spolecnosti, kterd vyviji vyhledavaci
technologie. Obecn¢ lze konstatovat, ze se zabyvaji nasledujici Skdlou parametrti, které
vV tomto hodnoceni zachycuji:

* Umisténi a frekvence slova na strance.

« Atraktivita stranky z hlediska obsahu.

» Seridznost stranky s dirazem na vylouceni stranek s podvrzenym obsahem.
* Sponzorované odkazy a slova.

» Technicka kvalita stranky z hlediska validity, pouzitych technologii tvorby.
* RANK stranky — reprezentant ,,public* kvality.

Vlastni vyhledavani

Vlastni vyhleddvani je zaloZeno na mechanismu, kdy uZivatel do formulafe stranky
vyhledavace zapisuje jedno nebo vice kliovych slov, které jsou odeslana vyhledavacimu
stroji. Vyhledavaci stroj provede vyhledani v indexech a vrati seznam URL adres relevantnich
zdroji. Nasleduje setiidéni odkazi, které je provedeno pravé na zakladé evaluace stranky
popsané v predeslych odstavcich. Do tridéni vysledkl jsou timto zpiisobem promitnuta jak
Kriteria ryze technologicka a vécna, tak kriteria zcela komeréni.

Identifikace neurcitosti v procesu vyhledavani.

V ramci procesu, které osetiuji vyhledavaci stroje, 1ze nalézt nékolik oblasti, které jsou
zatizeny neurcitostmi. Hlavni pficinou vyskytu neurcitosti je prace s pfirozenym lidskym
jazykem, piedevSim pak sjeho gramatikou. Ackoliv mé tato gramatika cCasto velmi jasna a
logicka pravidla, vyskytuje se v této oblasti i fada vyjimek a nejednoznacénosti, které vyskytu
neurcitosti nahravaji a komplikuji vyvoj indexovacich a vyhledavacich algoritm.
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Nicméné gramatika piirozeného jazyka neni jedinou pricinou vyskytu neurcitosti.
Z hlediska posloupnosti zpracovani indexovanych dat, je prvni oblasti vyskytu neurcitosti
indexace stazenych dokumentli. Vzhledem k Siroké zakladné tvlirch jsou vyhleddvaci stroje
v prubéhu indexace ziskanych dat vystaveny problémim, které souviseji se zpracovanim
dokumentt, které nevyhovuji jakékoliv platné norm¢. U téchto dokumentd je znacné
problematické urcit strukturu a zaméfit se na klicové oblasti, piesto nelze fict, Ze informacni
hodnota takto problematickych dokumenti je nulova.

Dalsi oblasti, kde 1ze spattit vyskyt nejasnosti je oblast klasifikace (evaluace) stranky
Z hlediska jeji relevance, které je vyuzivano pii tfidéni vysledkd. V ramci této oblasti je
potieba se vyrovnat s podvrzenym obsahem a snahou tvirce ziskat vyhodu pfi hodnoceni a
tim svou stranku umistit co nejvySe v seznamu vysledkt. Lze konstatovat, Ze tato oblast je
Vv ostrém protikladu s pfedchozi a je doménou spise zkuSenych a znalych tviirci.

Tieti oblasti, ktera do procesu vyhledavani vnasi jistou davku neurcitosti, je chovani
koncového uZivatele. Jeho zdkladnim ukolem je efektivné koncipovat klicova slova, ktera se
vazi k hledané problematice. Z hlediska uZivatele se zde mizeme pak setkat s neschopnosti
tato slova koncipovat, s dopousténi se chyb pfi jejich zapisu (preklepi) nebo naopak
s pozadavkem pracovat s vahou zadanych kli¢ovych slov.

Soucasna aplikace fuzzy pristupu.

Soucasnou literaturou popsana aplikace fuzzy pristupu v oblasti vyhledavani se
zamétuje hlavné na dvé oblasti popsané v predchozich odstavcich, jedna se o fuzzy piistup pii
tvorbé a konstrukci indexi a oSetfeni chyb vzniklych v procesu zaddvani vyhleddvanych
vyrazl na strané uzivatele.

V ramci uplatnéni fuzzy piistupu v oblasti tvorby indexi se nejcastéji jedna o tvorbu
doplnujicich indexovych struktur, které vychazeji z fonetické zamény hledanych vyrazi (3).
Pro indexované slovo ve standardnim tvaru jsou navrZeny alternativy, které vychazeji
z fonetického znéni a podobnosti s fonetickym znénim jinych slov.

slovo:python = SET(9, 12, 23) — indexované slovo v zakladnim tvaru
slovo:PON = SET(9, 12, 23) — indexované slovo vychazejici z fonetického znéni

Toto uspotradani je schopno vést vyhledavajiciho uzivatele k cili i v pfipad¢€, ze si neni
zcela jist pravopisem hledanych vyrazi a dopusti se n€jakych chyb pii zapis kli¢ovych slov.
Tento princi vétSinou funguje zcela na pozadi a uzivatele nijak neupozorniuje na chyby,
kterych se dopustil. Jednoznacnou slabinou tohoto pfistupu je problematika multilingvinni
spolecnosti, kterou uzivatele sluzby www zcela jist€¢ jsou. Pravé tento fakt by si vyzadal
budovani pomérné rozsahlych fenetickych indext pro kazdy podporovany jazyk. Dnes je
tento piistup aplikovan predevsim pro oblast anglickych www stranek.

Druhou oblasti aplikace fuzzy pristupu, kterda se zaméiuje striktné na revizi chyb,
kterych se pti zadavani hledaného vyrazu dopousti uzivatel je dobie znamy systém nabizejici
prostfednictvim naseptavace nebo podobného mechanismu spravné znéni klicovych slov.
Podstatou této metody oSetfeni neurcitosti je nabizeni ptedpokladanych spravnych vyrazi na
zakladé Levenshteinovy distance (4). S pomoci substituce znakti, mazani a vlozeni je
vypo€itdna ,rozdilovd® vzdalenost mezi uZivatelem zadanym vyrazem a moZnymi
relevantnimi vyrazy. Tyto jsou pak nabidnuty k vybéru. Levenshteinovy distance je mozné
definovat takto: M&jme zadany fetézec P=p1p2ps.....pm a fetézec ulozeny ve struktufe indexu
T=titsts.....th. Pomoci substituci, mazani a vkladani T; ;= t;-......... tj vyhleddvame ty fetézce
T, které se vyznacuji co nejmensi Levenshteinovou distance od fetézce P. Touto metodou
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vznikne mnozina zaznamu, které jsou uzivateli podsouvany napiiklad formou naSeptavace
realizovaného ve vyhledavacim formulafi.

Také pro oblast hodnoceni kvality www stranek byly navrzeny metody, zalozené na
fuzzy ptistupu. Jednu z téchto metod publikovali autofi University of Granada v piispévku
konference AWIC'03 (5). Pro tcely hodnoceni kvality www stranek autofi zavadéji metodiku,
kterd vychdzi ze standardu XML a tim tedy i s definici XHTML, kterou lze povazovat za
redefinici jazyka HTML dle standardu XML. Oproti vySe zminénym piikladim prace
S neurcitosti se v této metodice pracuje s fuzzy operatory a lingvistickymi proménnymi pfi
hodnoceni jednotlivych dil¢ich parametrd, z nichZ se celkové skore stranky sklada. Z hlediska
hodnoceni zavadi LWA operator, ktery mtizeme chapat jako individualni hodnoceni kvality
stranky uzivatele a LOWA operator, ktery ma postaveni globalniho hodnoceni kvality www
stranky.

Implementace obecného generického modelu pro praci s neurcitostmi
Vv oblasti vyhledavani.

Analyza soucasnych moznosti implementace fuzzy pristupu v oblasti vyhledavani je
logickym prvnim krokem, ktery vede k systémovému pfistupu k této oblasti jako celku. Pro

ucely dalsiho rozvoje fuzzy technik v této oblasti byl upraven a implementovan obecny
model, ktery je zde zachycen a v nasledujicich odstavcich. (6) (7)

HTML dokumenty s,L,T

M1 .
StaZeni CRAWLEREM a

uloZeni pro ucely indexace

=

M2 Zaindexovani a / Pravidla pro \
ohodnoceni relevance a / hodnoceni \) P

obsahu HTML \  releavance a obsahu /

dokumentu \ dokumentu /

\ /

h 4

Mnozina adres HTML /
dokumentu, které Vstup kli¢ovy slov ze / F

vyhovuji poZzadavkim strany uZivatele \

uZivatele \

M3

A

4

Mnozina odkazt
setfidéna dle

M4 relebatnosti a ostatnich

kritériii

Obrazek 10 Model oSetfeni neurcitosti pfi vyhledavani (8)
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Vstupem tohoto modelu jsou jednotlivé HTML dokumenty, které vznikaji v
nejraznéjSich normach jazyka HTML (s dirazem na validitu t€chto dokumentt) nebo jsou
dynamicky generovany prosttednictvim pokrocilych programovacich jazykt pro oblast tvorby
webu. Model implementuje fuzzy pfistup v oblasti vyhledavani pomoci Ctyt procesi, které
jsou v tomto prispévku ozna¢eny M1 az M4 .

Proces M1
M1:SxTxL

Proces M1 provadi zuplnéni a vybéru relevantnich dat. HTML dokumenty jsou
zachyceny procesy GETTERu na ziklad¢ existujici URL adresy dokumentu S, v ur¢itém case
T a jen vramci mnoziny URL adres, které nejsou soucasti black listu a jejichz IP adresa
muzeme povazovat za divéryhodnou L.

Proces M2
M2: M1 x P

V procesu M2 jde o vytvoreni indexu vyhledavaciho stroje. V ramci standardnich
postupu je v této struktuie ulozeno namapovani klicovych slov na URL adresy dokumentd.
Podstatnym bodem této faze je ohodnoceni relevantnosti informac¢niho zdroje pomoci sady
pravidel P. Jednd se o mnozinu IF-THEN pravidel jejimz cilem je stanovit diivéryhodnost
zdroje (credibility ). Vstupem téchto pravidel jsou tii veli¢iny. Frekvenci vyskytu slova na
strance (frequency — f) stanovenou v rozsahu intervalu <0,10> s diskretizaci 200, misto
vyskytu slova (importance of place of occurrence p) a konecné rank stranky jako zastupcem
technologické relevantnosti dokumentu (rank r).

f&p&r->c

f | p | r E | Group | Inconzistency

&M =M =m =M

me =M =m M

=M e =m me

M bi M me

bi bi M 1o me

M bi e WIS

me e e ro bi

me bi e ml bi

ki ki ki

e bi bi

11w (ki 5 ki bi

Slalala| sl <l alalq]s

—
=
Ed

=8

Obrazek 11 - Sada pravidel P

Sada IF - THEN pravidel pro tuto oblast byla sestavena a otestovana prostiednictvim
nastroje LFLC (Linguistic Fuzzy Logical Controller) vyvinutym Ustavem pro vyzkum a
aplikace fuzzy modelovani Ostravské univerzity v Ostravé (6).

Zakladni skala pouzitych hodnot, kterymi je lingvisticky ohodnocovana trovei vstupii a
vystupt je nasledujici:
sm — small (maly)

me — medium (stfedni)
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bi — big (velky)

Pro tuto zakladni skalu jsou pak pouzity nasledujici jazykové modifikatory:

ro - roughly (zhruba)

vr — very roughly (velmi zhruba)

ml — more or less (vice méng)

ve — very (velmi)

Ptepis pravidel zobrazenych v rdmci obrazku €. 5 1ze provést ndsledujicim zpisobem:

IF frequency is small AND importance of place of occurrence is small AND rank is
small THEN credibility is small

V pribéhu navrhu procesu M2 prostiednictvim LFLC vyvstaly také nové vyzvy v
oblasti ohodnocovani mista vyskytu slova ve struktufre xHTML dokumentu. Tento aspekt
vytvaii moznost pouziti hierarchického LFLC, kdy fuzzy ohodnocovani je pouzito v nékolika
urovnich. V takovémto piipadé bude nejdiive pomoci IF-THEN pravidel ohodnoceno misto
vyskytu slova. Vystup tohoto procesu se zaroven stane pozadovanym vstupem dalSiho
procesu, ktery jiz byl v ramci ¢asti M2 popsan. Tento hierarchicky pristup je také
aplikovatelny v trovni ranku, jelikoz kazdy tviirce a provozovatel vyhledavacich sluzeb ma
tento vypocet konstruovan odliSnym zpiisobem, s jinou diskretizaci a v jiném rozsahu.

Proces M3
M3: M2xF

Transformace M2 na M3 dle vztahu M2 x F -> M3, kde F je mnozina existence vSech
stupiii. Za existenci vSech stupiii v tomto pifipad€ povazuji propojeni zdznami indexu s
vstupem bézného uzivatele, ktery se déje prostiednictvim hledanych kli¢ovych slov. Cilem
modelu je i v této Casti zavést fuzzy pristup pfi zaddvani hledanych slov, ktery bude
realizovan tak, 7e uzivatel stanovi dileZitost tohoto slova. Skala téchto vah by byla
standardizovdna do nasledujicich stupi:

im (important) — dalezité
pa (partly) — ¢aste¢né dulezité
ma (marginaly) — okrajové dilezité

Proces M4

Pod procesem M4 je skryta metoda zobrazeni vyhovujicich vysledka uzivateli. V rdmei
procesu M4 je potfeba piedevsim oSetfit fazeni URL odkazi na dokumenty, které prosly
procesem M3. Vlastni fazeni vysledkt pak bude probihat podle dvou skupin parametri. Prvni
skupina je tvofena parametry hodnoticimi obsah stranek, druhd skupina pak nabizi moznost
integrace zcela komer¢nich kriterii.

Zavér

Prispévek mapuje divody pro aplikaci fuzzy technik v oblasti vyhledavani www
dokumentti. Navazuje na soucasné zpiisoby oSetfovani neurcitosti, které se v rdmci procest
ziskavani dat, indexace, evaluace a vyhledavani vyskytuji. Soucasti pfispévku je také
aplikovany model pro praci s neurCitostmi v této oblasti na ctyfech urovnich. Model je
detailné popsan, nékteré faze jsou ve stadiu ovétovani, realizace jinych fazi je v tuto dobu
planovéna a pfipravovana v ramci vyzkumu Ostravské univerzity. Soucasné testovani modelu
probihalo na urovnich M1 a M2. V oblasti M2 bylo zjiSténo, Ze bude potieba pouzit
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hierarchického zpracovani informaci. Stru¢né feceno dojde k tomu, Ze vystupy urcitych
pravidel se stanou vstupy navazujicich pravidel. Toto uspofadani umozni pracovat s vagnim
pojetim hodnoceni i na stran¢ vystupu. V ramci dalSiho vyzkumu se jevi velmi diilezita oblast
procesi M3, vramci které je potieba navrhnout nastroje, které dovoli vagnim zpltisobem
klasifikovat dulezitost kliCovych slov zadavanych k vyhledavani.
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ABSTRACT:

The goal of this study is to investigate and better understand the roles of various participants
of enterprise system (ES) adoptions. Enterprise systems evolved from MRP, MRP Il and ERP
systems and currently are very complex software packages integrating the whole company
and providing the company with the possibilities of inter-organizational integration with their
customers and suppliers. The adoption of the ES is usually a lengthy and complex process and
in order to achieve success the company has to involve many stakeholders from within the
organization and also the representatives of external partners. In this connection, the
investigated participants by this study include the steering committee, the project team, the
project manager, IT department‘s representatives, system end users, and the provider’s
representatives. The analysis reveals various roles and responsibilities of different participants
and also indicates several interconnections between identified stakeholders.

KEYWORDS:
Enterprise system, ERP, implementation, participants, stakeholders, project team building

Introduction

Enterprise systems (ES) are complex application software packages that contain
mechanisms supporting the management of the whole enterprise and integrate all areas of its
functioning. The ultimate effects of ES adoption can be varied. On the one hand, the
companies may expect a significant improvement in their operations and an increase in its
profitability. However, on the other hand, frustrating failures occur which lead to the
restriction of project scope during the implementation run, and, in extreme cases, to the
complete abandonment of the system or the firm’s bankruptcy.

In fact, effective ES adoption is about a transformation involving clarifying business
strategy and objectives, and designing integrated processes, technologies, information systems
and skills to deliver on these (Willcocks and Sykes 2000). Although introducing an ES into an
organization is connected with significant technological considerations, it is often said that ES
adoption is first and foremost about people, and to a lesser extent about the processes or
technology. The careful selection of team members is especially critical for the ES adoption
projects since projects of this kind are costly, complex and diverse in nature (Verville and
Halingten 2003).

ES adoption is an example of a large scale IS (information system) project which span
the whole organization and extend over a long time. In consequence, traditional project team
management approaches are often not sufficient to support a team during these long,
organization spanning projects (Jones 2008). The implementation project usually involves
many people and group work and their organization becomes a significant issue in ES
adoption. People involved in the project represent all levels of the enterprise management and
all areas of its business operation. Depending on their employment cohort, they may
differently perceive various issues of ES adoption and its influence on the company’s
performance (Sedera et al. 2005).
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Moreover, apart from the internal stakeholders, ES adoptions involve also people
representing external parties, such as suppliers of the system solution and implementation
services. The great diversity of ES adoption participants causes the necessity to reconcile the
interests of many groups, work out compromises, and sometimes to impose particular
solutions. Therefore, some disputes and conflicts are inevitable, which left unsolved may pose
a serious impediment to project success.

The goal of this research is to investigate various participant roles during the enterprise
system adoptions. The analysis starts with the discussion of the steering committee and its
roles and responsibilities, then it proceeds with the explanation of the project team
composition and responsibilities. Next, the study discusses the role of system end users and
representatives of the company’s IT department. Finally, the importance of the project
manager and external stakeholders representing the system and implementation services
provider is explained.

