PRACE NAUKOWE
Uniwersytetu Ekonomicznego we Wroctawiu 2 0 5

RESEARCH PAPERS

of Wroctaw University of Economics

Advanced Information
Technologies for Management
- AITM 2011

Information Systems in Business

edited by
Jerzy Korczak, Helena Dudycz,
Mirostaw Dyczkowski

LE Publishing House of Wroctaw University of Economics
Wroctaw 2011



Reviewers: Frederic Andres, Witold Chmielarz, Jacek Cypryjanski, Beata Czarnacka-Chrobot,
Bernard F. Kubiak, Wojciech Olejniczak, Celina M. Olszak,
Marcin Sikorski, Ewa Ziemba

Copy-editing: Agnieszka Flasinska
Layout: Barbara Lopusiewicz
Proof-reading: Marcin Orszulak
Typesetting: Adam Debski

Cover design: Beata Debska

This publication is available at www.ibuk.pl

Abstracts of published papers are available in the international database The Central European
Journal of Social Sciences and Humanities http://cejsh.icm.edu.pl
and in The Central and Eastern European Online Library www.ceeol.com

Information on submitting and reviewing papers is available on the Publishing House’s website
www.wydawnictwo.ue.wroc.pl

All rights reserved. No part of this book may be reproduced in any form
or in any means without the prior written permission of the Publisher

© Copyright Wroctaw University of Economics
Wroctaw 2011

ISSN 1899-3192
ISBN 978-83-7695-178-2

The original version: printed

Printing: Printing House TOTEM



Contents

g Q<) £ 1ol <

Kenneth Brown, Helwig Schmied: Collaboration management — a visual
approach to managing people and results.........cccocvevieevieeciieciiecieeieeieeiens
Joanna Bryndza: Quantitative risk analysis of IT projects .......c.ccccceeeevveennenn.
Witold Chmielarz: The integration and convergence in the information
systems development — theoretical outline.............cocceeveeiiiiienieneeneennn,
Iwona Chomiak-Orsa, Michal Flieger: Computeratization as the
improvement of processes in local administration offices...........c.cceceeueee.
Iwona Chomiak-Orsa, Wieslawa Gryncewicz, Maja Leszczynska:
Virtualization of the IT system implementation process on the example of
PTOtETICAYOU ..ottt ettt ettt et e s
Pawel Chrobak: Overview of business process modelling software..............
Mirostaw Dyczkowski: Computer-aided economic effectiveness management
in applying FSM SYSIEMS ....cc.eevvieiiieiieiieiieieeie et ere et eve e eseeae v e
Damian Dziembek: Supporting the management of a company informatics
infrastructure with applications offered in the form of e-services.............
Krzysztof Hauke, Mieczystaw L. Owoc: Properties of cloud computing for
small and medium Sized enterpriSes........ceoverereriereririeriereneeienie e
Payam Homayounfar: Limitations of agile software development method in
REAIth CATE ...t
Jarostaw Jankowski: Compromise approach to effects-oriented web design
Arkadiusz Januszewski: Procedure of creating activity-based costing system
for higher education institutions in Oros Modeler environment................
Dorota Jelonek, Iwona Chomiak-Orsa: Prerequisites for business
environment scanning in virtual organizations...........cccceeeeeeereeneeneneeneenn
Krzysztof Kania, Rafal Kozlowski: Web 2.0 tools and leadership in the
context of increased interaction COMPIEXitY.......ccevevveeriveerirerieenieeereeenne
Jan Krélikowski: Management information systems for business logistics.
Guidelines for SME cOmpPanies.........c.ccecevererieneneneenieneneeeeese e
Adam Nowicki, Leszek Ziora: Application of cloud computing solutions in
enterprises. Review of selected foreign practical applications...................
Michatl Polasik, Janusz Kunkowski: Application of contactless technology
on the payment cards market..........ccccccveeviiiiiieeciii e
Michal Polasik, Karolina Przenajkowska, Ewa Starogarska, Krzysztof
Maciejewski: Usage of mobile payments in Point-Of-Sale transactions...
Malgorzata Sobinska: Chosen aspects of information management in IT
OULSOUTCINE 1..vvvevveeuveesreeseesteesteesseesseeseesseesseesseesseesseesseessessseeseessessseessessseans

