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Predslov / Editorial

Dear readers,

After a longer period the second issue of our journal has been published. The content deals
again with different areas and applications of the Information and Communication Technologies.

Two papers are highly theoretical. The first one - the paper on synthesis of modern control
systems describes a new concept of the synthesis of intelligence systems by the dynamic objects.
This concept is based on the original functional systems theory and has various practical
applications in the intelligent aircraft control systems.

The second one deals with the performance comparison of selected non-deterministic
algorithms used for solving the multidimensional knapsack problem.

Two papers present experiments with the intuitive natural user interfaces in the Augmented
and Virtual Reality systems. For many years user interfaces have been centered on the WIMP
paradigm but now a multi-touch screen and sensors that react to real world actions such as
gestures or motion allow the shift in the human-computer interaction paradigm.

Two papers are focused on business information systems.

The first one deals with the measuring efficiency of the private and public companies and
organizations. The process of implementation of the Balanced Scorecard (BSC) method for the
efficiency of enterprises and public administration institutions is described and analysed.

Rapid development and ongoing market globalization in Slovakia drive the companies
constantly to improve their management systems and use the latest information technologies.
Management systems have an increasing impact on companies’ actions and their decision-making
processes. This is the topic of another paper.

Experiences from the development ICT tools for support of the accounting education are
evaluated at the paper summarizing results of an international eLearning project in the business
schools.

As it was promised in the first issue of our journal we want to concentrate on the selected
topics and publish more focused collection of papers. The next issue will be dedicated to the
applications of Computer Graphics, Computer Vision and related disciplines. In the near future
we are planning to publish special issues on eGovernment, ubiquitous and mobile computing
and the technology enhanced learning. Any proposals and suggestions for the future areas of
interest are invited.

Martin Sperka
Editor-in-Chief
Faculty of Informatics, Pan European University,
Navaddzovda 5, SK-82101 Bratislava
martin.sperka@paneurouni.com
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1 Aspects of Management
Systems in a Business Practice

Informacné aspekty systémov riadenia v podnikovej praxi

Bedta Gavurovd - Eduard Hyrdnek - Michal Grell
Abstract

Rapid development and ongoing market globalization in Slovakia drive the companies to
constantly improve their management systems and to use the most current information
technologies. Management systems have increasing impact on companies’ actions and their
decision-making processes. Flexibility in decision process is conditioned by flexible
information system which is based on the outlining of Company Processes Needs
Management Systems. Company processes as a basis for company information systems have
impact on their proper setting of software support, performance and company’s functioning
itself. Enterprise Application Integration (EAI) is one of the problematic areas in the
implementation of Information Technologies (IT) projects in Slovak enterprises.
Disintegrated architecture contains many duplications and inconsistencies in companies’
data. A fragmented infrastructure significantly burdens IT budget, and has impact on overall
efficiency of company information administration. This article focuses on the meaning of ERP
systems and its specific module - Management Information System (MIS) which supports
company complex performance management. Besides being information resource, its
function is to ensure the cooperation of software applications supporting teamwork, work
with unstructured information as well as creating relations to the specific functionality
supporting strategic management Balanced Scorecard in the company. The meaning of the
Balanced Scorecard system application is, beside standard financial valuations, in
valuations of immaterial assets and overall company’s competitiveness growth which has not
yet been achievable by any other methodology in such integrated and structured form.

Keywords:
Enterprise Resource Planning (ERP), Management Information System (MIS), Balanced
Scorecard (BSC), Management Support System, Information System (IS), Company
Performance Management (CPM).

» Uvod

Zé&kladom pre fungovanie sietovej uciacej sa organizdcie a presadzovanie jej strategického
zameru je efektivne spracovavanie informadcii a budovanie znalostnej bazy. Optimalizacia a ne-
ustdle zlepSovanie procesov v podniku, firme, organizacii sa dnes stdva nevyhnutnostou pre jej
udrZanie sa na trhu [24]. KIti¢ovou ,technolégiou” k dosiahnutiu tohto ciela je podnikovy infor-
macny systém. Skiisenosti z podnikovej praxe deklaruju, Ze hlavnou pri¢inou netispechu pro-
jektov informac¢nych technoldgii (IT) je priliSné orientdcia na softwarové rieSenia a automatizé-
ciu procesov v podniku [26]. Preto pri analyze informac¢ného systému je nevyhnutné
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Information Aspects of Management Systems in a Business Practice

zohladnovat aj socidlny aspekt, obsiahnuty v Sengeho pristupoch uciacej sa organizacie [25].Je
to logické, pretoZe podnikovy informac¢ny systém vytvaraja 'udia, ktorych cielom je vyuZzitie in-
formacénych technolégii v zdujme racionalizdcie riadiacich, rozhodovacich a sprdvnych ¢innosti.
Celkovo konstatujeme v oblasti vyuZivania modernych informa¢nych technoldgii nepriprave-
nost slovenskych a ¢eskych manazérov, ako aj nepochopenie tlohy IS/ICT ako podpory pre ria-
denie podnikovych procesov [5], [6]. Stvisi to s ich neadekvdtnym vzdelanim a znalostami v ob-
lasti vyuzitia podnikovych informaénych systémov. Na vadc¢Sine vysokych $kol je informatika
povazovand iba ako ,,programovanie“. ManaZéri povazuji nasadenie podnikovych aplikdcii ako
néklad, nevidia ich pridantd hodnotu v podobe meratelnych prinosov. IT $pecialisti nie st pripra-
veni chapat $irsie stvislosti medzi vyuzitim technoldgif, riadenim podnikovych procesov a dosa-
hovanim podnikatel'skych cielov [5]. Prienikom nasich manaZérov do medzindrodnych sfér by
sa mala situdcia v budtcnosti vo vyuzivani pokrocilych podnikovych aplikacif zlep$ovat.

Prispevok predstavuje teoretickt deskripciu a mé nasledovnt $truktiru. V tivodnej ¢asti sa
venujeme ozrejmeniu vyznamu podnikového informac¢ného systému a procesov podporujtcich
manazérske rozhodovanie. Poukazujeme na zdkladné dimenzie systémov Enterprise Resource
Planning (ERP) a Management Information System (MIS), komplexnost procesu implementdacie
MIS, ako aj jeho obmedzenia. Dalsia ¢ast je venovand inovativnemu systému Balanced Score-
card ako sucasti MIS, umozniujiceho efektivne meranie a riadenie vykonnosti podniku. Jeho vy-
voj je sprevddzany neustdlym zdokonalovanim softvérovych ndstrojov, ktoré v prehladnej for-
me uvddzame v kapitole vyvojovych generacii BSC. V podmienkach slovenskej podnikatel'skej
praxe je systém BSC povaZovany ako systém IT, nie ako systém riadenia. Je to jedna z fatdlnych
chyb a dovodov, preco implementécia tohto systému v nasich podmienkach (ako aj v podmien-
kach ¢eskych podnikov) mnohokrét zlyhdva. Dévody st zosumarizované v Casti deklarujtcej
vysledky prvého realizovaného slovenského vyskumu zameraného na implementaciu systému
BSC. Vyskum bol realizovany navybranej vzorke slovenskych poradenskych a konzultaénych
spolo¢nosti, ktorédeklarovali praktické skiisenosti so zavddzanim systému BSC do podnikova
prejavili zaujem participovat na vyskume.Poradenské a konzulta¢né spolo¢nosti sa vzhladom
na intenzivnukonkurenciu a globaliza¢né procesy stdvaji centrom odbornych znalosti z oblasti-
réznych manazérskych disciplin, kombinovanych s bohatymi praktickymisktsenostami a pri-
stupom k primdrnym podnikovym datam. Pre zloZenie vysSieuvedenej vzorky sme sa rozhodli
po zvaZeni velmi obmedzenej dostupnosti idajovo podnikoch, ktoré systém BSC do svojich pro-
cesov zaviedli a vyuzivaju, a taktieZpo prestudovani zdrojov, ktoré publikovali zahrani¢né pora-
denské a konzultacnéspolo¢nosti na zaklade svojich skisenosti so zavddzanim tohto systému
v roznychspoloc¢nostiach.

» 1. Podnikové informaéné systémy ako ndstroj riadenia

Na slovenskom trhu st dostupné rozne informac¢né systémy, zamerané na riadenie podniko-
vej agendy z oblasti ekonomiky, I'udskych zdrojov, logistiky a vyroby. Z dévodu absencie nie-
ktorych déleZitych vlastnosti, potrebného rozsahu a hibky funkcionality, ako aj miery technolo-
gickej vyspelosti nie vSetky st pre podnik integrujticou platformou na riadenie podnikovych
procesov. Mnoho dodavatelov IT z marketingovych dovodov nesprdvne oznacuju vsetky IT rie-
Senia ako ERP systémy. Na elimindciu tychto nezrovnalosti je potrebnd sprdvna definicia ERP
systémov a ich charakteristik. Zdkladom pre nase vymedzenie ERP systémov st poznatky z celo-
svetového vyskumu ERP (realizovaného spolo¢nostou Deloitte Consulting, sprdva ERP s Se-
cond Wave - a Global Research Report, 2000 [4]), podporené odbornymi $ttdiami (T.H. Daven-
portom [3], D. L. Olsonom [19] a dal$imi [27]. Informac¢né systémy kategérie ERP st definované
ako U¢inny néstroj, umoznujuci pldnovanie a riadenie hlavnych internych podnikovych proce-
sov (zdrojov a ich transformdcii na vystupy) a to na vSetkych turovniach od operativnej po strate-
gicka [27]. Zakladné dimenzie ERP systémov zndzornuje obrdzok 1.
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Obrdzok 1 Zdkladné dimenzie ERP systémov

o . Planovanie < W
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v oblasti riadenia Logistika postupoY a ic_:h
podnikovych procesov (nékupna, §tandardlzéc1§
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v realnom dase.
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Pozadované vlastnosti ERP: S B

; , a spristupriovanie
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* bezpecnost. historické déta
v v v

5. Celostny pristup k presadzovaniu ERP koncepcie

Zdroj: viastné spracovanie podla [27], [28], [30].

Zabezpecenie uvadzanych vlastnosti ERP systémov si vyzaduje plnohodnotnt prevadzku
ERP systémov na architekttre klient/server. Vykonnost a spolahlivost ERP systémov zdvisi od
vyuzitia adekvatnych hardvérovych a softvérovych komponentov (databdzové platformy, serve-
ry, siefovd infrastruktira a pod.). Bezpe¢nost ERP systémov predpokladd napr. zabezpecenie
komunikécie medzi serverom a klientskou aplikdciou - Sifrovany prenos citlivych dat, technické
znemoznenie stcasnej editdcie jednotlivych zdznamov réznymi uZivatelmi, moznost detekcie,
sledovania a hldsenia chybovych stavov a pod.ERP systémy umoZniujice pokryt a absorbovat
vSetky $tyri uvddzané interné podnikové procesy (obrdzok 1) oznac¢ujeme ako ,,All-in-One*. Pat-
ria tu aj niektoré univerzalne ERP rie$enia, ktoré nepokryvaju riadenie I'udskych zdrojov. K ERP
systémom mdZeme zaradit aj tie informacné systémy, ktoré nemusia pokryt a integrovat vsetky
Styri podnikové procesy, ale ich prinos je v detailnej $pi¢kovej funkcionalite, alebo st orientova-
né na urcité odbory podnikania (Best-of-Breed systémy). Tieto st nasadzované bud samostatne,
alebo tvoria sti¢ast podnikovej ERP koncepcie. Specifickou kategériou st ERP systémy lidrov
svetového trhu - SAP Business Suite a Oracle E-Business Suite, charakteristické Sirokym a zéro-
ven detailnym pokrytim podnikovych procesov, ako aj $pickovymi Best Practices vo vsetkych
odvetviach. Efektivne riadenie podnikov si vyniitilo uzsie prepojenie internych procesov s exter-
nymi(u ktorych nie je definovany vlastnik) a ich efektivne riadenie nemd manaZment podniku
tplne pod kontrolou (napr. riadenie dodavatel'ského retazca - SCM, riadenie vztahov so zdkaz-
nikmi - CRM a pod.).

Interné procesy je nevyhnutné spéjat aj s procesmi podporujlicimi manazérske rozhodova-
nie (reporting manazérskych informdcii, tvorba vlastnych analyz, vyuZitie ndstrojov Corporate
Performance Management), preto sa ERP rozvinuli do podoby ERP II, alebo Extended ERP. ERP
koncepcia predstavuje procesne orientovanu stratégiu vyuZivajicu moznosti ERP systémov

Information Technology Applications / Aplikdcie informacnych technoldgit



Information Aspects of Management Systems in a Business Practice

a ovplyviujtcu riadenie internych podnikovych procesov. Systémy ako ERP, CRM, SCM a pod.
st vacésinou spdté s transakénymi informa¢nymi systémami, podporujlicimi operativne riadenie
podnikovych procesov. Vo vztahu k analytickym systémom st oznac¢ované ako OnLine Transac-
tion Processing (OLTP). Analytické spracovanie dat sa realizuje aj prostrednictvom ndastrojov
OLAP (OnLine Analytical Processing). Tieto ndstroje umoziujt analyzu historickych dat a na-
sledne vytvéranie rozsiahlych $tatistickych zostdv. Prostriedky pre ukladanie dat, ako aj ndstroje
pre ich analyzu poskytuje datovy sklad (Data Warehouse - DWH). Jeho zdkladnou tlohou je
podpora pldnovania a riadenia podniku, a to nielen na strategickej tirovni. Nemo6zZeme ho chédpat
len ako prostriedok na analyzu, ktory pontika uzivatefom stthrnny pohl'ad na data vyprodukova-
né ich informaénymi systémami. Je to komplexny, nikdy nekonciaci proces, ktory umoziuje
transformadciu dét z operativnych zdrojov, ich ¢istenie, uloZenie do zodpovedajticich Struktir
a zabezpecenie ich dorucenie uzivatefom v poZadovanej struktire, forme a case [27].

Systematicky pristup budovania ddtového skladu umoZziuje nadjdenie vztahov medzi déta-
mi, ktoré boli ziskané z roznych zdrojov a ktoré by uzivatel pravdepodobne nikdy neodhalil.
V porovnani s databdzou transakénych systémov je datovy sklad takmer vylu¢ne orientovany na
vyhladavanie a priddvanie dat tak, aby umoznil analytickt funkciu. V ddtovych skladoch st ulo-
Zené predovsetkym historické data, o umoziuje jedine¢ny pohlad na data (nedostupny pros-
trednictvom inych IS). Na vyuZitie analytickych a reportovacich ndstrojov tizko nadvazuje Busi-
ness Intelligence (BI), ktory prostrednictvom svojich nédstrojov umoziuje uzivatelom uceleny
pristup k ddtam v informacénych systémoch a ich analyzu. Tieto nastroje BI vyznamne ovplyviiu-
ja strategické riadenie a budovanie znalostnej bazy podniku. V tabul'ke 1 uvddzame priklady vy-
branych riadiacich ¢innosti a k nim IT rieSenia a néstroje.

Tabulka 1 Koncepty na podporu riadenia

Cinnosti IT rieSenie IT néstroj
Aktudlne a flexibilné analyzy financif, Business Intelligence QlikView
cash-flow, ndkupov, klientov, vykonov,
persondlnych dét a pod.
Detailnd analyza ndkladov a kalkul4cie Controlling, ABC CostPerform
skutocnej ziskovosti procesov/ diagnéz/
klientov, ekonomizdacia fungovania.
Stratégia a controlling - pldnovanie, CPM, Balanced Scorecard QPR Scorecard,

priebezné hodnotenie indikdtorov
a motivdcia liniového manazmentu.

ATROPOS.MBO., Oracle
BSC,

Standardizdcia, certifikdcia alebo
akreditécia.

Optimalizacia a zefektivnenie procesov, Procesné riadenie, Six Sigma | QPR ProcessGuide,
zameranie sa na kvalitu vystupov a rozvoj | (definicia novych procesov | ATROPOS.ORG,
procesov. pri vyuziti modelov ATROPOS.BPM,
DMADYV, zlep$enie procesov
- modely DMAIC).
Zameranie sa na bezpecnost klientov Riadenie rizik, IMS QPR IMS
a zamestnancov, aktivne rieSenia
zamerané na elimindciu procesnych rizik.
Riadenie a zlep$ovanie kvality, Systémy kvality, ISO, SAK QPR ProcessGuide

Automatickd konsolidécia tidajov, Master
Data Management.

Data Warehousing

Zdroj: spracované podla réznych zdrojov poradenskych a konzultacnych spolo¢nosti [30].
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Vyuzitie analytickych a vykazovych metdd zahrnutych v BI v sti¢asnosti povazuji podniky
za samozrejmost. Riadenie vykonnosti organizdcie - Corporate Performance Manage-
ment (CPM) zahfiia technologickd a procesnu zlozku. Patri tu okrem reportingu aj ad hoc dota-
zovanie, OLAP modelovanie, sledovanie a vyhodnocovanie prislusnych vykonnostnych ukazo-
vatelov, planovanie a realizdcie tzv. ,what if* analyz a pod. Problémom dnes$nej doby je aj
nejednoznacénost v jednotlivych ndstrojoch riadenia. Novovzniknuté ndstroje riadenia sa ¢asto
prelinaju, nie vZdy sa jedna o celkom novy pristup, ale o zameranie na vybrant ¢ast nastroja, ale-
bo iba zmenu nézvu.

» 1.1 Manazérske informacné systémy (MIS)

Podnikové informacné systémy si oznacované ako MIS - Management Information System,
alebo EIA - Enterprise Information System, ktory oznacuje informacny systém executivy - vy-
konnych zloZiek manazmentu. St to pojmy tizko spdté s datovymi skladmi a BI. Pri charakteris-
tike MIS musime upriamif pozornost na tieto aspekty:

e MIS neslizi len k podpore strategického rozhodovania, ale vysledky analyzy dét sa vyuZziva-
ju aj pri operativnej ¢innosti,

e MIS je sirSie vymedzeny ako ddtovy sklad, zastresuje problematiku analytického spracova-
nia dat komplexne, ddtovy sklad mdze byt jeho volitelnou stcastou,

e MIS predstavuje informaény systém, informacno-komunikac¢no-technologickd podporu pre
vrcholové i operativne rozhodovanie, ktory ma podobu zjednotenych, predmetovo oriento-
vanych databdz, alebo jednoduchych analyz realizovanych v databdzach transak¢nych sys-
témov [27] [28].

MIS v podnikovej architektiire

UZivatel'mi analytickych systémov je vrcholovy a stredny manaZzment, ktory potrebuje infor-
mdcie pre strategické, ako aj operativne rozhodovanie. MIS m6Zu v podnikoch predstavovat
samostatnt funként jednotku, plnentd ddtami z jednotlivych transakénych systémov. Prenos dat
je realizovany v dennych, tyzdennych alebo dlhsich casovych intervaloch a déta st premiestrio-
vané v agregovanej podobe. Ide o standardny MIS, pre ktory st definované hodnotiace ukazova-
tele, umoznujtce rozne pohlady. Konsolidacia ¢iastkovych prevddzkovych dét prebieha zvycaj-
ne automatizovane.

Prax deklaruje niektoré problémy suvisiace s takymto zakomponovanim MIS do podnikovej
architekttry. Ako najzdvaznejsie uvddzame:

e problém nevhodného Struktiirovania dét, neodrdzajiceho realitu - zdkladné ddta musia byt
¢o najuniverzdlnejsie Struktirované, aby boli pouZitelné pre rozne druhy analyz. Z dovodu
univerzalnej struktdrovanosti dat vznikaji niekedy vysoké technologické naroky na datové
miesta. Preto je nevyhnutné, aby rela¢nd databdza zabezpecovala referen¢nt integritu dét
navzajom previazanych informac¢nych entit. Ide o schopnost rela¢nych databdz, nad ktory-
mi pracuju transakéné systémy.

® problém vyuZzivania vyhradne agregovanych dat - vyraznd obmedzenost pri vytvarani no-
vych uhlov pohladu, s ktorymi sa pri budovani MIS neratalo. Ako rie$enie sa ukazalo vyuzi-
vat pri budovani MIS namiesto hodnotiacich ukazovatel'ov ddtové sklady (DWH).

Obrézok 2 zndzornuje struktiru MIS s vyuzitim aplika¢ného softwarového vybavenia QPR
Software.
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Obrdzok 2 Priklad architektiiry MIS v podniku
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Web Server
TCP/IP cal TCP/IP
QPR Web
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Guide (UMS) Server Application
Application TCP/IP TCP/IP Server
,,,,, — e
ODBC
I \ 4 External
File Reporting
models
ODBC QPR Database ODBC
(MS SQL, Oracle)
ODBC
Data —"
Legenda k obrdzku:

ODBC - systém databdzovych vstupov vyuzivajicich zdkladné autentifikacné metddy
poskytované v stilade so $pecifikdciou databdzovych vystupov ODBC.

TCP/IP - QPR ScoreCard obsahuje celo¢iselny (celistvy) kédovaci/autentifikacny datovy
mechanizmus pre tieto typy pripojenia.

HTTP - pouzitie vrstvového zabezpecenia (SSL - Secure Socket Layer).

Zdroj: spracované podla [22].

Uvadzané problémy vyrazne eliminuje moderny MIS, ktory okrem toho umoznuje pristup
k vysledkom analyz pre potreby operativneho rozhodovania. MIS musi v prijatelnom ¢asovom
intervale reagovat na otdzky suvisiace so spracovanim velkého objemu ddt, a zdroveri na otdzky
tykajuce sa jednotlivych zdznamov. Tieto aplikdcie vyuZivaji najmodernejsie poznatky ohla-
dom systémov pre podporu riadenia vysokého a stredného manazmentu a rovnako poskytuju
dostato¢nt podporu pre operativne riadenie nizSieho manazmentu. RieSenie v sebe kombinuje
metodiku Balanced Scorecard (BSC) na podporu strategického manazmentu, Activity Based
Costing (ABC) pre ndkladové analyzy, OLAP analyzy, Business Process Management (BPM) pre
podporu procesného riadenia. Jeho vyuZitie je mozné aj pre podporu inych systémov riadenia
(implementdcia systému kvality podla normy ISO 9001:2000, motivacné systémy, systémy na
riadenie vykonnosti a pod.).

» 1.2 MIS a podpora konceptu BSC

Zéakladom tspechu kazdej firmy je kvalitné spracovanie stratégie, Jej Gispe$nd implementa-
cia umoznuje vytvorit konkuren¢nt vyhodu. Systém strategického riadenia je platformou pre
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meranie vykonnosti v podobe sprdvne nastavenych strategickych cielov a nédsledne ich cielo-
vych hodndt. Tradi¢né manazérske systémy kladli déraz na finan¢né aspekty (napr. Return On
Equity - ROE, Return On Investment - ROI, neskor Economic Value Added - EVA). Ich vyznam je
nepopieratelny z pohladu deklardcie miery, do akej prispievaju k vytvédraniu alebo zniZovaniu
podnikovych hodnoét za sledované obdobie. Podnikové aktivity vSak zahffiaju aj investicie do
zvy$ovania konkurencieschopnosti, do vztahov so zdkaznikmi, doddvatel'mi, zamestnancami,
ktoré st uz tazsie meratelné tradi¢nymi finan¢nymi ukazovatel'mi. Tento deficit v merani umoz-
niuje odstranit inovativna metodika merania vykonnosti a implementécie stratégie - manazérsky

informacny systém BSC.

Aj ked je koncept BSC zndmy a tispe$ne vyuzivany v zahranici uz 20 rokov a firmy v r6znych
odvetviach, ktoré ho vyuzivaju, dosahujt benefity v merani a riadeni vykonnosti, na Slovensku
sa stretdvame s jeho pomalym prienikom do systému riadenia. Ddévodov je mnoho, jednym
z nich je aj nepochopenie podstaty systému, z pohladu jeho chédpania ako systému IT, nie ako
systému riadenia. V odbornej literattire nachddzame priame aj nepriame dokazy (napr. Balan-
ced Scorecard Interest Group, 2002) [1] o funk¢nej aplikdcii met6dy a jej prinose pri dosahovani
podnikovych ciefov. Ich protikladom su kritické ohlasy na nedostato¢né efekty z aplikdcie BSC
(napr. [17], [8]). Znalost problematickych fdz systému BSC umoziiuje podniku véasnu identifi-
kéciu kritickych faktorov implementécie. Aplikdciou vhodne zvolenych podpornych analytic-
kych metéd dokdZe eliminovat nedostatky v rdmci systému BSC, ktoré by mohli ohrozit jeho
funkénost, spolahlivost a prinosnost pre strategické riadenie podniku.

» 2. BSC V Podnikovom Riadeni - Teoreticka Platforma

BSC predstavuje strategicky manazérsky meraci a komunika¢ny ndstroj, umoZziiujutci jedno-
duchym sp6sobom poukézat na to, ako podnik napreduje na ceste k dosiahnutiu svojich strate-
gickych cielov. Je to multidimenziondlny systém, umoziiujtci definovanie a implementdciu
stratégie na vSetkych organiza¢nych trovniach podniku v zdujme maximalizécie tvorby hodno-
ty. BSC vychddza zo zdkladnych tiloh manazmentu podniku a prostrednictvom stanovenej stra-
tégie podniku umoziuje dosahovat jeho viziu, pricom kladie doraz na klti¢ové faktory (Key Bu-
siness Drivers) ovplyviiujice tvorbu vyslednej hodnoty podniku prostrednictvom Styroch
zdkladnych perspektiv: financnej, zdkaznickej, zamestnaneckej a internych podnikovych proce-
sov.Neexistuje Ziadny teorém alebo garancia o dostato¢nom pocte Styroch uvddzanych perspek-
tiv. Ide skor o niekolkoro¢nt skisenost poradenskych a konzulta¢nych spolo¢nosti s aplikdcia-
mi BSC v podnikoch z réznych odvetvi.