The Steering Committee

A company’s top management plays a crucial role in ES adoption and top management
support is recognized as one of the topmost critical success factors for enterprise system
adoption (Finney and Corbett 2007). In particular, a strong and committed leadership at the
top-management level is necessary for a successful enterprise system implementation (Sarker
and Lee 2003). Dong et al. (2009), on the basis of research conducted among two Canadian
universities that had implemented a large-scale enterprise system, reveal that there are three
distinct types of top management support actions:

e resource provision related to supplying key resources such as funds,
technologies, staff, and user training programs,

e change management actions related to fostering organizational receptivity of a
new IS, and

e vision sharing related to ensuring that lower-level managers develop a common
understanding of the core objectives and ideals for the new system.

The results suggest that different top management support behaviors exercise different
influences on implementation outcomes. Specifically, resource provision actions affect
project completion, change management actions impact formation of user skills and attitudes,
and vision sharing influences middle manager buy-in.

Top management representatives are usually part of the steering committee, which,
apart from senior management from different corporate functions, also includes senior project
management representatives and system end users. The steering committee is usually
involved in system selection, monitoring during implementation, and management of outside
consultants (Somers and Nelson 2004). The steering committee determines the scope and
objectives of the project in advance and then adheres to it.

The steering committee should be established at the very beginning of the project and
plays a significant role over the whole project lifecycle. Specifically, within the acquisition
stage of the ES adoption, the role of the steering committee is to (Verville and Halingten
2003):

e support the acquisition team,
e validate the emerging solution,

e ensure that financial and human resource issues were adequately addressed,
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e convey the acquisition team’s final recommendation for final approval.

The steering committee is headed by the so-called chief of the steering committee or
project sponsor. In the model situation, it is advised that the project sponsor should be a
company’s president or general director. Particularly, Willcocks and Sykes (2000) posit that
the project sponsor will provide only up to 5% of his/her time and will be involved in
initiating the idea, guaranteeing the resources required, and protecting the project into
business adoption and use.

The Project Team

The project team is a group of people who are responsible for the ES adoption project
management at the operational level. The project team should consist of the company’s best
workers representing all functions The members of the project team should be highly
respected individuals from each function and should be entrusted with decision making
responsibility (Umble and Umble 2002). Companies should dedicate their resources to
assembling a team that is knowledgeable in both organizational and technical aspects, as an
experienced, “multiskilled” team is crucial for the success of an ES adoption project
(Rothenberger et al. 2010).

A cross functional implementation team consisting of both business and IT/IS people
and of internal personnel and external consultants can be very effective in implementing ES
(Stefanou 2001). The implementation team should be balanced, i.e. it should form the right
mix of business analysts, technical experts and users from within the organization and
consultants from external companies. The project team should have both multidisciplinary
and interdisciplinary nature (Verville and Halingten 2003). First, it should contain users and
management staff from key areas of the organization, and their commitment for their
participation should be obtained. Second, there are various roles in the team defined
according to the types of general and specific tasks that would need to be accomplished. Each
individual team member needs to have skills than enable him/her to assume a specific role
and a specific set of tasks and responsibilities within the project.

The project team should be multifunctional and should include full-time, high
performing users, IT specialists, and people with good interpersonal skills. If needed, the
project team should include external IT staff and knowledgeable users/managers (Willcocks
and Sykes 2000). The project teams should be chosen so that their members should have a
mix of knowledge and capabilities in order to ensure team diversity and representation. This
requires from the project team appropriate knowledge, skills and expertise (Newell et al.
2004).

However, with respect to the project team diversity, the prior research reveal some
interesting and mixed results. First, Higgs et al. (2005), on the basis of research conducted
among 28 teams, suggest that team performance is positively influenced by high diversity for
teams with high complexity tasks, and, on the hand, demonstrate that a high degree of team
role diversity has a negative influence on team performance in teams with less complex, more
process driven tasks. Second, Yeh and Chou (2005) revealed that functional diversity has a
negative impact on team satisfaction, while positional diversity has a positive impact. Further,
their results also suggest that relational conflicts and those related with tasks are negatively
associated with team performance.

In the ES adoption project, the main responsibility of the project team is to configure
and implement the enterprise system. The first task of the project team is to map existing ‘as
is’ organizational processes (Newell et al. 2004). The project team leads the decision making
about how the company’s processes will be mapped and reconfigured to take advantage of the
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integrative functionality of the enterprise system (Volkoff and Sawyer 2001). The project
team members need to network with a range of other individuals in order to make sense of
both organizational processes and the enterprise system (Newell at el. 2004).

The vital responsibility of the project team is communication. This is connected with
the fact that collective knowledge within the project team is generated through interaction and
communication, not only between members of the project but also between the project and
others within and outside the company (Newell et al. 2004). To this end, it is important to
divide tasks within the project in a way that creates interdependence between the project team
members. In general, there are two main aspects of the effective use of social capital within
the project team. First, within the project team, members need to develop strong bonds with
each other so that they have a shared sense of purpose and some common understanding.
Second, team members should use their so called social capital bridges in order to access
dispersed organizational knowledge that is going to help them complete the project
objectives.

Enterprise system adoption teams usually face a four-part information sharing problem,
which is connected with the presence in the project team of both functional experts from
within the organization and external implementation consultants. First, the functional experts
share information about organizational processes and norms with each other and with the
implementation consultants. Second, they must also learn about the enterprise system
software from the consultants. Third, these two inputs combine in a learning process and in
consequence decisions about how the system will be adopted are made. Fourth, information
about the decisions made and the enterprise system functionality are shared with other
members of the adopter organization (Volkoff and Sawyer 2001).

System End Users

System end users have a very important role in the enterprise system adoptions as their
performance and smooth operation of the new system solution is a crucial requirement for the
operation of the whole company. End users, together with business managers, often have a
larger role in large scale IS projects than in traditional projects. Due to the length of time and
commitment that enterprise system adoption requires, end users are more involved in ES
implementations than they are in more traditional IS implementation projects. The users have
to understand how their tasks fit into the overall process, and they must understand how their
process fits with other organizational processes (Jones and Price 2004). In general, enterprise
system-based business innovation requires a user-focused approach involving multifunctional
teamwork, personal relationships, and business goals (Willcocks and Sykes 2000).

Kawalek and Wood-Harper (2002) emphasise the idea of user participation during the
enterprise system adoption. They posit that user participation might be used by the project
managers as a convenient tool for gathering information about needs and difficulties
experiences in particular project sites. The gathered ideas might then be scrutinized by the
project management personnel before they are either developed or rejected. On the other
hand, for the users, participation is reassuring. They appreciate the possibility of expressing
ideas and raising issues and are pleased that the implementation team values their input.

User participation and involvement starting from the early stage of the project is crucial
for the adoption project success. Specifically, Verville and Halingten (2003) claim that the
ultimate success of the implementation project is greatly dependent upon the immediate “buy-
in” of the users. Further, Turnipseed et al. (1992) demonstrate that involvement in the
adoption project and the ability to have an input result in positive feelings of the outcome of
the implementation project. As a result, the authors suggest that managers should involve as
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many of affected workers as possible in the planning and implementation stage. Also, such an
involvement in the early stages of implementation helps to familiarize with the process and
remove the fears of those less knowledgeable about the implemented system.

The main problem which should be overcome during the ES adoption is connected with
user resistance towards changes and the new system usage. Lim et al. (2005) examined the
adoption of the SAP system in a global company and have revealed that dissonance or
misalignment between users’ expectations and managerial actions could lead to user
resistance against system usage. In particular, this dissonance may be connected with the
following user expectations:

¢ lack of improvement in company’s operational performance as a result of ES
utilization,

e lack of rewards for voluntary ES users, and
o fear of dismissal as a consequence of ES adoption.

The authors suggest that the potential cause of the first dissonance may be connected
with the fact that managers underestimate psychological barrier and effort required of system
users in adapting to the ES. Further, with respect to the second expectation, managers may
neglect the contribution of the system users and may credit improved performance solely to
the adoption of the ES application. Finally, as regards the third dissonance, managers may fail
to offer assurance to system users and acknowledge any effort in spontaneous participation.

Kim and Kankanhalli (2009) highlight the significance of switching costs as a key
determinant of user resistance in the context of a new enterprise system implementation.
Switching costs refer to the perceived lack of utility a user would incur in switching from the
status quo to the new IS. They refer to the increase in inputs (e.g., more time and effort to do
the work) and the decrease in outcomes (e.g., loss of previous work). The authors reveal that
switching costs increase user resistance both directly and indirectly through their effect on
perceived value. However, the authors suggest that colleague opinion and self-efficacy for
change may reduce switching costs. Furthermore, the results indicate that perceived value of
IS-related change and organizational support for change reduce user resistance.

In the case of complex IT, the benefits users can expect are centered around the correct
configuration of the IT. Specifically, this is important in the case of enterprise systems, as the
systems of this kind have to be configured and customized to specific user needs before they
can be used properly (Gefen and Ridings 2002). This is connected with a special role of users
during the system evaluation phase. The role of users is to actively participate in the
acquisition process, work together with “project people”, and help to match capabilities of
available products with user needs (Verville and Halingten 2003).

The project management personnel have to be aware that various users may expose
varied performance. In this connection, Yang et al. (2006) suggest that users from production
and administrative departments reveal better ES performance than users from R&D
departments. The authors also posit that older people tend to reveal worse attitudes towards
the ES and that people holding higher organizational positions better evaluate the system
quality and demonstrate greater satisfaction from the system.

IT Department

Enterprise system adoption is both an IT-related and organizational project. Since
enterprise systems are very complex software packages, IT-related issues play a very
significant role in the ES adoption. Specifically, Willcocks and Sykes (2000) claim that
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companies need to identify and built key in-house IT capabilities before entering into ES
adoption projects. These capabilities are connected with three overlapping areas: IT
architecture, business opportunity, and service delivery. The capabilities must be retained in-
house and represent the minimal IT function needed to plan for and implement ES for
business advantage. The IT capabilities cover the following issues:

e IT leadership — to develop the strategy, structures, processes, and staffing to
ensure that the IT function delivers value for money.

e Business systems thinking — to ensure that IT capabilities are incorporated in
every business process.

¢ Relationship building — with the purpose to establish understanding, trust, and
cooperation among the business users and IT.

e Architecture planning — needed to create the technical platform to satisfy current
and future business needs.

e Technology fixing — in order to quickly troubleshoot problems and to create
effective IT solutions to business needs.

e Informed buying — with the purpose to evaluate and negotiate reliable contracts
with suppliers.

e Contract facilitation — in order to ensure success of existing contracts by means
of user-supplier management and multi-supplier coordination.

e Contract monitoring — with the purpose to hold suppliers responsible for existing
service contracts.

e Supplier development — in order to add value from supplier relationships and
explore long-term mutual benefits.

The company’s IT department has many roles and bear responsibility in the ES
adoption. It is required that during the adoption project, representatives of the IT department
are actively involved in the project teams. The concrete roles and responsibilities of IT/IS
department in the context of ES acquisition are to (Verville and Halingten 2003):

e Dbe an internal consultant to the internal clients (i.e. people, areas, departments),
e evaluate from the technical perspective the proposed technological solution,

e provide an overall view and description of the company’s architecture (both
existing and desired),

e match the needs of the users with the most appropriate technological solution
and integrate them into their systems,

e train and support, together with the provider, of internal clients in the proper use
of the new technology.

Project Manager

The project manager is one of the most important people in an ES implementation
project. S/he should possess adequate knowledge, skills, abilities, and experience. The project
manager must be capable of balancing the technical, business, and change management
requirements (Bancroft et al. 1997). During the implementation, s/he should be given broad
authority to manage all aspects of the project (Welti 1999).
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Willcocks and Sykes (2000) suggest that the project manager should have three
distinguishing characteristics: credibility with the project stakeholders, a track record of
success with this size and type of project, and skills in controlling the detailed actions needed
to keep a project on its critical path. The project champion should provide between 20%—-60%
of his/her time. The role of the project champion involves communicating the vision,
maintaining motivation in the project team and the business, fighting political battles, and
remaining influential with all stakeholders, including senior management.

Sumner et al. (2006) posit that, in addition to project management skills such as the
ability to monitor and track project scope, project time, project cost, and project quality,
project managers of IT projects should develop leadership skills. These leadership skills cover
a range of soft skills which deal with interpersonal relationships, communications,
collaboration, and cooperation. Particularly, the leadership capabilities are connected with
five leadership practices: credibility of the leader, inspiring a shared vision, searching for
innovative opportunities, fostering collaboration by promoting cooperative goals and building
trust, and recognizing individual contributions. The results indicate that external perceptions
of effective leadership are good predictors of project success, as measured by actual versus
planned project duration times.

Wang et al. (2005) illustrate that ES adoption leaders should demonstrate more
charismatic behaviors in order to establish the project team members’ cohesiveness and, thus,
improve team performance. The authors also indicate that, regardless of the leadership style
adopted by the managers, the project manager’s experience reveals a positive impact on the
final project outcome.

Interestingly, there is no concrete and clear advice as to what a company’s department
should the project manager come from and the prior literature reveal rather conflicting results.
Specifically, Verville and Halingten (2003) claim that typically, an IT/IS professional with
experience in projects would be designated the project director or manager. However, on the
other hand, Willcocks and Sykes (2000) posit that effective IT-based business innovations
(such as ES adoption) require a high-level sponsor and a project champion, both taken usually
from the business, not the IT side.

The Provider’s Representatives

The ES adoption requires the involvement of the system and implementation services
provider. It is important that, apart from people representing various functional areas in the
organization, the supplier’s consultants are part of the implementation team (Volkoff and
Sawyer 2001). They usually have product knowledge of the ES package and experience in
implementing ES in various organizations. The consultants mediate, enable, and confine the
organizational learning about the ERP systems and its inherent constructs for business process
structures. Furthermore, they bring external perspectives and knowledge, which can
contribute much to the process of technical and business innovation (Willcocks and Sykes
2000).

Interestingly, Willcocks and Sykes (2000) posit that suppliers can perform an important
“fill-in” role and routine, easily defined tasks within the project can be outsourced. They
claim that the most effective way of using the provider’s resources is to bring them in to work
under in-company direction and control. Specifically, the provider’s implementation
consultants help adopter companies to configure and derive value from an ES package,
providing both product knowledge and process guidance (Volkoff and Sawyer 2001).

During the ES adoption project, good cooperation between the adopter and the provider
is a critical issue. This requires communication between various stakeholders from both sides.
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In particular, Gunson et al. (2004) posit the for the project team to progress there has to be
constant and intense communication between the key users and the ES provider specialists.
Also, a manager from the ES provider’s side should be dedicated as their customer manager
to liaise with the project manager from the adopter’s side. Further, there is a need to establish
informal contacts and good rapport between the representatives of these two main parties
involved in the project (Themistocleous et al. 2011).

Conclusions

This study investigates issues connected with participants of enterprise system (ES)
adoption projects. The performed analysis illustrates that ES adoption requires involvement
and careful management of various stakeholders who represent both the adopting company
and the system and implementation services provider. The ES adoption participants should
represent both business and IT-related areas, they should also represent a company’s various
organizational levels. This study indicates the need for further research on the organisation of
ES implementation teams. In particular, future studies may focus on the project manager
person and explore the influence of his/her organisational position and department on ES
success. Other topics of research may be connected with the characteristics of participants and
discovering the optimal composition of the project team and the steering committee.
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ABSTRACT:

Dynamic development of mobile technologies results in a greater availability of Internet
resources designed for mobile devices. Prior research suggest that existing mobile web sites
have a number of disadvantages which may cause an incorrect display of their content on a
mobile device. This study proposes a model of a solution dynamically adjusting existing
mobile content to suit the needs of devices having limited capabilities. Simultaneously, in this
solution resources designed for stationary equipment do not undergo the adjustment process.
This allows us to realise a “One Web” idea where access to Internet resources should be
possible regardless of the type of used device.

KEYWORDS:
Mobile technology, transformation process, content adaptation, Mobile Web Best Pracices.

1. Introduction

Over the last decade, we observed a dynamic growth in the use of mobile devices. This
is caused not only by their continuously decreasing production costs and growing
functionality, but also by the changes in the life style of the society. The pervasiveness of
broadband mobile access and decreasing cost of equipment are the main premises of the use
of this technology in business activities regardless of adopted business model (B2B, B2C,
B2E) (Scornavacca and Barnes 2008, Umar 2005). Rapid access to information is becoming
the crucial weapon in the competition on a global, fast growing market. Thanks to the
evolution of information access and use of wireless communication and mobile devices, it is
possible to:

e expand the area of activity to new markets,
e create new products and services,
e optimise business processes in companies,

e increase the efficiency of activities carried out on the inside and outside of
companies,

e increase the satisfaction and loyalty of business partners.

Natural consequences of these activities are found in the income growth, cost reduction,
and an increase in company’s profit. This can be made possible through the advantages
resulting from the nature of mobile solutions adopted (Clarke 2008 pp. 45-49, Turban 2004
pp. 241-242). It should be noted that the range of benefits resulting from the use of new
technology, including particularly mobile solutions, depends on the fact of how fast, as
compared to the competition, a company decides on its implementation. Presumably, the
greatest benefits will be achieved by the companies who will be the first to decide on the
exploitation of innovative solutions in their activities. Mobile technologies, by their very
nature, demonstrate the biggest abilities to communicate, access to information, and
transaction handling.