11
32

43

63

73

84

94

109

123

131
143

156

168

177

191

203

214

227



6 Contents

Tomasz Turek: Selected areas of Web 2.0 technology application in
PArtNErShip ENEETPIISES .eouviervieieetieteetietiete et et et ettt eeeenee e
Daniel Wilusz, Jarogniew Rykowski: The architecture of privacy preserving,
distributed electronic health records System ..........cccevvevvecieerieenieenirenenns
Radostaw Wéjtowicz: The chosen aspects of real-time collaborative editing
Of electronic dOCUMENLS ........ceiiieiieiieieie e
Hubert Zarzycki: Enterprise Resource Planning systems selection,
application, and implementation on the example of Simple.ERP software
PACKAZE ..ottt ettt ettt ettt et e enns

Streszczenia

Kenneth Brown, Helwig Schmied: Zarzadzanie wspotpraca — wizualne po-
dejscie do zarzadzania zespotem projektowym i realizacja zadan............
Joanna Bryndza: Ilosciowa ocena ryzyka projektu informatycznego ...........
Witold Chmielarz: Integracja i konwergencja w rozwoju systemow informa-
tycznych — SZKiC tEOTCTYCZNY ....ccuvieieiieeiiieeiie ettt e e e
Iwona Chomiak-Orsa, Michatl Flieger: Informatyzacja kierunkiem dosko-
nalenia ProCeSOW W SIMIIIE .....eecveeveerieeiieieenieeteeieeteeeeeeeeteeseeseeseeneeas
Iwona Chomiak-Orsa, Wieslawa Gryncewicz, Maja Leszczynska: Wirtu-
alizacja procesu wdrozenia na przyktadzie oprogramowania Protetic4You
Pawel Chrobak: Przeglad oprogramowania do modelowania procesow biz-
nesowych w standardzie BPMN..........ccccooviiieiiiiiiiicieecie e
Mirostaw Dyczkowski: Komputerowe wspomaganie zarzadzania efektyw-
nos$cig ekonomiczng zastosowan systemow FSM..........cccoccevviiiiiiinnnnn,
Damian Dziembek: Wspomaganie zarzadzania infrastrukturg informatycz-
ng przedsigbiorstwa aplikacjami oferowanymi w formie e-ustug..............
Krzysztof Hauke, Mieczystaw L. Owoc: Wtasnosci cloud computing istot-
ne dla matych i Srednich przedsigbiorstw..........cccveevviieciieecieeeie e
Payam Homayounfar: Ograniczenia metod agile tworzenia oprogramowa-
Nia W SEKtOTZE ZATOWIA ....eeuveeiieiiiiiieie et
Jarostaw Jankowski: Projektowanie kompromisowe witryn internetowych
zorientowanych na efekty ........coccvevieriirieiieeeeeeeeee e
Arkadiusz Januszewski: Procedura tworzenia systemu rachunku kosztow
dziatan dla uczelni wyzszej w §rodowisku Oros Modeler .........................
Dorota Jelonek, Iwona Chomiak-Orsa: Przestanki monitorowania otocze-
nia dla organizacji Wirtualne].........ccoceeeeverininieninieieeeseeese e
Krzysztof Kania, Rafal Kozlowski: Narzedzia Web 2.0 i przywodztwo w
konteks$cie problematyki ZE0ZONO0SCI.......eccveeviieiieciieiieiecie e
Jan Krdélikowski: Oprogramowanie wspomagajace zarzgdzanie w branzy
LST. Praktyka przedsiebiorstw sektora MSP ..........c.ccoouvviueereeeeereeeeeann.

259

270

281

31
42

62

72

&3

93

108

122

130

142

155

167

176

190



Contents

Adam Nowicki, Leszek Ziora: Zastosowanie rozwigzan cloud computing
w przedsigbiorstwach. Przeglad wybranych zagranicznych zastosowan
PraktyCZNYCh. ....eiiiiiieiieiceeee e

Michal Polasik, Janusz Kunkowski: Zastosowanie technologii zblizeniowej
na rynku kart platniczyCh.........cccooovieviiiiiiiiiicc e

Michal Polasik, Karolina Przenajkowska, Ewa Starogarska, Krzysztof
Maciejewski: Wykorzystanie ptatnosci mobilnych w transakcjach
W PUNKLaCh SPIZedazy .....ccoveeiieiieiieieeieee e

Malgorzata Sobinska: Wybrane aspekty zarzadzania informacja w outsour-
CINEZU LT ..ottt e s taestaessaesnaessaensaens

Tomasz Turek: Wybrane obszary zastosowania technologii Web 2.0 w przed-
sigbiorstwach partnerskich ...........ccoevveiiiiiiiiiiiic e

Daniel Wilusz, Jarogniew Rykowski: Architektura chronigcego prywat-
no$¢, rozproszonego systemu informacji 0 pacjencie..........ceeeeeueerveeneeenen.