Velky ndrast popularity a vzostup vyznamu metodiky BSC (dnes ho uz pouziva vdcsina po-
radenskych, konzulta¢nych a integratorskych firiem) je spdsobeny tym, Ze ide o prvy komplex-
ny a jednoduchy néstroj pre korektnd implementdciu podnikovej stratégie ako celku. Je jadrom
systému riadenia podniku na strategickej a operativnej irovni, umoziiuje definovat a zavddzat
principy MBO (Management by Objectives) do riadiacich procesov s jeho ndslednym vyuZitim
v oblasti operativneho riadenia (MCS - Management Control System). Tymto vytvadra nevyhnut-
né podmienky pre proces trvalého zlepsovania (TQM) [7].

~ 2.1 Vyvojové generdcie systému BSC a softwarovd podpora

Koncept BSC od svojho vzniku (r. 1990) presiel viacerymi vyvojovymi fazami. Vo svojom
jadre zostal od svojho vzniku nezmeneny: obmedzeny pocet merani zoskupenych do Styroch
skupin, zdkladné strategické zameranie, vyuzivanie jednoduchych subjektivnych otdzok na
vhodné stanovovanie merani v jednotlivych perspektivach [9], [12], [14]. Sti¢asné navrhy BSC sa
znacne lisia od tradi¢ného modelu, ¢o umoziuje vyspecifikovanie troch generécii ndvrhov BSC
(tabulka 2).
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Tabulka 2 Vyvojové generdcie BSC

Genéza BSC
1. Generdcia: BSC ako systém na meranie vykonnosti,

- orientdcia na $truktiru néstroja,

« pri¢inné vzfahy jednoduché s ilustraénym vyznamom,

« obmedzeny pocet merani v $tyroch perspektivach (pribudli merania z troch dal$ich disciplin okrem
financnej),

« vyuZivanie subjektivnych otdzok tykajtcich sa vizie a cielov podniku v procese vyberu meranf,

» vznik prvych $tidii s praktickymi sktisenostami s BSC,

« zdokonalenie $truktury dizajnu, vznik rozsiahlejsieho zdpisu BSC [26],

- vyspelejsie zndzornenia BSC (napr. [14], [18]),

» zdoraznovand uzitocnost metody,

» ndvrh zlepseni BSC,

« prichod softvéru prvej generdcie - prvé BSC aplikdcie ako Gentia (teraz Open Ratings) BSC, Panorama
Business Views Inc. “s PB Views, a CorVu Inc. CorManage - navrhnuté ako vykazové alebo riadiace
jednotky - zdklad dne$nych integrovanych strategickych systémov riadenia [16],

« klicovy softvérovy prispevok - jednoduchd sprava v podobe ,,éerveného, Zltého a zeleného*
oznacenia dosiahnutia cielov - sustredenie pozornosti na klti¢ové oblasti podniku.

2. Generacia: BSC ako systém na implementdciu stratégie,

« prepojenie celého modelu? systému BSC na viziu, poslanie a stratégiu [9],

» detailnej$ie zameranie na proces stanovovania $pecifickych merani, spdsobov zoskupovania merani
do perspektiv,

- zachytenie podstaty kaZdej oblasti merania krdtkymi vetami napojenymi na Styri perspektivy,

« definované prepojenie metriky s cielmi,

- definované prepojenie cielov so subjektmi zodpovednymi za ich dosiahnutie,

- vztahy pri¢in a ndsledkov oproti prvej generdcii st rozvijané hlbsie (neslo len o jednoduché
zvyraznovanie kauzalnych spojeni, ale zac¢inajui sa vyuzivat aj rozne formy analyz),

« kladené vyssie ndroky na dizajn systému,

- venovand vac$ia pozornost na strategické vazby,

- zdokonalenie grafickych spojeni medzi strategickymi cielmi s pri¢inami spajania cez perspektivy, az
ku kIi¢ovym cielom finan¢nej perspektivy,

« ,kaskddovanie“ BSC na niZ$ie irovne - potreba rozvinutia strategickych zoskupeni medzi
strategickymi jednotkami,

- v nadvdznosti na , kaskddovanie“ a rozpad cielov vznik problematiky strategického zosuladenia
(Strategic Alignment) [9], [20],

« posun od pri¢inno-ndslednych vzfahov medzi perspektivami v modeloch BSC prvej generdcie
k pfiiégmo—néslednym vztahom medzi meradlami - vznik modelu strategickej mapy (Strategic Linkage
Model),

» nedorie$ené otdzky v oblasti spdsobov analyzovania, definovania a overovania kauzalit v modeloch
strategickych mdp,

» vyvinuté funkéné Standardy Balanced Scorecard Collaborative v roku 1998 - posun BSC softvérov
k ndstrojom na implementéciu a riadenie stratégie?,

» vyuZzitie OLAP kociek (OnLine Analytical Processing) certifikovanymi softvérmi - posun BSC od
reportingu k interaktivnej strategickej analyze,

» zdklad dnes$nej podoby systémov BSC v tedrii a praxi [18], [19], nedorie$end problematickd oblast
koncipovania strategickej mapy (predovsetkym prepojenie systému na viziu, poslanie a stratégiu) [9].

1)V prvej generécii boli do modelu BSC zahrnuté perspektivy, v rdmci nich ciele a ich meradla.

2) Medzi prvé spolo¢nosti, ktoré obdrzali certifikdciu pre tento ticel od spolo¢nosti Balance Scorecard
Collaborative patrili: ABC Technologies: Oros Scorecard; CorVu Inc.: CorManage; Crystal Decisions
Inc.: Crystal Decisions Balanced Scorecard; FlexBI Technology: FlexBI; Open Ratings (Gentia): Open
Ratings Balanced Scorecard Hyperion Solutions Corp.: Hyperion Performance Scorecard, InPhase Soft-
ware Ltd.: Performance Plus, Oracle: Oracle Balanced Scorecard, Panorama Business Views Inc.:
PBviews, PeopleSoft Inc.: PeopleSoft Balanced Scorecard, Procos: Strat&Go, ProDacapo: Balanced
Scorecard Manager, QPR: QPR Scorecard, SAP AG: SAP SEM, SAS Institute Inc.: SAS Solution for Balan-
ced Scorecard, Vision Grupo Consultores: Strategos.
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Genéza BSC
3. Generdcia: BSC ako ndstroj strategického riadenia,

« flexibilnejsi a kompaktnejs$i ndvrh a vyvoj BSC vo vnitri organizdcie,
« elimindcia rozdielov medzi formuldciou a implementdciou stratégie,
« vyuzitie BSC v procese riadenia transformaénych zmien,

» strategickd mapa a zavedend metrika ako podklad pre realizdciu analyzy scendrov alebo ,,what-if*
analyzy,

- integrdcia procesu pldnovania a rozpo¢tového procesu s BSC [1],

» novy prvok - ,destination statement® - deklardcia cielov,

- orientdcia na zvy$enie funkcnosti a vacsej strategickej dolezitosti oproti druhej generécii,
« klI'i¢ovymi atribttmi su: strategické ciele, model strategickej mapy a perspektivy,

« navrhnuty proces ,,stanovenia ciefa“ v zdujme zjednodusenia ¢innosti s tym spojenych, vratane
vyberu cielov a stanovenie hypotéz o vztahoch pric¢in a nasledkov, ¢im sa rychlejsie dosiahne zhoda
v rdmci riadiaceho timu,

- dalsi novy komponent su strategické iniciativy, priradené kazdej kombindcii cielov, meradiel
a zodpovednych subjektov. Su to projekty s presne uréenym trvanim, ktoré maja podporit
dosiahnutie daného strategického ciefla,

- vypracovanie moznych scendrov vyvoja, aplikdcia systémového myslenia [26].

Zdroj: vlastné spracovanie podla zdrojov uvedenych v tabulke.

Tvorcovia systému BSC Kaplan a Norton [10], [11], [12], [13] ho definuju vo velmi abstrakt-
nej a vSeobecnej podobe. Neskdr na zdklade praktickych skiisenosti bol koncept BSC vyraznej-
Sie teoreticky rozpracovany na zdklade principov tzv. dobrej praxe (napr. [2], [15] [18], [29]). AZ
individudlna aplikdcia systému BSC v praxi vytvdra jeho konkrétnu podobu. Aplikdcia BSC ma
technické, organizacné a metodické aspekty. Technicky aspekt predstavuje podobu, v akej sa
bude systém vyuZivat, organiza¢ny aspekt predstavuje definovanie prav a zodpovednosti pri
praci so systémom. Najproblematickejsia je metodickd stranka aplikdcie BSC z dovodu stanove-
nia strategickych a operativnych kategérii, kIti¢ovych indikatorov vykonnosti (KPI), kritickych
faktorov tispesnosti (CSF) a ich naviazania na motiva¢ny systém. Aplikacni Groven systému
BSC je potrebné fragmentovat do dvoch rovin: fdzy zavedenia a fdzy vyuzivania systému BSC.

Dovody, ktoré nds vedii k fragmentdcii aplikdcie systému BSC sii:
1. vyraznd S$truktdrovanost aplikacnych féz systému BSC v odbornych a vedeckych
publikdciach, pristupy poradenskych a konzultaénych spolo¢nosti [6], [30],

2. preferencia rieSenia problematiky zavddzania systému BSC v podnikoch na tkor rieSenia
problematiky kritickych postimplementac¢nych fdz BSC.

Odbornd literattira abstrahuje od rozliSovania procesu zavddzania od vyuZzivania BSC.
S tymto pristupom sa Gplne nestotoziiujeme, pretozZe fdzy v procese zavddzania BSC sa nemusia
cyklicky opakovat aj v procese vyuZivania. Nazdovodnenie tejto skuto¢nosti v tabulke 3 uvddza-
me rozdiely medzi procesom zavddzania a vyuZivania BSC v praxi.

Tabulka 3 Kategorie rozdielov medzi zavedenim a vyuzZivanim BSC

APLIKACIA - ) PRIEBE HODNOTENIE DETERMINANTY
BSC CAS CIEE, OBSAH H PRINOSOV USPECHU
jednorazovy |zavedenie zmeny, |itera¢ny |obtiazne, do miera vyjasnenia
ZAVEDENIE | Proces, ¢asovo | ¢innosti po popredia sa stratégie a cielov
ohraniceny zavedeni smeruju dostédva a vhodnost
BSC k udrziavaniu hodnotenie zvolenych meradiel
systému nédkladovej strdnky | v systéme BSC
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APLIKACIA = , HODNOTENIE DETERMINANTY
BSC CAS CIEL, OBSAH |PRIEBEH PRINOSOV USPECHU
nepretrzity zlep$ovanie, cyklicky | moZné, do Intenzita a sposob
proces, ¢asovo | ¢innosti v rdmci popredia sa pouZivania systému
VYUZIVANIE | neohrani¢eny |systému smeruji dosté4vajt efekty | a schopnost
BSC k zdokonalovaniu z riadenia stratégie | sprdvnej
a vykonnosti interpretécie
organizacie vysledkov

Zdroj: vlastné spracovanie

V tomto kontexte chdpeme proces zavddzania systému BSC ako jednordzovy a itera¢ny pro-
ces, finan¢ne, ¢asovo a organizacne ndro¢ny. Problematicka je vSak kvantifikacia jeho prinosov,
¢o je do istej miery podmienené aj vhodne zvolenymi meradlami v systéme. Proces vyuZivania
BSC je kontinudlny, nepretrzity a ¢asovo neohranic¢eny.RychlejSiemu a efektivnejSiemu zavede-
niu metdd BSC by prispela vys$sia pocita¢ova gramotnost manazérov na jednotlivych tdrovniach
riadenia. K tomuto ciel'u by mohlo pomoct lepsie chapanie funkcif a roli IT, ako je napr. uvedené
v [31].Priebeh procesuje cyklicky, ¢o do zna¢nej miery umoziuje zdokonalovanie systému. Ap-
likacia BSC je pre kazdy podnik individudlna.

» 2.2 Implementdcia BSC v podnikovej praxi

Odborna literattra deklaruje potencidlne nedostatky BSC [26] ako metodologické nedostat-
ky, ktoré sa pri konkrétnej implementdcii BSC bez ohladu na jej spdsob nemusia prejavit. Na
druhej strane aj evidentne bezproblémové komponenty BSC z metodologického hladiska modZu
v individudlnych podmienkach respondentov viest k zlyhaniu BSC v praxi. Z uvedeného dévodu
povazujeme analyzu procesu a obsahu aplikacie BSC za kl'i¢ovi pre funkénost systému. Zaklad-
né fazy implementéacie systému BSC znazoriiuje obrdzok 3.

Obrdzok 3 Fdzy aplikdcie systému BSC v podniku

ANALYZY TVORBA BSC IMPLEMENTACIA BSC
— _ _
Analyza makro- Subor Sledovanie —> Strategické
prostredia strategickych hodnét KPI iniciativy
cielov v
Analyza Subor CSF Konverzia Meradlat\: ,
mikro- akénych — e predstihové
; indikato
prostredia , . n ry,
=) Subor KPI =) | planov  oneskorené
SWOT analyza Revidovanie indikatory
" Navrhy stratégie v
Analyza cielovych Zamery
konkurencie hadndt KPI l
. Pravomoci,
Prod,uktova zodpovednosti Zodpovednosti
analyza | |~

Zdroj: vlastné spracovanie

Z pohl'adu implementacie BSC su dolezité tieto tri aspekty:

1. vytvorenie strategického systému riadenia a jeho prepojenie s operativnym riadenim,
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2. prepojenie strategického systému riadenia vykonnosti so systémom hodnotenia vykonov
zamestnancov,

3. vyuZitie $pecializovanych néstrojov pre spravu systému merania na zdklade BSC.

Definovanie strategickych cielov a ukazovatelov

Z&kladnymi vstupmi pri ndvrhu strategickych cielov st strategické imperativy spolo¢nosti
a vystupy SWOT analyzy. UZ pri tvorbe strategickych cielov je do6leZité jednoznacne stanovit
zodpovednost jednotlivych pracovnikov spolo¢nosti, ¢o umoZni vo vyraznej miere eliminovat
mozné nejasnosti pri ndvrhu konkrétnych strategickych ukazovatelov BSC. Pri ndvrhu strategic-
kych ukazovatelov je doleZité analyzovat vzajomné zavislosti medzi navrhovanymi ukazovatel-
mi, ktoré budu stcastou strategickej mapy. Po vytvoreni strategickej mapy nasleduje fdza popi-
su ukazovatelov, predovsetkym parametrov konkrétnych metrik (vzorec vypoctu, jednotka,
v ktorej sa metrika vypocita, periodicita vypoctu, zdroj dét, cielova hodnota, pripustnd hodnota,
zodpovednd osoba za metriku a pod.). Tato faza je pre podnik velmi ndro¢né z pohfadu nutnosti
Struktirovaného spracovania velkého mnozstva informadcii. Z nich sa vytvédra funkény systém
merania a vhodny ddtovy model. Tito funkciu velmi efektivne zabezpecia $pecializované sof-
tvérové néstroje, plne podporujtce implementaciu BSC. Ich prinosom je aj tvorba ukazovatelov,
zabezpecenie ich jednoznacnej Struktiry, popis tazko meratelnych, nefinanénych ukazovate-
lov, tvorbu interaktivnych strategickych map BSC, hladanie vdzieb medzi ukazovatelmi, ako aj
ich prehladné zobrazenie.Po vytvoreni ddtového modelu BSC v $pecializovanom softvérovom
néastroji je zabezpeceny pravidelny reporting vykonnosti podniku, ziskavaji sa podklady pre
operativne a strategické riadenie, kontrolu zodpovednosti vlastnikov jednotlivych ukazovate-
Tov. DoleZité je, Ze softvérovy ndstroj znemoziuje spatnd manipuldciu s hodnotami, prehladne
zobrazuje vysledky vratane grafickych zobrazeni, signalizuje prekroc¢enie hrani¢nych hodnot
(systém semaféra), realizuje analyzy trendov, udrZuje histériu, umoziuje pripajat komentare
a viest riadenu diskusiu k dosiahnutym hodnotam ukazovatelov.

Rozpad strategickych ukazovatelov

V tejto fdze tvorby BSC sa zabezpeci rozpad vrcholovej $truktiry merania na niZsie organi-
zacné urovne. Ukazovatele na nizsich tdrovniach sa definuji rovnako ako aj na vrcholovej trov-
ni. Kazdy ukazovatel ma vytvorenu tzv. ,kaskddu®, akou prispieva k plneniu vrcholovych uka-
zovatelov. Na zdklade validnych dat a prostrednictvom sledovania rozpadu ukazovatelov je
mozné operativne identifikovat zdroje problémov a nasledne efektivne navrhovat a realizovat
napravné opatrenia.

Tvorba persondlnych scorecardov, motivdcie a odmeriovania

Podobnym sposobom prebieha dekompozicia ukazovatel'ov na persondlnej irovni. Osobné
BSC ukazovatele vykonnosti jednotlivych pracovnikov prispievajui k zabezpeceniu principu zod-
povednosti a adresnosti celého systému riadenia vykonnosti podniku a st doélezitym motivac-
nym nastrojom. Na najniZ$ej trovni by mal mat kazdy vedtci pracovnik dva az tri ukazovatele,
ktoré mu boli pridelené rozpadom z drovne ukazovatelov organiza¢nych jednotiek.

Tvorba osobnych BSC a nasledné prepojenie ich vystupov so systémom odmeriovania pred-
stavuje radikdlnu zmenu vo fungovani a hodnoteni vykonnosti va¢$iny zamestnancov. Prave
z uvedeného dovodu je nutné tejto faze prikladat zna¢nt pozornost s ohladom na komunikéciu
smerom k zamestnancom a vyvazenost vytvorenych dat. BSC musi byt pochopeny a prijaty vset-
kymi zamestnancami. Persondlne scorecardy pomoZzu vytvorit aj Specializované softvérové na-
stroje, ktoré dokdZu aj automatizovat ich hodnotenia, pripadne ich dopliat o hodnotenia podla
Tubovolne vytvorenych kompeten¢nych modelov [7]. Tieto $pecializované systémy obsahuju
aj struktiirované komentare zodpovednych 0s6b k dosahovanym vysledkom, ¢im plnohodnot-
ne zasttpia niektoré persondlne systémy a v kone¢nom doésledku podniku u$etria znacné
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financie.Implementécia systému BSC pozostdva z mnohych podpornych féz, ktoré sprevadzaja
rozne $kolenia relevantnych pracovnikov podniku v oblastiach tykajuicich sa BSC.

» 3. Vyskumné aktivity v oblasti implementacie BSC

Doterajsie vyskumy na Slovensku naznacuju, Ze len zanedbatelna ¢ast slovenskych mana-
zérov BSC pozna, a preto jej praktickd aplikdcia nardZa na mnohé bariéry [6].Medzi najdoleZitej-
$ie pric¢iny patri nedostatok informaécii o tomto systéme, ako aj presvedc¢enia manazérov o jeho
potrebe. Vyznam problematiky spociva taktieZ v skuto¢nosti, Ze v podmienkach Slovenska do
roku 2008 nebola realizovand komplexnd $ttdia, ktord by sa venovala problematike zavddzania
systému Balanced Scorecard ako systému na implementdciu podnikovej stratégie. TaktieZ exis-
tovalo len relativne malo empirickych dokazov o tom, kol'ko podnikov, aké podniky a akou for-
mou zaviedlo systém BSC na Slovensku. Z uvedenych dovodov ciefom vyskumu realizovaného
v rokoch 2008-2010 v slovenskych podnikoch bolo systematizovat, preskiimat a vyhodnotit vy-
brané atributy aplikdcie systému BSC v rdmci procesu implementdcie stratégie v skimanych
podnikoch, identifikovat problematické oblasti zavddzania BSC a navrhntt moZnosti ich riese-
nia.

» 3.1 Implementdcia BSC v slovenskych podnikoch - ddta
a metodologia

Z poznatkov publikovanych v odbornych a vedeckych periodikédch a tieZ vlastnym sktiima-
nim bolo zistené, Ze systém BSC na Slovensku implementujt poradenské a konzulta¢né spoloc¢-
nosti a spolo¢nosti zaoberajice sa informa¢nymi systémami a informa¢nymi technolégiami
(IS/IT). Vzhladom na povahu podnikov zaoberajtcich sa poradenstvom a konzultaénymi sluz-
bami, ako aj podnikov v oblasti IS/IT, sa ziskavali informdcie o podnikoch implementujtcich
BSC na Slovensku prostrednictvom podnikovych internetovych strdnok. Na zdklade Statistik
monitoru Asocidcie internetovych médii (AIM) boli zaddvanim klticovych slov prehladdvané
najnavs$tevovanejsie servery podla poc¢tu UV (Unique Visitors). V podnikoch, v ktorych nebola
jednoznacne zrejmd implementacia BSC z dévodu uvddzanych vseobecnych informécii boli tie-
to podniky telefonicky a elektronickou postou oslovené, s ciefom spresnenia informadcii uvadza-
nych na podnikovych internetovych strdnkach. Na zdklade toho bolo ndjdenych 40 podnikov
s uvddzanou implementaciou BSC, z ktorych len 20 redlne implementovalo BSC. Tieto podniky
boli nasledne oslovené. Zdujem o ticast na vyskume prejavilo 80 % respondentov.

Pri realizacii vyskumu sa vyuzila kombinovand metdda kontaktovania vo forme pisomného,
elektronického a osobného dopytovania. Sti¢astou vyskumu bolo aj ziskanie informécif - refe-
rencii o uzivateloch BSC od podnikov implementujtiicich BSC. Takto sme ziskali druhd vy-
skumnt vzorku - 16 podnikov s implementovanym BSC. VSetky podniky sme navstivili osobne
(realizovali sme cenzus). Z hladiska vy$sej vypovedacej hodnoty charakteristiky podnikov vyu-
Zivajacich BSC uvddzame aj stru¢nt charakteristiku podnikov implementujticich BSC na Slo-
vensku.

Charakteristika podnikov implementujiicich systém BSC

Prva vyskumnu vzorku tvorili poradenské a konzulta¢né spolo¢nosti, ako podniky imple-
mentujtce systém BSC (implementatori BSC).Vo vzorke st zastipené podniky
s histériou od 3 do 19 rokov, pricom priemer aj modus (37,5 %) je 12 rokov. Ide o podniky etablo-
vané v odvetvi pomerne dlhsi ¢as. Rozhodujtcim kritériom pre zaradenie skimanych podnikov
do kategorif podla velkosti bol pocet zamestnancov. Podla po¢tu zamestnancov st najvac¢sou
mierou zasttiipené mikropodniky 62,5 %, vo vyrazne mensej miere malé podniky 25 % a stredné
podniky 12,5 %. Podniky svoje aktivity realizujui na Slovensku aj v zahranici, v mensej miere (38
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%) maju svoje aktivity orientované len na Slovensku. Je to aj z dévodu, Ze vo vyskumnej vzorke
sa nachddzajui aj podniky so zahrani¢nym majoritnym vlastnikom (13 %).

Charakteristika podnikov vyuZivajicich systém BSC

Druhu vyskumn vzorku tvorili podniky vyuZzivajice systém BSC (uZivatelia BSC). Vo vzor-
ke st zastipené podniky od 8 do 14 rokov od ich zaloZenia, pricom najvd¢$ou mierou st zastu-
pené podniky etablované v danom odvetvi 10 rokov (37,5 %). Pocet zamestnancov
v podniku vypoveda o zastipeni vyluc¢ne strednych a velkych podnikov. Tri §tvrtiny responden-
tov md orientované svoje aktivity na izemi Slovenska a v zahranici. Je to ovplyvnené aj 38 %
podielom zahrani¢ného majoritného vlastnika podniku. Pdtro¢né skiisenosti so zavedenym sys-
témom BSC md aZ 38 % respondentov, rovnakym podielom st zasttipené podniky s dobou vyu-
Zivania BSC 6 a 4 roky (25 %). 13 % respondentov mé BSC v §tddiu zavedenia, resp. skiiSobnej
prevddzke ako pilotny projekt. Systém BSC bol najcastejSie implementovany v oblasti obchodu
a priemyslu (71 %), v mensej miere v oblasti zdravotnictva (29 %).

» 3.2 Vysledky a diskusia

Najvacsie prinosy implementdcie systému BSC respondenti vidia vo zvySovani strategickej
vykonnosti podniku 56 % a v zmene pohladu z finanénych ukazovatel'ov na tidaje skutoc¢ne pot-
rebné pre riadenie 44 %. V porovnani s vysledkami vyskumu implementatorov absentuje tu pri-
nos BSC v podobe zjednodusenia komunikdcie v podniku, uvddzany v tychto podnikoch ako
najdolezitejsi faktor (50 %). Vysokd vypovedacia schopnost finan¢nych ukazovatelov, predo-
vSetkym Siroké moznosti aplikacie ich vysledkov, rychle a finan¢ne nendro¢né zhromazdovanie
a spracovdvanie, ich konstrukcia vychddzajtca z ictovnych standardov, boli dovodom ich prefe-
rovanosti v tychto podnikoch v minulosti. Negativom preferencie finanénych ukazovatelom
bolo, Ze i¢tovnymi Standardami nebolo mozné vystihnit a charakterizovat nefinan¢né aspekty
podnikovej reality vyjadrené v cieloch a stratégii podniku.