175



Simultaneously, along with the progress in mobile access technology, new initiatives
supporting this kind of communication are created. One of these initiatives is Mobile Web
Initiative (W3C Mobile 2005) organised under the patronage of W3C organisation. The main
goal of its activity is to work out recommendations how to enable mobile devices to access
and browse Internet resources and use Internet services as efficiently as it is now possible
using stationary devices and broadband cable Internet access (Rabin and McCathieNevile
2008).

One of the key factors determining the use of mobile technology is the proper
presentation of content on mobile devices. Due to the unique characteristics of mobile
equipment, its small size and lack of standard keyboard and pointing device, it is necessary to
adapt the form and content of presented information to the device’s characteristics. The
following part of this paper will characterise the background of this study. Next, using
selected mobile Internet applications, an evaluation of their compatibility with W3C
recommendations will be performed. The possibilities of removing incompatibilities will be
discussed and a solution aiming at the elimination of diagnosed errors will be proposed.
Concluding remarks and a discussion of further research conclude the article.

2. Problem analysis

Mobile Internet currently undergoes a stage of dynamic growth. Simultaneously, the
pervasiveness of the network access results in the continuously growing number of Internet
applications. Unfortunately, despite the growing use of mobile devices, still not many web
sites are adapted to the specific characteristics of these devices. In fact, the vast majority of
resources available on the Internet cannot be properly presented by mobile devices. The
particular reasons for this situation may be the following:

e small screen size, which is not able to properly display the layout of the content
designed for stationary equipment,

e lack of standard keyboard and pointing device, which results in limited
interactions with the user,

e limited support of existing formats designed for stationary devices.

According to “One Web” idea, access to Internet resources should be possible
regardless of the type of used device. Therefore, one of the main direction of research relates
to the process of transforming the content of existing resources in order to adapt them to the
needs of mobile devices (Rabin and Swainston 2009). If a required content is intended for
display on a device with restricted capabilities, a mediating process is involved which
retrieves the content from the content server and then transforms this content to satisfy the
needs of the mobile device. This modification may especially be connected with the graphic
layout of the content, changes in picture presentation, and correction of text coding.
Depending on the direction of an involved conversion, we may distinguish transformations
which relate to (Rabin 2010):

e alteration of requests — which consists in the modification of an http protocol
header, especially in the case of problems with the correct detection of a mobile
device by the resource server,

e alteration of response:

o restructuring content — change in a graphic layout in order to adjust it to
suit the small size of a mobile device screen,
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o recoding content — modification of a content format, in particular its
adaptation in order to suit the language of resource description supported
by the mobile device or conversion between picture formats,

o optimising content — increase in the effectiveness of the content transfer
by decreasing the content’s volume (removal of white-spaces, change in
pictures’ volume).

Undoubtedly, an advantage of the transformation process is the ability to present on
mobile devices the content which is designed for the presentation on the stationary equipment.
It should be emphasised that the proper run of the transformation process depends on the
correct definition of mobile device type, its characteristics, and user preferences. This process
may be facilitated by some standards and specifications: User Agent Profile (UAProf) set by
Open Mobile Alliance (UAProf 2002) and Composite Capabilities/Preference Profiles
(CC/PP) created under the patronage of W3C (Kiss 2007).

The above-defined model allows us to adapt the content to the needs of virtually all
devices, including those having considerably restricted presentation capabilities. However, a
question arises if we should consider this approach as correct. Yet, it seems that a different
content should be prepared for mobile users. Indeed, there are different needs and
expectations of those users, there are different circumstances during which access to
information and the content exploitation take place. For these reasons, the proposal of a
solution, presented in the reminder of this article, relates to the possibility of the detection of
the correctness of content worked out for mobile devices, and to its adaptation in order to
satisfy the requirements of Mobile Web Best Practices (MWBP) defined by W3C.

3. The analysis of mobile web pages correctness

The development of mobile equipment results in the growth of its use in Internet access.
In consequence, there is a necessity to prepare data in such a way that its correct display
should be possible on any device regardless of its characteristics. Serious limitations in this
process might be connected with the number of used, usually incompatible, operating systems
for mobile devices (Symbian, Windows Maobile, RIM Black Berry, Apple IPhone, Google
Android, Palm) and the type of application used for content browsing. It should be noted that
existing resource description languages (HTML, XHTML) do not take into consideration a
number of restrictions existing in mobile environment. In consequence, their use may disable
the proper presentation of the information. Therefore, content description languages able to
deal properly with these restrictions have been worked out. They include XHTML Basic
(Baker et al. 2008) recommended by W3C organisation or, derived from this language,
XHTML Mobile Profile (XHTML-MP) defined by Open Mobile Alliance and being the main
component of Wireless Application Protocol (WAP). Nonetheless, a complete definition of
requirements that web pages designed for mobile devices have to meet is included in a
recommendation W3C Mobile Web Best Practices (MWBP) (Rabin and McCathieNevile
2008).

3.1. MWBP rules

MWABP rules are directed first and foremost to web pages designers and developers. The
application of the rules allows the developers to significantly increase the effectiveness of
information delivery on devices with restricted capabilities of presentation and, in turn, to
decrease the cost of data preparation and publication. A complete set of 60 MWBP rules are
divided into 5 categories: overall behaviour, navigation and links, page layout and content,
page definition and user input. The rules included in above mentioned categories describe
restrictions resulting from the characteristics, efficiency, and effectiveness of mobile devices

177



functioning, as well as from the applications which are operated by them. Sample limitations
include restrictions connected with mobile network capacity, lack or improper interpretation
of resource description language, or problems occurring during data input (lack of regular
keyboard and pointing device). The application of MWBP rules at the stage of content
preparation minimises the influence of the above described limitations and makes possible a
fast and effective access to information gathered in the Internet.

3.2 Investigating the conformity to MWBP rules

Drawing from the services dedicated to mobile devices, an attempt at estimating the
services’ conformity to suggestions included in W3C MWBP recommendation has been
made. The analysis builds on popular mobile web pages which are diverse as regards their
functionality (search engines, social services, electronic banking, information services)
(Cantoni 2009). Table 1 includes a list of web sites which were evaluated as regards the
ability to their proper display on mobile devices (Owen and Rabin 2008). A validation
software available on W3C site (W3C mobileOK Checker 2010) has been employed as a tool
for the assessment of web pages’ conformity to MWBP rules.

Table 1. Conformity to MWBP

Error level

Website — - Conformity level
Critical Severe Medium Low
mobile.wikipedia.org 0 0 0 1 99%
www.google.com 0 0 0 1 98%
m.gmail.com 0 0 0 3 92%
www.amexmobile.com 0 0 1 2 91%
wap.accuweather.com 0 0 0 6 87%
mobile.paypal.com 0 0 1 4 85%
weather.mobi 0 0 0 6 84%
mobile.answers.com 0 0 2 5 81%
mobile.myspace.com 0 1 0 4 T7%
news.bbc.co.uk/mobile 0 0 3 5 76%
espn.mobi 0 1 1 6 72%
m.facebook.com 0 2 1 3 67%
m.youtube.com 0 1 0 3 64%
foxnews.mobi 0 1 1 8 62%
wap.aol.com/moviefone/ 0 1 1 7 62%
www.discoverymobile.com 0 1 0 3 62%
mobile.bloomberg.com 0 1 2 5 57%
m.ebay.com 0 2 0 4 56%
m.flickr.com 1 0 1 3 39%
m.nbc.com 0 3 3 5 21%
wap.mtv.com 1 1 4 5 14%
m.cnn.com 1 1 1 6 12%
bofa.mobi 3 0 1 0 4%

The analysis of achieved results presented in the table allows us to state that there are
significant incompatibilities of investigated web pages as regards to the rules included in
Mobile Web Best Practive recommendation. A column “Conformity level” depicts to what
degree a given web page satisfies MWBP rules and, as a result, may be presented more
efficiently on a mobile device. Detailed values describing the level of errors having different
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significance (Low to Critical) have been presented in a column “Error level”. Errors
belonging to the highest category (Critical) refer usually to problems connected with the
improper syntax of resource description language and lack or incorrect definition of resource
type. Their consequence is a significant influence on the way the content is displayed on
mobile devices having different characteristics. Practical results may be achieved by
performing an evaluation of investigated sites in real environment. Other types of errors
having lower ranks refer particularly to graphic layout and mainly influence a visual layout of
a presented site together with the speed and effectiveness of its presentation.

Taking into consideration the achieved results, a solution which makes possible a more
effective alignment of presented content can be proposed. In order to increase the conformity
level of web sites to MWBP rules, a model of a system has been proposed, which enables us
to dynamically eliminate encountered errors during the transformation process.

4. System Architecture

The goal of the dynamic change of content transfer form is to enable its correct display
on as many as possible mobile devices having various characteristics. The suggested solution
builds on the idea of a device detection. If we have a mobile device and the content server
provides content prepared for the mobile device, an analysis verifying its conformity to
MWABP rules is performed. In the case of a divergence, a modification is made in order to get
rid of encountered errors.

4.1. Components of the System

A model of a system whose purpose is to verify and modify the transfer form of content
designed for mobile devices is presented in Fig. 1. Content delivery to a mobile device is
preceded with its detection, having the purpose of detecting the category of the device (i.e.
stationary or mobile). Alteration of request aims to adjust its form so that a Web Server would
be able to provide a resource designed for a given mobile device. Before content is delivered
to the device, an analysis of its form into the conformity to MWBP rules is being performed.
In the case of divergence, a content form is modified in order to eliminate occurring errors.
Modified content is again delivered to the mobile device. If a request of content retrieval
originates from a stationary device or a Web Server does not include any content designed for
devices of various characteristics, content is being delivered to the device in an unchanged
form. It should be also noted that a content transformation process may proceed on the basis
of a concrete device characteristics. Using existing technology (e.g. UAProf, CC/PP), it is
possible to modify content in such a way that it should fit the device’s requirements to a large
extent. It should be noted that content which was not originally prepared and designed for a
mobile device is not modified in any way. This results from an assumption that mobile
devices are used in different context. Therefore, the set of information expected by the user
should be different.
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Fig. 1. Model of a content adaptation system for mobile devices

4.2. Principles of adjustments to match MWBP requirements

Discrepancies revealed between Web site structure and MWPB rules are modified at the
stage of transformation. They might be of various nature, starting from divergence from
content form rules, up to oversize content volume. On the basis of this research findings
(Table 1) we may separate the most often occurring errors. They are presented in Table 2
together with propositions of actions aiming at eliminating the errors according to MWBP
recommendations (Rabin and McCathieNevile 2008).
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Table 2. Observed divergence from Mobile Web Best Practice and proposed solutions

Category Problem description Solution proposal

Content layout Use of table layout to create a Correct detection of a device makes possible the
graphic layout of content. Not all ~ identification of screen size. Content adaptation is
mobile browsers are able to present performed through the transformation of graphic table
tables, especially when embedded  layout to layout based on mobile cascading style sheet
tables are used. WCSS.

Page title Lack of web page title defined. This name is usually used to create a title of a bookmark.
It is possible to complete the title on the basis of the
contents of URL or H1 element included in a document.

Measures Use of absolute measures for Transformation of graphic layout to the form expressed
positioning on device’s screen. Due in relative measures will allow us to adjust content to suit
to significant diversity in screen size the needs of a mobile device having any display size. If a
it is advised to use relative measures mobile device characteristic is known (physical size of
expressed in relative values (em, en, the screen) it is also possible to rescale values expressed

%). in absolute measures to fit a concrete display size.
Character Lack of encoding type declaration in Character encoding declaration can be completed through
encoding XML document header (“encoding” the content presentation analysis and autodetection of
attribute) or incompatibility between encoding type. It is advised to perform transformation to
a declaration and the value of UTF-8 encoding.

“content-type” code.

Image size Lack of clearly defined image size. Image size should be established with reference to the
Web browser is not able to precisely screen size of a device (not bigger than the screen size).
establish the place for the image Another idea is to set up a universal image size which
display. It results in delay in content would be properly displayed on any device’s screen.
presentation. According to MWBP recommendations, this size should

be not bigger that 120 px.

Content format Content format inconsistent with ~ Elimination of this inconsistency may be performed
support recommended standard of mobile  through document transformation to XHTML MP or
resource description XHTML XHTML Basic.
Mobile Profile / XHTML Basic.

Page size limit Exceeded advised web page volume Content size reduction is possible through the removal of
amounting to 10 kB and/or total web redundant characters from the document (white-spaces)
page volume together with external or change in images’ size.
sources exceeding 20 kB.

Non-alternatives Lack of alternative content Completion of alternative content is possible on the basis
(alt) declaration when images are present. of image file name, picture title (“caption” declaration),
Used in the case of content or by defining a unique label and sequence number.

presentation without image display.

One should be aware of the fact that not all errors may be eliminated during the
transformation process, especially those encountered in the syntax of description language.
Moreover, if a message content is too large (overall web page volume exceeds 20 kB) and
hence does not comply with MWBP regulations, it is difficult to expect a substantial
reduction of content volume. However, as was already mentioned, this kind of error is
qualified as less significant. We should be aware that along with increase in wireless
connection capacity and mobile data transmission, the volume of content message will have
less and less significance for its proper and comfortable display on a mobile device.

Conclusion and Future Works

The results of this study illustrate that the majority of existing resources designed for
mobile devices do not follow the rules which should be applied during the resource
preparation. In consequence, an inappropriate presentation of content on a mobile device may
occur.A solution proposed by this study allows us to adjust the existing mobile content to suit
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the Mobile Web Best Practices (MWBP) rules. This may result in a greater effectiveness of
information presentation on a mobile device. It should be noted that the conformity to MWBP
rules increases the number of devices able to effectively display given information and, in
turn, the number of potential recipients of the information. However, we should bear in mind
that the effectiveness of the proposed solution may be negatively influenced by:

e the necessity to place the system in the computer infrastructure of a mobile
network provider or content provider,

¢ the ability to dynamically adjust existing resources to satisfy only part of Maobile
Web Best Practices recommendations.

Nonetheless, it appears that along with the increasing number of mobile device users,
this group of consumers will have greater expectations connected with effective form of
content delivery. Therefore, it will be necessary to carry out work connected with preparing
content designed for this group of recipients and adjusting both existing and newly created
resources to suit the needs of mobile environment.
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ABSTRAKT:

Soucasnymi trendy v podnikovych informacnich systémech jsou: elektronicka vymeéna dat,
automatizované vyhledavani podnikovych informaci, napojeni na e-government, odkazy na
socialni sité (rozsiteni socialni a profesni interakce), vyuziti cloud computingu a XaaS sluzeb.
Clanek se zabyva moznostmi a omezenimi modernich IT v oblasti fizeni malych a stfednich
firem a instituci. Je diskutovana otazka vybéru vhodnych sluzeb i otazka, zda jsou ICT
skute¢né jednim z pilifh konkurenceschopnosti firmy.

ABSTRACT:

Current trends in company IS like electronic data exchange, automatic search of company
data, e-government connection, reference to social nets, exploitation of cloud computing, and
XaaS are addressed. The paper deals with possibilities and limits of modern IT in the
management of small and medium companies. The choice of proper services is discussed as
well as the question if ICT are the real pillar of company competitiveness.
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Introduction

The quality of company’s global strategy is dependent on the support of the IS. If the
IS/IT are designed and applied properly, it can increase the competitiveness of the company.
The necessary condition is the link between the development of IS and the global strategy of
the company.

Changes in the company strategy require adequate changes in hardware, software, data
workhouse, and telecommunication equipments. Vice versa, the quality of company processes
is dependent on the possibilities and the functions that are enabled by the firm's IS.
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The ICT has become a tool necessary for companies, government, and citizens in the
most of countries. The condition of the good company management is the continuous
management of IS and preserving its integrity.

Situation in small and middle companies in CR

In the frame of small and middle enterprises (SME) categorization, tiny companies are
those with less than 10 employees and with annual turnover or annual balance sheet up to 2
million EUR. Into category of small companies are included companies with less than 50
employees and annual turnover or annual balance sheet up to 10 million EUR. Companies
with less than 250 employees and annual turnover less than 50 million EUR or annual balance
sheet up to 43 million EUR are classified as middle companies [1].

There are approximately 23 million small and middle companies, which is 99 % of all
the companies with about 75 millions of employees in 27 members of EU [1].

The role of small and middle companies in the economics of CR cannot be impeached. Their
ability to react on changes quickly or to absorb free labor power is irreplaceable. According to
the state of small and middle companies (their count, the proportion of employment and
added value, the Czech economics can be considered as standard one. The analysis of Czech
Statistical Institute shows the tiny companies are the most frequent, while the middle
companies are the lest frequent. The tiny companies employ approximately the same amount
of people as the small and middle companies together. However, long-term problem of the
small and middle companies is the availability of funds. This problem goes on in spite of the
fact that interest of commercial banks in this risk clients requiring relatively small loans is
increasing. It implies that a great investment into ICT are not the priority of the company's
management [2].

It is not the only reason why the management of such companies does not pay attention to
innovate the company IS. Another reason is the lack of education in this field. The
management does not realize which benefit could bring the modern ICT and that the
investment to such technology is not as high as they expected.

That is why the Department of Applied Informatics has started a survey focused on the
ICT usage in small and middle companies in the Moravian-Silesian region. Nowadays the
data are electronically collected. The questionnaire (available at www.cssi.morava.cz) is
designed to be simple and informative for the respondents. The results of the survey will be
published after the data processing and statistical analysis.

The use of cloud computing for SME to improve the quality of their
information systems

Open standards and technologies such as Java, Service-oriented architecture (SOA) and
Web Services (WAS) changed the IT environment and the possibility of electronic
cooperation between operators, resulting in further opportunities in the field of computer
cooperation between suppliers, customers and clients - development of e-market and creating
communities around products or services.