Radostaw Wojtowicz: Wybrane aspekty grupowego redagowania dokumen-
tow elektronicznych W €zasie rZeCZYWISLYM ......cecveevierieieereeieereevenenens

Zarzycki Hubert: Wybor, zastosowanie i wdrazanie systemow ERP na przy-
ktadzie pakietu oprogramowania Simple.ERP...........ccccccevieviiniinienninnnn.

213

226

239

247

258

269

280



PRACE NAUKOWE UNIWERSYTETU EKONOMICZNEGO WE WROCLAWIU nr 205
RESEARCH PAPERS OF WROCLAW UNIVERSITY OF ECONOMICS

Advanced Information Technologies for Management — AITM 2011 ISSN 1899-3192
Information Systems in Business

Krzysztof Hauke, Mieczyslaw L. Owoc

Wroctaw University of Economics, Wroctaw, Poland
e-mails: {krzysztof.hauke, mieczyslaw.owoc } @ue.wroc.pl

PROPERTIES OF CLOUD COMPUTING FOR SMALL
AND MEDIUM SIZED ENTERPRISES

Abstract: Development of new information technologies (IT) should meet user’s needs and
additionally be innovative enough to attract particular users. In the case of small and medium
sized enterprises (SMEs), information technologies should support very different facilities of
this group of users but in a very effective way. Undoubtedly, enterprises representing SMEs
have specific features and expectations that are essential in acceptation of new solutions in IT.
The aim of the paper is to discuss these properties and needs which are the basis for showing
utility of cloud computing (CC) as a technology addressed to SMEs. In the most important
part of the paper crucial offerings and features of CC are discussed and confronted with SMEs
expectation.

Keywords: cloud computing, small and medium sized enterprise, IT features, SMEs require-
ments.

1. Introduction

New information technologies should create better and better possibilities of meet-
ing changing needs of a potential user. On the other hand, modern computer infra-
structure can be seen as a set of facilities for resolving almost all problems with in-
formation processing in an effective way. In common understanding cloud computing
can be identified with a service over the Internet on a utility basis. There are several
texts stressing usability of CC in SMEs (for example: [Cattedu, Hogben 2009],
[eUKhost 2011] or [Hope-Baillie 2011]), but the authors consider rather global con-
cepts than particular user’s views.

The aim of this paper is an investigation of the crucial properties of CC that are
useful in SMEs sector. Basically, cloud computing was intentionally prepared rather
for small enterprises but in reality there are certain obstacles and even fears in im-
plementation of this technology especially when identifying and comparing to grid
computing (see: [Owoc, Hauke 2009]). The paper is divided into four sections. In the
first one general characteristic of SMEs is presented, stressing their unique features.
The second part is devoted to the demonstration of main assumptions of CC includ-
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ing: goals, models and crucial properties. In the next, very important section, expec-
tations of users coming from SMEs sector are discussed with regard to CC offerings.
The last section presents concluding remarks arising from the paper.

2. Essential expectations of small and medium sized enterprises

Small businesses are common in many countries and it seems to be obvious that
companies representing this group need an active communications network to per-
form their activities. In modern economy small and medium sized enterprises play
a very significant role — in Europe about 99 % companies, according to many elabo-
rated surveys, are qualified to this sector. Relatively clearly defined are criteria of
diversification the discussed sector of enterprises. Therefore, headcount (less than
250), turnover (< 50 million €) or balance sheet total (< 43 million €) are considered
to qualify enterprise as medium sized and smaller values presented above for small
and micro companies [Recommendation 2003].

In common understanding a small business can be activated at a very low cost
and on a part-time basis. Regarding usability of specific I'T, we should be conscious
of crucial properties of a small business and as a consequence — requirements of en-
terprises qualified as SMEs. Let us discuss properties of such companies underlying
these features (compare: [Nicolescu 2009] or [Policy Brief... 2011]) that are strictly
tied to IT offerings.

The first one can be defined as reactiveness. This property denotes the fast re-
sponse of a company to the market needs. In other words, a company is able to pre-
pare new products or services when signals appear from outside about customer’s
expectations. This feature can be fulfilled if monitoring of the market is effective and
a particular company has capabilities to generate new solutions. IT supports moni-
toring tasks as well as analyzing of company productiveness.