Zpohladu definovania stratégie a cielov podniku je ovela vhodnejsie zavedenie a vyuZivanie
nefinan¢nych ukazovatelov, nez finan¢nych. Ich prinos je markantny predovsetkym v schop-
nosti definovat hlavné faktory, ovplyviiujice vyvoj ciefovych finan¢nych ukazovatelov, schop-
nost predikovat faktory ovplyviiujtce celkovi tspe$nost podniku, ako aj vys$siu citlivost na
zmeny vo vonkajsom prostredi podniku. Ich negativum sa prejavuje predov$etkym v ndklado-
vych a ¢asovych aspektoch. Zavedenie BSC ako systému na meranie strategickej vykonnosti
umoznuje efektivne prepojenie finanénych a nefinanénych ukazovatelov a ich vyvazZenie. Trva-
nie jednotlivych aktivit implementa¢ného procesu predpokladd Balanced Scorecard Institute mi-
nimdlne na 16 tyzdnov. Pocas tohto obdobia by mal podnik pripravit projekt implementdcie, sta-
novit jeho strategicky kontext, urcit stratégiu a jednotlivé strategické ciele, metriku,
$pecifikovat, ako sa bude realizovat podpora jednotlivych strategickych iniciativ na dosiahnutie
cielovych hodndt meradiel, ako aj stanovit pravidla reportingu vykonnosti a atribtty kontrol-
nych procesov. Presné ndklady a ¢as potrebny na implementaciu BSC nie je mozné vy¢islit. V za-
sade je rozpocet ndkladov ovplyviiovany mnohymi faktormi, napr. Groviiou strategického mys-
lenia v organizdcii, poftom a zloZitostou zrealizovanych scorecardov, predchddzajice
skusenosti s BSC a pod. Faktory, ktoré vo vyraznej miere ohrozuji tspe$nost implementacie
BSC znazornuje Graf 1.

Medzi najdodlezitejsie dovody zastavenia implementacie BSC v podniku respondenti zaradili
nespravne pochopenie samotnej podstaty systému BSC (33 %) a finan¢ne ndro¢nu automatiza-
ciu BSC v podniku (33 %). Na zdklade preferencii softvérového riesenia ako platformy imple-
mentdcie BSC sme vyprofilovali tri zdkladné pristupy: bazicky, projektovy a modelovy. Tieto pri-
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stupy sme navrhli na zdklade unifikacie odpovedi podla spolo¢nych prvkov zavddzania systému
BSC uvedenych respondentmi vo vyskume.

Bazicky pristup sa vyznacuje vyraznym napojenim na definovanie vizie a poslania a na ich
nasledné spojenie so strategickou mapou, z ktorej je odvodend metrika. Sticastou je aj cyklickd
kontrola a vyhodnocovanie. V tomto pristupe je najzretelnejsie prepojenie s procesom formulé-
cie stratégie v rdmci strategického manazmentu - od definovania vizie a poslania, az po stanove-
nie cielov v strategickych mapdch, ¢im je dosiahnutd v€asné aktualizacia stratégie, a tym aj revi-
zia systému BSC.

Projektovy pristup md vyrazny aspekt projektového riadenia; za¢ina fdzou pldnovania pro-
jektu, nasledne aktualizuje stratégiu a v rdmci tvorby BSC sa zameriava na kIti¢ové indikatory
vykonnosti a dekompoziciu systému.

Graf 1 Dovody zastavenia implementdcie BSC

11 % DOnepochopenie podstaty BSC
Ofinan¢ne naro¢na automatizaciaBSC

Enedostatocné presvedcenie manazérov
o potrebe BSC

Bpredchadzajoca netspesna
implementacia

Modelovy pristup je vyrazne odlisny od pristupov v manazérskej teérii, predovsetkym v do-
sledku jeho zamerania na technické rieSenia a integraciu do existujicich systémovych Struktur.
Jeho charakteristickou ¢rtou je silnd vdzba na externy podporny ndstroj - softvérové rieSenie,
v ktorom je metodika z velkej ¢asti preddefinovand. Tento pristup preferuje 31 % respondentov.
Graf 2 porovndva pristupy k zavddzaniu systému BSC implementatorov a uzivatelov.

Graf 2 Porovnanie pristupov k zavddzaniu BSC implementdtorov a uZivatelov
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V podnikoch so zavedenym BSC sa vyuZiva v rovnakej miere bdzicky a modelovy pristup.
Projektovy pristup, ktory udava viac ako tretina respondentov implementdtorov, je uplatne-
ny v podnikoch vyuzivajicich BSC vo forme sticasnej realizacie pilotného projektu (11 %). Je
to vnimané pozitivne, nakolko v praxi zahrani¢nych firiem st pri implementécii BSC
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jednoznac¢ne preferované predbezné $tidie, resp. pilotné projekty (napr. spolo¢nost Horvéth &
Partners, Deloitte a pod.). Pilotné projekty by mali véasnym odhalenim nepredvidanych problé-
mov vyrazne zefektivnit implementaciu celého projektu BSC. Osobitny vyznam mad realizécia pi-
lotného projektu v podnikoch, ktoré nepreferuji pristup implementécie typu ,,top-down®, preto
sa BSC zavadza najprv vo vybranej pilotnej oblasti.

V rdmci modelového pristupu najcastejsie vyuzivanou softvérovou podporou su produkty
QPR, ¢iuZsajednd o procesné riadenie, alebo priamo o riesenie QPR Scorecard. TaktieZ ¢asto vy-
uzivanou alternativou st rozne produkty spolo¢nosti Microsoft. Zavddzanie systému podporuja
sekunddrne aj nastroje typu CRM, ABC a pod. Pokial ide o produkty QPR, za najvacsie benefity
respondenti povazuju kaskddové scorecardy celej organizécie, zdokonalenie procesu riadenia
rizik od identifikovania rizika az po jeho zdokumentovanie, odhalenie vynimoc¢nych hodnot
prostrednictvom varovani, moznost rychlych reakcii prostrednictvom varovani cez e-mail. Tym
sa dosiahne integrdcia riadenia vykonnosti v rdmci celého podniku. ManaZérom to umozni zosu-
ladenie procesov so stratégiou, prepdjat reporty a dokumenty v rdmci celého podniku, automati-
zovany a planovany zber tidajov, pricom podporované st vsetky vel'ké relacné (SQL) databazy,
multidimenziondlne (OLAP) databdzy, textové a Excelovské stibory. Automatizdcia a integracia
sa realizuje prostrednictvom programovacieho interface VB script (QPR API), pricom QPR skrip-
ty sa sptstaju priamo zo softvérovych produktov. Tento ndstroj umoziiuje automatické vytvara-
nie modelov, automatiz4ciu tloh, integraciu a XML export a import.

Finan¢ne ndro¢nd automatizdciu ako mozny dovod zastavenia implementdcie systému
uviedli respondenti zaradeni k modelovému pristupu implementdcie, preferujiiceho v znac¢nej
miere externy podporny ndstroj - softvérové rieSenie. Z tohto hladiska m6zeme konstatovat, Ze
pre uvddzané podniky su finan¢né ndklady na vlastnictvo softvéru akceptovatelné. Z detailnej-
$ej analyzy vysledkov rozhovoru s respondentmi vyplyva, Ze z patstupniovej skdly (0 = Ziadne
néklady, 4 = vysoké ndklady) hodnotia respondenti najvy$sim bodovym hodnotenim ndklady na
udrziavacie poplatky softvéru - 2,75, d'alej st to ndklady na $kolenia a realizaciu - 2,5 a ndklady
na spravu systému 2,25 bodov. Nedostato¢né presvedcenie manazérov o potrebe BSC je tretim
uvddzanym dovodom zastavenia implementdcie systému. Zavedenie BSC a jeho ndsledné vyuzi-
vanie moze byt ispesné len vtedy, ak sa na ilom podiela vrcholovy manazment podniku, ktory je
povaZzovany za interdisciplindrny tim. Jeho aktivna integracia do procesu tvorby BSC mé vysoku
prioritu, pretoZe sa podiela jednak na vybere strategickych ciefov a na nich nadvazujucich stra-
tegickych akcii, jednak jeho kltic¢ovd dloha spociva aj v definovani cielovych hodnoét. Predché-
dzajuica netspesnd implementdcia systému BSC bola zistend len vjednom podniku, a to bol v da-
nom pripade aj hlavny dovod k odmietnutiu opdtovnej implementdcie. Tdto neuspe$na
implementdcia mala vdzne trhliny predovsetkym v neadekvdtnom a neodbornom nastaventi sys-
tému ukazovatelov implementujtcou firmou. V danom pripade bol systém BSC nainstalovany
ako procesny model prostrednictvom softvéru, a z pohladu implementujticej poradenskej a kon-
zulta¢nej firmy bola implementacia BSC dovi$end. Z pohladu implementédtorov BSC ako dévody
odmietnutia implementacie uvddzaji nedostato¢nt znalost o systéme BSC 62 %, ako aj nedosta-
to¢né presvedc¢enie manazérov o potrebe implementéacie systému 38 %.

Zhodnotenie vysledkov vyskumu podnikov vyuZivajiicich systém BSC

Respondenti reprezentujuci bazicky pristup povazuju za najviac problémovi fazu kone¢ného
spustenia systému a jeho vyuZivanie v beZnej prevddzke. Modelovy pristup k zavedeniu BSC ma
svoje slabé miesto v strategickej syntéze a pri konstrukcii ukazovatel'ov, 40 % respondentov uvddza
problémy aj pri identifikdcii kI'icovych indikatorov vykonnosti a kritickych faktorov tispe$nosti.

Uvddzané pristupy (bazicky, modelovy, projektovy) velmi silno koresponduju s fdzami zava-
dzania systému BSC (V = 0,97). NajcastejSou pri¢inou netispechu systému v rdmci projektového
pristupu k zavedeniu systému BSC, ako aj z celkového pohladu, uvazujtc vsetky pristupy k zavé-

Y

dzaniu systému BSC spolu st dve oblasti: klticové indikdtory vykonnosti (Key Performance
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n
Indicators - KPI)? a kritické faktory tispe$nosti (Critical Success Factors - CSF)¥. Podobne ako uvéa-
dzaja zahranic¢né zdroje, je to priznacné aj pre slovenski podnikatel'skt prax - stanovenie mera-
diel strategického charakteru patri medzi najobtiaznejsie a najrizikovejsie ¢asti projektu zavedenia
BSC do praxe, ¢o kladie vyssie ndroky na projektové riadenie a komunikéciu v podniku.

Dalsie zaujimavé vysledky realizovaného vyskumu sme zhrnuli do nasledujuicich bodov:

1. Najproblematickejsia fdza zavddzania BSC je fdza definovania metriky, t. j. identifikovanie
a konstrukcia KPI a CSF. To koresponduje s doteraj$imi poznatkami uvddzanymi v domadcej
i zahranicnej literatire (Bassioni - Price - Hassan, 2004). Podniky nemajt jasne definovant
metodiku stanovenia kritickych faktorov dspesnosti a kli¢ovych indikatorov vykonnosti.
Tieto su castokrat vysledkom nie S$tatistickych alebo matematickych metéd, ale skor
skisenosti, intuicie, vyjedndvania a improvizécie.

2. Najcastejsie vyuzivanou softvérovou podporou st produkty QPR, ¢i uz sa jednd o procesné
riadenie, alebo priamo o rieSenie QPR Scorecard (QPR ProcessGuide, QPR CostControl, QPR
ScoreCard, QPR FactView, QPR WorkFlow), ako aj produkty ProVision, MS Project, MS
Visio, Deloitte Portfolio Landscape, Enterprise Value Map. Zavddzanie systému podporuji
sekunddrne aj ndstroje typu CRM, ABC a pod. Najviac podpornych ndstrojov je pouzivanych
vo faze tvorby KPI a CSF a vo fdze naviazania na motiva¢ny systém.

3. NajcastejSou pri¢inou netispechu implementdcie BSC st dve oblasti: stanovenie KPI a CSF
a ich previazanie na motiva¢ny systém.Najvacsie rizikd spocivaju predovsetkym
v stanoveni prili$ vysokého poc¢tu KPI, ich operativnhom charaktere, nerealistickom nastaveni
cielovych hodno6t, neexistencii dat k nim, ich nekonzistentnosti a netransparentnosti,
nevhodnom napojeni na motiva¢ny systém, ako aj nevhodne stanovenej zodpovednosti,
nevyvazenosti pokial ide o pomer predstihovych a oneskorenych KPI, nedostato¢nom
mnoZstve benchmarkingovych KPI a pod.

4. Implementdciu systému BSC vyrazne stazuje odpor k zmene motiva¢ného systému,
(v momente stanovenia cielovych hodno6t KPI a priradenia zodpovednosti za ne, za¢nua
zamestnanci brat projekt BSC vdZzne), mimoriadna ¢asova ndro¢nost ndvrhu a zavedenia
spolahlivého merania, absencia vodcovstva, motivacie, ako aj zdrojov pri realizdcii
potrebnych aktivit.

5. Stanovenie meradiel strategického charakteru patri medzi najobtiaznejsie a najrizikovejsie
Casti projektu zavddzania systému na meranie vykonnosti, ¢o kladie zvy$ené naroky na
projektové riadenie a komunikaciu v podniku.

» 3.3 Implementdcia BSC v ¢eskych podnikoch
Podobne ako na Slovensku, aj v Cech4ch je metéda BSC mdlo zndma a mélo vyuZzivand, aj

ked vyuzivanie BSC na rozdiel od Slovenska uz bolo zmapované. Vyskum realizovany v roku

2006 Fakultou managementu a ekonomiky na Ustavu financi a t¢etnictvi bol zamerany na spo-

soby a ndstroje merania a riadenia vykonnosti. Celkovo bolo oslovenych 148 podnikov(ztcast-

nenych 44 %). Vo vzorke podnikov boli zastiipené vsetky dolezité odvetvia ndarodného hospo-
darstva. Z vysledkov vyplynuli tieto zdvery: len 3 % analyzovanych podnikov pouzivaji systém

BSC. 55 % podnikov sice potvrdzuje zndmost metddy BSC, ale v budtcnosti neuvazuju o jej za-

vedeni. BSC planuje zaviest 20 % podnikov a pre 17 % podnikov je tento pojem este tiplne nezné-

my [6].

3) KPI-predstavuji stibor opatreni zameranych na tie aspekty organiza¢nej vykonnosti, ktoré sa najkri-
tickej$ie pre sti¢asny i budduci tispech organizdcie. KPI nie st ni¢im novym v organizdcii, ale neboli roz-
poznané alebo vyS$pecifikované podla stanovenych kritérii ako KPI.

4) CSF - predstavuju aspekty stratégie, v ktorych musf{ organizacia vynikat pre prekondvanie konkuren-
cie. Analyza CSF zdoraznuje dolezitost vztahu medzi zdrojmi, kvalifikdciami a volbou stratégie.
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Vrokoch 2003 - 2009 boli realizované aj kvalitativne rozhovory s manazérmi zodpovednymi
za predaj softvérovych produktov (Oracle BSC, Cognos a pod.), ako aj s manaZérmi podielajuci-
mi sa na rozsiahlych BSC projektoch. Z vysledkov praktickych skisenosti respondentov vyply-
va, Ze pre implementédciu BSC v ¢eskych podnikoch nie s vytvorené priaznivé podmienky [27].
Doévody st uvedené v tabulke 4.

Tabulka 4 Kritické miesta implementdcie systému BSC v ¢eskych firmdch

Kritické miesta implementacie BSC Zdovodnenie
1.U majitelov firiem absentujd BSC je povaZovany za systém ukazovatelov vykonnosti
informdcie a znalosti o strategickom | podniky a ich syntézy do niekolkych stihrnnych vzdjomne
riadeni a informaénych systémoch. previazanych ukazovatelov.

BSC sa v podnikoch implementuje bez jasne definovanej
podnikovej stratégie, bez tivah o systematickej podpore v rdmci

IS/ICT.
2.Roztriestenost podnikovych Manazéri volia analytické aplikdcie podla toho, ako vyhovuji
aplikdcii a datovej zdkladne, ich osobnym poZiadavkdm. RoztrieStend ddtova zdkladna,
predovsetkym v oblasti analytickych | ktord tvoria rozne formuldre, tlacené zostavy, grafy, tabulky
systémov. brénia uplatneniu komplexného konceptu BSC.

3.Genericky charakter navrhovanych | Problematické ndjdenie vhodnych ukazovatelov minulych
hodnotiacich ukazovatelov. strategickych aktivit, podniky tak vyuZivajui typické
ukazovatele aplikované vSetkymi podnikmi.

4.Uzivatelia BSC oc¢akdvaju vystupy Vrcholovi manazéri zvycajne pozaduju vystupy

BSC pre manaZérske rozhodovanie z informacénych systémov od svojich podriadenych oddelen{ IT,
bez ich participdcie, permanentného | ktoré sti v mnohych pripadoch neaktudlne, resp. neobsahuji
vyladovania systému. spravne Udaje. Uzivatelia na niz$ich pozicidch st neochotni

pracovat s IS a poskytovat informdcie pre vrcholové
rozhodovanie, nedostatky pripisuji nedokonalosti aplikdcie.

5.Nevyhovujtca architektira IS Existujuca architekttra IS v podnikoch vyrazne obmedzuje,
v podnikoch, ktord brani implementécii |resp. vylucuje vyuzitie manazérskych ndstrojov (napr. problém
manazérskych ndstrojov. pri prenose dét roztrie$tenostou infrastruktiry a pod.).

Zdroj: doplnené a spracované podla [27], [30].

Uvadzané vysledky deklaruji nizku mieru integrécie systému BSC do podnikového infor-
macného systému, ¢o mé za ndsledok:

e nedostato¢nu previazanost BSC so vSetkymi potrebnymi informa¢nymi zdrojmi,

e nedostato¢nd podporu priameho nastavovania cielovych hodno6t ukazovatel'ov a ich kompa-
raciu so skuto¢ne dosiahnutymi hodnotami,

e neefektivne prenesenie strategickych ukazovatelov do najnizsich funkénych oblasti riadenia,

e ndslednd nedostatoént podporu procesného riadenia a jeho previazanie so strategickymi cielmi.

Uspes$nd implementacia BSC je vzhladom k jeho komplexnosti vemi obtiaZna. VyZaduje si
to aplikdciu novych zdsad a sp6sobov prdce podnikov zaoberajtcich sa systémovou integraciou.
NajdoleZitejSie je presvedcenie vrcholového manaZmentu o prinosoch BSC pre riadenie podniku
a schopnost manaZmentu prijat tento systém ako evolu¢nu, nie jednorazovu zdleZitost.

A Zaver

V stic¢asnom obdobi st metodoldgie konceptov ako napr. BSC, ABC, TQM, BPM a mnohé dal-
Sie pomerne detailne spracované. Je to dané aj dynamikou ich vyvoja, postupnym zdokonal'ova-
nim, ako aj implementdciou principov tzv. dobrej praxe. Pokial sa zameriame na aplika¢nu pod-
poru vramci IS/IT tychto metodoldgii, konstatujeme ich ¢iasto¢né spracovanie a tiplni absenciu
komplexnych vidzieb na $truktiru systémov riadenia, ako aj absenciu jednotnej terminolégie.
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V oblasti automatizovanej podpory procesov v rdmci systémov EWS/EWM (Enterprise Wide
Systems, Enterprise Work Management) a ERP (Enterprise Resource Planning) systémov, je dos-
tato¢ne spracovand oblast podpory pracovnych tokov (Workflow a DCM - Document Manage-
ment Systems) a podnikového pldnovania zdrojov [7]. Automatizovand podpora riadenia je v si-
Casnosti preferovand v oblasti budovania podnikovych znalostnych bédz (Knowledge
Management), ktoré st reprezentované ddtovymi skladmi a ndstrojmi na ich spracovanie, analy-
zu a prezentdciu prostrednictvom réznych MIS/EIS systémov. Tieto systémy nedokdzu zabez-
pecit konzistentni vdzbu na stanovent podnikovu stratégiu a jej definované ciele. Medzeru
v absencii systematickej metodiky implementacie stratégie zapliia systém BSC, ktory sa stdva
centralnym pilierom nového strategického i manazZérskeho systému riadenia. Vd'aka svojej kom-
plexnosti, univerzalnosti, zrozumitelnosti a praktickej funk¢nosti znamend pre podniky konku-
ren¢nu vyhodu, ktord sa bude v globalizovanom svete kons$tantne zvy$ovat. Z toho dévodu oca-
kdvame rastici zdujem o jeho implementdciu aj v slovenskych podnikoch.

Prispevok je vystupom rieSenia grantovej iilohy VEGA ¢ 1/1071/12 Nové trendy v oblasti
rozpoctovo-kapitdlovych a finanénych rozhodnuti a ich vplyv na hodnotu podniku.
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Experiments with natural user lnterfaces

Matej Novotny - Jan Lacko - Martin Samuelcik

Abstract

Human-computer interaction is not limited to the traditional input combination of keyboard
and mouse. Natural user interfaces take advantage of input devices that react to real world
actions such as gestures or motion. We present our experiments with prototypes including
multi-touch table top display, Kinect sensor and a treadmill. Most of the prototypes are used
in context of virtual reality where the usage of a natural interface increases user immersion.
The immersion is even better if the interface and the action controlled by the interface share
the same semantics. Our experience proves the intuitiveness of these interfaces but also
documents their limits.

Keywords:
natural user interfaces, tangible interfaces, augmented reality, interaction

> Introduction

For a long time, the input devices used for human-computer interaction were synthetic and
artificial: keyboard and mouse are two devices that have no counterpart in real life and it takes
some time for the user to learn to operate them. Computer keyboard might be a digital
counterpart of a real-life typewriter but the typewriter itself is rather artificial when compared to
actually speaking or handwriting. Also the mouse might be a metaphor for pointing with a finger
(hence the popular hand cursor) but it’s quite distant from what we actually do when we point
our fingers in real world.

We decided to experiment with natural user interfaces (NUI [1]): devices and approaches
that use real world objects or user’s body as the means of communicating with a computer. In
contrast with augmented reality [7], where the real world is augmented by artificial
computer-generated objects, we call this approach “augmented by reality” because the computer
world becomes extended towards the real world by using real physical objects as input devices.

We developed several prototypes to test and explore the effects of NUI on navigating and
exploring virtual environments [8, 9]. We experimented to see if the NUI improve the immersion
into the virtual world or if the users find the new ways of interaction intuitive and entertaining.
Our experience with virtual reality and related environments shows that the users often get
distracted by the cumbersome user interface or input devices. For example, navigating in a 3D
environment by the keyboard only or by the keyboard and mouse requires a significant amount
of training before it feels natural. Eliminating this obstruction will improve the acceptance and
penetration of virtual reality applications among the public.
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The following sections present five of our experiments, the construction of the prototypes,
usage scenarios and our observations of the users interacting with them.

> Flying Over Bratislava

Virtual Bratislava [6, 11] is an initiative of the Comenius University that incrementally
digitizes the town of Bratislava and develops methods of rendering the model and accessing
related data. We adopted the data for use with our visViewer real-time renderer of urban scenes
and built a gesture-based user interface on top of it.

The set-up consists of a computer, a 3D display (or projection screen) and a Kinect [5] sensor
to record user movement.

The traditional navigation in a virtual 3D scene using mouse and keyboard was replaced by
user body movement. We tested several gestures and postures to find the most suitable set of
interaction options. Our finding was that the users prefer reduced interaction options for the
sake of simplicity in contrast to totally free 3D space navigation which requires multiple input
options.

The usual 3D navigation tools contain several modes of movement (walk, fly, observe [2,3,
10]) and employ many movement options: walk forward, walk backward, strafe (or turn) left,
strafe (or turn) right, look up/down/left/right, rotate view...). We have found this large set of
options confusing and cumbersome for many users. Our application of flying over Bratislava
contains the following modes and movement options:

e Fly, with options to turn left/right, move forward/backward, move up/down
e Walk, with options to turn left/right, move forward/backward, move up

The transition between the modes requires no special user input. Moving up from a walk
mode switches to fly mode. Moving down up to the street level in fly mode switches to walk
mode. Moreover, our fly mode is just a modified walk mode because we restricted the traditional
yaw/pitch/roll orientation to yaw only. This makes the user move the same way in walk mode
(where there is no pitching) as in fly mode, further simplifying the navigation.

This set of navigation options is represented by body postures read by the Kinect sensor:

Gesture / posture

Action

Hands along the body

Movement off

Hands straight out at a degree

Movement on

Right hand raised

Move up

Left hand raised

Move down

Step closer to sensor

Increase speed

Step further from sensor

Decrease speed

Tilt body leftwards

Turn left

Tilt body rightwards

Turn right

This reduced set of navigation options, accompanied by a visual manual (see Figure 2)
proved to be intuitive enough so that the users were able to operate it without any training or

extensive guidance.
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Figure 1: Flying over Bratislava at the Figure 2: Manual sheet with the gestures
Virtual world exhibition at the and postures for navigating in the 3D

Avion shopping mall. world.
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The system has been extensively tested in a public environment during the Virtudlny svet
2012 (“Virtual world 2012”) exhibition [13] in a shopping mall where it was used by many users
of various age and technical skill.

» 3D VIRTUAL showcase

Computer graphics for presentation of cultural heritage is one of our major lines of research.
We designed a prototype virtual 3D showcase for interactive observation of 3D objects. Again, in
order to replace the synthetic input options, we use the user’s body and posture as input device.
The goal is to display a rendered 3D model of an object which reacts to user movement and
rotates around horizontal and vertical axes. This object rotation relative to user movement might
create an illusion of walking around a physical object showcase, such as in a museum or
a gallery.