Attention of the authors is paid to the benefits and risks, which are brought to
companies and institutions by high-quality information system and to the possibilities which
offers cloud computing as a set of easily usable and easily accessible virtualized IT resources,
especially for small and medium-sized enterprises and institutions. Emphasis is placed on
support for increasing their competitiveness.
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As has been said, long-term problem of small and medium-sized companies has been
the unavailability of these ICT because of the prices of required applications and
infrastructure. The situation is now changing, but awareness of the possibilities of current
applications and possibilities of obtaining such services among the managers of these
companies is minimal.

Today, cloud computing services provide online virtually all software products that can
be placed to the cloud using virtualization.

With cloud computing services, users may not know the technology used to, nor
manage them. For access to applications and data hosted on a server is being used a web
browser. Cloud computing provides dynamically scalable resources as an easily available
services. Cloud computing is often divided into three areas, commonly referred as distribution
models. Three basic types are XaaS (SaaS - Software as a Service PaaS - Platform as a
Service and CaaS - Communication as a Service).

Saas : software as a service
Caa$ : communication as a service
Paa$ : platform as a service

XaaS

Solution

Picture.1. Cloud computing-XaaS [3]

From the perspective of small and medium-sized companies and institutions, the most
important is the use of applications allowing data collection and analysis of data from internal
and external resources and their interpretation to support the business management. The aim
is to increase the competitive potential of the subject on the market.

As a basis for their recommendations the authors used their own experience with the use
of SaaS in teaching at the Faculty of Economics, VSB-TU Ostrava and abroad (Poland),
which has already been implemented for one and a half year. This service is used to teach the
subject E-business, where students during the lessons work with the business intelligence
applications.

The list of the opportunities offered by the use of the existing ICT in information
systems of different types of companies and institutions depending on their size (small and
medium-sized firms) [11].

Tiny and small businesses:

e Deployment of business and information portals (very cheap, great opportunity for e-
marketing or e-commerce).

e Support of the modern communication form (very fast, very cheap).

e Integration of communication channels.
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o Bl tools (if yes, the best solution is to rent the SaaS).
e Data storage (data marts).
e Data cleaning (good for future work with data).

Medium sized businesses:

Deployment of business and information portals (e-marketplace)

Support of the modern communication form (way keep in touch with all employees)
Support of the modern communication form channels

Implementation of the PKI elements (expensive, but useful for security)

Strategic element support (i tis essential to have a strategy)

Bl tools (to rent the SaaS or buy local installation)

Data storage (data warehouse)

Data profiling and data cleaning (good for future work with data)

Competitive intelligence (essential to succeed)

As always, use of new technologies does not only bring benefits but also has its
downsides.
Possible disadvantages of using SaaS:
e Long response time while using the substandard access to the Internet.
e Increased costs for transfers of large amounts of data.
e Concern about the safety of sensitive data and data at all.

Enterprise Saas Provider

: Implementation
Risk |

Security and Mnnituririg

Audit and E-:-rnplian:é

|

| Maintenance and Support

Responsibility

| Capacity Planning

| Release Mmueml/‘

simplicable.com

Picture 2. The shifts risks and responsibilities towards the SaaS vendor.[4]

Software-as-a-Service is often sold on benefits such as cost reduction, scalability and
speed of implementation. Another major benefit for the customer is that it shifts risks and
responsibilities towards the SaaS vendor [4].

Increasing of the potential of company with the support of IT

Economic models of how the world works are going through incremental improvements
and disruptive changes, such as global competition, global transfers, changes of the working
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methods in many fields or pressure on the skills of the workforce. These cause a gradual shift
to an economy of intangible assets and relationships in developed countries [5].

In these changes a key role is played by information and communication technology
(ICT) providing modern infrastructure which allows the most changes to be implemented.
ICT provides tools to increase efficiency, innovation and competitiveness in virtually all areas
of the economy.

Any net benefits of ICT in most cases are not realized by a direct route (direct revenue),
but instead support the innovation process or other processes of the organization. This often
makes the problems in measuring the impact of the use of modern ICT on business results,
productivity and other indicators [6]. So we must always consider whether some of the effects
of ICT are not hidden behind the benefits of innovation, which are reported separately. It is
the reason to believe that investment in ICT can significantly affect the value of the business
potential and expand its range of benchmarks for evaluating the quantifiable measure
indirectly, behind the benefits of the innovations reported separately.

Forecasts suggest that in the next decade we can expect a very rapid development not
only in conventional but also in unconventional approaches to IT and information processing.
Possible results are not only attractive from the perspective of technology, but they can also
significantly contribute to cut costs and increase productivity in all business areas.

Estimated future development can be simply divided into long-term and short-term [7].
For short term - molecular ( nano ) electronics, optoelectronics, spintronics. For long term -
quantum computers, organic computers, the use of DNA and protein.

From the perspective of IT companies the most significant trends in IT in the current
economic conditions are:
e Social networks - for example, Linkedin or Naymz a social networks for
"professionals”, intended for sustaining and making business contacts.

e Fabric computing - (new generation of architecture for enterprise servers) a trend in the
current server technologies. Combining ability of performance servers and advanced
networking features.

e Other trends are Cloud Computing and Nanotechnology.

IT companies consider as the current trends in enterprise information systems the following:

e Connection to Electronic Data Interchange (EDI) - the exchange of structured messages among
computers and among computer applications. The data are structured according to pre-agreed
standards that were agreed at the national or international standardization community in the form
of reports and then automatically transmitted electronically without human intervention. EDI is
the most widely used data format for electronic business transactions in the world.

e Linking business information system to search engines - Enterprise search.

e Connection to a functioning e-government.

Connection to social networks - expanding social and professional interactions.

Conclusions

If we ask whether ICT can be a real pillar of the competitiveness of firms or institutions,
our decision must be based on assumed basic principles of company management in the
aftermath of recession:

e Several managers in the frontline, who see the situation best, it is a model of
management in today's turbulent times.
e The most important is support of analysis, it means ICT supporting the analysis.
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e This means a change of management style (management by means of temporary
structures and support by information and communication technologies) [8][9].

It can be said that ICT is another, now an essential pillar of the competitiveness of the
enterprise and its effective use increases the business potential.

By the implementation of both projects, we wanted to draw attention to the possibility
of increasing the business potential by ICT innovations and meet the management of SMEs in
the Moravian-Silesian region with services that are available to SME companies and
institutions due to new technology.
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ABSTRAKT:

V prispévku bude predstaven novy princip efektivniho predavani dat mezi klientskou cloud
aplikaci a webovym serverem. K datiim, ulozenym ve standardni relacni databazi na serveru,
bude aplikace pristupovat dle aktualni potieby tak, aby nedochazelo ke zbytecné redundanci
pfi jejich predavani obéma sméry, pficemZ navrzend komponenta rovnou zajistuje
I automatizované objektové-relaéni mapovani téchto dat. Proto byl navrzen systém definice
vazeb objektl na relacni data, odloZené stahovani binarnich dat, evidence zmén apod. Priklad
je prezentovan pro Silverlight NET C#, ale je aplikovatelny 1 v jinych prostiedich 1 jazycich.

ABSTRACT:

The new principle of effective transfer the data between cloud client applications and web
server will be presented in the paper. The data are stored in a standard relational database on
the server. The application access the data as needed without unnecessary redundancy in the
transfer to both directions. Proposed component also provides automated object-relational
mapping of the data. The system of definition the relations objects to relational data, delayed
download of binary data, registration changes, etc. were designed. The example is presented
for Silverlight NET C #, but it is applicable to other environments and languages too.

KLiCOVA SLOVA:
Silverlight, webové sluzby, OR mapovani, DataSet, serializace, OOP.

KEYWORDS:
Silverlight, web services, OR mapping, DataSet, serialization, OOP.

Uvod

Béhem navrhu administracniho rozhrani testovaci aplikace, vyvijené v technologii
Silverlight™, predstavené napi. v [1] nebo [2], vznikl poZadavek na jednoduchy zpisob
predavani dat mezi webovym serverem a klientskou aplikaci. Pfitom bylo zadouci tento

postup unifikovat, aby pokryval veskeré potfeby nejen dané aplikace, ale byl univerzalné
pouzitelny i v jinych projektech.

Idealnim kandidatem pro takovouto oboustrannou vymeénu relacnich dat by byl
DataSet. Objekt tiidy DataSet v .NET predstavuje ulozisté urcitych dat v paméti pocitace a je
jako objekt predavan mezi stiedni vrstvou a klientskou aplikaci pfipadné¢ webovou sluzbou.

10 Silverlight - softwarovy plugin pro vyvoj bohaté vybavenych internetovych aplikaci spousténych v ramci
webového prohlizece, vyvinuty spole¢nosti Microsoft, ktery je mensi verzi .NET Frameworku a podporuje kéd
napsany v riznych jazycich .NET, zejména C # a Visual Basic. [12]
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Objekty tfidy DataSet se daji snadno serializovat a deserializovat do a z dokumenttit XML. To
znamena, ze data, spole¢né se souvisejicimi udaji o schématu, lze presouvat mezi vrstvami
aplikace velmi volnym zpisobem. [3]

Objekt DataSet ovSem neni v Silverlightu podporovan, z divodi minimalizace
instala¢niho bali¢ku Silverlight verze NET Frameworku a ani do budoucna se jeho ptidani do
Silverlight neplanuje'" Z tohoto diivodu vznikl nezavisly projekt, ktery se snazil vytvofit
DataSet pro Silverlight, jez mél obsdhnout veskerou jeho funkc¢nost a umoznit vyménu dat
s webovym serverem pomoci serializovanych®? dat kompatibilnich s origindlnim DataSetem
(viz www.silverlightdataset.net). Zakladem byl pteklad serializovanych dat na dynamicky
vytvatené objekty pfimo technikami jazyka MSIL'™ Byt tyto objekty pIn& spolupracovaly se
standardnimi datovymi komponentami, bylo velmi obtizné jejich doplnéni a prace s nimi,
nebot” jejich tfidy v dobé navrhu aplikace neexistovaly. Tento projekt ovSem jeho autofi
nedokoncili (napt. nefunk¢ni relaéni vztahy mezi tabulkami) a pfedéasné jej uzavieli.

Architektura WCF umoziiuje prenaset objekty, jejichz tfidy jsou definovany na strang
serveru. Pfi vyvoji klientské &asti aplikace dokaze navrhové prostiedi z WSDL™ dokumentu
zjistit strukturu téchto t¥id, automaticky je vytvofit a pozd¢ji i aktualizovat jejich Silverlight
verzi. Ma ale napiiklad zakladni nevyhodu, ze pii serializaci nedodrzuje reference mezi
objekty, resp. kazdy podobjekt, na ktery se odkazuje ten serializovany, je také serializovan
ato pokazdé znovu. Pokud se tedy naptiklad pies WCF bude posilat seznam vysledka ze
zkouseni, a kazdy z vysledkti bude mit i referenci na objekt uzivatele, ktery byl zkousen, pak
se pro 100 riznych vysledk posSlou data o 100 uzivatelich, i kdyby tfeba pattily vSechny
vysledky témuz uZzivateli. Pfi deserializaci na klientské strané pak samoziejmé vznikne 100
nezavislych objekti tiidy UZivatel s tymiz daty.

Sluzby RESTful'® piedavaji data ve formatu XML nebo JSON'" piicemZ veskeré
pozadavky na né jsou soucasti URL adresy. Ta obsahuje napiiklad i podminky filtru,
autentizacni kli¢ apod. Soucésti pozadavku zasilaného pies http protokol mohou byt
samoziejme i v URL piimo neuvedené daje, pfilozené metodou POST, PUT a DELETE. Ty
jsou vyuzivany pro upravu dat (POST = vloZeni nového zaznamu nebo kolekce, PUT =
zmeéna dat existujiciho zaznamu nebo kolekce a DELETE = vymaz zaznamu nebo kolekce).
[4] Sluzby RESTful obvykle poskytuji servery, pro které je Zzadouci podpora vyvoje
nezavislych aplikaci pracujicich s jejich daty (napt. Amazon, viz aws.amazon.com).

11 DataSet a Silverlight, viz http://blogs.msdn.com/b/adonet/archive/2009/05/26/dataset-and-silverlight.aspx

12 Serializace ukladd stav objektu do zvoleného uloZisté (napf. jako textovy rfetézec) a deserializace z ného
zpétné rekonstruuje origindini objekt. [13]

13 MSIL, zkracené také IL — Intermediate Language — nizkourovnovy jazyk s jednoduchou syntaxi zaloZzenou na
Ciselnych kédech, do kterého jsou prekladany (kompilovany) programy .NET pred jeho prevodem do pfimo
spousténého strojového kédu. [14 str. 12]

14 WCF — Windows Communication Foundation
15 WSDL - Web Services Description Language
16 REST — REpresentational State Transfer

17 JSON — JavaScript Object Notation, viz www.json.org
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Vymeéna dat mezi aplikacemi riznych tvlrcii v soucasnosti nejcastéji probiha pomoci
XML (popiipadé¢ JSON) dokumentu. Jeho strukturu obvykle definuje autor jedné
z komunikujicich aplikaci a ostatni se ji ptizpuisobi. OData'® je jednim z protokold, které
standardizuji jak tuto strukturu dat, tak i formu dotazovani se a manipulaci s nimi. Aplikace,
které podporuji OData vyménu dat jsou pak spolu schopny komunikovat bez nutnosti
zasadniho pfizpisobovani vstupti ¢i vystupid. On-line aplikace podporujici OData jsou
podobné jako sluzby RESTful standardné dotazovany ptfes URL, vcetné vyse zminénych
obtiZi se serializaci dat.

Vzhledem ke zminénym komplikacim pii pfenosu objektovych dat bylo navrzeno
a vytvoreno vlastni feseni — Silverlight DataSet.

Silverlight DataSet
Pro ticely vymény dat byly vytvoreny dvé knihovny tfid. Prvni je uréena pro platformu
Silverlight na klientské stran€ a zprostfedkovava sestavovani pozadavkl na data, deserializaci

prichozich dat, jejich spravu a evidenci seznamu zmén. Druhd knihovna na strané serveru
pfijima pozadavky, serializuje pozadovana data a zpracovava seznamy zmeén (viz Obr. 1).

b s
< »| £ \;
/ % Internet 1y \

[ :
s _‘-l Webovy Klientska S _-=
\~=._!‘; server aplikace N _-Il
ﬂ WebDataSet SilverDataSet \ ’
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Relacni ( ) ( ght) Objektova
databaze data

Obr. 1 - Schéma ptenosu dat mezi serverovou a klientskou ¢asti DataSetu

Cast pro Silverlight definuje tfidu DataobjectBase, ktera poskytuje zdkladni vlastnosti
pro jednotlivé datové zadznamy. Veskeré tfidy, zastupujici tabulky v relacni databazi na
serveru, musi byt odvozeny z této tiidy.

Provazani tiid se zdznamy v tabulkach a jejich vlastnosti se sloupci téchto tabulek je
provadéno piimo vkodu dané tfidy. Kazda takova tfida musi mit atribut, ve kterém lze
definovat, zakladni parametry pro provazani s tabulkou, tj. pfedevsim jeji databazovy nazev.
Podobné tomu tak je iU vlastnosti této tfidy. Ty také mohou mit atributy, které urcuji se
kterym sloupcem dané tabulky je tento svazan a zaroven i dalsi ptiznaky, napf. je-li hodnota
pouze pro Cteni, je-li povinnd (not null), odlozena a v piipadé textovych fetézci jejich
maximalni moznou délku (viz Koéd 1). Vlastnosti, které atribut nemaji, jsou DataSetem
ignorovany a mohou byt tviircem aplikace libovoln¢ pouzity.

18 OData — Open Data Protocol, viz www.odata.org
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[DataObjectAttribute ("A USERS") ]
public class User : DataObjectBase
{
private string prijmeni;
[DataObjectPropertyAttribute ("SURNAME", true, 30)]
public string Prijmeni
{
get { return prijmeni; }
set { prijmeni = value; ValueChanged ("Prijmeni"); }

}

Kéd 1 — Ukazka kodu definice tiidy provazané s databazovou tabulkou pomoci atributti

Kod 1 ukazuje zplisob mapovani pomoci atributi. Tiida User je zde provazana
stabulkou A Users a vlastnost prijmeni na sloupec surNaME. Zaroven je v konstruktu
atributu urceno, Ze ptijmeni je povinna polozka (2. parametr) a jeho maximalni délka je 30
znakt (3. parametr).’® Volani metody valueChanged V set kodu vlastnosti je zde jednak pro
moznou datovou navaznost vlastnosti s editacni vizualni komponentou, aby na pifipadnou
zménu hodnoty mohla patii¢né reagovat (viz Rezimy a oznamovani v [5]), a zaroven jsou
S jeji pomoci evidovany zmény dat, pro jejich pozdéjsi ulozeni zpét na server do databaze.

Aby nebylo nutné seznamy téchto datovych tfid jinde znovu sepisovat, provadi
sestaveni jejich seznamu DataSet sam pomoci reflexe [6 str. 489]. Staci pti vytvafeni hlavni
zprostiedkovatelské tiidy piedat Assembly® ve které jsou datové aplikaéni tiidy definovany
aty jsou na zédklad¢ pfislusnych atributi automaticky nalezeny, zmapovany a ulozeny do
strukturovanych seznam, aby s nimi mohl nasledn¢ DataSet bez dalsich prodlev pracovat.

Veskera data jsou stahovana ve svém piivodnim rela¢nim formatu a tfidy, které je na
klientské strané zpracovavaji, s tim musi pocitat. Reference na jiné tabulky (tfidy) jsou tak
v zakladu realizovany pouze pies hodnotové vazby (cizi klic¢e), nikoli objektove, avsak tuto
funkcionalitu neni diky funkci LINQ?! to Object (viz [7 str. 63]) t&zké odprogramovat.