The second property can be labelled as high typological diversity. This feature
means that the discussed companies cover almost all sectors of global and national
economy. In some sectors these enterprises have 100% of market share and on the
other hand it is difficult to find a sector where SMEs do not act. Therefore, these
companies represent many branches and IT products should be very highly custom-
ized to assure efficient information services.

The next widely recognized feature of SMEs is high flexibility. This feature al-
lows for changing of main parameters of the SMEs system at relatively short time.
The main decisive factors essential in achieving high flexibility relate to: small quan-
tity of resources and relatively small volume of activities, high capacity of percep-
tion of the exogenous by managers and high capacity of decision and action. There is
a big challenge to support frequently changing information needs in such conditions.

The last essential feature refers to low labour cost. There is a big competition on
the market in all sectors so companies try to reduce costs of their services mostly via
rationalization of the production and overhead expenses. Costs of IT services should
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be also taken into account in cost cutting especially for SMEs, where there is limited

computer infrastructure.

The mentioned properties of SMEs create real impact on IT solutions offered by
computer science market. One can define the following groups of expectations from
the discussed companies:

— Functional — covering set of tasks supporting managerial decisions at three ba-
sic levels: operational, tactic and strategic by specialized software. There are
many management information systems developed especially for SMEs that em-
brace all necessary functions but solutions and range can differ.

— Technological — where details referring to data and information processing are
defined. This sort of challenge includes data models, used algorithms, methods
of communication, security, and many others. In the case of SMEs implemented
technologies have great impact on user’s satisfaction.

— Economical — very important aspect of [T implementation considering solution
effectiveness, costs and benefits calculation, but also easiness of software imple-
mentation. In particular for small and medium companies the aspect is critical
because of resource shortage.

— The mentioned expectations can be considered in the last part of the paper in
cloud computing context.

3. General assumptions of cloud computing

Cloud computing appeared as a market term to express new features and specialty of
this relatively new technology based on Internet resources. According to Sosinsky
[2011], “Cloud computing refers to applications and services that run on a distrib-
uted network using virtualized resources and accessed by common Internet protocols
and networking standards”. Therefore, CC is a model of applications and services
used via Internet and basically involves a number of different capabilities: applica-
tion servers, storage servers, platform services and management services. Each of
these capabilities plays a role in defining cloud computing. In the marketplace, pro-
viders of cloud computing generally offer these four different capabilities.

Facilities available via CC are strictly determined by properties of this technolo-
gy. Generally speaking, one can identify two primary concepts and several properties
which can be termed as secondary. All these CC features are important for different
users including SMEs (some of these features correspond to company challenges).
Two concepts essential in “cloud” environment are abstraction and virtualization
(compare: [Sosinsky 2011]).

Abstraction means that in CC details of system implementation are not speci-
fied in advance (for example, unknown are locations of data storage and administra-
tion of systems is in some way outsourced).

Virtualization consists in pooling and sharing resources of computer systems.
Parts of system infrastructure can be provisioned as needed from available computer
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infrastructure and resources are scalable in a smart way. Therefore, an essence of CC
relies on abstraction based on the notion of pooling physical resources and present-
ing them as a virtual resource.

Secondary features of CC are more disputable and include at least the follow-
ing characteristics (compare: [Sosinsky 2011]): scalability, availability, flexibility,
measurability, efficiency, effectiveness, low costs of services, low barrier to entry
and security.

Scalability — using CC a user has access to unlimited resources of the whole
computer infrastructure. Therefore, companies do not need to plan additional re-
sources assuming growth of volume data processing. Available infrastructure can be
gradually extended according to user’s requirements.

Flexibility — in some way this is a feature of CC that supports the previous one. It
is the ability to use resources in the optimal way. Particular components of computer
infrastructure can be set more efficiently.

Availability — migration of some IT resources to CC create more mobile data
and information processing. Workers of companies can do their tasks in any place.
Development of a company (creation of new positions for example) does not cause
problems with access to the global infrastructure. In fact, a user can have an access
to computer infrastructure on demand.

Measurability — there are several elaborated methods of service measuring (for
example using time units, number of performed transactions or calculation capacity
of a database). This way adequate options for payment for the delivered services can
be implemented.

Efficiency — can be defined as a result of scalability and flexibility mentioned
before. Usage of CC model allows for access to almost unlimited computer infra-
structure. This is very convenient situation for users with not very stable and dy-
namically changed requirements for computing.