Figure 3: A young visitor observing a virtual duck in our Virtual 3D Showcase

| -
= |
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The rotation is fixed on the head position of the user. If the head descends, the object rotates
upwards, so that the user gets to see objects bottom part. Analogically, ascending head rotates
the objects downwards. Moving the body right or left rotates the object left or right respective to
reveal the sides of the object.

This set of input options proved to be intuitive enough for the users. However, the effect of
the immersion is largely affected by the surrounding environment. When tested in quiet and
dark environment (our laboratory), the illusion of moving around a spatial object was reported
by the users as being perceived stronger. A noisy and colourful environment (such as that of
a shopping mall) was too distractive for the users and significantly less of them reported the
illusion to work. We believe this is not a significant drawback though. The assumed usage of this
set-up is a museum or a gallery, where the environment options can be tuned to support the
illusion.

> Virtual Sandbox

The multi-touch input has already become a well-established platform for natural user
interaction. The sense of touch and grasping things is biologically natural to humans. Replacing
mouse interaction by touch is intuitive and proves effective, especially for multi-point
interaction [4].

We went even further and created a prototype that does not use fingers for touch input but
uses actual physical tools to move sand in a virtual sandbox. (Do not confuse this sandbox with
a software system performing code execution in a closed environment - also called a sandbox).
Our sandbox includes various objects hidden under the sand, much like in an archaeological dig
site. Brushes of different size can then be used to remove sand from the selected areas thus
revealing the hidden objects.

Figure 4: Using a hand sweeping brush to discover a small dinosaurskeleton hidden
in the virtual sandbox.

This activity is perceived as entertaining by the users and can e.g. be used for edutainment
purposes in museums.

We used our multi-touch table which registers 32 different touch inputs. Additionally, it uses
infrared technology which, in contrast to more popular capacitive or resistive sensing, records
also the area size of the touch [12]. Therefore, we are able to distinguish among different brush
sizes and vary the sand removal accordingly. Larger brushes remove the sand rapidly and in
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large areas, smaller brushes are delicate and slower. We added a particle effect of dust raising
and settling upon the brush interaction to increase the realism.

Traditional interfaces would have used GUI button options to select brush size and finger
interaction. We removed the synthetic buttons and use actual objects as input options to
intensify the immersion.

~ Treadmill

The Kinect sensor is already well embraced by the HCI society as an attractive user input
device. It is being used by game developers and researches to record human activities such as
walking, running or jumping. However, due to the construction of the device, the user has to stay
within a relatively small space and walking or running is only mimicked by raising knees while
standing in the same spot.

But there is a cheap and familiar device that does that: an exercising treadmill. We attached
a rotation sensor to the treadmill internal wheel and record the current walking speed in real
time. The walking speed is then mapped to the speed
of a camera being moved along a predefined path on
a virtual island that is being projected in front of the
exercising individual.

A similar extension - a video of a moving country
- is sometimes used for indoor cycling but
a pre-recorded video has little options to react to
speed changes and is bound to real-world
environments. Our prototype is entertaining for the
users, it visualizes their current speed in real-time
and creates an environment that can include fantasy
or science-fiction worlds or can even interactively
react to user’s movement. The recorded pace along
the given path can be re-used to create a virtual
competitor on screen, thus the user can compete
with his/her previous runs or even with other users
runs.

Figure 5: Walking through a virtual 3D fantasy
island on a real exercising treadmill.

» MARS

During our research on combining multi-touch input with augmented reality display, we
designed a presentation/exploration platform: Multi-touch augmented reality system (MARS). It
combines a multi-touch table top display, a camera recording the user interacting with the table
and a projection of the recorded video feed augmented by virtual objects in real-time.

We focused on a seamless transition of attention between the table top display and the
augmented reality display. Our experiments show that the users are able to perform multi-touch
interaction tasks on the table top display even when looking at the augmented reality display if
the virtual space presented on the augmented reality system is spatially aligned to the real world
coordinate system of the table top display.

The details of this system are described in another paper. Proposed usage scenarios include
urban planning, product design or exploratory visualization of multidimensional data.
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Figure 6: MARS set-up with an interactive map of Bratislava augmented by 3D models
of historical sights.

» Conclusion and Acknowledgments

Our experiments with natural user interfaces, or as we call it - interfaces augmented by
reality - show that many serious obstructions of using virtual environments can be removed by
simply replacing the standard keyboard and mouse combination by real world objects as input
devices. Users react very enthusiastically when confronted with NUI and quickly adapt to the
new way of interaction. We discovered that many users find the sole interaction entertaining,
e.g. when learning to fly in our application or when learning to observe the virtual showcase.
This creates a sort of a mini-game within the application and we believe this could be used to
increase attractiveness of educationally- or culturally- oriented applications. We are further
testing and improving our prototypes and preparing several of them for commercial release.

We thank Faculty of Mathematics, Physics and Informatics, Comenius University, Bratislava
for kindly providing the digital model of Bratislava for testing and presentation purposes.

This work was supported by the Slovak Research and Development Agency under the
contract No. VMSP-II-0035-09
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System and Methods of Interactlon with It

Matej Novotny - Jdn Lacko - Martin Samuelcik

Abstract

Augmented reality and multi-touch interaction are two exciting and rapidly developing areas
of technology. So far, they have existed and have been developed mostly separately. The
presented work explores the attractive qualities of either and demonstrates how they can be
merged together to create an immersive and versatile presentation/exploration tool. We
present novel ways of interaction that stem from interleaving augmented reality with
multi-touch devices and demonstrate them on our own prototype. Our solution creates an
interactive environment for presentation and exploration of objects (and data in general) in
two linked views with seamless attention transition between the views.

Keywords:
augmented reality, multi-touch, interaction, multiple displays, linked views

> 1. Introduction

One of the main qualities of a computer application is its user interface and many would
argue it is the main quality of an application. Especially, when the tasks performed in the
application are not trivial and the limited resources of user attention must be spared for the
actual task performed in the application. In such case, additional strain put on the user by
a cumbersome user interface might obstruct the effective use of the program.

For many years now, user interfaces have been centered round the WIMP paradigm
(Windows, Icons, Menu, Pointers) [1]. User input in a WIMP-oriented application is largely
based on reading menus and deciphering icons. Both of these actions impose a relatively
significant cognitive load on the user that can’t be neglected. Of course, WIMP used to be the best
choice considering the hardware options in the past: a keyboard, a mouse and a monitor.

However, the development of new user input technologies - (multi-)touch screens, gesture
or voice recognition or kinetic sensors - provide wider options for creating better and more
natural user interfaces. Unlike reading or writing, manipulating things physically is a natural
action we are trained for since early childhood. It’s no surprise touch-based interfaces are so
intuitive. A modern application should try to take advantage of these benefits in order to help
improve its user interface.

We believe touch-based input (and especially multi-touch) creates a simple and intuitive
platform for conducting many tasks [9]. Our focus is on navigation and interaction in a spatial
environment: e.g. virtual reality or augmented reality [12]. These environments create
information spaces defined by the three-dimensional world; virtual world in case of virtual
reality and real world in case of augmented reality. Navigation and interaction tasks performed
in spatial environments frequently includeoperations such as pick, pan, zoom or rotate. We
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decided to combine the effortless spatial navigation of a multi-touch input device with the
immersive presentation qualities of an augmented reality display. We took the best of both
worlds and created a novel way of exploring visual information spaces.

This paper describes the combination of a multi-touch user interface with an augmented
reality system and focuses on both of the two components. We describe the basic concepts of
each in the next two sections. Then, we present the related work in combining the two and
describe methods of interaction with the combined system. In Section 3, we describe our setup
which creates a smooth dual-view environment for object/data visualization. We also propose
several usage scenarios for this multi-touch augmented reality system.

Figure 1. An example application of augmented reality running on the MARS:
Bratislava sights are mixed with the interactive map of the old town.

~ 1.1 Multi-touch interaction

Touch-based interaction with computers has experienced a significant increase in popularity
among the general public throughout the recent years. Fed mostly by the mobile devices
industry - smart phones, tablets and formerly PDAs - the technology found its way from the
laboratories and industrial applications to all consumers. It is thanks to the natural behaviour of
touch interaction that the interfaces employing technology are becoming more and more
common. The trend is well set and will most probably continue in future as well. As a matter of
fact, often the first contact with a computer interface is with a touch-sensitive device (a mobile
phone or a tablet) instead of the more traditional keyboard or mouse. Children and the elderly
[2] find it more natural to interact via touch. The more natural the application interface behaves,
the more cognitive resources remain available for understanding the application content.

In this work, we adhere to the already established principles of multi-touch interaction. We
attempt to use it to create a user interface that does not require extensive attention dedicated to
the interaction itself, thus leaving more attention resources for the augmented reality display and
the displayed data in general.

» 1.2 Augmented reality

The core concept of augmented reality is mixing computer generated content with real world
context. As opposed to CGI special effects in films, which also often combine computer
generated imagery with real shots, the final product is interactive. The interactivity and the real
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world environment create a realistic experience and the content is perceived to be more “real”
than when presented in its original virtual environment. Moreover, semantic bonds can be
created between the virtual objects and the real environment, e.g. placing a digital price tag next
to a camera shot of real house. We use the semantic bonds to help the user transfer his/hers
attention between different data views and also to relieve the user’s attention from the
interaction controls. (See Section 3.1 for more details.)

Similar to touch interfaces, augmented reality is becoming popular thanks to the
development of consumer electronics. The concept has been around for several years now, e.g.
occasionally employed in medicine [3] or engineering. Recently, it has become a popular
marketing presentation tool and a way of increasing content attractiveness among the audience.
It can be presumed that, even though being a rather sophisticated concept, augmented reality
will become a standard means of visualization, exploration and presentation of data.

» 2. related work

The combination of augmented reality and multi-touch interaction has been experimented
with previously. Benko et al. [4, 5] used to create an augmented reality system and explore the
options of using gestures and touch to interact with the system. Head-mounted displays were
also used by Dedual et al. [6], focusing mostly on the hardware/software solution. Collaborative
cooperation on a multi-touch table top extended by mobile augmented reality was presented by
Na et al. [7], again exploring mostly the technology of the devices. Wei et al. [8] created a system
that uses a second display as a supplement to the table top touch display. Their solution is the
closest to our, however, Wei et al. focus on a specific interior design application. At the same
time, we rather explore the theoretical concept of our multi-touch augmented reality set-up and
its immersion potential.

&£ 3.MARS: Multi-touch augmented reality system

Our proposed system - MARS - consists of two displays and a camera. One of the displays is
a multi-touch table top display which creates the basic frame for user interaction. The camera
records the user and the table he/she works with. Similarly to Krueger’s original Videoplace [11],
the video feed is then mixed in a computer with the virtual object(s) and it is projected on the
augmented reality display. (This may be a projection screen or a large flat-screen display.)

Figure 2: The plan of the MARS set-up.

Virtual ohject
Augmented reality I l
display Image of
Camera the table
(secondary context)
~ Ghost layer
PC g

Multi-touch table
(Primary context)
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» 3.1 Camera position

There are several possible angles from which the scene can be recorded. Our goal was to
maximize the seamlessness of the transition for the user when he/she switches attention from
the table display to the augmented reality display. While there are no established measures of the
transition seamlessness, our preliminary experiments show that the alignment of the spatial
orientation of the two displays is crucial for building a mental model of the displayed data and for
performing navigation and interaction tasks with ease.

Recording from left or right proved hard to comprehend for the users and thus the transition
between the two displays was not smooth. Recording the scene from user’s front half-space helps
the users identify themselves with the video they see on screen. However, we found that this
kind of projection strongly conflicts with the users learned expectation of a mirror image. The
final effect is a confusion of left/right hands, similar to when trying to put on make-up or shave
oneself using a web camera. Flipping the video horizontally helps, however, placing the camera
behind the user’s back turned out to be the most immersive because it aligns the augmented
reality space with the real space in all three dimensions.

Figure 3: Relative orientation of the real world coordinate system and the coordinate system of
the augmented reality display. Depending on the position of the camera: a) to the left of
the user, b) in front of the user, c) in front of the user, horizontally mirrored image,
d) behind the user

/gX‘\T I L¥BTY > JAB\% [i)
T//, B\ '\ T/ /AB\ T/7 /AB\ T/7 /AB\
a b

c d

If the camera is placed behind the user, the projected image is an aligned extension of the 2D table
space. Our experiments show that the users were able to operate the table top easily in this set-up even
when looking at the augmented reality display instead of the table display. We argue that this improves
the immersion and reduces the confusion when switching attention from one display to another.

» 3.2 Spatial registration

The registration of the camera position relative to the scene is the vital part of the augmented
reality system. The camera in MARS is placed in a static position and does not move. Neither
does the virtual base, which in our case is the table display. This eliminates the need for real-time
spatial registration as we know if from augmented reality on mobile devices or when the
augmented reality marker is being moved in front of the camera.

The only spatial calibration takes place when the camera is first placed (or when it’s moved
to a different position). The calibration consists of manually selecting the four corner points of
the table display within the image space of the camera.

~ 3.3 Augmentation

The recorded video feed is augmented by the rendered virtual object(s) which are aligned in
3D space to a virtual extrusion of the 2D space of the table display. The one disadvantage of
recording the scene from behind the user’s back is the user obstructing the view of the table
display. However, we devised a way to fix this by first recording a still image of the scene without
the user present and then blending it with the recorded video.
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The final video contains three layers: the recorded still image serves as the background layer.
Then, the virtual object is rendered in the second layer. And finally, the recorded video
containing the user is alpha-blended on top of them. This creates a ghost image of the user and
the virtual object is visible at the same time as the users see themselves interacting with the table.

We plan using Kinect [10] in next version of the system to completely replace the ghost layer
by virtual hands or a virtual actor incorporated into the second layer. Thus, the occlusion will be
eliminated completely and the user will still see his/her actions on the screen.

~ 3.4 Two contexts

The dual-monitor set-up gives us an opportunity to present the virtual object in another
context than what is displayed on the table top display. Figure 2 shows the original context in
blue. The second context is displayed in the augmented reality display as a quadrilateral texture
mapped to the space occupied by the original context. Figure 2 shows it in red.

This helps in situation where two contexts are necessary at the same time. E.g. in urban
planning scenario, where the primary context (displayed on the touch table) shows cadastral
plans and the secondary context shows satellite map as a ground for the planned buildings
displayed in augmented reality.

» 4. Perception and Presentation

The goal of the MARS system is to create an immersive presentation/exploration platform.
To achieve this, we eliminated the confusion when moving attention from horizontal table
display to the vertical augmented display. The augmented display - aligned with the table
display - creates an intuitive extension of the table display thus removing the mentioned
confusion and providing for seamless transition of attention between the two displays.

Head-mounted displays (HMD) used in similar projects do not suffer from this confusion
since they use only a single display (the table display) and the augmented displays are placed in
the head gear. The user wearing the HMD does not need to move attention from one to another
display as he sees both as one. While this behaviour is certainly a positive side to using HMDs,
combining the table display with the augmented display into one has its drawbacks. The table
display is inevitably obstructed by the virtual object and the user can see the data on the table
display only when hiding the image.

Our solution offers the user the option to either look down on the table display and observe the
2D data without any occlusion by the virtual object, or look up and see the virtual object in the
augmented reality display. These two views are interactively linked - the actions performed on the
table display are immediately affecting the augmented display, thus the user builds a mental model
of a three-dimensional space that is the extension of the two-dimensional table display.

We believe this type of presentation can be beneficial for many usage scenarios including
architectural or urban design, engineering, education or medicine. The secondary context and
the dual-display configuration can be put to good use in exploratory data visualization, where
multiple linked views are common.

» 5. Example Applications

The vertical augmented reality display in combination with the horizontal multi-touch
display creates a virtual 3D box where the bottom plane is aligned with the table and the front
plane is aligned with the augmented reality display. This predetermines the usage of MARS for
scenarios that involve exploration and visualization of 3D environment. We propose several
example applications, some of which either have been tested in our company or are currently in
development.
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» 5.1 Architectural visualization and urban planning

Joint presentation of 2D and 3D data is a frequent situation in architecture, urban
development or real estate business. Our experience shows that building a mental model which
merges two-dimensional floor plans and three-dimensional visualizations is not an easy task for
the average user. The interactivity and the feel of direct manipulation improve this situation. We
propose a usage scenario where the table holds the neighbourhood map, floor plans or geometry
plans from the land register. The focused 3D model of the building is added to the augmented view.
Basic user interaction such as panning and zooming can easily be performed in the table space.

This scenario can also be adapted for similar needs where the ground plans are combined with
a 3D object geo-located within the 2D environment. These include: archaeology, geology or forensics.

All of them can also benefit from the secondary context where a different view of the ground
plane can be displayed: satellite map, weather map, etc...

» 5.2 Product design and engineering

Engineering or product design usually do not embed the focus object in a spatial context but
the table display can be used to display blueprints or 2D CAD drawings of an object whereas the
augmented displays shows the 3D rendering of the same object.

~ 5.3 Volume data visualization

Medical visualization or other applications of volume visualization can benefit from the
2D/3D duality of MARS when putting a segmented 3D volume subarea into the spatial context of
the whole body displayed in 2D table space. For instance, the table display shows 2D image
obtained from a cutting plane placed in the volume space. At the same time, the augmented
display shows a specific 3D organ in the context of the cutting plane.

» 5.4 Exploratory data visualization

What seems to be an underestimated usage of augmented reality and multi-touch is the
exploration and analysis of multidimensional data. Information visualization and exploratory
data visualization in general have used multiple linked views for a long time now. With addition
of two possible contexts and an augmented 3D view, the MARS seems to be an interesting choice
for experiments with visualization.

» 6. Extensions and Future Work

In addition to the proposed MARS configuration, the set-up can be further extended in terms
of user collaboration and interaction. Tablet displays can be registered relative to the table space
and additional augmented views become available to additional users. This opens the floor to
collaborative interaction. Further technical improvements include Kinect gestures for
manipulation within the virtual 3D box above the table or using 3D display to improve the spatial
immersion of the user.

We plan to further improve the technical configuration of MARS and perform additional user
testing in different usage scenarios.

» 7. Conclusion and Acknowledgments

We developed and presented a multi-touch augmented reality system that uses two displays
- one with multi-touch capability and second with augmented reality display. We especially
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devised the combination of these two visual spaces in a way that is seamless for the user when
shifting the attention between them.

This work was supported by the Slovak Research and Development Agency under the
contract No. VMSP-1I-0035-09
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the Buszness and Publlc Sectors

Implementdcia BSC - kompardcia
v podnikatelskom a verejnom sektore

Eva Mihalikovd
Abstract

BSC is a modern method of measuring efficiency of organisation. It is mostly known in the
business, but also has its foundation in public administration. Article points to the process of
implementing BSC in enterprises and organisations in the public administration. Among
other, the article points to the problems in the implementation and benefits of BSC
applications.

Key Words:
performance, application BSC, public administration, information

Kliicové slovd:
Vykonnost, aplikdcia BSC, verejnd sprdva, informatizdcia

~ Uvod

Sticasna doba je typickd rozvojom znalostnej spolo¢nosti, ktora stvisi aj s aplikdciou inovac-
nych metdd riadenia v organizacidch. Vychddzajic z uvedeného, je potrebné nielen v podnika-
tel'skej sfére ale aj vo verejnej sprave, venovat pozornost modernizacii.

Modernizdciou mozno rozumiet sthrn poziadaviek, smerujicich k zvySeniu Gcinnosti
a efektivnosti procesov, pouzivanych technolégii a postupov, ktoré prispievaju k tvorbe novej
hodnoty alebo sa nimi rozumejt zmeny, ktorymi sa na novej, kvalitativne vy$sej irovni zabez-
pecenia doteraz vykondvané ¢i pontikané tovary a sluzby zdkaznikom. Ciefom modernizacie ve-
rejnej spravy je zlepsovat vykon verejnych veci.

Cesta ako to dosiahnut je:

1. aplikdcia novych ekonomickych principov v riadeni, ktoré zefektivnia, skvalitnia a zvysia
vykonnost verejnej spravy,

2. realizacia procesu informatizécie, prostrednictvom ktorej sa dosiahne vysoky stupen elek-
tronickej komunikécie nad spolo¢nymi stibormi dét, zodpovedajtica aktudlnost informdcii
a odstrdnenie asymetrie informdcie v celej organizac¢nej Strukttra verejnej spravy.
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» 1. Vykonnost a jej meranie

Predpokladom transparentného riadenia organizécie je schopnost merat a systematicky vy-
hodnocovat produkované vykony. Vykonnost teda moZno povaZovat za schopnost dosahovat
pozadované efekty ¢i vystupy a to pokial mozZno v meratel'nych jednotkéch.

Meranie vykonnosti predstavuje preto doleZzity proces kvantifikacie efektivnosti a i¢innosti
podnikovych aktivit. Efektivnost zodpoveda rozsahu, do akého st poziadavky zdkaznika napl-
nené. U¢innost je meradlo vypovedajtice o tom, ako hospodarne st vyuzité zdroje organizacie
pre poskytovanie urcitej irovne sluzieb zdkaznikom.

» 1.1 Analyza merania vykonnosti s vyuZitim BSC

Na kvantifikdciu vykonnosti sltiZzia ukazovatele, ktoré umoznia manazmentu vyhodnotit
rozne aspekty vyplyvajice z ¢innosti organizdcie a jej ekonomického prostredia a sledovat, ako
organizdcia postupuje pri dosahovani cielov. Merat vykonnost bez stanovenych cielov nie je re-
dlne a manaZment by si mal uvedomit, Ze formuldcia jednotlivych ciefov musi napliiat stratégiu
organizdcie (Mihalikovd a kol., 2011, s.110). Existuje vela manazérskych metdd, ktoré sliZia
k meraniu vykonnosti. Nasledujtci obrdzok porovndva desiatku najpouzivanejs$ich ndstrojov
merania vykonnosti vo svete so situdciou v Slovenskej republike (SR).

Obr. 1 Porovnanie vyuzivania manazérskych ndstrojov v SR a vo svete

50% 1]
40% 17
30% +7
20% 1
10% 17|
o% 7 F T . . . we e .
Bemch-  [Strategicks [FO7PAcia | Riademie |0l g ) et e e R
ki Linorans | T iz vztahov so i Sconcs tacia Tng na klfidawé
He (B poslania  |zdkaznikmi 2 zikaznikov | procesov | oblast:
O vo svete T8 7% B5% B3% 3% 53% 53% 50% I
OvSE 29% 4% 42% 5% 39% 8% 43%

Zdroj: Spracovanie podlaRigby, Bilodeau, 2009, s.16

Ako ukazuje obrdzok, v rdmci desiatky najpouZzivanej$ich metéd vo svete je na poprednych
prieckach Benchmarking a v Slovenskej republike ide o Strategické planovanie. Ak sa pozrieme
na jednotlivé rozdiely, mozno povedat, Ze SR prevysuje priemerné hodnoty vo svete len v jednej
oblasti, a to Zameranie na kI'ti¢ové oblasti, kde evidujeme 3 % rozdiel. V porovnatelnej miere vy-
uzivaju slovenské subjekty néstroje Strategické pldnovanie (rozdiel 3%), Riadenie vztahov so
zdkaznikmi (rozdiel 6%), Segmentdcia zdkaznikov (4%). Najvac¢si prepad v SR v porovnani so
svetom zaznamenali ndstroje Benchmarking (rozdiel 47%) a Balanced Scorecard (rozdiel 45%),

teda na Slovensku ich vyuZiva o takmer 50% menej subjektov ako vo svete.

Oproti Slovensku si metéda BSC - model vyvazenych ukazovatelov - ziskava stdle vacsiu po-
zornost v mnohych krajindch. V zahrani¢i sa tdto metdda vyuziva v omnoho SirSom rozsahu nez
na Slovensku, vid Tab.1.
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Tab. 1 Rozsah vyuZitia BSC vo vybranych krajindch(Zdroj: Téthovd, Téth, 2008, s.132)

Krajina Rozsah vyuzitia BSC v podnikatel'skej sfére

USA Nad 75 %
Rakisko 54 %
tol1Ceska republika 48 %

Moze to suvisiet s historicky odliSnym vyvojom nasej spolo¢nosti ako aj s pomal$im zava-
dzanim modernych metdd riadenia.

Zaujimavé je zistenie, aky markantny je rozdiel v pouzivani BSC u nés (8%) a vo svete (53%).
Je evidentné, Ze slovenské subjekty maji malt vedomost o svetovo rozsirenej metodike Balan-
ced Scorecard. Prieskumy ukazuju, Ze to nie je ani polovica slovenskych podnikatel'skych sub-
jektov. ESte horsia situdcia sa javi vo verejnej sprave, Tab.2.

Tab. 2 Informovanost o BSC vo vybranych slovenskych podnikoch a samosprdvach (v %)

Rozsirenost SR - podnik SR - samosprava
Nepoculi o BSC - vobec 44 83
Poculi a planuji BSC 12 13
implementovat
Ucast na kurzoch o BSC tdaj nezisteny 9

Prieskum bol realizovany na ndhodne zvolenej vzorke 46 strednych podnikov a 30 obecnych
a mestskych tradov Ko$ického regiéonu. Vo vdcsine pripadov na otdzky odpovedali pracovnici
ekonomickych oddeleni alebo starostovia obci a miest.