Nacitani dat

Jakmile aplikace pottebuje néjaka data (napf. chce-li uZivatel zobrazit urcity prehled), je
pozadavek na né predan DataSetu. Ten mize byt bud’ objektovy, nebo ve formé textového
fetézce ¢i XML elementu dané s‘[ruktury.22 Sekven¢ni diagram na Obr. 2 ukazuje, jak je
nasledné poZadavek na data asynchronné zpracovan.

19 Podobny zpUsob definice vazeb pouZiva také napf. XPO od DevExpress, viz [15 str. 73].
20 Assembly (sestaveni) je logickd jednotka obsahujici kompilovany kéd urceny pro platformu .NET. [14 str. 25]
21 LINQ - Language INtegrated Query (integrovany jazyk pro dotazovani)

22 Diky moZnosti zpracovat pozadavek na data nejen programové, ale i v textové ¢i XML formé, Ize definovat
Cast aplikace pouze jednou univerzalni strankou (napf. s DataGridem) a konfiguracnim souborem urcujicim co
se ma kdy nacist a zobrazit (napf. viz [16]).
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Obr. 2 — Sekvenéni diagram ¢teni dat pfes DataSet

Pozadavek mtiZze obsahovat odkazy na vice tabulek soucasné. Pro kazdou z nich dojde
K porovnani filtru pro pozadovana data s filtry dat jiz stazenych. Vyhodnoti-li DataSet, ze
byla vSechna data stazena jiz difive, oznami rovnou aplikaci, Zze mize pokraCovat v praci.
V opacném piipad¢ sestavi pozadavek do textového fetézce, ktery preda aplikaci. Ta jej
odesle na server (napi. pfes webovou sluzbu), kde je predan webové casti DataSetu, jez ho
deserializuje na strukturovany datovy objekt a ten vrati serverové aplikaci. Aplikace zpracuje
pozadavek tak, ze z databaze nalte pozadovana data do klasického objektu DataSet, ktery je
soucasti NET FrameWorku [8 str. 350]. V tuto chvili také aplikace muze piihlizet na
autorizaci uzivatele, ktery data pozaduje, ma-li pro jejich Cteni piislusné opravnéni. DataSet
Snactenymi daty je preddn zpét tfidé webDatasSet, kterd tato data serializuje do textového
fetézce, jez vrati webové Casti aplikace, aby jej zaslala zpét klientovi.

Klientska aplikace ptijme fetézec s daty a preda je své ¢asti Silverlight DataSetu, ktery
je zpracuje (deserializuje do prislusnych tiid a ptfidd zdznamy do objektovych seznami)
a nasledn¢é oznami aplikaci, ze je vSe pripraveno. Aplikace tedy muze zadit s daty pracovat.

Z celého procesu tedy vyplyva, Ze veskera data zasiland prostfednictvim internetu jsou
posilana jako textovy fetézec (string). Pfitom vSak aplikace pracuje pouze s objektovymi daty.
O veskerou praci se serializaci, deserializaci a spravou téchto dat se stara ptislusna knihovna
DataSetu. Spojeni s databazi a zasilani a ptijimani dat zajistuje sama aplikace. DataSet je tak
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nezavisly na prostfedi ve kterém je pouzivan, a jen maximalné usnadnuje veskerou rutinni
praci s daty.

Filtry

Filtry jsou dulezitou soucasti DataSetu. Hlavnim ptfedpokladem totiz je, ze se vzdy ze
serveru stahuji pouze ta data, ktera jsou pravé potieba a aby se vzdy nemusela stahovat
kompletni data celé tabulky, jsou tu pravé filtry, aby urcily, jakd jeji ¢ast (horizontélni) je
aktudlné zadana.

Filtry jsou feSeny na bazi textového fetézce, ktery definuje tviirce aplikace pouzivajici
DataSet a vzhledem k tomu, ze pfimé spojeni s databazi realizuje také on, je vyhodnocovani
takto definovanych filtri pouze v jeho kompetenci. DataSet na klientské stran¢ sam rozezna
pouze dva ptipady a to, kdyz je pouzit shodny filtr opakované nebo pokud jiz byla data
tabulky staZzena kompletné. Oba ptipady jsou signalem, Ze pro dany pozadavek na data jiZ
neni tfeba stahovat nic nového. Ostatni typy porovnani filtri jsou na tviirci aplikace.

A B
1. © O vse nové AnB=@

A B B
2. @ néco nového AnB+@
A A=B
3. O nic nového AoB
B B
4. OA pozadovédnovée Ac B

A - staZeno, B - poZadovano, stahovat je tfeba pouze ()

Obr. 3 — Mozné typy vysledktl porovnani filtru dat jiz staZenych a pozadovanych

DataSet vystavuje delegata compareFilters, ktery, pokud je nastaven, je volan vzdy,
kdyz se maji porovnat dva filtry, jez DataSet nedokaze sam vyhodnotit. Aplikace mu pak pies
vyet (enum) FiltersCompareResult vrati vysledek tohoto porovnani. MoZné vysledky
ukazuje Obr. 3.

V 1. ptipadé€ je tedy tieba stahnout vSe. Ve 2. pouze ¢ast dat, ¢ili DataSet k filtru pfida
i seznam ID jiz stazenych zdznamu, komprimovany jednoduchym algoritmem23, aby se tyto
zaznamy znovu nestahovaly. Ve 3. ptipad¢, kdy neni tieba stahovat nic, je tento pozadavek na
data rovnou vyhodnocen jako splnény, bez nutnosti kontaktovat server. Posledni 4. piipad je
pak zpracovan stejn¢ jako 2., ovSem pro piist€¢ je zaznamenano, ze data tabulky jsou jiz
stazeny kompletné¢ a nebude se pro ni jiz nic dal$iho stahovat, coz je vyhodné naptiklad
u ¢iselnikd.

Filtry se tedy ve vSech pfipadech vyjma 3. zasilaji ve svém nezménéném znéni na
server, kde jsou po deserializaci pozadavku pieddny této Casti aplikace, aby nacetla data

23 komprese sefazeného seznamu ID postihuje po sobé jdouci sekvence Cisel, které se misto kompletniho vyctu
(,1,2,3,4,6,8,9,10,11“) zapisi v téchto ¢astech pouze jako rozsah (,,1-4,6,8-11")
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pouze podle nich vymezena. Ve 2. a 4. pfipadé je navic pfilozen i seznam ID zaznami (jako
IEnumerable<int>), které jiz neni potfeba stahovat.

OdloZena data

Pole nékterych tabulek mohou obsahovat rozsahlejsi data s proménlivou délkou. Napf.
RDBS Firebird podporuje datovy typ BLOB pro ukladdni bindrnich dat nebo velmi
rozsahlych textl, které nelze jednoduse ukladat v polozkach nékterého jiného standardniho
datového typu. [9]

Takovato data neni vhodné pfendsSet hromadné pro vice zdznamu najednou, jednak kvuli
jejich datové objemnosti a také vzhledem k tomu, Ze se v datovych ptehledech (tabulkach)
stejné piimo nezobrazuji (napf. podrobny zivotopis uzivatele). Obvykle se zobrazi az pfii
pozadavku detailniho vypisu jednotlivych zdznamt, ¢ili az pak ma smysl tato data stahnout
a to pouze pro jeden konkrétni zdznam.

Takovéto typy hodnot se daji rozlisit v atributu vlastnosti pii definici tfidy pomoci
dalSiho nepovinného parametru. DataSet je pak nestahuje pfi poZzadavku na hromadné data,
ale pouze na zvlastni vyzadani. To se musi tykat jednoho objektu uréené¢ho ID a obsahovat
seznam polozek tohoto druhu hodnot (sloupcii tabulky), které se maji stahnout. Zaroven je u
kazdého objektu zvlast evidovano, které polozky odlozenych dat jiz byly stazeny, aby je bylo
mozné rozlisit od prazdnych (NULL), byt’ stazenych dat, a nestahovat je tak zbytecné znovu.

Ukladani zmén

Veskeré zmény v datech se znamendvaji a eviduji ve zvlaStnim seznamu. V piipadé
opakovanych zmén tychz dat je samoziejmé toto rozpoznano a evidovana je pouze posledni
zména, s piihlédnutim k jejimu typu. Ty jsou klasicky tfi (sefazeno dle priority zmén):

e Delete — Je-li datovy zaznam vymazan, pfedchozi zmény netfeba dale evidovat,
staci si uchovat pouze ID tohoto zaznamu. Byl-li zdznam ptedtim pfidan a dosud
neulozen, pak je ze seznamu zmén odstranén Uplné.

e Insert — Nové vlozeny zaznam vzdy na server odesild vSechny hodnoty
zaznamu, i kdyz je pozdéji (pfed odeslanim) jesté upraven.

e Update — Pii zmén¢ dat zaznamu se eviduje, které polozky zaznamu byly
zménény a pouze jejich nové hodnoty se odesilaji na server.
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Obr. 4 — Sekven¢ni diagram ukladani zmén dat pies DataSet

Obr. 4 ukazuje pribéh procesu ukladani zmén na server. V okamziku kdy si uzivatel
vyzada uloZeni provedenych zmén na server, aplikace si od DataSetu nechd sestavit
serializovany seznam zmén. Ten odeSle na server, kde je pfedan k deserializaci webové ¢asti
DataSetu. Objekt, ktery vrati, obsahuje ,,srozumitelny* seznam zmeén, jez aplikace ulozi do
databaze. Tato operace by méla byt provadéna v transakci [10], aby v ptipad¢é chyby nedoslo
K netiplné zmén¢ dat. I tu ale samoziejmé muze aplikace podporovat.

V prubéhu ukladani dat, ptipadné€ po potvrzeni transakce (zalezi na systému piipojeni
k databazi), je do objektu seznamu zmén u nové vkladanych objektd doplnovano jejich
databazi nové pride€lené ID. Kromé ného je tieba také pokazdé potvrdit, ze uloZzeni zmény
probéehlo v poradku, pripadné uvést chybové hlaseni, které pii pokusu o uloZeni vzniklo.

Objekt seznamu zmén doplnény o tyto reakce na zmeény je predan opét DataSetu
k serializaci a vystupni fetézec je odeslan zpét klientské aplikaci. Ta reakcni fetézec preda své
verzi DataSetu, ktera vrati bud’ prazdny fetézec na dikaz toho, Ze vSe probéhlo v poradku,
nebo pirehledné sepsana chybova hlaseni, ktera béhem procesu vznikla.

Zavér

DataSet pro Silverlight je uzitecnd pomicka pro prenos dat mezi aplikacemi
Silverlightu a serverem. Snazi se minimalizovat spojeni se serverem a tim jednak snizit jeho
zatizeni, ale 1 zrychlit praci s aplikaci, ¢imz zvySuje uzivatelsky komfort pii praci s ni. Na
strané serveru prijima data ve standardni relacni podob¢ a na klientské strané je preklada
a spravuje jako objekty tfid definovanymi tvircem aplikace. Definice vztaht téchto objektii
s databazovymi prvky je pfitom velmi snadnd, neredundantni a prehledna.
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V kombinaci s autentizacnim protokolem [11] a Sifrovanim je pak DataSet pro
Silverlight bezpe¢nym a snadno pouzitelnym néstrojem, ktery umozni tviircim cloud aplikaci
soustfedit se vice na vyvoj aplikacni logiky, bez nutnosti fesit problémy spojené s pienosem
a zabezpecCenim dat prostfednictvim vefejné sité internet.

Zakladni tfidy silverlightDataSet a@ WebDataSet lze snadno zaClenit do projektu
anastavit jejich pouziti. Mohou tak byt napomocny pii vyvoji aplikaci, které pracuji
s centraln¢ uklddanymi daty. Postupy, které byly pro implementaci téchto tfid pouzity, lze
pfitom jednoduse implementovat i v jinych prostiedich a jazycich a zaroven mohou byt
inspiraci pro dalsi rozvoj v oblasti pfenosu dat v cloud comuting RIA aplikacich.
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ABSTRAKT:

Tento ptispévek se zabyva tvorbou konceptudlniho modelu informaéniho systému za
neurcitosti. V ivodu jsou popsany zakladni pojmy z oblasti konceptualniho modelovani ve
vztahu k analyze potieb zakaznika a jeho pozadavki na informacni systém. Dale je popsana
problémova doména a je navrzen postup vytvareni entit konceptualniho modelu na zakladé
neurcitych vstupnich informaci a expertnich znalosti. Navrhovany postup je nasledné ovéren
pomoci implementovaného prototypu na piikladé informac¢niho systému stavebni spole¢nosti
realizujici vystavbu sidlisté. V piispévku je také popsan obecny model systému pro podporu
rozhodovani za neurcitosti, ktery na zakladé neurcitych vstupnich informaci a IF-THEN fuzzy
pravidel vytvofi seznam vhodnych ptipustnych feSeni a umozni vybrat nejvhodnéjsi feseni.

ABSTRACT:

This paper deals with the creation of a conceptual model of information system under
uncertainty. At the beginning we describe the basic concepts of conceptual
modeling in relation to the analysis of customer needs and information system
requirements. Then we describe the problem domain and suggest the creation of a
conceptual model of  entities  based on uncertainty input values  and expertise
knowledge. Proposed procedure is verified by implemented prototype of information system of
company which perform settlement construction. The paper also describes a general model of
system for decision support under uncertainty which on the uncertainty input values and IF-
THEN fuzzy rules creates a list of appropriate and acceptable solutions and then allows to
choose the best solution.

KLiCOVA SLOVA:
konceptualni model; informacni systém, fuzzy, databaze, entita.

KEYWORDS:
conceptual model; information system, fuzzy, database, entity.

Uvod

V prvnich fazich zivotniho cyklu informacniho systému (dale IS) se zpravidla provadi
analyza potieb a pozadavki zdkaznika na vytvafeny IS. Tyto pozadavky mohou byt
evidovany v riznych podobach (text, tabulka, obrazek, diagram). V nékterych IS je velmi
vhodné na zakladé provedené analyzy pozadavka vytvofit tzv. konceptualni model (z hlediska
pochopeni na strané zdkaznika a také z hlediska pozdéjsi implementace pozadavki).
Konceptualni model formalné€ popisuje modelovanou realitu, definuje jednotlivé entity, jejich
atributy a vzajemné vazby mezi entitami. Zakaznik pak takovy model vidi pomoci grafické
vizualizace, kterd pomaha lépe pochopit vazby a zavislosti ve vytvareném IS. Konceptudlni
model je obecny model systému, nezatizeny technologickou koncepci fesSeni, ani jeho
implementa¢nimi specifiky a urcuje co je obsahem vytvaieného IS [5]. V nékterych IS, které
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slouzi predevsim k uchovani velkého mnozstvi dat a jejich prezentaci riiznymi zptsoby, je
hlavni diraz kladen na vytvoreni spravné strukturované a optimalizované databaze [1].
V téchto ptipadech je spravné vytvoreny konceptudlni model zdkladem budouci databaze IS a
konceptualni model je také moZné transformovat do logického modelu databdze, a poté
fyzického modelu konkrétniho databazového systému, ve kterém budou data IS ulozena.

Konceptualni model pouziva tyto pojmy [5]:
e Entita (objekt) — zdkaznik, objednavka,
e Vztah — objednava,

e Atribut (vlastnost) — jméno, ptijmeni, adresa.

Problémova doména
Vétsina dnesnich nastrojii pro vytvareni konceptudlnich modell umoznuje vytvoieni
konceptualniho modelu, ktery je mozné dale transformovat do logického modelu dané

databaze (vétSinou relacni) a poté také generovat fyzicky model konkrétniho databadzového
systému, ktery bude data IS ukladat a umozni manipulaci s témito daty.

Omezenim téchto nastrojii je fakt, Ze pracuji na zakladé jasné definovanych vstupnich
dat (popis entit, jejich atributli a vzajemnych vazeb), pficemz v riiznych doménach se mohou
béhem analyzy IS vyskytnout neurcité informace, které je potieba zpracovat.

Cilem tohoto ¢lanku tedy bude navrhnout postup vytvareni konceptualniho modelu na
zaklad¢ neurcitych vstupnich dat a na zaklad¢ téchto informaci poté navrhnout moznou
podobu vysledného konceptualniho modelu.

Model fuzzy systému

Pro potieby této prace bude pouzit obecny model systému pro podporovani rozhodovani
za neurcitosti [2] [4]. Tento model zpracovava vstupni neurcité informace, které jsou pozdéji
doplnény o expertni znalosti o doméné, kterd je modelovana. V dalS§im kroku je vytvoiena
mnozina piipustnych feseni (v naSem piipadé mnozina vSech piipustnych kandidati na entity
konceptualniho modelu) na zaklad¢ vstupnich informaci a jazykové formulovanych fuzzy IF-
THEN pravidel. V dalsim kroku nasleduje ohodnoceni relevantnosti a miry vhodnosti
jednotlivych ptipustnych feseni (kandidati na entity konceptualniho modelu). V poslednim
kroku je vybrano nejvhodnéjsi feSeni (tedy nejvhodnéjsi kandidati na jednotlivé entity
konceptualniho modelu). Model je graficky zobrazen na nasledujicim obrazku:
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M1

M2 <

M3

Obrazek 12. Obecny model systému pro podporu rozhodovani za neurcitosti

In - vstupy do procesu (informace o modelované realit¢).

Ou - vystupy procesu (vycet vhodnych entit, jejich atributh a vzijemnych vztahti mezi
entitami pro vysledny konceptudlni model popisujici modelovanou realitu).