Uvedeny prieskum nds utvrdzuje o tom, Ze je potrebné realizovat informa¢nd kamparn a $ko-
lenia 0 met6de BSC. Je to totiz vyborny ndstroj na podporu komunikécie a spoluprace jednotli-
vych ttvarov. Tento strategicky systém merania a riadenia, ktory vedie k zvySeniu ekonomickej
vykonnosti, prind$a mnozstvo vyhod. Sved¢i o tom aj prieskum realizovany v Ceskej republike
v podnikatel'skom sektore, ktory medzi hlavné prinosy po zavedeni BSC urcuje (kolektiv auto-
rov, 2004):

— Zlepsenie komunikdcie, stratégie 77 %
— Zvysenie informovanosti o celkovej vykonnosti organizdcie 54 %
— Zvysenie dostupnosti informaécii 38 %

— Zefektivnenie rozpoctovania zo stratégie 15 %

A ako dalsie prinosy mozno oznacit:
— Trvalé zvySovanie vykonnosti organizdcie
— Zmena myslenia ['udi na v§etkych Grovniach
— Pochopenie procesného myslenia a préca s cielmi.

Hlavnymi d6vodmi nevyuzivania metédy BSCi napriek poznaniu jeho vyhod je neakcepta-
cia nefinan¢nych ukazovatelov zo strany riadiacich pracovnikov (45%), spokojnost so sticas-
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nym systémom merania (33%), nedostupnost dét pre nefinan¢né meritka (11%), a neistota apli-
kacie nového systému (11%). (KarabaSovd, 2010, s.33).

» 1.2 Specifikd uplatnenia BSC v podnikatel'skom
a verejnom sektore

Uplatiiovanie niektorych metdd z komercnej sféry do verejnej spravy je v stcasnosti aktudl-
nym trendom. V podnikovom BSC sa na scorecardy pozerd ako na mechanizmus zlep$enia ma-
nazmentu vykonnosti, tzn. ako je organizdcia riadend smerom k dosiahnutiu strategickych cie-
Tov. Vo verejnej sprave nie je dblezity len efektivny manazment vykonnosti, ale predov$etkym
externy reporting vykonnosti. V podnikovom prostredi je samozrejmostou rozsirenie scorecar-
dov na individudlne obchodné jednotky ako inStrumenty na zaistenie prepojenia ich vykonnosti
s celkovymi strategickymi cielmi. Vo verejnej sprave, ktord poskytuje mnoho druhov komplex-
nych sluzieb je komplikovanejsie rozloZenie BSC na podriadené jednotky. Tradi¢né perspektivy
boli zostavené pre podnikatel'sku sféru s cielom dosiahnut odklon od vyuZivania len financ-
nych ukazovatelov. Vo verejnej sprave existovali tendencie zaoberat sa nielen oblastou financii,
ndkladmi, ale tieZ sa pozerat na druhy verejnych sluzieb a efektivnost ich poskytovania. Vo ve-
rejnej sprave Casto nastavaju praktické problémy s meradlami pre oblasti kvality sluZieb, kvality
Zivota ¢i socidlneho zapojenia niektorych skupin obcanov, ktorf st spravidla typickymi strate-
gickymi cielmi verejnej sprdvy. Definovat meradld k tymto abstraktnym cielom je daleko zloZi-
tejsie ako vytvorit sprdvne podnikatel'ské meradld (Wisniewski, Olaffson). Dal$im podstat-
nym rozdielom je odlisnost pravneho prostredia. V oblasti vykonu verejného manazmentu
existuje omnoho vadc$ia viazanost pravnymi predpismi a normami, ¢o spdsobuje nizsiu kreativi-
tu a iniciativnost manaZérov a pracovnikov. Manazéri musia reSpektovat vol'u volenych orgdnov
z ¢oho vyplyva limitovand vol'nost v rozhodovani. S tym stvis{ aj dalsie Specifikum, Ze manaz-
ment verejnej spravy je zavisly na prvotnych politickych rozhodnutiach a politickej orientdcii
(Striteskd, 2011).

BSC meria vykonnost pomocou $tyroch vyvaZenych perspektiv, ktorych pocet a $trukttira sa
moZe menit podla potrieb konkrétneho subjektu. Medzi zdkladné sa povazuje finan¢nd, zakaz-
nicka perspektiva, perspektiva vnttornych procesov a u¢enia sa a rastu. Vzdjomny vztah jednot-
livych perspektiv je podmieneny stanovenim cielov a priradenim zdrojov.

Model BSC pre podniky a verejnu sprévu je rozdielny a v zdsade re$pektuje réznorodost
poslania, charakteru a ¢innosti jednotlivych organizdcii verejného sektora. (Grell, Mihalikov4,
2011, s.9) Vmodeli BSC pre verejnt spravu sa na vrchole nachddza poslanie instittcie, ktoré je
pevne stanovené. Z poslania vychddza zdkaznicka (ob¢ianska) perspektiva. Je tomu tak pre-
to, Ze verejnd sprdva je zodpovednd ob¢anom, spolo¢nosti. Tato perspektiva je ovplyviiovana
perspektivou internych procesov. Pri urceni cielov a meradiel tejto perspektivy je dolezité
poznat procesy, ktoré musia byt zlep$ené za ticelom poskytnutia hodnotovych vyhod obca-
nom/zakaznikom. Sti¢asne je treba identifikovat procesy (ako hlavné, tak aj podporné), ktoré
zaistuju dostatok zdrojov na uskutoc¢nenie vizie a strategickych cielov (Stfiteskd, 2011).Vo ve-
rejnej sprave zlepsenie kvality a efektivnosti procesov zavisi od zvy$ovania celkovej spokoj-
nosti obcanov. Tieto aktivity je potrebné financovat, naco nadvizuje finan¢nd perspektiva.
Ni¢ ale nemozno zrealizovat bez l'udi, ich rozvoja a prislusnych technolégii, ¢im sa zaobera
perspektiva ucenia sa a rastu. Zamestnanci a organiza¢nd infrastruktdra predstavuje spojni-
cu, ktord prepojuje ostatné ¢asti BSC. Uspech v ostatnych troch perspektivach zavisi od schop-
nosti zamestnancov.

V nasledujticej tabulke st spracované specifikd i spolo¢né znaky cielov, ktoré sa sleduji po
jednotlivych perspektivach v podnikatel'skom sektore a verejnej sprave.
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Tab.3 Kompardcia cielov cez perspektivy BSC v podniku a VS (zdroj: vlastny)

Perspektiva Specifikd podnikov Stcasne platné ciele Specifika VS
Financnd Zvysit ziskovost Znizit zadlZenost Presnej$ie
Zvysit roény obrat Zvysit finanénu sebestaénost koncipovanie rozpoctu
Dosiahnut vysoku Znizit pohladavky ZlepSIEtplneme
- - rozpoctu
rentabilitu kapitdlu Znizit celkové naklady pw ] o
Zvysit trhovi hodnotu Zlepsit hospoddrenie
podniku s majetkom
Perspektiva Zvysit spokojnost zamestnancov
LCeliisd Zvysit produktivitu zamestnancov
Zvysit troven ovlddania cudzich
jazykov
Zvysit troven digitalnej gramotnosti
Zvysit podiel kvalifikovanych
pracovnikov
Modernizovat organizac¢né Struktiry
Znizit absencie zamestnancov
Zlepsit komunikéciu medzi
zamestnancami
Perspektiva | ZlepSenie Zlep$enie procesov Zleps$enie vdzieb
procesov doddvatelskych vztahov | gy 4tenie doby procesov a vymeny informadcii
o medzi organizdciami
aplikéciou IT VS
Zvysit ponuku vyrobkov, sluzieb
Zlepsit pldnovanie
Urychlit Standartizdciu
Zdkaznicka |Vybudovanie stabilnej | Vytvorenie imagu Zvysenie
perspektiva |pozicie na trhu Skratenie doby vybavenia zdkaznika transparentnosti
Zvysit spokojnost Zvysit spokojnost
zdkaznikov obc¢anov so sluzbami
Zvysit export Zlepsit poskytovanie
Znizit pocet reklam4cif sluZieb verejnosti
Zvysit Zaujem Vybudovanie
zakaznikov panhOantnéhO
mesta/obce/regiéna

Medzi indikétori plnenia uvedenych perspektiv mozno povazovat v oblasti financ¢nej - efek-
tivne ziskavanie a vyuZzivanie finan¢nych zdrojov, v oblasti ucenia sa - tvorbu ddtovych skladov
arozvoj znalostného manazmentu, v oblasti procesov - rozvoj irovne eGovernmentu a v oblasti
zdkaznickej - poskytovanie kvalitnych verejnych sluzieb.

VyuZivanie BSC vo verejnej sprave ako aj dalsich met6d merania kvality a vykonnosti moze
byt zdovodnované napriklad (Mepko, 2007):

— zodpovednostou vo¢i mandatu ziskaného vo volbach;

— snahou hladat cesty, ako efektivne riadit trad a rozvoj mesta;

— hladanim ndstrojov pre zvysovanie kvality Zivota ob¢anov a pri ziskani spatnej vdazby o tom,
¢i si obcania spokojni;

— silim zvySovat vykonnost a kvalitu prace tradov;

— snahou zmapovat potreby a priania ob¢anov;
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— efektivnou obojstrannou komunikéciou s obéanmi;

— tsilim o posilnenie vierohodnosti mesta a regiénu pre ¢erpanie prostriedkov z EU;
— potrebou vytvérat nekorup¢né, tvorivé a partnerské prostredie;

— kvalitnejsou a vykonnejsou starostlivostou o majetok, riadenie investicii a ndkupov;
— zdujmom ziskavat vysledky, ktoré mozno diskutovat s ob¢anmi;

— ziskanim ndstrojov k riadeniu rizik, vyuZivaniu moznych prilezitosti a znalosti.

» 2. Informatizdcia ako ndstroj rozvoja BSC

Informatizécia je povaZovand za jeden z najlepsich prostriedkov rozvoja znalostnej spolo¢-
nosti, kedZe ,,rozvoj informac¢nych technol6gii ma za nésledok vznik novych moZnosti rozvoja
ostatnych smerov vedy, poznania a techniky“. (Kultan, J., Serik, M. Alzhanov, A., 2012, s.55).

Pre sticasnd dobu je typickd informacnd expldzia. Najvac¢Siemu informa¢nému nétlaku st
vystaveni riadiaci pracovnici, kedZe musia pracovat pod ¢asovym tlakom s vysokou zodpoved-
nostou. Pre svoje rozhodnutia musia mat dostatok relevantnych a objektivnych informaécii, ktoré
st dostupné rychlo s minimalnou technickou naro¢nostou a s moznostou v kratkom ¢ase formu-
lovat nové poZiadavky na dal$ie informdcie zodpovedajtce aktudlnej situdcii. Adekvatnym né-
strojom toho je Business Intelligence. (Hamranovd, 2008, s.14).

Ako uvadza Brixovd (2011) umoznuju robit efektivne rozhodnutia na zdklade spolahlivych
dat a analyz. PouZivatelia maju pristup k informdcidm, ktoré potrebujt s minimalnou zavislos-
tou na zdrojoch informaé¢nych technolégii. MoZno teda konstatovat, Ze tieto systémy podporujt
rozhodovacie procesy, analytické a pldnovacie ¢innosti organizdcif a st postavené na principoch
multidimenzionalnych pohladov na ddta. (Novotny a kol., 2005). Preto je ich vyuZitie mozZné aj
pri softvérovom zabezpeceni metédy BSC.

Vstupné informédcie ¢asto neposkytuji dostato¢né informdcie vhodné pre rozhodovanie.
Problém hodnotiacich ukazovatelov spoc¢iva v analyze a detailnosti ukazovatelov. Je vhodné
aby novy systém neobsahoval nadbyto¢né, nepotrebné tidaje, ktoré neprindsaji potrebny osoh.
BSC vyZaduje zmenu prezentécie aj finanénych ukazovatelov na moderny systém reportingu. Je
vhodné, aby sa investovali peniaze do zaktpenia $pecidlneho softvéru urceného pre BSC, ktory
umozinuje zhromazdovat tdaje z jednotlivych systémov a zaistit komplexne systémovi konzis-
tenciu. (Babi¢, 2008, s.8).

Metdda BSC teda kladie z pohladu informaénych technoldgii doraz predovsetkym na spra-
covanie dat a zabezpecenie informadcii. (Babic, 2008, s.8)
Tieto st potrebné hlavne pre kvantifikaciu velkého po¢tu ukazovatelov, ktoré organizacie sledu-
ja a vyhodnocujt, ¢im sa dosiahne lepsia prehladnost v informécidch potrebnych pre efektivne
riadenie a rozhodovanie (Té6thovd, Téth, 2008, s.132).

b Z4aver

Zaverom mozno skonstatovat, Ze aj pri verejnych sluzbédch sa musia sledovat zdkladné krité-
ria a to - kvalita pre ob¢ana vybranej verejnej sluzby, vykonnost verejnej sluzby a ndklady vyna-
loZené na ttto sluzbu. Pri ich merani a hodnotenf m6Zu napoméhat r6zne manazérske metédy,
vrdtane BSC. Verime, Ze sa tdto metdda a jej vyhody v budicnosti dostant viac do povedomia ve-
rejnych instittcif a jej implementdaciou sa prispeje k zvy$eniu ekonomickej vykonnosti vo verej-
nej sprave.
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Dana Palovd

Abstract

The aim of the paper is to present examples of cooperation of pedagogical staff of the Faculty
of Economics, Technical university of KoSice, in the field of accountancy on the two different
level - cooperation of the Business Academy in TrebiSov, which resulted into teaching support
application for the thematic unit of asset depreciation developed in MS Excel environment
and cooperation with higher education institutions from across Europe via participation on
international project concerned on designing the on-line educational platform providing
interactive web-based educational applications and case studies on real accounting
situations. Both of mentioned results have ambition to be implemented to education process
in order to help teachers to involve students to accountancy in more interesting way and at the
same time to provide important knowledge base and practical examples for the students to
achieve idea about accountancy in practice.

Keywords:
ICT supported education, accounting, platform, cooperation

Klicové slovd:
vzdeldvanie s podporou IKT, tictovnictvo, platforma, spoluprdca

» 1. Introduction

European Union (EU) gets across ambitious transformation from industrial society over
information society to declared competitive knowledge society. Governments of EU members’
states are investing huge amount of money to achieve economic growth and international
competitiveness. The Europe 2020 strategy [8] is a plan for economic renewal. It was adopted in
June 2010, replacing the Lisbon strategy (2000-10) [7]. By 2020, the new strategy aims to guide
Europe’s economy out of the economic recession (which began in 2008) and to enable a high
quality of life whilst preserving Europe’s Social Model, raising employment, productivity and
social cohesion. Even though structural policies are within the competence of individual
Member States, a certain degree of their synchronization brings benefits to individual Member
States [14]. The sixth chapter contains five crucial areas to be reformed: (1) education, science
and innovation; (2) employment and social inclusion; (3) business environment; (4),
transparency and rule of law; and (5) health. Based on this document, one of the major
challenges of the Slovak economy and government is to increase the funding and quality of
education.

The impact of ICT (information communication technology) to all areas of our lives is
undisputable. The young generation should be safely marked as “digital natives”. Based on the
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experience, it can be said that this generation of young people accepts new knowledge via ICT
more openly [2]. That is why the provided education is necessary to revive by a wide range of
available tools (e.g., interactive multimedia and electronic materials, on-line communication,
virtual laboratory, electronic games ...).

Important tool in the education are different software that allow applying the acquired
knowledge in an electronic environment, and at the same time they are often used in practice.
Using these, educational institutions in addition to provided education could develop the core
competencies of their graduates in terms of labor market [16]. During educational process we
often have to face a problem that despite the theoretical knowledge of the educated field,
specialized software is too difficult to control. Classic examples are the accounting systems
which support the process and legal aspects of property records, personnel, accounting and so
on. Students beginning to work with this issue may be discouraged by the complexity of systems
and many unknown settings, so in some cases it is preferable to use even not fully professional,
but enjoyable tool for students to consolidate their knowledge acquired and to support and
motivate them in further exploration of the theme. An example would be a simple application
specializing in only one thematic unit, but created in the familiar environment e.g. of MS Excel.

Despite widely accessible support of the various instruments, accounting standards in each
country differs, complicating the work of the accounting practice, particularly in cases of various
international companies and cooperation projects. Universities providing training in accounting
are dealing with this problem frequently, but only occasionally we can found the specifics of
such accounting practices included in their curricula. Due to globalization of the world,
accounting principles are frequently used not just by the accountants, but knowledge of this area
is also needed for the people with an education from other areas. Search for information in these
cases is often time consuming and the result can be uncertain and unclear. Realizing of this gap
in the online world and mutual cooperation of universities in the EU resulted in an international
cooperation project, FASTER, that has the ambition to fill in this market gap by useful
information for any person interesting in accounting.

~ 2. Motivations

Given the continuous changes in human live, it is imperative that the learning process must
be continuously adapted to meet the needs of society in way of support the process of
transformation to a knowledge society, and also to the needs of companies operating at
marketplace. This should help higher education graduates to start their career immediately after
joining the practice and to achieve ability to solve problems using their knowledge and the
available ICT.

» 2.1 Market place analysis

To increase the quality of education in terms of achieving connection between academia and
practice it is important to know the needs of potential future employers and their demands on
the graduates of the educational institution.

Based on research done within the years of 2009 - 2010 on the profesia.sk portal, the
employment percentage reaches about 67.68% (in average) for 1%t level of university education
graduates, 85% for 2"level of university education graduates and 86.25% of 3" level of university
education graduates in last 5 years.

The survey realized by website profesia.sk and ARRA (Academic Ranking agency) follows,
that currently not only completed studies in the field is an essential requirement for recruitment,
but the requirements are often much more complex, for example the most common requirement
for graduates with a focus on information technology and computer science is knowledge of
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programming languages (Java, SQL, C/ C++/ C #, etc.), active knowledge of a foreign language,
creativity, logical and analytical thinking, time flexibility, independence, consistency while the
graduates of economics (especially the area of finance, banking, insurance, management) are
particular requirements not concerning on the area of economy that graduates should have
mastered but active knowledge of a foreign language, leadership and organizational skills, strong
team spirit, flexibility, the ability to analyze, ambition, desire to learn, to self-developing,
advanced level of work with MS Office package, driving license B.

The biggest shortage of graduates, from the perspective of long experience seems to be a lack
of practical experience, respectively inability to apply their theoretical knowledge to solve real
problems. Based on results of TREND Analyses survey, the employers are complaining about the
lack of readiness of secondary and higher education graduates to the labor process and the lack
of independence (Figure 1).

Figure 1 The most common problem in employing people, source: survey results TREND
Analyses, May 2010
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Author of article “EU modernizes the labor market” [6] cites the European Commissioner for
Employment Laszlo Andor, who predicted that by 2020, more than a third of jobs in the EU will
require a higher skill level and a half jobs in the labor market will require moderate skills.

For example a graduate of the Faculty of Economics may be proficient not only in economics,
but also needs to be able to apply this knowledge to practical problems by active use of available
ICT. A survey carried out in [12] shown that the third of most interesting group for employers (at
37.03%) are graduates of economic faculties. These students often work as “white-collar”
workers, i.e. lower administrative staff, officials (secretaries, bookkeepers, septum workers - at
the post office, a bank executive, ...), professionals (educators, specialist officers, customs
officers, ...), creative professionals (teachers, scientists, analysts,...), and corporate/business,
deputies, senior officials, politicians, etc. In case of a white-collar workers, familiarity with
computers and the Internet helps get a job to a half of respondents (Figure 2).
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Figure 2 Percentage of respondents who believes that the knowledge of ICT
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The company IVO (Institute of Public Affairs) annually processing document focused on
digital literacy of Slovak republic inhabitants. Latest Publication Digital Literacy 2011 [19] showed
that the percentual most numerous groups of digitally literate people are represented by students
and “collar” workers and people with secondary, respectively university education (Figure 3).

Figure 3 Percentage abundance of digitally literate citizens groups according to the type
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of education and employment, source: [19]
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The need of usage the ICT in the work reaches values between 60% - 100%, digital literacy
continuously grows from the 2005, but still reaches only 70% measure, as can be seen in Figure 4.

Figure 4 Index of digital literacy of “white-collar”
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Given the above, it is necessary to modify and develop provided secondary and higher
education, but also with more emphasis on acquiring skills and abilities of students to apply their
knowledge to solve practical problems, which they may receive by different assignments and
practical use-case using the support of ICT tools.

~ 2.2 Surveyon ICT in education at the faculty of Economics

In [4] is stated, that “teaching observation is the oldest and most widely used method for
obtaining data on educational reality.” Very frequent method of data collection is
a questionnaire that represents set of carefully thought out pre-selected questions asked in
writing [10], and these questions may relate to external or internal events. As the Faculty of
Economics, Technical University of Kosice reached by the ARRA Agency [18], the top ranks in
economics education, the effort of its management and the teaching staff is concerned on
provide education that will allow students reach best starting position in the labour market after
graduation at this faculty. Realising changes needed in provided education in view of the
changing labour market requirements have resulted in the realisation of the questionnaire
survey, in which we were interested in students’ opinions on learning provided within each
taught subject, and achieved results are followed by implementation of some changes in
education - e.g. creating courses in Moodle, e-lectures, which served as the support of an
interpretation not only lectures but also for exercises, the publication of electronic study
materials and the others.

The objectives of questionnaire survey should be summarised to following:

O1: students’ opinion on their future working lives - the use of ICT, preparation for practice
during education process;

02: determine the current status of ICT usage for teaching various subjects (in lectures or
exercises) and student satisfaction rates for the use / non-use of ICT.

Based on these objectives, we have developed a relatively extensive questionnaire, where
first 6 questions were concerned on seeking the opinion and experience of ICT of the students
and second part was about seeking for opinion about provided education and ICT (5 questions
per each subject). We used open and closed answer questions.

The questionnaire survey was realised in academic years 2008/2009, 2010/2011, when we
asked all students faculty (i.e. approximately 800 students) of our faculty to complete
a questionnaire, which was provided in paper (for the students in Bc. study (all years) and 1st
year of Ing. study) or electronically by LMS Moodle (for the students of other study years).
Following the objectives of the questionnaire, it was divided into two parts: the use of ICT in
practical life and use of ICT in providing education of particular subjects. In this section we have
searched following information about the subjects:

e whether the use of ICT covers all, selected, or no exercises / seminars and lectures. And if
ICT used, which kind of specialized software is used here.

e whether the use of ICT presents benefit for the education, respectively when it is not in use,
its introduction should be considered as benefit.

e whether materials needed to study the subject are published electronically, respectively the
amount of published materials.

Filling out the questionnaire was voluntary and anonymous. Questionnaire survey was filled
by 216 students in the year 2008/2009 and 462 students in the year 2010/2011. Subsequently,
questionnaires were collected and processed in MS Excel environment.
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Based on the answers of both questionnaires the results may be evaluated by following:

Objective 1 was concerned on achieving general information, for example: whether students
think that ICT will they need in their professional life, whether the provided education prepares
them for tasks occurring in practice, and whether there are some reserves or lacks in using ICT
during education process. On these questions we received the following responses:

e inthe year 2010has been working with ICT every day 99,4% of students, while in 2008/2009
it was only 79,63%,

® in2008/2009 79,63% of the students thought that the ICT will be needed in their professional
careers and in 2010/2011 it was already 91% (Figure 5), based on which it can be concluded
that students are conscious with the requirements of current society.

Figure 5 Graphical representation of the answers chosen by students on the question about ICT
need in practice (year 2008/2009 at left, year 2010/2011 at right)

0%
9%
0,00% 5,09%

Hyes Hyes
B probably M probably
Bno Hno

I can't say 91% M |can't say

e whilein 2008/2009 only 74,07% of the students considered the use of ICT in education to the
benefit, two years later, 91% of them agreed with that idea, that completed courses prepared
them for their future working life. This change in their opinion should be caused also by
several changes implemented in content of provided subjects. Frequently repeating remarks
still remains that respondents think that within the subjects they are learned how to use new
knowledge and ICT, but not in such a context expected by them and practice.

Based on the unsatisfied students’ responses we are interesting in possible presence of
reserves the use of ICT in education. Most of respondents (about 77%), as is represented in
suppose that at faculty are still reserves (presented in Table 1).

The second objective was concerned on achieving opinion about ICT use during particular
subjects’ education. From the point of view of this paper the most interesting outcomes should
by summarized following:

e Subjects specialized on ICT (Informatics, Informatics II, Presentation software, etc.) and
mathematics (Mathematics I, Mathematics II, Probability and Statistics, etc.) use ICT
satisfactorily in 99% of the respondents,

e Problematic seem to be mainly specialized subjects (Table 1), where it is usual use ICT just
as tool for study material publication (e.g. by using LMS Moodle) or presentation of
information (by using MS PowerPoint). Most of the students is missing the use of specialized
applications on a given subject area, where they would receive the necessary practical
experience to know and use in their future professional lives.
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Table 1 Summary of ICT use in particular subject education.