P - jazykové formulovand fuzzy IF-THEN pravidla pro ohodnoceni miry vhodnosti
navrzenych kandidati na entity, jejich atributy a vzajemné vztahy mezi entitami
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M1 — proces ziplnéni a vybéru relevantnich dat (zahrnuje zuplnéni vstupnich informaci o
modelované realit¢ o expertni znalosti o doméné, ktera je modelovana a vybér relevantnich
dat ze vstupnich informaci).

Dale nasleduje vytvoreni mnoziny ptipustnych feseni (vybér vSech pripustnych kandidati na
entity, jejich atributy a vzajemné vztahy mezi entitami pro vytvareny konceptualni model) na
zaklad¢ aplikace vhodnych pravidel P.

M2 — vytvofeni mnoZiny piipustnych feSeni na zaklad¢ pravidel a vyznamnych informaci
potiebnych k feSeni (tj. obohaceni vstupni informace o vysledek interference, vyfazeni
nepfipustnych dat).

V dalsim kroku nasleduje ohodnoceni relevantnosti a miry vhodnosti navrzenych kandidata
na entity, jejich atributy a vzajemné vztahy mezi entitami pro vytvareny konceptualni model.

M3 — proces modelace efekti dostupnych feseni.

Vybér konkrétnich entit, jejich atributi a vzdjemnych vztahii mezi entitami, které budou
pouzity ve vytvareném konceptudlnim modelu.

M4 — vybér nejvhodnéjsiho feseni.
Proces M1 je jiz soucasti potfizovani vstupnich dat (tj. ohodnoceni kvality a relevantnosti dat),
vystupem celého systému je poté mnozina vSech moznych feseni.

Vysledky a vystupy pilotniho ovéreni algoritmu

Ovéteni navrhovaného postupu tvorby konceptualniho modelu na zakladé neurcitych
informaci bude ukazano na nasledujicim prototypu, ktery implementuje navrh jednotlivych
entit konceptualniho modelu pro informacni systém stavebni spolecnosti realizujici vystavbu
sidlisté. Prototyp byl implementovan v nastroji LFLC, ktery je popsan v [3].

Neurcitou vstupni informaci vstupujici do prototypu je struktura obyvatelstva,
vlozime do systému pomoci jazykového popisu — malo, stfedné, mnoho. V bazi expertnich
znalosti jsou pak vytvofeny IF-THEN pravidla, které na zéklad¢ té€chto vstupnich informaci
navrhnou vhodné kandidaty na entity konceptualniho modelu. V prototypu budeme pracovat
s vyskytem entit obchodni centrum, détské hristé a dim s pecovatelskou sluzbou.

Vhodnost vyskytu téchto entit ve vysledném konceptudlnim modelu je ur€ena pravé pomoci
vstupnich dat a IF- THEN pravidel.

1. Varianty vysledku — entity konceptualniho modelu:

e Obchodni centrum
e Détské hriste
e Dum s pecovatelskou sluzbou

2. Rozhodovani podle struktury obyvatelstva:

e Poctu déti (malo, stifedné, mnoho)
e Poctu mladych lidi (malo, sttedn¢, mnoho)
e Poctu seniorti (malo, sttedn¢, mnoho)

3. Vstupni jazykové proménné

e Pocet déti DETI
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e Pocet mladych lidi MLADI
e Pocet seniori SENIORI

4. Vystupni jazykové proménné a jejich jazykové hodnoty
Vyskyt entity v konceptualnim modelu ENTITY

e OC
e DH
e DPS

5. Stanoveni pravidel baze znalosti

R1: IF (DETI is MALO) and (MLADI is MALO) and (SENIORI is MNOHOQO) THEN
(ENTITY is DPS)

R2: IF (DETI is STREDNE) and (MLADI is MNOHO) and (SENIORI is MALO) THEN
(ENTITY is OC)

R3: IF (DETI is MNOHO) and (MLADI is STREDNE) and (SENIORI is STREDNE) THEN
(ENTITY is DH)

Tabulka 1. Vystupy prototypu

Struktura obyvatelstva Navrhované entit
DETI MLADI SENIORI OoC DH DPS
MALO MNOHO | MNOHO 0,786667 0,136667 0,96
MALO MALO MNOHO 0,0133333 | 0,0133333 0,746667
STREDNE STREDNE | MNOHO 0,92 0,586667 0,92
MNOHO MNOHO | MALO 0,98 0,98 0,0733333
MNOHO MALO MALO 0,0733333 | 0,98 0,0433333

V uvedené tabulce jsou vlevo neurcité hodnoty struktury obyvatelstva sidliste¢ (déti,
mladi, seniofi) a vpravo odpovidajici ohodnocené vhodné entity konceptudlniho modelu. Mira
vhodnosti vyskytu entity v konceptualnim modelu je urcena hodnotami z intervalu [0,1],
pficemZz 0 znamend, Ze entita je velmi malo vhodnd pro vyskyt v konceptualnim modelu,
naopak 1 znamena, Ze entita je velmi vhodna.

Z tabulky je patrné, ze pokud je na sidlisti malo déti, mnoho mladych lidi a mnoho
seniort, pak je velmi vhodné, aby se v konceptudlnim modelu vyskytovaly entity obchodni
centrum a dum s pecovatelskou sluzbou, naopak entita détské hristé neni vhodna. Pokud je
zde mnoho déti, malo mladych lidi a mélo seniorti, pak je velmi vhodné, aby v konceptualnim
modelu byla entita détské hristé, naopak je velmi malo vhodné, aby zde byly entity
obchodni centrum a dim s pecovatelskou sluzbou.

Zavér

V tomto c¢lanku byl navrhnut postup vytvareni konceptualniho modelu na zakladé
neurcitych informaci. Byl zde také popsan obecny model systému pro podporovani
rozhodovani za neurcitosti, ktery byl v postupu vyuzit. Navrzeny postup byl ovéfen pomoci
prototypu, jehoz vystupy zde byly prezentovany a blize popsany.

202



LITERATURA

[1] LAUESEN S. Software Requirements: Styles and Techniques. Glasgow 2002. ISBN 978-
0-201-74570-2
[2] KLIMES C. Expert system utilization for modeling the decision making processes upon

indetermination. In Acta Electrotechnica et Informatica. Vol.8 No.2. vyd. 2008, str. 40.-
46.

[3] HABIBALLA H., NOVAK V., DVORAK A., PAVLISKA V., Using software package
LFLC 2000. 2nd International Conference Aplimat 2003. Bratislava, 2003, str. 355-358.

[4] BARTOS, J., PROCHAZKA, J., KLIMES, C., WALEK, B., PESL, M. Fuzzy reasoning
model for decision making under uncertainty. 16th International Conference on Soft
Computing Mendel 2010. Brno 2010. ISBN 978-80-214-4120-0.

[5] REPA V. dnalyza a navrh informacnich systémiz. Praha 1999. ISBN 80-86119-13-0.

203



TOWARDS A NEW MODEL OF EDUCATION
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ABSTRACT:

Education is always one of important drivers of economic development in any nation.
A classroom setting where the teacher and students interact with each other face-to-face is the
traditional organization of education processes which still plays mainstream role. This form of
learning is group-based, and technology acts as a supplement to the teacher. The massive
proliferation of affordable computers, Internet broadband connectivity, mobile Internet
technologies and rich education content has created a global phenomenon in which
information and communication technology (ICT) is being used to transform education.
However, so far implemented solution still conserves the nation-wide educational systems
borders and their traditional organization. The question which should be answered urgently is
about converting traditional, nationwide education systems into newly designed solution
offering high-value education services that support 21st-century skill development in the
global scale. It is very likely that the new technological concept hidden behind the “Cloud
Computing” buzzword may play a trigger role starting the transition process toward totally
new organization of global wide education system.

KEYWORDS:
Educational technology, Cloud Computing, Educational Cloud

TOWARDS A NEW MODEL OF EDUCATION

The globalization process and education system interactions

It is well known that globalization is about change. However it should not be change
that is forced upon any particular community nor are change people helpless to influence.
Education and Internet (or more generally modern ICT Information and Communication
Technology?*) are two main forces which enables people to direct and control the impact of
the change called globalization. Internet understood as a global technological infrastructure of
any information processes in near future represents a rapidly growing bunch of technological
opportunities for the world economy improvements. The Internet has already opened up new
economic and social opportunities that before were impossible. On the other hand only
through education people can learn how to develop their way of communication, workforces
and the whole community life towards more efficient and fruitful solutions.

It is worth to admit that education as a system consists of learning processes which are
information processes as well and heavily depend on used information technology. It means
that any contemporary educational system has to do both: teach how to catch opportunities
offered by the modern IT to business and use the same technologies to do the task in the most
efficient way. It raises question about quality and efficiency of education systems.

24 Internet as a global information network since many years represents the contemporary Information and
Communication Technology capabilities.
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Figure 7 Globalization role in driving changes to the education system
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Figure 7 shows the role globalization plays on driving change in the need for improved
access, equity, and quality of education is shown.

Globalization also has an impact at the community level and it makes trade easier that in turn
makes capital more mobile. This mobility results in a shift of economic wealth through the
creation and loss of jobs in various economies as capital seeks lower or more productive
markets to seek a return on investment.

It results with a pressure to increase access and equity of wealth and opportunity in nations;
both who are gaining and/or® losing jobs This intern increases the demand from business for
more productive and skilled workers and increased the demand from citizens for increased
access to those skills.

In each case the focus is placed on education to meet those access, capacity, skills, and equity
issues. Therefore education systems are under pressure from citizens to improve access to
social and economic opportunities in a global community. It is under pressure to operate with
higher quality and efficiency to produce graduates who can meet the needs of a changing
economy in which capital is highly mobile. It is just because education systems are at the
intersection of the development of financial capital and human capital. To have the most from
the opportunities and rapidly growing capabilities offered by the contemporary ICT schools
have to find new organizational formula of education systems adequate to the more and more
ambitious goals.

Some ICT issues

Since the first computer development the main trend of ICT development is quite clear
and may be stated as full automatization of all information processes. Learning is considered
to be one of the most important information processes. Any learning process highly depends
on implemented and freely available ICT. The problem is that so far organization of education
systems are still founded on 20th century tradition and is adequate to the semi automated ICT
of the previous century when the ICT already offers much more. So far all ICT advances were
implemented as specific ,,adds-on“ to traditionally organized education systems. Historically
one can find several buzzwords used for description of those added improvements and
capabilities like: distant learning (19th century ICT), e-learning, blended learning (20th
century ICT), and mobile learning (beginning of the 21st century ICT). All of them describe
only new capabilities added to the education systems working in old fashion style.

Table 1 summarizes differences between 20th century and contemporary ICT. The ICT
characteristic in column 2 reflects recent ICT achievements, especially new technology of

25 “and/or” because within an economy there is often a shift from lower wage/lower skilled jobs to higher
wage/higher skilled jobs as capital moves.
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further lowering of ICT costs (virtualization) and new concept of delivery ICT services

(Cloud Computing).
Table 1 Changes in offered ICT capabilities

FROM

TO

Computers are rare and expensive.

Computers
everywhere

are affordable and are nearly

Computers and computing are isolated.

Computers are connected.

Computers are stationary.

Computers are mobile.

Networked computing is an enterprise-
scale professional endeavor.

Networked computing is a widely held capability
and activity that spans consumers of all ages and
a wide range of personal and professional roles.

Computing, network, and data storage
capacity are fixed and must be managed
for growth.

Computing, network, and data storage capacity
can be virtualized, shared, and increased or
decreased on demand.

Information  systems, resources, and
services are organized, assembled,
mediated by the enterprise.

Information systems, resources, and services can
be organized, assembled, mediated anywhere and
by anyone on the network.

Networked information

scarce.

resources are

Networked information resources are abundant.

Finding networked information requires
end-user education and skills.

Finding network information is relatively natural
and easy.

Standards are evolving and
progress.

impede

Many key standards are in place and standard
setting processes have themselves become
standardized.

The physical form of information
mediates access to information.

Policy and law mediate access to information.

User interface is difficult to use for a
typical end user

User interface is highly intuitive

End user has to be ,,technology aware*

End user needs to by only services aware

End user has to pay for a ,,pack of
capabilities despite of his real needs

End user may pay only for used services and
resources

Basic research questions

The minimal set of questions posed in research targeted on a new concept of (possibly)
globally accepted education system organization must include:

e Which technologies (both existent and non-existent) and / or factors will have the
biggest impact on the new solution?

e When those technologies will be mature enough as to lower risk of adopting them to
the system.

e What properties should have a mobile device playing a role of universal
communicator as to be accepted as a global standard by consumers.
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e How the new system will change the work situation of a student?
e How the new solution will change the work situation of a teacher?
e What institutional changes will be necessary?

Some of those questions are really urgent just because there are problems which will
never have a satisfactory solution. A plagiarism is an example of problem which requires
many changes in an educational environment (changes of law, changes of education process
formula etc.)

Hints to find answers to the two first questions on the list above may be found in the
Gartner reports26.

Figure 8 Gartner's Hype Cycle
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Figure 8 shows an idea of the Hype Cycle graphic which has been used by Gartner since
1995 to highlight the common pattern of over enthusiasm, disillusionment and eventual
realism that accompanies each new technology and innovation. The Hype Cycle Special
Report is updated annually to track technologies along this cycle and provide guidance on
when and where organizations should adopt them for maximum impact and value (see
example for emerging technologies on Figure 9)

Educational cloud

Today, innovations in information technology are creating a new paradigm for human
communication and collaboration on a global scale. The Internet is evolving into the cloud:
the means through which everything will be delivered as a service—from computing power to

26 i.e. Gartner's Hype Cycle Special Report for 2011
[http://www.gartner.com/DisplayDocument?id=1758314&amp;ref=g_noreg ] .Gartner's 2011 Hype Cycle
Special Report provides strategists and planners with an assessment of the maturity, business benefit and

future direction of over 1,900 technologies, grouped into 76 distinct Hype Cycles
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business processes and personal interaction. The cloud is fundamentally changing the way we
connect with each other and with information
Figure 9 Gartner’s 2011 Hype Cycle for emerging technologies
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From an end user point of view the term “Cloud Computing” (CC) refers to a new
consumption and delivery model inspired by consumer Internet services which exhibits the

following five key characteristics27:

» Location independent resource pooling,

» Rapid elasticity,
« On-demand self-service,
» Ubiquitous network access,

* Pay per use.
From the institutional point of view (security issues) basic cloud deployment models are

@ 5to 10 years A morethan 10 years @ before plateau

shown in Table 2

Table 2 Cloud deployment models
Model

Private Cloud

Characteristic

The cloud infrastructure is developed to exploit and use only by a
single organization. It is owned by the consumer.

Public Cloud Public cloud infrastructure is developed for resale and made
available to a wide audience. It is owned by the supplier.
Hybrid Cloud This model is the composite of two or more clouds, which remain as

separate entities but are bound together by a unique technology that
allows you to move data and applications between them.

27 According to the National Institute of Standards and Technology ,,Cloud computing
is a model for enabling convenient, on-demand network access to a shared pool of
configurable computing resources (e.g., networks, servers, storage, applications, and
services) that can be rapidly provisioned and released with minimal management effort or

service provider interaction.
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Cloud education is the new buzz concept in education and the business world. The heart
of cloud computing is the flexibility it offers to create, share, save and collaborate from
anywhere, at anytime and at any space

Cloud computing can help people responsible for an education transformation and ICT
decision makers answer key questions such as:

« What is the quickest, most efficient and affordable way to deliver education?

* How do I develop students’ 21st-century skills and prepare students for the new job
market?

* How do I encourage local innovation within a country or region?
» How do | share resources across districts, regions or the entire country?

Thanks to the flexibility and affordability of cloud computing, it is possible to develop
education programs and strategies that can also:

« Simplify, speed and reduce the cost of development, integration procurement, and
operation and maintenance of ICT infrastructure

« Capitalize on worldwide innovation of developers
» Focus on the user experience and expected outcomes, not on infrastructure
« Simplify management of vendors

The very first step in building a cloud solution must be identifying the “layers” of the
cloud, which include user services and IT services (see Figure 4.).

Figure 10 An education cloud technologies layered model
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e-mail, search, portals, social networking (wiki, blogs video conferencing, etc.

VIRTUAL RESOURCE SERVICES 0

Backup and restore, virtual resources ( computer, storage and network) etc. ‘;’

&

PHYSICAL HARDWARE SERVICES =

K[ Physical compute, storage and network resources

source: Based on: “The Education Cloud: Delivering Education as a Service”, Whitepaper 2010, Intel® World
Ahead.

The “user services” shown in Figure 4 illustrate a few of the many education specific
and generic services which can be easily accessed from any kind computers (desktops, laptops
PDAS) connected to the Internet.

In Figure 4 the technical infrastructure of the education cloud represent the two bottom
layers. These layers include:

» Physical resources such as client devices, storage devices, servers, the school LAN,
WAN connections, etc.
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Virtual resources that simplify the management and access of the physical resources

by aggregating the physical resources into a collective pool of resources. This
aggregation and pooling is commonly referred to as virtualization.

Those two groups of services must be very carefully planned in the process of an
educational cloud development from both, services provider (technical) and user’s

perspectives as it shown in Figure 5.

Figure 11: Higher education cloud example
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Summing up, the learning technology build upon educational cloud framework offers
the following opportunities for learning process improvements and making it more efficient:

Supporting agile, efficient and connected education systems,

Nurturing powerful communities of learning,
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Conclusions

Extending the reach of high-quality education to all (Worldwide),

Enabling relevant, personalized and engaged learning,

Giving teachers greater insight and more time.