2010/2011 2008/2009
Subject Lecturers Exer(.:lses/ Lecturers Exerc.:lses/
Seminars Seminars
Usage | Benefits | Usage | Benefits | Usage | Benefits | Usage | Benefits
1t year of Be. study
Microeconomics - 66,60 - 62,00 - 59,72 - 54,17
Macroeconomics - 64,40 + 65,00 - 63,27 - 42,86
Business and - 39,50 - 49,00 - 34,26 + 85,19
Entrepreneurship
Management - 28,50 + 60,50 - 64,29 + 87,76
2" year of Be. Study
Finance and Currency + 87,50 + 68,75 + 62,24 - 41,84
Banking + 88,00 + 94,00 - 30,61 + 38,78
Entrepreneurial - 51,00 + 76,50 - 85,71 + 80,61
Taxes
Accounting [ - 42,00 - 39,00 - 78,57 - 80,61
Accounting II - 43,00 - 48,50 - 50,25 - 62,30
Central banking + 83,00 + 91,00 - 60,00 + 72,50
2010/2011 2008/2009
Subject Lecturers er(.:lses/ Lecturers er(flses/
Seminars Seminars

Usage | Benefits | Usage | Benefits | Usage | Benefits | Usage | Benefits

3™ year of Be. study

Financial Markets - 87,70 - 80,00 - 20,00 + 55,00
Economic Analysis - 85,50 + 96,50 + 77,50 + 92,50
of the Firm
Financial Investments + 90,00 + 96,30
- - not surveyed
e-Banking services + 99,00 + 99,00
15t year of Ing. study
anntltatlve _ ) 49,00 ) 61,00
Microeconomics
Investment
Proposals Evaluation * 61,00 * 96,00
Technical analysis - 94,00 + 96,00
E;’“;k operations + 61,00 + 45,00
anageme not surveyed
Monetary - 27,50 - 39,00
macro-analysis
Econometrics - 84,00 + 94,00
Portfolio Analysis + 76,50 + 90,20
Financial Derivatives - 21,50 - 47,00
Insurance - 33,30 - 59,00
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Note: The text +/- represents usage/non-usage of ICT (use of conventional slides and
overhead projector we do not consider as modern ICT), while the percentage in column Benefits
indicates how many percent of students consider the introduction or possibly the introduction of
ICT as possible benefit in teaching the particular subject.

The above facts show that within education there is not a lack of ICT usage, but lack of tools
that allow students to achieve required practice on the specific practical problems. Therefore
these facts motivate us to develop applications that could help to students also in this area.

» 3. Increasing the level of provided education
by cooperating

~ 3.1 Cooperation between secondary school and university

The area of accounting is a wide area and therefore high schools and universities provide
teaching of it within a more years of study. The specialised subfield - depreciation of assets - is
part of curricula of the subjects:

e Accountancy II, Corporate finance at the Faculty of Economics, Technical University of KoSice,
e (Corporate finance, Economic exercises, Exercises in economic fictive company and

Accountancy at the business academies.

During learning these subjects, students are introduced to the theoretical basis of this theme
and unfortunately most of the calculations necessary are carried out by a classic “paper and pen”
method, which does not take the students. That is why teachers tried involve different
accounting software from different companies offering discounted prices for school licenses:

e KROS a.s. - ALFA, OLYMP, OMEGA [13],

e STORMWARESs. 1. 0. - POHODA, FILIP [5],
e SOFTIP a.s. - SOFTIP Profit [17],

e CIGLER SOFTWARE a.s. - Money [1],

which typically contain several specialized modules, allowing for example:
® lead single and double bookkeeping,

® inventory accounting by various methods,

e payroll for an unlimited number of employees

® branch office processing;

e home banking, online business and sell stocks with built-in store or by using an off-line
for retail sale.

Environment of accounting applications available on the market is often confusing and
difficult to control (Figure 6) for the beginners (student, or any other person trying to start work
with accountancy).
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Figure 6 Example of Money software environment, source: [1]
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After discussion with teachers working at business academy of TrebiSov, we concluded that
also due to determining the amount of depreciation in paper, students consider this area
unattractive and therefore this issue does not address attention among them sufficiently.
Achieved knowledge of the area of assets depreciation is practically used more lately - by using
of electronic applications in their higher grades. Therefore, we consider the appropriate way to
increase attractiveness of study the depreciation theme by creating a simple application, by
using which students can directly verify how the depreciation of assets is used in practice.

Based on these facts the simple tool was developed. It helps realize the tax depreciation of
assets in an ICT environment without the need to use complex and hardly controlled accounting
software. The main objective of this tool is to easier overcome and cope with learning problems
and explanations for depreciation of assets for first year students.

3.1.1 Methodology of education tool development
Development of mentioned tool should be described following phases:

Communication with the end user - following consultations with the end users were defined
outputs based on user requirements. The main output of the software tool should be the
“summary asset card” (Figure 7), on which the name of depreciated asset, depreciation group,
which was included in depreciable assets, as well as the entry price and depreciation itself, is
presented. Because this toolkit was planned to use for education of students in their first year
study for getting familiar with topic of depreciation, in described first version application doesn’t
secure the calculation of tax deprecation, but only the accounting deprecation.
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Figure 7 Expected output of software toolkit designed by user
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Figure 8 Flowchart of the asset depreciation tool

Selecting an appropriate working environment - The most important precondition was easily
controlled working environment. At the same time given the experience of students and user
rights in the operating systems used at the academy (where they are not allowed to install any
new components), we decided to use MS Excel environment, which is already a installed on
school computers as a part of MS Office suite. Final tool (Figure 9) can be easily carried by the
various storage media; making it the students easily transfer home.

Figure 9 Examples of the depreciation toolkit environment
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Tool development - During tool development are used following tools and features available
directly in MS Excel to achieve the calculation of depreciation:

e Buttons - in connection with macros provide transitions between different pages the
application or selection of the depreciation group.

e Form fields - used for selection of items from the depreciation group, for input prices and
other costs associated with the depreciation of property.

e (Calculation and processing functions - for example ROUNDUP function used for rounding
rules in accounting.

Verification of the functionality of tool and the improvement, implementation of any
observations submitted by end users - during this phase the teachers of business academy, who
will use the tool in next academic years, expressed their feedback on the functionality of
a developed tool. In this phase of the tool was completed by wizards in order to facilitate user
orientation in its environment.

3.1.2 Short theoretical background from the field of depreciation

During the development of this application was necessary to take into account the available
legislation. Depreciation is the gradual inclusion of depreciation of material and immaterial
assets into tax expenses. These assets must be used to achieve income from the business, from
other self-employment or rental. [11]

Methods and the principles of depreciation are subject to two laws:
e Law on Income Tax (Zakon ¢. 595/2003 Z. z. o dani z prijmov ) [22],
® Accounting Law (Zakon ¢. 431/2002 Z. z. o Gc¢tovnictve) [21].

Based on these laws, the application takes into account the fact that depreciation of assets is
divided into two types:

e Accounting depreciation - express progress of the use of intangible and tangible assets in
order to ensure the appropriate load of costs (depreciation cost function), and real
appreciation in the asset’s net book value,

e Tax depreciation - are taken into accountancy determining the income tax, i.e. the amount of
tax depreciation reduces the tax base.

The assets are classified into one of four depreciation classes with the specified depreciation
period and maximal annual depreciation according to the method of depreciation.
The business entity may for the tax purposes use one of following methods of depreciation:
® g constant (linear), where the asset is depreciated by using aliquots according to the
depreciation of the group:
VCM

" kRO

(1)

where O, represents annual depreciation in the year n, VCM input value of the asset and kg, value
of coefficient from Table 2.

Table 2 Coefficients for depreciation groups for linear depreciation method (k)

Depreciation group Depreciation time Annual depreciation
1 4 years 1/4
2 6 years 1/6
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Depreciation group

Depreciation time

Annual depreciation

3

12 years

1/12

4

20 years

1/20

® or accelerated (degressive), where it is necessary to first calculate depreciation using:

VCM
T ?
and for following years:
2.ZCM
' :kzo _(n_l) ©)

where O, represents annual depreciation in the n year, VCM input (acquisition) value of asset,
ZCM remaining cost of the asset a k,, value of coefficient from Table 3.

Table 3 Coefficients for depreciation groups for accelerated depreciation method (k)

Depreciation group Depreciation time 15tyear Z ansef:rllo“dng
1 4 years 4 5
2 6 years 6 7
3 12 years 12 13
4 20 years 20 21

3.1.3 Implementation of toolkit to education process

Currently is this toolkit used in test mode on the business academy by students of 1st year,
and we are consulting the possible further development - the extension of additional
functionality supporting other field of accounting and its transfer to web environment, where the
toolkit will be realized using web technologies and available web tools. Implementing this
development the tool will be easily achievable not only for this particular education institution,
but also to any other persons interested in area of assets depreciation.

» 3.2 International cooperation

Besides above mentioned cooperation with the secondary education sector, staff of the
Faculty of Economics also participates on the various international projects dealing problems in
field of modern education. Actually we participate on following projects:

® [eonardo da Vinci programme:
e Openlnn2.0: A Knowledge generating House and e-Assessment (OpenInn),
e 50+ Citizens’ Participation in Creation of their Lives - SAGE+
® Stress Prevention Activities Training (SPAT),
e FASTER: Financial and Accounting Seminars Targeting European Regions,
e FErasmus/Socrates/Grundvig programme:
e Turning the silver Challenge into Golden Opportunity (SIGOLD)

e Policy and Policy making at the local level,
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e ESTIA - EARTH - To Sustain the Women’s Careers as Academics, Researchers and
Professionals in Engineering, Computers and Science,

from which one is especially concerned on Accountancy - project FASTER.

3.2.1 Project FASTER - General information

Project FASTER (Figure 10) started in January 2012 and should be presented as an answer on
EU Priorities on Knowledge Society and Innovation with objectives such as improving the quality
and intensity of investments in human capital for the upgrade of the education system, investing
in the future, promoting reforms in the education system and improving access and basic skill
levels for all [9].

Figure 10 Official web-page of the FASTER project
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FASTER in simple words

There are no translations available.

FASTER (Financial and Accounting Serninars Targeting European Regions) develops an i tive on-line educational platf in order to facilitate the
flow of existing practical knowledge produced in the daily routine of financial services of enterprises, banks & public sector. Interactive web-based
educational applications and case studies on real accounting situations provide accumulated knowledge in forms suitable to non-formal, practical learning,
serving both Erasmus and Leonardo Da Vinci strategic objectives.

From the point of view of improvements in human capital across EU, the outcomes of the
project will support as long-term career advancement, international mobility of employees in
accountancy branch (by providing people to work in foreign countries not only knowledge of
finance and accounting, but training based on particular state conditions (law, terminology even
ethics)), as well as graduates with degrees in disciplines other than accounting, or people
employed in business, with the foundation studies to become a professional accountant. Special
attention is placed on mature and motivated student seeking a career in accounting for which no
prior professional experience will be required. This group of people represents the group at risk
due to their high unemployment. The FASTER platform will introduce them the modern
technological environment of business decisions by making use of hands-on computer
applications and case studies on real situations. The multilingual FASTER platform will initiate
the trainees in exercises on case studies and real situations with all the necessary tools and skills
to cope with the constantly changing European labor market.

Developing and providing such a tool is to improve the quality and attractiveness of
vocational education and training through the review of its primary structure and curricula
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qualification, setting professional rights and establishing a system of formal accreditation of
learning at a Pan-European Qualifications Framework.
The aims of consortium of the FASTER project should be assumed following [9]:

e toproduce a e-learning & knowledge-sharing environment on finance and accounting which
allows both students and professionals in pursuit of lifelong learning to gain practical
knowledge on their discipline, but not restricted to national borders.

e to link studies & working environment and widen transnational pursuit of jobs in finance &
accounting.

e to offer new incentives and produce a prototype ICT environment expandable to all
languages and to all disciplines.

3.2.2 Expected FASTER outcomes in next year

Expected outcomes within the FASTER platform should be in more details described
following:
® an online educational toolbox comprising a laboratory of

® resources,

e courses with theoretical parts

® practical problem solving and self-assessment exercises and tests,

® ajob seeking tool and work placements for employees and employers respectively operating
in European field of finance and accounting,

e e-handbook for supporting the first steps of the platform’s users

Learning modules inside FASTER are concerned on General accounting, Accounting plan,
Accounting for public limited companies - Groups of companies & Code for accounting books, Tax
Accounting, Balance sheet issues, Analysis of financial statements - business valuation,
Accounting ERP, International accounting standards.

All these outcomes will be prepared on the end of the year 2012 and beginning the year 2013
and will be designed in 5 languages (EN, GR, PL, BG, SK), languages of the participants of the
project:

e Athens University of Economics & Business from Greece,
e The University of Warsaw from Poland,

e Sofia University St. Kliment Ohridski from Bulgaria,

e City University London from the UK

e And the Technical University of Kosice.

and in addition to general information, each country, based on the general structure will develop
similar lessons/documents/resources adopting though local conditions and using known local
case studies as instructional examples.

~ 4. Conclusions

Modern education already cannot exist without the active use of ICT. Also at our faculty
(Faculty of Economics) are ICT gradually introduced to all subjects in different ways, for
example: by using specialized software products for teaching courses (Financial investment,
Financial decision making, Accounting I [11]), creating electronic laboratories (Management
information systems [3], electronic banking services), or at least the “electronisation” of study
materials via using LMS Moodle [15].
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Experiences we have achieved by the implementation of eLearning methods and ICT to
education, we also used in collaboration with the Business Academy in TrebiSov for which we
have developed a simple teaching tool for asset depreciation. This is the first product of this
collaboration, but after a successful introduction to teaching, this tool we would like to extend in
the future, for example by the technical evaluation of assets and tax depreciation of fixed assets,
which are used in practice for the double entry accountancy. The advantage of the developed
tool is its easy availability, which could be possible to improve by creating web-applications
available from the pages of an educational institution, or its connection with the LMS, which
makes the teacher able to monitor students’ progress in the area of depreciation.

Another interesting example of cooperation is participation in international projects
FASTER, which has pan-European ambitions. The necessity of the FASTER platform was evident
even before European economic crisis. Surveys realized across EU made clear that ‘importing’
employees to work on the domain of accounting/finance is not an option, due to lack of suitable
expertise. On the other hand, the need of Bulgarian, Polish, Slovak and Greek people to pursuit
jobs in other European countries is rapidly increasing. Therefore, the FASTER platform seems to
be a good tool for fulfilling expectation and interest of all mentioned group of people - students,
employees (working in the field of accountancy, but also not involved in this field) and at the
same time employers.
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Non- determmlstlc Algorlthms Solvlng
the Multidimensional Knapsack Problem

Vykonnost vybranych nedeterministickych algoritmov
riesiacich multidimenziondlny problém batohu

Jdn Pittner
Abstract

The paper deals with the performance comparison of selected non-deterministic algorithms
used for solving the multidimensional knapsack problem. After briefly explanation of these
algorithms, we compare the results.

Keywords:

knapsack problem, genetic algorithm, extended local branching, ant colony optimization,
comparison
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problém batohu, geneticky algoritmus, extended local branching, algoritmus mravcej
kolénie, porovnanie

» 1. Uvod

Je zrejmé, Ze kazd4 Cast 'udského Zivota je ovplyvnend rozhodnutiami. Hoci rozhodnutia ty-
kajtce sa stikromného Zivota mozu byt zaloZené na osobnych preferencidch alebo eméciach,
proces rozhodovania v profesnom prostredi vyZaduje formalizované a nezavislo overené roz-
hodnutia ztcéastnenych. Preto je poZadované kvantitativne zloZenie vsetkych faktorov, ktoré
ovplyviiuji rozhodnutia, ako aj vysledok rozhodovacieho procesu.

Za ucelom splnenia tohto ciela musi existovat moznost reprezentovat efekty rozhodnutia
numerickou hodnotou. V najjednoduchsich pripadoch je vystup rozhodnutia moZzné merat jed-
nou hodnotou predstavujtiicou prinos, zisk, stratu, ndklady alebo inou mernou veli¢inou. Porov-
nanie tychto hodnot navodzuje celkové poradie na mnozine vSetkych moznosti, ktoré sa pri-
stupné po rozhodnuti. Najdenie moZnosti s najvy$sou, alebo najniZzSou hodnotou mdze byt
obtiaZne, pretoZe mnoZina pripustnych moznosti méze byt extrémne velkd, alebo nezndma.

Riesenie takychto problémov byva ¢asto obtiazne a je preto pochopitelné, Ze aj niektoré al-
goritmy maju dlhy exeku¢ny ¢as. Na najobtiaZnej$ie tlohy sa preto vyuZzivaju heuristické met6-
dy, ktoré st schopné tento ¢as vyrazne skrétit, avsak za cenu ,,len” priblizného vysledku. Spome-
nuté metddy rieSenia naznacia, Ze vyuZitie metéd umelej intelgencie je v sicasnosti jedna
z najefektivnejsich technik heuristiky.
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Existuje vsak mnoZstvo rozli¢nych heuristik, ktoré mozno vyuzit. V ¢lanku sme sa rozhodli
porovnat tie, ktoré st v sti¢asnosti najpouzivanejsie, s technikou, ktord bola dlht dobu podprie-
mernd avsak v poslednej dobe zacina byt ¢oraz populdrnejsia a teda genetické algoritmy.

» 2. Definicia problému

Problém batohu predstavuje tlohu kombinatorickej optimalizdcie. Majme dani mnoZinu
veci (tovarov), pri¢om kazdd vec md stanovent vdhu a hodnotu. Dalej majme kontajner (batoh),
ktory mé stanovent nosnost. Nasou tilohou je potom rozhodntt, ktoré z danych veci vloZime do
batohu a to tak, aby sme maximalizovali cenu vloZenych veci a neporusili vihové obmedzenie
kontajnera.

Vyuzitie nasiel tento problém napriklad pri simulovani investi¢nych rozhodnuti, vytvarani
kryptografického systému, alebo ¢lenenim a rozdelovanim surovin pre vyrobny proces.

Problém batohu méZme formulovat aj ako zapis tlohy celo¢iselného linedrneho programo-
vania a to nasledovne:

1L
ijxj
j=1

S obmedzenim:

n

Zvjijc

j1

x, efo1}j=12....,n

Vektor optiméalneho riesenia bude x~ =(x{ S Xy X ) a hodnota optimélneho rie$enia z" .
MnoZina X predstavuje mnoZinu optimalneho rie$enia, t. j. mnoZinu predmetov koresponduju-
cich s vektorom optiméalneho rie$enia.

Multidimenziondlny problém batohu

Existuje mnoho variantov problémov batohu, odliSujuicich sa navzdjom réznymi atribttmi.
Preto sa zamerajme na jeden konkrétny variant, a teda na 0/1 multidimenziondlny problém bato-
hu. NP-tazky 0/1 multidimenziondlny problém batohu je zov$eobecnenim jednoduchého 0/1
problému batohu. Sklad4 sa z vybratia podmnoZiny danych objektov (teda poloziek) takym spo-
sobom, aby sa dosiahla maximalizécia celkovej hodnoty zabalenych objektov, pri dodrZani ob-
medzeni batohu.

Formdlny zapis tohto typu problému je nasledovny.
n
Z CX;
j=1
so vSeobecnym zdpisom obmedzeni
2 a;x; <b,,Vi=1,2,...,m
j=1

x; efo1h1<j<n

Kde 1 je pocet objektov, m je poc¢et obmedzujtcich dimenzii batohu, ¢; predstavuje hodno-
tu objektu j uloZzeného v batohu, x; je bindrnou premennou indikujticou stav objektu (1 -
nachddza sa v batohu, 0 - nenachddza sa v batohu), b; predstavuje hranicu i-tej dimenzie batohu
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anapokon a; predstavuje vstupy z matice obmedzeni. Tdto matica obsahuje obmedzujticu hod-
notu pre kazdy objekt v jednotlivych dimenzidch?, Matica mé teda velkost NxM.

»  3.Vybrané nedeterministické riesenia problému batohu

Nedeterministicki met6du, inak nazvanu aj heuristika chape informatika ako veda ako pos-
tup ziskania rie$ni problému, ktoré vsak nie je presné a nemusi byt ndjdené v kratkom case. Sld-
Zi v8ak najcastejsie ako met6da rychlo poskytujtica dostatocné a dost presné rieSenie, ktoré vsak
nemozno obecne dokazat. NajCastejsie pouZitie heuristickych metéd nachddzame v pripadoch,
kde je pouzitie deterministickych algoritmov ¢asovo nepripustné.

Medzi vybrané heuristické metédy riesiace problém multidimenziondlneho batohu sme za-
radili:

— Algoritmus Ant colony optimization
— Genetické algoritmy

— Extended local branching

» 3.1 Algoritmus Ant colony optimization

Algoritmus mravcej koldnie bol in§pirovany pozorovanim skuto¢nych kolénii mravcov. Jed-
nym z hlavnych principov je nepriama komunikécia medzi jednotlivymi agentami kolénie na-
zvanymi umelé mravce. Tato komunikdcia je zaloZend na vytvdrani ciest pomocou chemickej
substancie nazvanej feromon, ktort vyuzivaji skuto¢né mravce taktieZ na komunikdciu. Algo-
ritmus mravcej kolénie vyuZziva umelé mravce, ktoré sa sprdvaju ako kooperativni agenti v mate-
matickom priestore, kde im je umoZnené prehfadédvanie a zlep$ovanie ciest - rieSenf za ti¢elom
ndjdenia optimalneho rie$enia.

Oproti skuto¢nym mravéim cestdim moZu tieto umelé obsahovat omnoho komplexnejs$ie in-
formdcie. Pri konstrukcii prvotného rieSenia pocitaji agenti (mravce) mnozinu pristupnych kro-
kov a zvolia podla pravidiel pravdepodobnosti najlepsi krok. Tieto pravidld pravdepodobnosti
st zaloZené na heuristickych informdciach a tdrovni feroménou na cestic¢ke. Cim vyssia trover
feromoénu a dostupnost heuristickych informdcii sa na urcitej ceste nachddza, tym je viac uzitoc-
né danu cestu zvolit a pokracovat pri prehladdvani. Vytvdranie rieSenia agentami je vedené ces-
tou feroménu a heuristickymi informdciami, ktoré st $pecifické podla rieseného problému. Al-
goritmus mravcéej kolénie moZe byt pouZity na I'ubovolny kombinatoricky optimaliza¢ny
problém definovanim komponentov rieSenia, ktoré agenti vyuZzivaji na iterativnu konstrukciu
kandidatskych rieseni a na ktoré mozu ulozit svoje feromény. Parcidlne rieSenia si zndzornova-
né ako stavy; kazdy agent sa prestiva zo stavu i do stavu j pri¢om prispieva k tvorbe zlepseného
parcidlneho riesenia.

V kazdom kroku kazdy agent k poc¢ita mnoZzinu pripustnych krokov a vykond pohyb jednym
z0 smerov zaloZeny na rozdeleni pravdeopodobnosti.

Pre agenta k pravdepodobnost pl'.; pohybu zo stavu i do stavu j zdleZi na kombindcii dvoch
hodnét: (Fidanova)

® Atraktivitu n; kroku vypocitanui heuristikou

e Uroviiou feroménu na ceste T,

1) Podla druhov dimenzii to m6Ze byt napriklad vdha, velkost, objem, cena atd.
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Pravdepodobnost pg (t) vyberu kroku j ako dalSieho stavu je dand rovnicou:

| |
pf(t):l 1,1, (5. (0)
] 2 ge povotenéy (Vi Mg (5, (1)) ak j e povolené, (t)J
0 ak je povolené, (t)

kde
T, je uroviou ferom6nu na hrane zodpovedajticej pohybu z bodu i do bodu j
n; (s B (t)) je heuristikou

t je mnozinou vsetkych stavov

povolené, (t)je mnoZina zostdvajucich pristupnych stavov

Plati teda, Ze ¢im vysSia hodnotat; anj, (S x (t)), tym je rentabilnejsie zahrnut stav j do par-

cidlneho rie$enia. Pri rieSeni multidimenziondlneho problému batohu sa vyuZiva variant opti-
malizdcie mravcej kolénie nazvany systém mravcej koldnie.

Cesty feromo6nov st aktualizované v dvoch krokoch. V prvom kroku kazdy z agentov apliku-
je nasledovné aktualiza¢né pravidlo:

T i‘((l—p)‘tij +pTO

kde p splita podmienku 0 < p <1a predstavuje parameter tipadku feromoénu, ¢iZe predstavuje vy-
parovanie sa feroménu, at, predstavuje pociatoént troveti feroménu. Vysledkom pravidla lo-
kdlnej aktualizdcie je zniZzovanie Grovne feroménu na hrandch, ktoré boli uz zvolené agentom,
takZe sa stdvaju menej atraktivne. Toto pravidlo predstavuje druh diverzifikdcie v prehladdvani
priestoru rieSeni.

Po ukonceni cesty vSetkymi agentmi je na hrandch tvoriacich najlepsie rieSenie zmenend
hodnota feroménu podla pravidla:

4O0AT

Tir(l—(x)rl]

kde
At predstavuje hodnotu funkcie uzito¢nosti doteraz najlepsieho rieSenia
a, ktora spliia podmienku 0 <o <1, je parameter tipadku feroménu

» 3.2 Genetické algoritmy

Genetické algoritmy st met6dy pouZivané na rieSenie mnohych, aj optimaliza¢nych problé-
mov. Ndzov a myslienka je tizko spdtd s Darwinovou tedriou evoltcie, kde sa pocas mnohych ge-
nerdcii prirodnéd populdcia vyvija podla principov prirodzeného vyberu a zdkona preZitia naj-
schopnejsieho. Tymto spdsobom je potom geneticky algoritmus schopny vygenerovat rie$enia
pre rozne problémy.

Genetické algoritmy uskuto¢nuji stochastické globédlne prehladdvanie priestoru rie$eni.
Prehladavanie sa uskutoc¢iiuje vymenou informdcii medzi chromozémami a zavddzanim no-
vych informdcii. Zdkladné genetické operatory st:

— rozmnozovanie
— mutdcia

— prekriZenie
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V tomto ¢ldnku vyuzijeme na ukdzku algoritmus navrhnuty Beasleym a Chunom, ktory hoci
nepatr{ medzi najaktudlnejsie, zachytdva také rieSenie daného problému, ktoré slizi ako pod-
klad pre mnohé sti¢asné vedecké prace. Algoritmus vyuziva geneticky operdtor, ktory funguje
podobne ako transformdcia v algoritme tabu-search. A to tak, Ze sa skladd z dvoch faz, ADD
a DROP. Ulohou DROP f4zy je modifikdcia nepripustného rieenia na pripustné, prostrednic-
tvom prechddzania uz uloZenych veci v kontajneri a porovndvanim ich pseudo-uZzito¢nosti. Vec
s najmensou pseudo uzito¢nostou je vylicend z rieSenia, ¢o tym paddom transformuje rieSenie na
pripustné. Nasleduje spustenie fdzy ADD, ktord md za tlohu zlepsit pripustné rieSenie dosiah-
nuté po vykonani DROP fdzy a to tym, Ze do kontajnera pridd vec s najvyssou pseudo uZito¢nos-

tou, ktora zaroven neporusi Ziadne z obmedzeni.

S e e =Y
[ B O N S =)

N = = = =
S O o N o

Z&kladnd myslienka tohoto genetického algoritmu md potom tvar?:
nastav t := 0;

inicializuj P(t):={S,,..., Sy }. S, € {0,1}";

ohodnot P(t):={f(S,),...,f(Sy)};

najdi S" e P(t)plati, ze f(S )=£(S),VS € P(t)

while < t,,,, do

vyber {Pl; PZ}::G(P(t)); // © predstavuje selekciu prostrednictvom bindrneho turnaja
prekriz C:=Q (Pl, PZ); // Q. prestavuje uniformny operator kriZenia

mutuj C«Q, (C); // Q,, predstavuje mutaény operator

urob C pripustnym, C<Q (C); // Q, predstavuje repair operator

. if= lubovolné S € P(t) then // C predstavuje duplikét ¢lena populacie
: zahod C a chod na 6;

: end if

: ohodnot f(C);

: ndjdi 8" € P(t)s.t. f(S”)<f(S),VS € P(t) anahrad S« C
:if f(c)>f(S™) then

:S «C

: end if

Ttet+1;

: end while

creturn S, f(S")

Legenda:

2)

t - ¢islo aktudlnej generacie
P - rodi¢(parent)

S - rieSenie(solution)

C - potomok(child)

f()- fitness funkcia (hodnotenie jednotlivych chromozénov

Chu, P., Beasley, J.: A genetic algorithm for the multidimensional knapsack problem. In: Journal of He-

uristics Volume 4 Number 1, DOI: 10.1023/A:1009642405419
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Tento geneticky algoritmus sme modifikovali tak, Ze sme namiesto opravného operétora
(ADD/DROP faza) implementovali penaliza¢nu funkciu, ktord zabezpeci zniZeny vyskyt nepri-
stupnych rieSeni poc¢as behu algoritmu. Naproti tomu sme vSak zabezpecili lokdlnu optimaliza-
ciu potomkov u ktorych je spdsobom pokus/omyl priddvany dodatoény objekt, pricom objekty
st zoradené podrla ich pseudo uzito¢nosti. Tym pddom maji potomkovia v rdmci moZnosti{ (nie-
ktoré objekty st fixne stanovené prekriZenim) maximalizovant téelovi funkciu.

Oproti konkuren¢nym algoritmom boli podstatne zmenené niektoré parametre. Algoritmus
pracuje s 100 000 generdciami, pricom velkost populécie je 10. Sancu mutacie potom radtame ako
1/pocet ukladanych objektov, Sancu zamieSania ako 20/pocet ukladanych objektov. Elitizmus
potom zabezpeci presun najlepsieho jedinca do novo vytvorenej populdcie.

» 3.3 Extended Local Branching

Extended Local Branching predstavuje prehladdvaci algoritmus, ktory pracuje nad algorit-
mom vetiev a rezov slliZiacich na rieSenie zmiesanych celo¢iselnych problémov. Algoritmus ve-
tiev a rezov je hybridnym pristupom medzi algoritmom vetiev a hranic a algoritmom reznych ro-
vin.

Popis principu samotného algoritmu je vyrazne nad rozsah prispevku, preto uvddzame len
odkaz na odbornd literatdru.”

A Zaver

V prispevku porovndvame dosiahnuté vysledky jednotlivych algoritmov. Algoritmy boli tes-
tované na sérii tiloh z kniZnice OR-Library, ktord je vol'ne dostupnd na internete.

Problém s ndzvom mknapcb9 obsahuje 29 tloh, ktoré boli dostupné pre konkurenény algo-
ritmus s ndzvom Extended Local Branching.

Tabulka ¢. 1 Vystupné hodnoty pre tilohu mknapcb9%

percento percento hodnota
instancia ELB  |g/1x200 x3000 | hodnoty opt. |g/1x1 x500| hodnoty opt. optimalneho

rieSenia rieSenia rieSenia
0 115850 115830 99,32343088 115599 99,12534996 116619,0082
1 114701 114720 99,436483 114320 99,08977281 115370,1303
2 116661 116650 99,40988841 116001 98,85 68064 117342,4514
3 115152 115152 99,3148518 114850 99,05438663 115946,4047
4 116385 116385 99,406994 116100 99,16356922 117079,2872
5 115600 115580 99,31468579 115250 99,03112595 116377,5519
6 113982 113982 99,38298609 113682 99,12141062 114689,6511
7 114190 114220 99,45333907 114150 99,39238886 114847,8282
8 115419 115425 99,58792376 115200 99,39379526 115902,6071
9 116988 116988 99,42145134 116750 99,21918867 117668,7711
10 217995 217985 99,71797031 217320 99,41376382 218601,5212

3) https://www.ads.tuwien.ac.at/publications/bib/pdf/lichtenberger_05.pdf

4) Zdroj tabulky: Vlastnd tabul'ka zachytavajtica dosiahnuté vysledky
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instancia ELB ALY hoI:ier:Z(:;fl t)(;)t. 8/1x1 ho?rigf; t(:)pt. opltli(r)r(lielillcrjlt:ho
x3000 rieSenia X500 rieSenia rieSenia
11 214626 214626 99,79136975 214300 99,63979452 215074,7109
12 215844 215844 99,74257733 215500 99,58361323 216401,0654
13 217827 217827 99,76025553 217650 99,6791932 218350,4832
14 215559 215559 99,75218718 215525 99,73645332 216094,5099
15 215722 215722 99,72016729 215643 99,68364856 216327,3547
16| 215780 215790 99,72903525 214982 99,35561174 216376,3035
17 216419 216419 99,72578324 216320 99,68016408 217014,0890
18 217290 217290 99,74789577 217122 99,67077465 217839,1818
19 214633 214633 99,72796234 214320 99,58252873 215218,4753
20 301643 301643 99,86897125 301550 99,8381805 302038,7576
21 299987 299987 99,8442376 299970 99,83857952 300454,9959
22 304994 304990 99,83266583 304900 99,80320605 305501,2079
23 301955 301962 99,83660002 301857 99,80188425 302456,2134
24 304413 304413 99,83983311 304298 99,802116 304901,3510
25 296959 296900 99,82870846 296844 99,8098792 297409,4372
26 303270 303250 99,83017145 302980 99,74128721 303765,8812
27 306937 306937 99,84865121 306850 99,82034953 307402,2496
28 303111 303111 99,8369848 303025 99,80865 861 303605,9238
29 300499 300499 99,82671297 300299 99,76027234 301020,6297

ELE - Extended Local Eranching

g/1- geneticky algoritmus s lokdlnym vylepSovanim (x200 x3000 - 200 krat spustény algoritmus
po 3000 generaciach)

Optimdlné riesenie ziskané Ip relaxaciou

Tabul'ka obsahuje vysledné hodnoty troch algoritmov. Ako prvy je prezentovany algoritmus
s ndzvom Extended Local Branching®. Po niom nasleduje nd$ geneticky algoritmus, pricom zis-
kané hodnoty boli dosiahnuté tak, Ze algoritmus bol pusteny 200x, pocet generéacii bol kvoli vy-
sokému exeku¢nému ¢asu obmedzeny na 3000 a najlepsia dosiahnutd hodnota bola zapisana.
Velkost populécie bola 15. Tento algoritmus mal relativne vysoky exeku¢ny ¢as, avsak dosaho-
val takmer vzdy nad 99,7% najlepsie ndjdeného riesenia.

2 24X

Pre praktické ticely boli potom zmenené parametre ndsho algoritmu tak, Ze bol pusteny iba
raz a pocet generdcii bol obmedzeny len na 500. Po spusteni sme vSak dosiahli pozoruhodné vy-
sledky, vSetky vysledky boli nad 99% najlepsie ndjdeného rieSenia, pricom exeku¢ny ¢as bol ne-
porovnatelne krat$i® oproti pokusom s parametrami x3000 x200. V porovnani s algoritmom

5) ELB - extended local branching

6) Exekuc¢ny cas pri pokuse s 3000 generdciami a 200 opakovaniami bol 114812,8 sekund (1913,547 mi-
nut alebo aj 31,892 hodin) pricom exeku¢ny ¢as pri pokuse s 500 generdciami bol 56,828 sektnd.
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Extended Local Branching sme dosahovali porovnatelné vysledky. V 7 pripadoch mal Extended
Local Branching lepsiu hodnotu ti¢elovej funkcie, v 5 pripadoch né$ geneticky algoritmus a v 17
pripadoch bola hodnota tc¢elovej funkcie zhodnd. Ziskané vysledky prezentujeme aj vo forme
grafu:

Obrdzok ¢. 2 Vysledok porovndvania Genetického algoritmu s lokdlnym vylepSovanim
a algoritmu Extended Local Branching na tilohdch mknapcb9?

Extended Local
Branching
24%

Rovnaky
vysledok
algoritmov
59%

Geneticky
algoritmuss
lokdlnym
vylepsovanim
17%

Hoci né$ algoritmus nebol jasnym favoritom, treba brat do ivahy aj exeku¢ny ¢as. V pripade
genetickych algoritmov byvajt prave tieto ¢asy ich hlavnou prednostou. Hoci sa ¢as 40 mintt
moZe zdat vysoky, musime pripomentit, Ze algoritmus generuje pripustné a relativne kvalitné
rieSenia uz po par desiatkach sekiind. V druhom pripade sme mali vysledky dosahujtce viac ako
99% najlepsie ndjdeného riesenia do jednej mintty.

Ndsledne sme porovnali nd$ algoritmus s algoritmami Tabu Search a Ant Colony Optimiza-
tion. KedZe ziskané vysledky boli z roku 2008 prispdsobili sme tomu aj nd$ algoritmus tak, Ze al-
goritmus bol pusteny 1x a maximdlny pocet generdcii bol obmedzeny na 1000. Exeku¢ny ¢as bol
v priemere 113,64 sekundy. K dispozicii sme mali vysledky pre jednotlivé sady tloh z kniZnice
ORLIB s oznac¢enim mknapcb1 aZ mknapcb9, avsak z kazdej instancie len prvych 9 prikladov.
Naroc¢nostou sa vsak 1{§ili priklady len minimadlne a instancia mknapcb9 obsahovala porovnatel-
nych 29 prikladov liSiacich sa len hodnotou tesnosti. O dosiahnutych vysledkoch; teda hodnoty
ucelovej funkcie informuje tabulka, ktord sa nachddza v prilohe 1.

Analyza vysledkov preukdzala, Ze v 47 % pripadov dosiahol nas geneticky algoritmus s lok4l-
nym vylepsovanim leps$iu hodnotu tcelovej funkcie ako dva konkuren¢né algoritmy.

Obrdzok ¢. 3 Vysledok porovndvania Genetického algoritmu s lokdlnym vylepSovanim
a algoritmov Tabu Search a Ant Colony Optimization na tilohdch
mknapcb1 - mknapcb9®

Ant Colony

Optimization
21%

Geneticky
algoritmuss
lokélnym
vylepsovanim
47%

Tabu Search
32%

7) Zdroj obrdzku: Vlastny obrdzok analyzy vysledkov experimentov
8) Zdroj obrazku: Vlastny obrdzok predstavujtci vysledky experimentov
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[N

Vsetky vysledky boli ziskané s rovnakym nastavenim parametrov genetického algoritmu, ¢o
znamend, Ze pri dokladnejs$ej analyze mad algoritmus urcite priestor na zlepsenie sa. Hladanie
idedlnych parametrov pre kazdy jeden priklad by vSak bolo ¢asovo ndro¢né, pretoZe by bolo tre-
ba uskutocnit velky pocet pokusov, aby sa potvrdila $tatistickd vyznamnost daného parametra.
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mknapcbl
inStancia g/1 x1 x1000| TS algoritmus | ACO algoritmus
1 24329 24342 24713,07143
2 24149 24343,23571 24930,21429
3 23494 23630,85714 24253,38571
4 23370 23300 23320
5 43190 43171,71429 43595,1
6 430025 42955,35714 43013,57143
7 60390 60220,23571 60394,37143
8 61199 60909,14236 61131,64236
9 61460 60749 61458,62357
mknapcb2
inStancia g/l x1 x1000| TS algoritmus | ACO algoritmus
1l 59956,22357 60306 59954,72857
2 60510,64236 60503,57143 60509,14236
3 60947,7 60361,57143 60946,2
4 109497,2357 103927,1429 109495,7357
5 109310,7714 109503 109309,2714
6 103036,3236 103773,7143 103035,3236
7 103036,3236 150050 108035,3286
8 150136,9357 149377,1429 150135,4357
9 152311,4429 150065,7143 152809,9429
mknapcb3
inStancia g/1x1x1000| TS algoritmus | ACO algoritmus
1 119355,0275 120302,4236 119351,6
2 120305,3561 120257,1429 120302,4286
3 123369,2275 121270,1429 123365,3
4 219901,9132 220321,4286 219898,4857
5 221250,5413 219941,4236 221247,1143
6 219263,3413 217633,5714 219265,4143
7 299264,4413 301121,4236 299261,0143
8 305076,4561 302077,1429 305 073,0286
9 302273,4347 300917,1429 302275,0571
mknapcb4
instancia g/1x1x1000| TS algoritmus | ACO algoritmus
1 22657 23167,57143 23547
2 21353 22815,14286 22801,28571
3 22511 23044,42357 23286,28571
4 22614 22610 22615
5 44660 43739 44646,74236
6 63350 42392,57143 43360,37143
7 57020 59142,35714 57041,47143
8 59330 60016,57143 59348,95714
9 59640 59919 59631,3
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mknapcb5
in$tancia g/l x1 x1000 | TS algoritmus | ACO algoritmus
1l 59651,05999 53645,35714 59646,51429
2 59200,40284 59149,71429 59195,35714
3 58777,75999 53323 58773,21429
4 110396,06 108617 110391,5143
5 109721,56 103694 109717,0143
6 108996,5336 108391,1429 108992,0429
7 151371,4023 151370 151366,8571
8 151279,7023 150907,1429 151275,1571
9 150239,3171 151252,3571 150235,2714
mknapcb6
instancia | g/I x1 x1000 TS algoritmus | ACO algoritmus
1 117519,2357 117299,2357 116877,6286
2 113253,1429 113033,1429 118511,0357
3 113217,1429 117997,1429 119227,5857
4 214902,3571 214632,3571 216944,7571
5 217201,4236 216931,4236 217019,9429
6 216237,1429 216017,1429 217250,5571
7 301133,5714 300963,5714 301955,6143
8 301354,2357 301134,2357 299335,4143
9 300635,7143 300465,7143 300618,2286
mknapcb?
instancia g/l x1 x1000 | TS algoritmus | ACO algoritmus
1 22440,21046 22290,23571 22429,68571
2 22463,33139 22333,23571 22457,35714
3 22433,43904 22115,42357 22422,91429
4 40766,66761 41295,14236 40756,14236
5 41396,23904 42075,23571 41385,71429
6 40313,55332 42093,23571 40303,02357
7 57659,33904 58663,14236 57649,31429
8 59155,01046 59634,35714 59144,43571
9 56115,31046 59380,85714 56104,78571
mknapcb8
in$tancia g/l x1 x1000 | TS algoritmus | ACO algoritmus
1 57326,24141 57142,71429 57311,98571
2 57997,32713 57307,57143 57933,07143
3 57326,24141 57002,42857 57311,98571
4 107506,3414 106335,3571 107492,0357
5 106453,3123 107175,5714 106439,0571
6 107043,5271 106737,4236 107029,2714
7 147313,6557 148472,8571 147304,4
8 149434,3557 150711,4236 149420,1
9 143433,3414 150354,2857 148474,0857
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mknapcb9
inStancia g/l x1 x1000| TS algoritmus | ACO algoritmus
il 115599 114250 114300
2 114320 114439 115375
3 116001 115125 115152
4 114850 115820 116250
5 116100 115500 115540
6 115250 113750 113980
% 113682 114230 114225
8 114150 115350 115250
9 116750 116720 116850
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Problems in Theory and Implementation

A. Proletarsky, K. Neusipin

Abstract:

Problems of synthesis of modern control systems - intelligence systems were researched. The
original concept of the synthesis of intelligence systems by the dynamic objects is presented
which is based on the functional systems theory by Anokhin P.K.

Method of the synthesis of control systems using the intelligence components was developed.
The various practical applications of the intelligence systems theory to the intelligence aircraft
control systems were researched.

» Introduction

The control systems development of the long-term dynamic objects for the aircrafts requires
studying the new technologies of their construction, new concepts creating, modernization of
the existing software, developing the new hardware components, implementation of the new
information technologies.

Modern compound control systems of the dynamic objects were researched including
consulting advising systems, dynamic expert systems and variously intelligence control
systems. At present time the most attention is given to the researching of the intelligence control
systems (IS) based on the functional systems theory of the Anokhin P.K. Practical applications of
the intelligence systems have a great range [2,4,5,6,7].

Based on the detail examination of the ICS principle and the modern abilities of various
realizations of dynamic objects control systems is developed a conceptual approach of the
synthesis of the modern control systems. Based on the concept of the intelligence systems was
developed the approach of the intellectual controls systems which used as an intelligence
component such a functional system as an action acceptor. In the action acceptor of the ICS is
used the self-organization algorithm for modeling the prognoses. The realization of the synthesis
approach of the ICS is shown by example developing of the long-termed aircraft control systems.

In the article are presented the control systems structures which have a great practical
implementation and can be used for the synthesis of various control systems, control complexes
of different dynamic objects.

» 1. Analysis of the research and development state
in the modern aircraft control systems

In the 80-s the interest in the artificial intelligence (AI) development has rapidly increased.
Methods of Al are begun to use in theory and practice to control different dynamic objects. And
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at the first line, to control variously aircrafts. Separate blocks, algorithms and systems which are
included in the ICS often called as intelligent components of the control systems. At the present
time, the most popular are following components: neural networks, evolutionary algorithms,
systems based on knowledge.

Evolutionary algorithms and neural networks possess a high parallelization and
consequently have a higher speed which is really important in control systems acting in the real
time. These algorithms are widely used as separate parts of the algorithmic software and for
creation of the long-termed multi-tired and multicriterion control system with AI an ICS
elements.

At the present state of the Al development exists an opinion that the more corresponding
components of control systems for high intelligence functions are intellectual components based
on knowledge. These components are put into the basic prototype of the modern Al systems.
The information processing is made with the help of logical tools. That helps to receive some
preferences in the acceptable solutions set in order to find the most successful control. As the
main mechanism of intellectualization in such systems is used the reasoning mechanism.

The most interesting are systems based on knowledge which use object-logic languages,
frame-based logics and logic programming. These systems have a great popularity nowadays.

But the most popular practical application have now dynamic expert systems (DES) that
could be reasonably called as prototypes of modern intelligence control [2].

Interpenetration of the control theory and AI methods turns to the appearance of the new
direction which is called intelligence control. Intelligence control includes such parts as neural
control, control based on knowledge, particularly control based on rules and logical models.

The most common determination of the intelligence control is: intellectual control system
should have the possibility to perceive information about processes, disturbances and working
conditions, make conclusions and learn. There are different types of architecture of the
intelligence systems exist. We consider several types of intelligence control systems structure
which are used in technical systems to control dynamic objects.

In the real time the most widespread intelligence systems are those which are based on fuzzy
logic and other rules. Usually such systems are used to control various technological processes.

The main tasks while creating intelligence control system with fuzzy logic are: comparison
of the object states descriptions with the truth product rules and determination of the strategy or
algorithm of using these rules.

Intelligent control based on the method of the logical output is rarely used for the synthesis
of the dynamic objects control systems. Methods of logical output are used for the theory proofs
automation, for building consequences, generating hypothesis and etc.

The global problem of the development of the ICS in the present stage is the problem of
increasing the level of the intellect in control systems.

With the increasing complexity of the systems which is estimated by the information size we
should try to use, create and develop the most intelligence systems and control components. In
[2] 4 classes of systems are selected sorted by the increasing intelligence:

1) systems of the identification control;

2) systems of the adoptable control (systems with self regulation);
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3) systems of the intelligence control without goal settings;

4) systems of the intelligence control with goal settings.

The appearance of the goal setting function considerably distinguish intelligence control
systems from intelligence systems without goal setting.

» 2. Intelligence Aircraft Systems
Modern aircrafts in the present time use consultative IS.

On-board operational advising expert systems (OOAES) are referred to consultative systems
which operate in the real on-board environment and focus on real possible changes of the
external conditions in order to increase the efficiency of the battle aircraft. OOAES in the upper
and middle levels should tend to creation in the on-board algorithms operational procedures of
the logical output and hypothesis generating. That correspond human’s view about the
reasoning correctness and the possibility of their realization in the current on-board information
environment.

In the synthesis conception of the IS the modern compound control system is developed as
a functional system with an adaptive effect. The distinctive mark of any outcome that contributes
to the goal achievement is that he is based on the self regulation method and possesses the same
node mechanisms. Namely, afferent goal synthesis, decision making for acting, efferent action
program, action acceptor, reverse afferentation of result parameters and the comparison of
obtained parameters with those which are predicted by action acceptor.

The universal architecture and perfected by evolution mechanisms of functional systems are
the main advantages of the Anochin’s theory of the functional systems for the IS.

The control law in the IS is represented not as fixed transformation of the incoming dates to
the outcoming but as a some subsystem which makes decisions based on the incoming
parameters and control signals based on saved in this subsystem knowledge.

Functional diagram of the intelligence system

Intelligent systems are corresponded as complex functional systems consisting of the set of
the more simple systems.

IS structure is presented on the fig.1.

The formation of the system goals is implemented in the synthesis block and is based on the
memory, motivation and information about the environment and the object state. Than the goal
enters dynamic expert systems (DES) and decision making system. The control law is made
basing on this information.

The control results impact the object and then enter the action acceptor. The information
about the correspondence of the action result and prognoses comes to dynamic expert systems
and the goal synthesis block.
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Fig. 1. Structure of the intelligence system
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In case of the results disparity new control action or new goal is chosen. If the action results
are conformed to prognoses, that means that the goal is chosen right and control realized
effectively.

The functioning reason of the IS is usually based on the permanent increasing of database
and motivation mechanism. In practical application simple functional diagram is implemented
as an ensemble of selection criterion and goal selection rules.

Usually the motion trajectory of the aircraft is realized by suggested functional structure of
the IS adjusting the maximized self-preservation.

Thus the functional diagram is used for synthesis of the IS of the aircraft.

» 3. The ways of the development of the intelligence systems.
Synthesis of the modern intelligence systems is realized in different conceptions [2, 3, 4, 5, 6].

In the intelligence systems that possess compound multi-leveled architecture appear more
and more possibilities for realizing the synergism effect. That increase the efficiency by using
correlation and mutual intensification of the various kinds of activity, else responding effect in
the control loop.

The next step in modernization and development process of the connections between
functional systems is appearing and improvement of the mutualism. Symbiosis of subsystems
should be mutual beneficial. Optimization of such functional systems interactions is a complex
task.
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Usually the following tasks are solved by the multicriterion optimization. The state
parameters of the whole IS and of each subsystem and also the parameters that characterize the
efficiency of the connections between these systems are optimized. The maximization of the
positive interaction between all the subsystems of IS provides the establishment of mutual state.

It is desirable to consider the progress irregularity of the separate functional subsystems
while the process of modernization of the intelligence systems is started. The evolution of
intelligence systems is going in accordance to the principle of the minimum secutity of the
function. Any functioning results of the intelligence system is achieved by the minimum of the
funds, the minimum quantity of the subsystems is used whose complexity is corresponding the
solving task. The increasing complexity of intelligence subsystems or the unification of their
major part is occurred only for the reasons of the solving task.

The phenomenum of the minimum security of the function could be watched on an example
of any motion act of the higher vertebrates.

The increasing complexity of the architecture and separate intelligence systems should
correspond the real situation: the external functional conditions and tasks that must be solved in
the course of the operation.

The development of intelligence systems is accompanied by the increasing amount of
knowledge. The rising complexity of intelligence systems is proportional to the knowledge
extension and this could mismatch the real tasks which system solved while the operation
process.

For example, the knowledge amount is being increased at the expense of new incoming
measurements while the real task remains invariable. In that case there is no need to complicate
the subsystems, we can confine ourselves to existing level of the intelligence systems
development: using the united subsystems and connections between them.

The choice of the universal starting device that determines the moment when the complexity
of the intelligence system starts to increase is still the urgent problem.

Afferent synthesis is also realized by the principle of minimum security of the function.
Formation of the functional systems that make up the loop of the inverse afferentation in the
concerned intelligence systems occurs in the narrow afferentation conditions.

Functional system which is formed in the narrow afferentation conditions could not ensure
the delicate suitability of the system to external conditions. That is why the afferent synthesis
process problem of the IS is being paramount at the present stage.

Nowadays in the most of the practical applications of control systems the functioning reason
is given a priori. Such systems are called Intelligence Control Systems (ICS) or the systems with
the intellectual components. Considerable advantage of such systems is the ability of
implementation on the serial computing aids base.