There is no doubt that the education world is changing fast,

Today, the education system is still caught in between 20th century traditions and
the need for a bold and drastically new design of the entire system,

CC Concept in the context of spectacular achievements of ICT finally takes out all
barriers from the information processes release,

CC offers the most efficient way for delivery any kind information services even to
a single person despite his geographical location,

CC success depends on world of business which has already accepted it for the
offered advantages packet. Business expects 21st century skills. Therefore
universities have to not only teach about CC but use it on every day base,

Those who will be first in converting their educational offer using CC
towards unrestricted global system of easy available everywhere educational
services probably became global brands on learning market in near future,

So far quite successful model of blended learning compromising modern ICT
with old fashioned organization comes to its end and will be replaced with a
new more efficient solution with the IT as the main technology of any learning
process. CC Concept shows that technology is ready for that. It is time for
organizational changes

The question “Will cloud computing transform education and the business
world?* is still waiting to be answered. Many institutions have already
embraced the concept of cloud computing to create flexible educational
environments and businesses to harness global opportunities. However,
educational clouds are still in experimental phase.
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THE NATURE OF IT/IS PROJECT RISK
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ABSTRACT:

The risk is associated with any information technology/information systems (IT/IS) projects
within organization. Competent approach to risk allows organizations to seize new
opportunities and achieve better results. Only a deliberate and thoughtful application of IT
with knowledge of its restrictions and potentials gives possibility to deal with risk and achieve
success. The aim of article is to draw attention to the sources of risk associated with I1T/IS
projects and the purposefulness of risk-taking and managing. The article is addressed to
managers of organizations and developers of IT solutions.

KEYWORDS:
IT risk, risk management, IT projects, information system, information technology.

There are no impossible projects, there are only badly prepared ones.

Introduction

Risky projects are often treated in a negative way. The majority of entrepreneurs wish
only to get involved in “secure businesses” but not in “risky projects”. When deciding to
allocate financial resources they choose experienced advisors and approved financial
institutions. However, in the area of information systems, decisions about spending huge
amounts of money are often granted to the technologists, unaware of problem management,
who are more interested in the novelty of technological solutions than in their usefulness.
Therefore, the following question may be asked: What affects such behavior and what is the
source of frequent failures of the projects aiming at introducing IT into the organization.

There is a lot of attention devoted to IT/IS risk factors present in the literature beginning
from the second half of the 80. (Boehm and DeMarco; 1997; Cooper and Chapman, 1987;
Lyytinen, 1988; Management, 1994; Neumann, 1995; Sage, 1995;Krawczyk, 1996; Kura$ and
Zajac: 1996, 1997a, 1997b, 1999; Potap, 1995). IT specialists concentrate mainly on the risks
connected with software security and/or its quality. However, the literature indicates that the
most important risk factors are these resulting from both the preparation of the company to
the implementation process and the implementation process itself.

The paper is addressed to the managers making decisions about the information systems
implementation as well as to the IT specialists who design and implement such systems. The
goal of the paper is to enhance the importance of the organizational context of IT projects
(and the associated risks) as well as to accentuate the necessity of the risk-taking in this area.
The paper is divided into three sections. The first presents some definitions of the risk and
indicates the main characteristics of the successful project. The second section describes
various sources of risk and their classifications. The last section highlights the necessity of
risk-taking alongside with the application of the appropriate approach. It was indicated that
risk management is one of the methods of rational approach to IT/IS projects implementation.
The paper is summarized by the conclusions underlying the necessity of the continuous risk-
taking and risk management.
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The Risk in IT/IS projects

The risk perceived in a traditional way usually brings negative connotations. It is
associated with exposing to the danger that should rather be avoided. The risk is a potential
problem, with causes and effects; to some authors it is the harm that can result if a threat is
actualized; to others, it is a measure of extent of the harm (Neumann, 1995). Sage (1995)
defines risk as the probability or likelihood of injury, damage, or loss in some specific
environment and over some stated period of time. In brief, the risk may be defined by
answering the following questions:

What can fail and for what reason?
What is the probability of failure?
What are the losses, if the potential risk gets materialized?

The above definitions of risk can be also applied also in the area of IT projects ?* Risk
can be consider as the probability that software project will experience undesirable events,
such as schedule delay, cost overruns or outright cancellation. Risk is proportional to size
and inversely proportional to skill and technology levels (Jones, 1994). In project
management area problem of measuring the losses and assessing the probability is very
important. When considering the risk it is essential first to estimate the likelihood of failure. It
is valid also in the context of management information systems.

IT/IS projects have to be therefore related to certain target parameters which can be
achieved only in case of the project success. Lyytinen (1988) mentions the following features
of the successful project: project has been completed and implemented;

e the scope of the project was not limited;

e users accept and use the system according to the specified requirements;
e systems parameters are in line with specified ones;

e implementation brought the expected results;

e the system has been delivered within the time and budget;

e system has obtained the expected efficiency in the time set;

e system s in line with organizational goals.

Every project (and information system project in particular) is a risky endeavor, which
often occurs to be evident for system developers and users at the end project phases. Such
outcomes are usually accepted as obvious characteristic of IT and/or lack of skills of project
team members. The vast part of the responsibility can be attributed to the users. In the end
project phase and during the SI deployment, only few organizations verify the outcomes
against the target effectiveness and efficiency criteria. Practically every implemented project
is considered to be successful and at most it is generally admitted that there is always
something that could have been done better and next time such mistake would not be made.

According to Lyytinen (1988) and Neumann (1995) there are two principal areas where
IT/IS project risk occurs:

28 In this paper IT/IS project is understood as the design, implementation and deployment of information
system (IS) supported by information technology (IT). It is worth noting that use of IT is treated not as a goal of
the project but only a tool supporting functioning of IS.
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e IS development where the risk results among others from: defining the goals by
the users, wrong system conceptualization, lack of skills in choosing appropriate
technology, limits in perceiving the organization, difficulties in anticipating the
relationships within IS, unsatisfactory course of system development, inability to
understand all aspects of system development and perceive it as a rational
process, inability to create moderately complex solutions (understandable,
controllable, flexible and maintainable), lack of testing and evolution of the
solution.

e IS use where the risk results among others from: inability to create/use
appropriate technological solution and for to gather and maintain appropriate
data, inability to solve problems with the use of IT, negative impact on working
conditions, change of power, qualifications and work scope.

IT/IS project success is a center of interest of both the organizational members of
project sponsor and the developers. However, the key role in efficient implementation is
performed by the project managers. Their knowledge and awareness of determinants establish
the ultimate project result.

Project management cannot therefore be reduced to a simple resource allocation and
optimization, supported by various IT tools. More essential are communicating and
motivating skills. Project manager, as any manager, should be able to “achieve objectives
with the hands of the others”.

The project risk cannot be underestimated and must be assessed. Negative experiences
of both users and system developers make them inclined to look for ways to avoid risks and
ensure the success in a formal way, by entering into lengthy legal contracts. This does not
eliminate the main sources and risk factors but provides at the best finding the victim, when
the losses have already occurred.

Sources and domains of IT/IS project risk

Introducing IT into the organization is a venture in two areas: management and
information technology. There is a tendency to put unstructured management problems into
the box of formal, well-structured IT language. This alone contributes to the significant risk of
such undertakings. Often, when estimating the project, only time and cost parameters are
taken into consideration, without noting the factors that belong to the realm of human
behavior and are poorly structured.

Great part of the risk factors is associated with the functioning of the organization and
the skills and experience of the developers. The organization does not operate in a vacuum
and equally important and often much more troublesome are the risks emerging from its
environment. It is difficult to identify the main threats to any project since they are situational
in their nature. This means that they occur and interact in certain conditions in which the
project is carried out. Figure 1 shows the domains of risk that have to be dealt with in the
project. The project risk is influenced by the factors coming from socio-economic and
technological environments. On the other hand the project execution is conditioned by the
organization readiness as well as the knowledge and skills of IT/IS developers. Not all factors
occurring in these domains condition the project in the same degree (the darker area of the
wheel the higher the level of risk), but for final qualification the risk analysis must be done
first.

Kura$ and Zajac (1999) point out the following risk sources in specific domains:

e Socio-Economic Environment Risk (SER):

215



@)

(@]

inefficient educational system;

inadequate understanding of the organization and the role of IT;
incoherent/unstable economic and legal system;

market changes, market growth;

lack of standards;

low information culture;

e Technological Environment Risk (TER):

o

@)

o

©)

o

underdevelopment of telecommunications;
lack of standards;

domination of microcomputer technology;
instability of hardware and software market;
hardware and software market volatility;

e Organization Risk (OR):

©)

@)

o

o

@)

lack of vision and strategy and/or vague goals;

unwillingness, inability to change;

power and property relations;

inabilities in IT management;

weak business skills;

sudden changes in the structure;

lack of standards and procedures;

inefficient control

staff rotation and lack of skills improvement;

lack of expectations regarding the effectiveness and efficiency;

e Developers Sl Risk (DR):

©)

o

©)

o

(@]

@)

o

ignorance of the issues of work organization and management;
lack the ability to change;

bad treatment of the client (user);

limiting the project scope for the introduction of IT;
inappropriate approach to the project;

ignorance of the methods, techniques and tools;

lack of teamwork skills;

e Project Risk (PR):

(@]

@)

(@]

scope and complexity of the project;
fragmentary IS design and implementation;

lack of schedule and preliminary of design and implementation tasks;
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o limited scope of analysis;
o superficial treatment of security issues;
o ineffective or absent project control;
o lack of cooperation between management, users and IT specialists;
o threat of conflict.
SER - Socio-Economic Risk
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Changing, =
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PR - Project Risk

expensive IT

TER - Technological Risk
Source: (Kuras, Zajac: 1999).
Figure 1. Domains of the risk.

Managers are responsible for the functioning of organization and their primary objective
is the success of the introduced changes. Delegating the responsibility for IT projects to the
developers can be regarded as a sign of incompetence. It is, however, difficult for managers to
require a detailed IT knowledge. It is the experts in the field who should assist organizations
in selecting the appropriate support tools. The final outcome of the project depends on good
cooperation of the parties involved. IS developers, who do not have adequate management
background, think that most companies have similar problems that can be solved by
introducing off-shelf software. Users, being unfamiliar with IT/IS issues believe that the
developers will make a miracle by installing the hardware and software. In reality, the
elements resulting from the lack of skills and ignorance of the people involved in the
development of the new information system have an essential impact on the project and
neglecting them in the design process leads to the failure of the project. Kura§ and Zajac
(1997b) identified several factors (approaches, knowledge, skills) determining the project
execution:

e lack of vision and unclearly defined objectives,

e lack of skills in strategic approach,
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e unfamiliarity with management domain and inability to manage,
e inability to make decisions,

e reluctance to change,

¢ inability to take risks,

o fear of the consequences of decisions made and safe risk-taking,

e ignorance of organizational problems and the inability to solve them, ignorance
of methods of problem solving,

o fear of displaying ignorance,

o fear of responsibility,

e lack of interpersonal skills,

e ignorance of behavioral domains,

e difficulties in dealing with people,

e inability to communicate,

e Dbelief in the necessity of presenting force against subordinates,
e task orientation, disregard for people,

e ignorance of IT,

e excessive confidence in the knowledge and skills of professionals,
e ignorance and failure of situational analysis,

e inability to manage the project complexity,

¢ inability to control the project execution,

e abandoning the analysis of organizational problems.

The risk level is significantly shaped by cultural and behavioral factors. Marshall et al.
(1996) suggest three factors of successful risk control:

e repeatable process observed, measured and analyzed, which allows to improve
its course in the subsequent repetitions;

e wide access to the relevant knowledge - the risk management processes require
access to the sources of knowledge from various domains (politics, social
disciplines, finance, environment and technology);

e functional behavior resulting from the interaction, motivation and reward, points
of reference and perception of reality, communication and compliance, decision-
making and risk taking ability.

The first two factors do not determine appropriate risk management. The most
important elements of effective risk management are human behavior and the ability and
willingness to learn. People with high formal qualifications despite of their previous past
experience, in future projects often ineffectively manage the risk by taking unnecessary
hazards. The access to knowledge sources does not determine their correct and effective use.
Rather, the rules and patterns of conduct are motivating factors to seek knowledge sources
necessary for decision making and risk management.
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The presented above sources of risk generate some characteristic (and some unique)
threats for the majority of the projects. Realizing the impact of these risks on the specific
project may result in project denial (with excessive risk), delay in progress and appropriate
project preparation, change of the requirements or to the project launch. Their understanding,
however, give grounds to make a rational decision as far as the project continuing is
concerned. Identification of the sources and risk factors requires an understanding of their
causes and mechanisms and accepting the risk by all project participants. Getting this
awareness is a prerequisite to undertake the work on threats identification and eliminating,
reduction and risk management.

Necessity of Risk Management

Continually changing environment causes that the whole area of economic activity is
associated with risk. Ignoring the risk leads to its escalation. Successful organizations are
those who are able to cope with the risk, not those who avoid it. Being aware of the risk
sources is a starting point for risk prevention. Sage (1985) distinguishes four types of
approaches to risk:

e inactive - denying, not recognizing, neglecting the risk;

e reactive - responding to threats after they have occurred and taking the actions to
eliminate the effects;

e interactive - taking into account the risks and their potential effects in all stages
of preparation and implementation of IT;

e proactive - anticipating threats and their effects, and creating solutions system
control.

According to the principle ,,out of side, out of mind”, in practice inactive and reactive
approaches are dominating. Such approach not only does not eliminate the risk but in fact
increases it and leads to the situation where the threats are escalated (Figure 2a). Not
perceiving the risk is therefore the symptom of ignorance or blindness. The most
advantageous is the proactive approach which assumes anticipating and planning of potential
threats and risk and accepting appropriate solutions for system management. Interactive
approach (taking into account the risks independently in all phases) is generally sufficient
however it does not ensure that certain risks will get materialized. Therefore, both inactive
and reactive approaches should be excluded. The first is based on avoiding and neglecting the
risk and the second relies on ad-hoc actions taken in the case of danger.

Risk management not only increases the probability of success, but by becoming aware
of possible threats and the opportunity of learning to mitigate them it also affects the risk
reduction in the future. In particular, it concerns the so called "stupid risk", i.e. one resulting
from the not discerning or neglecting the threats. Complete avoidance of risky projects is not
a reasonable management method as such ventures potentially generate the highest profits. If
the company does not engage in this type of projects, the competition will most likely do this
(Figure 2b). Organizations that engage in risky projects are precursors of changes and become
market leaders. They win the competition because they can cope with uncertainty, anticipate
threats and counter them.

219



»
»

risk

DISASTER

risk avoidance

STAGNATION

risk management

SUCCESS

time

Source: (Kuras and Zajgc, 1998)

Figure 2 Influence of risk approach on venture success (a) and market position (b).
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There are no two identical projects just as there are no two identical organizations.
Before the start of any project the level of risk must therefore be examined even if comparable
projects have been conducted in the past. Figure 3 shows the risk categories to which any
project can be qualified after the preliminary analysis of associated risks. It helps to abandon
an unprepared project or to delay it and preparing necessary modifications. Basing on the
identification of potential problems and risks and their detailed analysis, the project can be
qualified into appropriate risk categories, which helps to determine the elementary and the

overall risk. Risk diagnosis and analysis must take place before the start of project and then
should be performed during the subsequent project phases.
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Figure 3 Risk Categories.

The effective risk management cannot be executed without awareness of its goals
among the members of the organization. Risk management goals verify the project. The
greater risk is, the more beneficial outcome is expected and more ambitious plans targeted.
Low risk relates mainly to the projects of small strategic significance. Only risky projects
yield a high return on investment. If the organization fails to start and competently perform,
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the project will lose its opportunity. Its competitors who are better organized and acquainted
with IT will take advantage and win this opportunity. Classifying the project to “unacceptable
risk” category does not necessarily mean the total abandonment and may only indicate the
need of earlier preparation. In case of large projects, splitting them into into sub-projects has a
positive effect on the final success. In every case the risk factors analysis and counteracting
their effects make the venture less risky from organizational perspective. Therefore, the
ability of risk management gives businesses the opportunity to gain competitive advantage.
The condition for obtaining this advantage is the ability to take risky projects: the ability to
recognize opportunities and find and implement effective organizational and technological
solutions and manage the risk.

The project success depends on the awareness of the threats, determining the risk
factors, continuous tracking of the process and cause and effect analysis. The risk
management should therefore be understood as strategic perception of threats, their
recognition, analysis, interpretation and planning, designing and implementing solutions to
ensure the maintenance of an acceptable level of risk. Risk management is the activity that
consists of seven steps (Kura$ and Zajac, 1998):

1. indicate threats,

recognize threats,

analyze the risk,

plan the risk and preventive actions,
define and design activities,

© ok~ w D

implement standards and procedures,
7. counteract the risks.

There are numerous detailed risk analysis and threats specification methods %° Specific
tools that are used in the diagnosis, analysis and planning are the scenarios and maps (Wack,
1985a, 1985b; Huff, 1990). Development and analysis of the scenarios are aimed at in helping
participants to learn how to think about an uncertain future. The RAM (Risk Analysis &
Management)® methodology presents some possibilities for risk management system
introduction. It assumes a gradual learning by clients, users and developers during the
examination of individual goals and modification of project plans. The goal of this method
(its basic module) is to learn how to understand and accept the inevitability and the need to
take risks. As this knowledge is acquired, the understanding and the need of risk management
will emerge.

The need for risk management is unquestionable because it is the only way to ensure the
success of IT/IS projects. Awareness of the threats and their effects, as well as the total
project risk is the key to design and implement the actions that eliminate unnecessary risk and
prevent the effects of inevitable threats. Risk factors are situational and become apparent
during the design, implementation and use of a new system. The essence of appropriate risk
management is its continuous execution and not a single action. The dynamics of risk
evolution is influenced by environmental changes. For this reason the critical success factor of

29 There are various methods described in the literature, e.g. critical path analysis — Network (CPM, PERT)
simulation (Monte Carlo), decision trees, score cards, expert methods, etc.