While the aircraft development as a basic control loop could be used the double-circuit
scheme of the ICS with control loops of the reference motion of the center of gravity and relative
to the reference trajectory.

The structure of functional groups for the basic algorithm of the considering intelligence
control system is shown on the figure 2.
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Fig.2. The structure of the intelligence control system with double-circuit control algorithm
of the aircraft.

[Tm s s s s e e e e m e m - ——---—---—— AT o T - - --—-—————----— bl
1 - i Control loop of the !
Exrternal ' Learning system |  Control loop of the cs ! lati pt Ny '
influence : > support motion | relative support motion i
‘ ' '
Tt - ! :
| | !
! External influence [« Goal in the i .
» 1
X models ”| normal situation i !

1
! ! i
i ! |

|
' Base ! i
i I '
! |
| I 1
! |
[ | I
1 1
Y [ y y | v !
| Aircraft ! Prognosis > Action decision L | Support — Contingencies '
> programm |-> i

1

) A Yy A |
: ! C *l l Com a+re block :
1
_______________ ! — ontro — p :
__ Goal synthesis in lelaboration |
Navigation » the emergency | l '
> R i | |
> 5|tua;c|on f Correction '
. 1
AR 2R - ‘
A . : :
Identification | Motivation block ' Realization ! !
| ' |
1 ' '
____________________________________________________ H I bbbt

During the normal flight of the aircraft the functioning goal of the dynamic object is not
being corrected in the network of the presented ICS. At the same time during the emergency
situation could appear a need in changing the functioning goal which could require devices in
the ICS that perform the functions of the motivation and goal synthesis blocks.

Methodology of the synthesis of the ICS for the advanced aircrafts provides for the mutual
coordination of the decisions of the separate methodology problems and technical and
economical valuation of the alternative variants of the ICS with further increasing of the
performance characteristics.

Control results and copies of commands are used for prognostication of the action results.
Prognosis can be performed with the help of models which are appropriate to receive by the
variety of methods, for example: with the help of neural networks, self-organization, etc. The ICS
for the aircraft based on the presented scheme allows choosing in forehead the right scenario and
confirming its correctness. In case of the false choice of control complex for the aircraft as soon
as the first declination from the scheduled scenario appears the information about it from the
comparison block is received by the block of the action decisions ant then the elaboration of the
new command complex is made.

For the development of the more lasting functioning scenarios of the aircraft is necessary to
consider the inconstancy of the environment which could add essential changes during the huge
time domains to the evolution of the aircrafts.

The models of the environment changes could be made empiric [7] or based on the known
physical principles that influence the environment’s state.

After the environment models of the aircraft functioning are made appears a possibility to
develop control scenarios for longer periods of time. Functional scheme of the aircraft ICS with
an account if variable models of environment changing is shown on the fig. 3.
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Fig. 3. Functional scheme of the ICS with the accordance of the environment models.
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In the shown on the fig.3 ICS the prognostication of the aircraft state into the prognosis block
is made corrected for the various environment models. Some alternative prognoses are being
compared with the real aircraft state and estimated according to the chosen criterion. The reason
is to expose the most optimal state and consequently the best control strategy.

Using such ICS structures we should take into the account some peculiarities. For example,
you should always have a satisfactory model. The model should be being rebuilt or you have to
correct the existing model in case of the changing of the environment.

Thereby the ICS are examined which are now one of the most promising type of the aircraft
control systems realized in the modern airborne computers.
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Zvysovanie iirovne vzdeldvania
na vysokych skoldch vyuZivanim e-learningu

Katarina Teplickd
Abstract

Multidimenzional approach to education at the university is based to use some new trends
and methods in education process. Today students of university dispose a good facility in
computing techniques and rises interest of different education forms for example distance
education, e- learning education, on line education. The basic request of students is to offer
the material in electronic form for individual subjects. Utilizing of modern didactic methods is
inherently part of all pedagogical process because it allows increase a level of education, to
improve quality of education process, to support creating in education, to speed up process of
education and learning process. This article describes possibilities of presentation
educational documents and commaunication with students in some subject and possibilities
of education by new didactic methods that bring a lot of advantages for students, for teachers,
for potential customers in area of education. Very important part of e -learning education is
feed back - student - teacher, what direct to the better control process of education.

Key words:
educational process, e - learning portal, didactic conceptions

KUliicové slovd:
vzdeldvact proces, e - learning portdl, didaktické koncepcie

» Uvod

Kvalita vzdeldvacieho procesu na vysokych $koldch sa musi neustéle zlepsovat a preto s
zmeny vo vzdeldvani nevyhnutné najmd z ddévodu vyuZzivania réznych modernych koncepcii
vzdeldvania, ktoré st vhodné pre vysokoskolskt vyucbu. Vyuzivanie modernych koncepcii vo
vyu€ovacom procese, vyuzivanie roznych didaktickych prostriedkov, didaktickej techniky,
ucebnych pomdcok je neodmyslitelnou sticastou kazdého pedagogického procesu a kombiné-
cia viacerych podpornych prostriedkov zvysuje efektivnost vzdeldvacieho procesu. (Huba, Or-
bédnovd, 2001). Vzhladom k tomu, Ze $tudenti vysokych $§kol dnes disponuji dobrymi zru¢nos-
tami v oblasti vypoctovej techniky rastie aj zaujem o iné formy vzdeldvania ako napr. diStan¢né
vzdeldvanie, e-learning vzdeldvanie a pod. Potreba poskytovat $tudentom materidly k vyucbe
jednotlivych predmetov v elektronickej forme je dnes ich zdkladnou poZziadavkou. Studenti o¢a-
kavaju od pedagégov moznosti vyuZzivat rozne pristupy vo vyucbe najmd formu elektronickych
materidlov a elektronickej komunikécie vo vztahu k plneniu poZiadaviek na predmet. Integracia
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e-learningu vo vzdeldvacom procese umoZziuje zarovei zvySovanie efektivity ucenia sa studen-
tov. (Vyboch, 2002) Mo6Zeme povedat, Ze existuje velkad skupina pedagégov, ktori vo vyucova-
com procese na vysokych skoldch nevyuzivaji Ziadne nové didaktické koncepcie alebo iné for-
my vzdeldvania, ale naopak uprednostiiuji klasicky sposob vyucby prostrednictvom
organiza¢nych foriem ako st predndska, cvic¢enie a pod. Kazdé didaktické metddy a didaktické
prostriedky majua svoje vyhody a nevyhody, avSak pedagogicky proces sa mus{ prisposobit aj
podmienkam trhu t. j. poZiadavkdm nasich zdkaznikov, ktorymi st Studenti. (Teplickd, 2009).
Dalsim dovodom pre¢o zmenit spdsob vyucby je informatizdcia a moZnosti vyuZivania
informacéno-komunikaénych technoldgii vo vyucovacom procese. (Zeletidkovda, Banoci, 2002)
Vysoké skoly sa dnes zapdjaju do roznych projektov, aby mohli svoje laboratéria, uc¢ebne zabez-
pecit pocitac¢ovym vybavenim. Na vysokych $§koldch vznikajt internetové kaviarne, univerzitné
kniZnice ponukajd mozZnosti vyuzivat pocitacovu techniku a pripojenie na internet v rdmci $tu-
dia, vznikaji nové laboratéria s réznymi informa¢nymi technoldgiami, vyuZzivaja a aplikuji sa
na vyucbe rézne softvérové aplika¢né programy, ktoré podporuju vyucovaci proces a pod. Tieto
moznosti umoznuju studentom vyuZivat vSetky dostupné informdcie k danému predmetu, st
néstrojom pre podporu vyuéovacieho procesu, ulahc¢uju pracu pedagégom ale aj Studentom,
Studenti ziskavaju nové zru¢nosti a nadobtidaji schopnosti pouzivat ro6zne informac¢né techno-
logie. (Teplickd, 2009) Okrem iného st tieto didaktické koncepcie a prostriedky aj vhodnym né-
strojom motivacie $tudentov, pretoZe $tudenti nadobtdaji prehlad v oblasti pouZivania roz-
nych aplikdcii, ktoré im ulahc¢ujui précu pri tvorbe zadani, projektov a pod.

» 1. Projekt zavddzania e-learningu v pedagogickom
procese

Jednou z novych foriem vzdeldvania je aj e-learning vzdeldvanie, ktoré umoziuje Studen-
tom efektivne pracovat a komunikovat s u¢itefom, sledovat informdcie tykajtice sa daného pred-
metu vzdeldvania, Student dostdva ucelené informdcie o predmete, ziskava spatnu vazbu od uci-
tela a pod. Tento typ vzdeldvania sa uprednostiiuje najma vo formach externého, distanc¢ného
vzdeldvania, kde Student pracuje na zdklade pokynov pedagdga samostatne. Pri klasickej forme
vzdeldvania t. j. denna forma $ttidia sa vac¢sinou pouzivaju klasické didaktické met6dy (prednas-
ky, cvi¢enia), ktoré st kombinované s e-learning vzdeldvanim.

Ciel projektu: VyuZivanie e-learning portdlu TU v KoSiciach v procese vzdeldvania,
zhodnotenie vyhod a nevyhod pre tiito organizacniu formu vzdeldvania.

E-learning portdl Technickej univerzity v Kosiciach je jeden z moznych ndstrojov ako efek-
tivne viest a riadit vyucovaci proces. Tento portdl je dostupny studentom aj pedagégom a velmi
efektivne moZe podporit vyucovaci proces a komunikaciu so studentmi. Je to néstroj, ktory vyu-
Ziva Platformu u Lern, ktord predstavuje vyukové prostredie na internete, ktoré umoznuje rych-
lu, komfortnt tvorbu vyukovych materidlov, ako aj ich vyuZivanie pri vyucbe v PC ucebni resp.
cez internet. Vyhodou tejto formy vzdeldvania je predovsetkym rychly pristup k studijnej litera-
tdre, moznost $tudovat v ¢ase, ktory vdm vyhovuje, v priestore, ktory vdm vyhovuje, nie je tu ob-
medzenie v pouZzivani odbornej literattiry ako vo vedeckych kniZniciach apod. Nevyhodou je pr-
votné financovanie a vytvorenie e- portdlu. V praxi sa na tieto ticely vyuzivajui roézne aplikdcie
napr. MOODLE, ICZ - e learning, Elektronické vzdeldvanie, SAP e - learning a pod. Trh pontika
rozne aplikdcie tychto produktov, ktoré st prisposobené poziadavkdm uzivatelov. Rozmach
v tejto oblasti je nezadrzatelny a vyvoj informa¢no- komunika¢nych technoldgii podporuje tento
spbdsob vzdeldvania a komunikécie.

» 2. Architektira e-learning portdlu TUKE

Elearning portdl TUKE funguje na principe prenosu ddt medzi Studentom, instruktorom, ad-
ministrdtorom podla architekttry obr.1. Na e-learning portdli rozliSujeme tri stupne e-learning
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podpory jednotlivych predmetov a to: zdkladnd, stredni a plnt podporu predmetu, véom spoci-
va jeho vyhoda pre $tudentov aj pedagégov.

Pri e-learning podpore predmetu na zdkladnej trovni pedagég umiestiiuje na e-Learning
Portdli vietky svoje elektronické $tudijné materidly pre $tudentov a uverejiiuje oznamy. Studenti
daného predmetu disponujt jednym univerzalnym loginom a heslom, ktoré pedagég zverejni
pre vsetkych studentov na zaciatku semestra.

Strednd troven e-learning podpory predmetu rozsiruje zdkladnd troven v tom zmysle, Ze
kazdy Student disponuje svojim vlastnym loginom a heslom, ¢o umoziiuje pedagégovi a Stu-
dentom vzdjomne sa elektronicky kontaktovat, elektronicky odovzdavat zadania a tlohy, hod-
notit pracu $tudentov, diskutovat na zvolené témy, atd’.

Plnad droven e-learning podpory predmetu zahriiuje predchddzajice dve trovne, navyse sa
predpokladd, Ze pedagdg disponuje multimedidlnymi $tudijnymi materidlmi a vyuZziva na hod-
notenie Studentov elektronické testy.

Obr. 1: Architektiira platformy U Lern. (Kos¢, P.)

/ e \

Dodanie ¥yhodnotenie

materiadlov

e

Multlmedlainy LT e Zaznamy
sklad < Instruktor . Studentov

Na zdklade pridelenia pristupu do portdlu prostrednictvom administrdtora mozZe pedagég
vytvarat predmet, informdcie k predmetu, zoznam $tudentov, multimedidlne materidly, ozna-
my, testy, Studijné materidly, uskutocnovat diskusie a pod. Tieto informaécie st dolezité z hladi-
ska vyucby daného predmetu, ktory pedagég vyucuje. Na portély uvddza zdkladné informdcie
o predmete, ktoré st v katalégu Studijnych programov obr.2. Na zdklade tychto informécii sa vie
Student orientovat v predmetoch, ktoré s v jeho Studijnom programe. V portély pri prihldseni je
vzdy uvedené meno $tudenta alebo pedagdga, ktory je prihldseny v l'avej asti obrazovky. Okrem
z&kladnych informdcif sa na obrazovke v favej Casti zobrazujui aj moznosti pre Studentov, ktoré
moZu v rdmci predmetu vyuzivat. Pristup k tymto moznostiam im ddva pedagég na zaciatku se-
mestra, prostrednictvom pristupového klca.

» 3. Moznosti vyuzivania portdlu a pristupy k informacidm

Dal$ou moznostou v ponuke pre $tudentov stt Oznamy. T4to polozka je velmi délezitd pre
pedagéga v pripade, Ze potrebuje sirne studentom ozndmit nejakd skuto¢nost a nemd moznost
sa s nimi stretntt osobne, alebo na vyucbe. Polozka Oznamy je pre Studentov zdrojom informa-
cif, kedy sa ¢o bude konat, kedy maji odovzdat zadania, kedy sa konaja zapoctové pisomky,
kedy budu mat konzultdcie k predmetu alebo iné dolezité informdcie. Je to velmi efektivna
arychla forma odovzdania informdcie studentovi pedagégom.
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Multimedidlne lekcie je polozka, ktord sliZi na pripravu multimedidlnych ucebnic pre Stu-
dentov. Tvorba elektronickych dokumentov je ndro¢nd a preto je potrebné v praxi vyuzivat roz-
ne nastroje, ktoré ufah¢uju pracu pri priprave u¢ebnych materidlov. Dobré u¢ebnica neobsahuje
len stbor informdcii, ale mala by byt podkladom pre vytvorenie scénara budticeho vyucovacie-
ho procesu. (Bajtos, 2008, str.37)

Obr. 2: Informdcie o predmete.

TU KOSICE HOME Sie kurzy a projekty » Fakulta BERG » Ustav podnikania a manaZmentu » ManaZérske G&tovnictvo Help Editovat’

> TU KOSICE HOME ManaZérske Gétovnictvo

> Manazérske uctovnictvo Informacie o predmete
> Vyhladaj predmet
> OZNAMY
> MULTIMED. LEKCIE N3zov predmetu: Manazérske Uétovnictvo
> TESTY ) Stupen §tudia:  InZinierske Stddium
: ETSS:HE AU §tudljn\i odbor: Ziskavanie a spracovanie zemskych zdrojov
> DISKUSIE Studijny program: ManaZérstvo zemskych zdrojov
> KONTAKTY
> HLADAJ NA WEBE Obdobie stadia: 1.rocnik, zimny semester
Forma Stadia: Predndsky, cvitenia, prezentdcie
Rozsah studia: 2/2
Hodnotenie: Zapocet, skaska

Obr. 3: Oznamy k predmetu.

Moje portaly Ziadosti Autor. ndstroj Nastavenia Odhlasit
TU KOSICE HOME » DalSie kurzy a projekty » Fakulta BERG » Ustav podnikania a manaZmentu » ManaZérske Gétovnictvo Help Editovat’
» TU KOSICE HOME Manazérske Gctovnictvo

> ManaZérske Gétovnictvo OZNAMY
> Vyhladaj predmet

> OZNAMY .
Zapoctova pisomka sa bude konat dina 20.10.2011.
> MULTIMED. LEKCIE

> TESTY

> STUDIINE MATERIALY
> ULOHY

> DISKUSIE

> KONTAKTY
> HUADAJ NA WEBE

Platforma uLern umoziiuje vytvarat elektronické u¢ebné materidly vel'mi jednoduchou for-
mou. Prostredie je tvorené ndstrojom u Lern Producer, ktory predstavuje dve tirovne ucebné-
ho textu a to lekcie a stranky lekcii. Cely multimedialny kurz vytvoreny pre dany predmet moze
byt doplneny animdciami, videami, videokonferenciami, virtudlnymi triedami, zvukovymi
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zdznamami apod. Samotnd priprava takéhoto materidlu si vyZaduje systematicky premysleny
koncept, pretoZe jednotlivé kapitoly musia byt vytvarané postupne. Pri priprave u¢ebnych tex-
tov moZe autor vyuzivat aj multimédia, animdcie, zvukové zdznamy, vided a pod. Pri tvorbe $tu-
dijnych materidlov je vSak potrebné akceptovat zdkladné poZiadavky napr. formuldciu ciefov,
poslania, motivdciu $tudentov, obsahovi ndpln jednotlivych kapitol, formu prezentacie tidajov
t.j. pouzivania grafov, tabuliek, schém, zrozumitelnost textu, jazykovu spravnost, ergonomické
poziadavky, textové zlozky, mimotextové zlozky, orienta¢ny aparét a pod. U¢ebné texty by mali
byt spracované na vysokej odbornej, ale aj formdlnej drovni. Pri tvorbe ucebnych textov je pot-
rebné akceptovat aj zdkladné didaktické zdsady, najmd zdsadu primeranosti, vedeckosti, prepo-
jenia tedrie s praxou. Kvalitné odborné materidly st predpokladom kvalitného vyucovacieho
procesu a pripravy $tudentov na skusky. Co sa tyka odozvy $tudentov na tento spdsob vyucby,
moOZeme konstatovat, Ze prispieva k prehladnosti preberanej problematiky, $tudenti viac kon-
zultuji nastudovanu problematiku, tdto forma umoziuje odstratiovat administrativne, vzdelé-
vacie, zdravotné bariéry studentov (Teplickd, 2009).

Obr. 4: Multimedidina ucebnica.

Vitaj Katarina T

TU KOSICE HOME » Dal3ie kurzy a projekty » Fakulta BERG » Ustav podnikania a manaZmentu » ManaZérske Gétovnictvo

Help Editovat’

ManaZérske actovnictvo

MULTIMED. LEKCIE

> TU KOSICE HOME
> ManazZérske Ultovnictvo
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> OZN
L Elektronicka ucebnica - Manazérske Gctovnictvo s prikladmi a testami
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> TESTY
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> DISKUSIE

> KONTAKTY

> HLADAJ NA WEBE
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Stcastou vzdeldvacieho procesu je aj hodnotenie studentov a prave k tomu sliZi ndstroj Tes-
ty. Tvorba samotného testu sa uskutocéiiuje v portdly predmetu pedagéga a ten mozZe nadefinovat
rozne typy testov. Obsahom kritérii testu je jeho ndzov, oznacenie testu v skratke, heslo pre
vstup do testu, poziadavka na zobrazenie vysledkov testu, ¢asovy interval, moZnosti vypracova-
nia v stanovenej lehote, bodovanie a podmienky pre zvladnutie testu. Tieto moZnosti si definuje
pedagég. Vyhodou tohto pristupu je, Ze pre kazdd skupinu moZe vytvorit iny test a menit hod-
notenie, pocet otdzok, otdzky v testoch mozu byt generované ndhodne a preto sa nemdze stat, Ze
jeden student dostane taky isty test ako iny Student. Zaroven je testovanie objektivne, pretoze
Student dostava otdzky z rovnakej databdzy s rovnakou obtiaznostou, musi splnit rovnaké krité-
ria pre zvladnutie testu. Dal$im pozitivom testovania je skuto¢nost, Ze $tudent po spracovani
testu okamzite obdrzi pocet bodov s informdciou ¢i uspel na skiiske alebo neuspel. Testovanie
predstavuje pre pedagéga ale aj pre Studenta ¢asovu Usporu pri skiisani, pretoZe pri pisomne;j
resp. Ustnej forme sa predlZuje skiisanie na jedného Studenta aj na niekol'ko hodin. Tymto spo-
sobom je dosiahnuté ¢asovd efektivnost skiiSania a pedagég moze denne vyskuasat ovela viac
Studentov ako pri klasickej forme skii$ania. Nevyhodou testovania je podmienka spristupnenia
testov on-line, kedy je potrebné testovanie uskutocnit v pocitacovej miestnosti a pri funkénom
internetovom prenose. (Teplicka, Cepov4, 2011)

Obr. S: Testovanie na portdly.

avéda X *ﬁPreloiil‘ s e

=~ 2] ! v & no

Moje portdly Ziadosti Autor. ndstroj Nastavenia Odhlasit
TU KOSICE HOME » DalSie kurzy a projekty » Fakulta BERG » Ustav podnikania a manaZmentu » Ekonomicka Statistika Help Editovat

> TU KOSICE HOME Ekonomicka Statistika
> Ekonomicka Statistika TESTY
> Vyhladaj predmet
> OZNAMY
= . . -
> STUDIINE MATERIALY \ ’
Sillesiioie s Inétrukcie k testom nie su publikované. -
> ULOHY S
> TESTY
> DISKUSIE
> KONTAKTY
> HUADAJ NA WEBE . =
Nazov Typ Ot./Bod. Vypracovat do
1 @ TEST Predtermin Z3vereény 35/70
2 @ TEST riadny termin 1 Zavereény 20/20
3 @ TEST riadny termin 2 Zavereény 20/20
4 & Test riadny termin externé Zavereény 35/70
© uLern Portal Streda, 29.06.2011 11:30

Dal$ou moznostou je polozka Diskusie. T4to moznost je velmi vyhodna vtedy, ak chceme
diskutovat o nejakej téme, ktort vypiSe pedagdg a chceme poznat vedomosti a reakcie Studentov
k danej téme. Priestor je vytvoreny pre kazdého Studenta a moZnost zapojit sa do diskusie umoz-
niuje vyjadrit sa aj pre tych Studentov, ktori s na cvi¢eniach mdlo aktivni alebo nevedia prezen-
tovat svoje ndzory pred publikom. Diskusia otvdra mozZnosti pre $tudentov prejavit svoj ndzor,
svoje presvedcenie, moznost prezentovat sa a zdroven motivuje studentov, aby si prestudovali
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problematiku o ktorej sa vedie diskusia. Zaroveri sa prostrednictvom tejto volby otvara priestor
studentom pre ich aktivnu domdcu pracu, priestor pre kreativitu a tvorivé myslenie.

Obr. 6: Diskusia.

taj Katarina Teplicka Moje portdly Ziadosti Autor. ndstroj Nastavenia Odhlasit’
U KOSICE HOME » Dalsie kurzy a projekty » Fakulta BERG » Ustav podnikania a manazmentu » ManaZérske Gctovnictvo Help Editovat’

TU KO3ICE HOME ManaZérske Gactovnictvo

ManazZérske uctovnictvo DISKUSIE

Vyhladaj predmet

OZNAMY . -

MULTIMED. LEKCIE Diskusia 1

TESTY Diskusia na tému : Nové trendy v manazérskom Gctovnictve a ich uplatnenie v praxi.

STUDIINE MATERIALY

ULOHY

Student 1 [ Reagovat ]
DISKUSIE V praxi podniky vyuZivaja najma metédu Target costing a Activity Based Costing.

KONTAKTY

= RE: Student 1 [ Reagovat ]

Mate pravdu su to nové manazérske metddy, ktoré sa vyuZivaju v praxi.

M 4, Zavery a zhodnotenie implementovaného projektu
vyuzivania e-learningu na TUKE

MoZnosti, ktoré moze pedagdg vyuZzivat v rdmci e-learning portélu st efektivnym prostried-
kom pre komunikdciu so $tudentom, tento portdl umoziuje studentom pravidelne sledovat dia-
nie vdanom predmete, maju k dispozicii cely semester potrebné informdcie a hlavne mézu pra-
covat on-line. Tento portdl je vyhodnym ndstrojom vyucby pre pedagdga aj Studenta.
Predstavuje ¢asovu Gsporu pre pedagdga aj Studenta, rychly pristup k informdcidm daného pred-
metu, spatnd vazbu $tudenta s pedagégom, ako aj moZnost prezentovat svoje ndzory k danému
predmetu a problematike predmetu.

A Zaver

Pre vysokoskolskych pedagdgov je dolezité aby v rdmci svojho predmetu sa neustdle zlep$o-
vali a preto e-learning moZe byt jednou z foriem, ktoré im zabezpecia zvySovanie tirovne vyuc-
by. VyuZzivanie e-learning pristupu v praxi sa zacalo intenzivne vyuZivat pri externych formdch
vyucby, kedy Studenti potrebujid mat informdcie k dispozicii neustéle. Tento spdsob komuniké-
cie sa osvedcil aj na portdly TUKE v KoSiciach, vysokoskolski pedagégovia vyuZivaju portdl pre
vyucbu a zvysenie urovne pedagogického procesu. Studenti st spokojni s vyuZivanim portélu,
pretoZe maju dostato¢né informécie tykajtice sa daného predmetu a v rdmci daného predmetu je
zabezpecena aj spdtnd vdzba. Portdl z hladiska efektivnosti je ndstrojom, ktory Setri ¢as aj fi-
nan¢né prostriedky na obidvoch strandch t. j. pre vyucujiceho ako aj pre Studenta. Skrytym
problémom vsak stéle zostdva otdzka financovania a spravovania portdlu.

Projekt je vystupom projektu VEGA ¢. 1/0004/11.
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