30 The principles of RAM may be found in (Kuras and Zajgc 1999, 1997a, 1997b,; Kuras et al., 1996).
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examining and preventing the threats is to involve all project participants into the risk
management process. It gives the occasion for early detection of risk sources and effective
introduction of the preventing actions. If project participants are aware of potential threats
they become elements of the risk prevention system. They are able to detect irregularities and
prevent threats materiality, or their consequences. In addition, risks should be related not only
to project work during project implementation. Certain risks may materialize during the time
of system functioning. Risk management, therefore, does not end at the time of
implementation, but should be perceived as a continuous process.

Conclusions

The risk is an inevitable component of the change characteristic to the entire human
activity, including the organizational one. Avoiding the risk does not lower its impact, on the
contrary — it increases the probability of the threats occur in the least expected moment. The
threats related to IT/IS project should not be limited merely to the technological dimension,
which although complex, is easier to be structured and handled. Much more serious threats
result from the organization itself and its environment. The risk is associated with any area of
organizational activity. When avoiding risky ventures the organization consciously exposes
itself to the risk, which results in the loss of the market position, weakening the financial
condition and even bankruptcy. However, entering into risky endeavors without the
awareness of the treats is at least a carless behavior. The important element of risk
management is the awareness of the threats and ability to learn of the organizational
members. The user involvement in the process of system creation may seem time consuming
but largely determines the subsequent use of the system, and thus contributes to the project
success.

The proper use of IT in the organization stimulates its development and enables
efficient and effective functioning. This is conditioned by appropriate setting and
communicating of the objectives for this use. These objectives should be subordinated to the
organization as a whole. Introducing IT without specifying the measurable benefits constitutes
itself a risky undertaking. Often, despite the engaging of the considerable benefits the
outcomes are not evident, and the technical solution is perceived by the users as cumbersome
and totally useless.

Various organizational and environmental factors influence IS design and
implementation. These factors may stimulate the success, but also may constitute a project
risk. It is therefore recommended to analyze linkages among these factors because the entire
risk is not a simple sum of individual risks. Sometimes these risks eliminate one another but
more often they intensify. The awareness of the risk sources, threats and probabilities of their
occurrence and individual consequences of their materialization demands the knowledge and
experience. This type of knowledge and experience is obtained during the operational stage
provided that risk factors are continually analyzed and mitigated. Risk management is not
therefore an incidental action performed at the occasion of IT/IS project. It is a continuous
planned activity attributed to organizational functioning. Such activity should in a systematic
way take into account all organizational aspects, treating IT as useful tool which must be
submitted to the main organizational goals, that is the overall development and gaining the
competitive advantage.

REFERENCES
[1] BOEHM, B.M., DEMARCO, T. (1997). Software Risk Management. IEEE Software.
(May-June).

222



[2]
[3]
[4]
[5]

[6]
[7]
[8]

[9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

[18]

COOPER, D., CHAPMAN, C. (1987). Risk Analysis for Large Projects. Chichester:
John Wiley and Sons. ISBN 0471 91247 6

HUFF, A.S. (ed.) (1990). Mapping Strategic Thought. Chichester - N.York: John Wiley
& Sons. ISBN 0-471-93732-0

JONES, C., (1994). Assessment and Control of Software Risks. Upper Saddle River —
Yourdon Press, Prentice Hall. ISBN 0-13-741406-4

KRAWCZYK, H. (1996). Szacowanie ryzyka realizacji projektow informatycznych
[in:] IT Konf. Informatyka na wyzszych uczelniach dla gospodarki narodowej. Gdansk:
PG.

KURAS, M., ZAJAC, A. (1999). Czynniki powodzenia i ryzyka projektow
informatycznych. Zeszyty Naukowe Akademii Ekonomicznej w Krakowie, nr 522.
KURAS, M., ZAJAC, A., (1998). Ryzykowa¢, nie ryzykowac¢?. Computerworld nr
33/301 (1997/09/15)

KURAS, M., ZAJAC, A. (1997a). IS Project Risk in Polish Organizations. [in:]
Krallmann H. Wirtschaftsinformatik’97. Internationale Geschaftstatigkeit auf der Basis
flexibler Organisationsstrukturen und leistungsfahiger Informationssystems.
Heidelberg: Physica-Verlag. ISBN 3-7908-0999-3

KURAS, M., ZAJAC, A. (1997b) Narzedzia i techniki analizy ryzyka projektow SI
Restrukturyzacja systemow informacyjnych przedsigbiorstwa. Raporty z wdrozen
projektow celowych. Mat. III Konferencji Komputerowe Systemy Wielodostepne.
Bydgoszcz-Ciechocinek: ATR - BELMA S.A. — BZP. ISBN 83-908599-0-4

KURAS, M., ZAJAC, A., STEFANSKI, M. (1996). Strategiczne planowanie rozwoju
systemu informacyjnego. Analiza ryzyka zamierzen informatycznych. Raport z pracy
badawczej. Krakow: Akademia Ekonomiczna. (Internal report)

LYYTINEN, K. (1988). Expectation Failure Concept and Systems Analysts' View of
Information System Failures: Result of an Exploratory Study. Information and
Management. No.14.

Management (1994) of Project Risk. London: The Government Center for Information
Systems CCTA. ISBN-10: 0113306369

MARSHALL, C., PRUSAK, L., SHPILBERG, D. (1996). Financial Risk and the Need
for Superior Knowledge Management. Calif. Management Review. Spring 1996 (pp.:
77-101).

NEUMANN, P.G. (1995). Computer Related Risks. New York: ACM Press. ISBN 0-
201-55805-X

POLAP, J. (1996). Zarzadzanie ryzykiem systemow informatycznych. Rachunkowosc¢.
No.4.

SAGE, A.P. (1995). Systems Management for Information Technology and Software
Engineering. N.York-Chichester-Brisbane-Toronto-Singapore: John Wiley & Sons.
ISBN 0471015830

WACK, P. (1985a). Scenarios: Uncharted Waters Ahead. Harvard Business Review
(Sept.-Oct.).

WACK, P. (1985b). Scenarios: Shooting the Rapids. Harvard Business Review (Nov.-
Dec.).

223



NOVE POHLEDY NA KVALITU SOFTWARU — NORMA ISO
25000

NEW VIEWS ON QUALITY SOFTWARE — NORM ISO 25000

Miroslav Zboril
Vysoké uceni v Brn¢, Brno, Ceska republika
zborilmirek@seznam.cz

ABSTRAKT:

Z divodli nejednotnosti norem pro jakost informatického produktu a jejich formalnich
nedostatkil, a toho, ze normy jsou nepiehledné Cislovany, bylo rozhodnuto, Ze se normy
sjednoti a stejné jako pro normy fady ISO 9000 a ISO 10000 se i1 pro normy jakosti vyhradi
jednotna fada norem. Pro tento cel byla vyhrazena c¢isla mezi 25000 a 25099, obecné 250xx.
Projekt dostal nazev SQuaRE (Software Quality Requirements and Evaluation).

Prispévek popisuje koncept této normy a ukazuje, jakym zplisobem je zaméten doktorsky
vyzkum v ramci vyzkumného zaméru MSMT , Inteligentni systémy pro automatizaci® na
Ustavu automatizace a informatiky FSI VUT v Brné.

ABSTRACT:

The reasons for the inconsistency of standards of product quality information technology and
procedural deficiencies, and that the standards are numbered cluttered, it was decided to unify
the standards and norms as well as 1SO 9000 and ISO 10000 quality standards reserved for a
single series of standards. For this purpose were reserved numbers between 25000 and 25099,
generally 250xx. The project was called Square (Software Quality Requirements and
Evaluation).

This paper describes the concept of standards and shows how the doctoral research focused on
the details of the research project "Intelligent Systems for Automation™ at the Institute of
Automation and Computer Technology in Brno.
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Uvod

V posledni dob¢ je kvalité¢ softwaru vénovana zvysena pozornost. Kvalita softwaru se
v soucasné dob¢ stava limitujicim faktorem kvality mnoha vyrobku, které pouzivaji pro
zajisténi svych funkci mikroprocesorové fizeni. Riist poZzadavkl na kvalitu softwaru souvisi s
rustem poctu uloh, v nichZ mikroprocesory fidi systémy, jejichZ havarie by ohrozily zdravi a
bezpecnost obyvatel (jaderna energetika, zdravotni technika, fizeni letadel apod.). Piispévek
upozoriuje na mezindrodni normy, které je potieba respektovat pii vyvoji takovych systémd,
ma-li software vykazovat potfebnou kvalitu. Pfi tvorbé softwaru, stejné jako v jinych
oblastech, je vyzadovana certifikace systému fizeni jakosti podle souboru norem ISO
9000:2000. Dulezitou skutecnosti ohledn¢ certifikatu pro softwarovou firmu musi byt
konkretizace obecnych zasad fizeni jakosti v oblasti softwaru. K tomu doslo vydanim normy
ISO 9126 a norem na ni navazujicich. Slo o nutny krok, jelikoz software ma své specifické

224


mailto:zborilmirek@seznam.cz

vlastnosti (nehmotnost, extrémni slozitost, obtizna méfitelnost, naro¢na tvorba atd.), pro které
nelze pouzit bézné znamé a osvédCené zasady pro hmotné vyrobky strojirenského,
elektrotechnického a stavebniho priimyslu.[1]

V minulosti se kvalité softwaru vénovala norma ISO/IEC 9126, ktera byla vydéana
vroce 1994. Tato norma byla v roce 2000 nahrazena normou ISO/IEC 9126-1 Informacni
technologie — Softwarové inzenyrstvi — Jakost produktu — Cast 1: Model jakosti,
prevzatou i jako CSN a tfemi technickymi zpravami, které maji povahu nezivaznych
doporuceni:

e ISO/IEC TR 9126 - 2 Informacni technologie — Softwarové inZenyrstvi — Jakost
produktu — Cast 2: Vngj§i metriky;

e |SO/IEC TR 9126 - 3 Informacéni technologie — Softwarové inzenyrstvi — Jakost
produktu — Cast 3: Vnitini metriky;

e ISO/IEC TR 9126 - 4 Informacéni technologie — Softwarové inZenyrstvi — Jakost
produktu — Cast 4: Metriky jakosti pfi pouzivani.

Norma se sklad4d v soucasné dobé ze 4 casti, ostatni ¢asti jsou piipraveny k vydani
teprve v ISO, a to jako technické zpravy (vnéjsi metriky, vnitini metriky a metriky pro jakost
pti pouzivani). Tato cast normy je zakladem skupiny norem pro hodnoceni jakosti softwaru.
Popisuje model jakosti softwarového produktu, ktery ma dvé ¢asti: a) vnitini a vnéjsi jakost a
b) jakost pii pouZivani. Prvni ¢ast modelu definuje zdkladni pojmy a popisuje model jakosti.
Definuje charakteristiky a podcharakteristiky jakosti, ale nedefinuje atributy. Druha cast
modelu specifikuje Ctyfi charakteristiky jakosti pfi pouzivani. Zakladem normy jsou definice
Sesti charakteristik jakosti (funk¢nost, bezporuchovost, pouzitelnost, u¢innost, udrzovatelnost,
ptrenositelnost). K témto charakteristikdm jsou pfifazeny podcharakteristiky, jejichz definice
jsou také v normée obsazeny. [2]

Norma I1SO 25000

Z divodl nejednotnosti norem pro jakost informatického produktu a jejich formalnich
nedostatkil, a toho, ze jsou normy nepiehledné cislovany, bylo rozhodnuto, ze se normy
sjednoti a stejné jako pro normy fady ISO 9000 a ISO 10000 se pro normy jakosti vyhradii
jednotna fada norem. Pro tento Ucel byla vyhrazena ¢isla mezi 25000 a 25099, obecné 250xx.
Projekt dostal nazev SQuaRE (Software Quality Requirements and Evaluation).

Skladba norem je nasledujici:

V obecné ¢asti 2500n budou tyto normy:

e 25000 - Obecny piehled a privodce po SQuaRE - ktery bude zastfesujicim
dokumentem, definujici terminologii uZivanou v ramci fady, popisujici architekturu
systému SQuaRE a poskytujici informace o tom, v které ¢asti najde uzivatel potiebné
informace.

e 25001 — Planovéani a management — obsahujici zdkladni informace o planovani a
fizeni projekti hodnoceni jakosti z hlediska managementu.

Cast 2501n — Model jakosti bude obsahovat jedinou normu

e 25010 — Model jakosti — popisujici model jakosti, definujici jednotlivé charakteristiky,
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podcharakteristiky a popisujici, jak prevadét uzivatelské pozadavky na jakost na
pozadavky na produkt.

Cast 2502n — Miry pro jakost bude mit nasledujici skladbu:

e 25020 — Referenéni model a privodce mirami — shrnujici spolecné informace o mirach
jednotlivych atributi.

e 25021 — Primitiva pro méteni — zahrnujici soubor fundamentalnich mér, které lze na
produktu ¢i na jeho funkci méfit ptimo, tedy pouze pozorovanim produktu nebo jeho
chovani (funkce), a které slouzi jako zaklad pro vypocet jednotlivych mér jakosti.

e 25022 — Vnitini miry — predstavujici kvalifikovany vybér mér ze soucasné technické
zpravy 9126-3, ovéteny zkusenosti a praxi.

e 25023 — Vn¢jsi miry — predstavujici kvalifikovany vybér mér ze soucasné technické
zpravy 9126-2, ovéteny zkusenosti a praxi.

e 25024 — Miry pro jakost pii pouziti — predstavujici kvalifikovany vybér mér ze
soucasné technické zpravy 9126-4, ovéfeny zkuSenosti a praxi.

o 25025 — Dokumentace hodnoticich postupti nahrazujici ptedpis pro dokumentovani
postupli méteni v soucasné normé 14598-6.

Cast 2503n — Pozadavky na jakost bude tvofena jedinou normou

e 25030 — Pozadavky na jakost — ktera ma obsahovat obecné udaje o typech pozadavkd,
zasady, podle kterych se tidi jejich formulace, a kapitoly upiesiiujici pozadavky na
tzv.
,vnitini jakost®, ,,vnéjsi jakost™ a ,,jakost pii pouziti‘

Cést 2504n — Hodnoceni jakosti ma obsahovat normy

e 25040 — Piehled o procesech hodnoceni — obsahujici obecné zasady hodnoceni
produktti z riznych pohledii, nahrazujici soucasnou normu 14598-1.

e 25041 — Postup projektanta — nahrazujici sou¢asnou normu 14598-3.
e 25042 — Postup akvizitéra — nahrazujici soucasnou normu 14598-4.
e 25043 — Postup hodnotitele — nahrazujici souc¢asnou normu 14598-5.

Za zminku také stoji, ze CR byla svéfena prace na jedné z klicovych norem projektu
SQUARE, a to normy 25021 Primitiva méfeni. V této ¢asti systému maji byt presné
definovany zaklady teorie méfeni a stanoveno, kdy a jak se maji ziskat zakladni Ciselné
hodnoty, které pak slouzi k vypoctu jednotlivych mér pro atributy jakosti.

Dalsi podrobngjsi informace o tomto projektu lze naleznout v [3], [4] a [5].
Vyznamnou skutecnosti pro poddporu normy ISO 25000 bylo vystoupeni doc. Sedlacka na
prvnim ro¢niku mezinarodni konference odbornikii pro testovani software, ktera u nas
probéhla v roce 2009, ktery ve svém referatu predstavil celkovy koncept, zasady této normy a
jeji soucasny i planovany stav [9].
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Kvalita SW pro Fizeni v realném case

Jak jiz bylo na zacatku ptispévku uvedeno, kvalité softwaru je v soucasnosti vénovana
znacnd pozornost, a to z divodu stale vétsiho zabudovavani a vyuzivani mikroprocesorti v
oblasti automatizace. Vyuzivani mikroprocesorti vede k narustu aplikaci fizeni v redlném
Case. V real-time aplikacich mohou ptipadné chyby softwaru zpiisobit havarie a obrovské
financni ztraty pii poskozeni fidicich soustav nebo v hor$im piipadé i ztraty na lidskych
zivotech, a proto je pozadavek na kvalitni software velmi naléhavy (napt. PSD reguléatory v
jadernych elektrarnach). [6], [7] Z hlediska vyuziti mikroprocesorovych prostredkl v
automatizacni technice je vhodné zdiiraznit jesté dveé dalsi vlastnosti softwaru, a to:

o velky pocet paraleln€ probihajicich vypocti, které je tieba slozité synchronizovat
prostiednictvim tzv. kritickych sekci,

e pierusovani prubéhu programu podle specialnich prerusovacich signali, které jsou
snimany z fizeného procesu

e potieba deterministického chovani, které je nezbytné pii fizeni technologickych
procesil v realném cCase (real time control) s ¢asto i extrémnimi pozadavky na
rychlost odezvy (napf. pii fizeni velmi rychlych mechanickych pohybil).

To vSe zpisobuje problémy pfi testovani fidicich programa.

Zavér

V soucasné dobé€ u nas neni zatim norma ISO 25 000 rozsifena a neni dosud ani Cesky
ekvivalent v ramci norem CSN.

Naroky na real time aplikace se vSak neustale zvysuji tak, jak stoupa pocet real time
aplikaci v automatickém fizeni primyslovych procesti v riznych vyrobcich (naptf. mobilni
telefony) a pocet real time sluzeb (on line bankovni automaty a e-banking).

Proto pfedpokladam, ze v brzké dob& dojde nejen na pozadavky, jak zvysit kvalitu
programi podle normy 25 000, ale zejména stoupnou pozadavky na kvalitu real time aplikaci.
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