Low costs of services — using CC model a user covers expenses exactly for de-
livered services. There is no need to invest in expensive computer infrastructure or
to keep a specialist responsible for computer centre administration (see also: [Cos?-
Benefit Analysis... 2011]).

Low barrier to entry — (sometimes called easiness of implementation) prepara-
tion of CC services for a particular user seems to be relatively easy after properly
defined agreement. Companies get fast access to applications and services at low
cost without special installation of software, configuration servers, etc.

Security — the most “sensitive” and disputable feature of CC. Theoretically all
potential problems should disappear (all necessary tasks are performed by special-
ized partner). No doubts, problems with database recovery should be served profes-
sionally, however, a risk of data losing or data leaking can occur.

Presented above properties of CC approach are essential in different cloud com-
puting models. There are several models addressed to potential users. Therefore, sci-
entists separate two distinct sets of models (compare [Sosinsky 2011]): deployment
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models — referring to the placement and management of CC infrastructure, and serv-
ice models — consisting of specific types of services available via CC infrastructure.

Deployment models (manner in which computer infrastructure is deployed) can
be divided into: public cloud, private cloud, hybrid cloud, and community cloud
according to availability for particular users (compare: [Owoc, Hauke 2010]). Serv-
ice models are represented as: Infrastructure as a Service, Platform as a Service and
Software as a Service where the mentioned categories are taken into account as
a critical resource for a user.

There is great number of solutions addressed to different companies where some
of all models are implemented. Significant number of companies with CC models
belongs to SMEs sector. In the next section the discussion about small and medium
sized enterprises challenges and CC approach are presented.

4. Usability of CC properties for SMEs

Implementation of Cloud Computing in SMEs sector seems to be obvious and effec-
tive decision. As a matter of fact entrepreneurs should be convinced of the value of
this solution (see: [Wilson 2011]). There are many actual important challenges com-
ing from SMEs and managers can react on them in different ways differ. On the
other hand, particular properties of CC approach can be more or less important for
managers in different ways. A synthesis of usability of CC properties for SMEs is
presented in Table 1.

Table 1. SMEs expectations vs Cloud Computing properties

Expectations .
Challenges of small and meﬂiium sized enterprises Cloud Computing features
Functional High typological diversity Scalability
Availability
High flexibility Flexibility
Technological | Reactiveness Flexibility
Effectiveness Efficiency
Scalability
Security Security
Economical | Low labour costs Measurability
Low costs of services
Low barrier to entry

Basic challenges are defined in the left column. Contents (in terms of compa-
ny’s expectations defined earlier) is a bit disputable, namely some expectations can
be connected to more than one challenge. Anyway all three challenges (functional,
technological and economical) reflect main streams of IT development.

All mentioned earlier expectations of SMEs are located in the second column.
From the functional point of view two of them seem to be crucial: typological di-
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versity (therefore services offered by contractors should cover many areas) and high
flexibility (as the need of changing company profiles). Potential “answers” referring
to functional challenges are presented in the last column. One of the CC features
exactly meets company’s requirements: flexibility which allows for changing appli-
cations and/or services in the case of some changes in an enterprise. Scalability and
availability are crucial also from the functional point of view. Both features serve
different enterprises in terms of company’s range and nature of its activities. A good
example of applications in this area is CRM systems which offer many functional
services supporting sale (see: [SalesCloud)).

Expectations representing technological challenge are more rooted in data and
information processing. Reactiveness important in SMEs requires delivering neces-
sary information that can be achieved via flexibility offered in CC. Effectiveness of
SMEs can be achieved using CC technology via efficient solutions and scalability
present in this technology. The last technological aspect security has as before ex-
actly this feature available in CC approach. All the mentioned expectations are avail-
able via specialized platforms using different devices (compare: [ TouchCloud)).

The last challenge (economical) is strictly tied to cost aspects in company expec-
tation but refers also to some management tasks essential in SMEs. Natural tendency
of cutting costs is supported by three properties present in CC approach. Starting
from measurability we may fulfil the defined expectation including low costs of
services and from the managerial point of view — low barrier to entry. Very promis-
ing offerings referring to economical aspects are available at [DataCloud].

Summing up, all features of CC technology meet small and medium sized en-
terprises’ requirements. Therefore managers should be convinced of rationale of CC
technology in the SMEs sector. It is important to stress that applications cover almost
full functionality (Accounts and Contact, Analytics and Forecasting, Approvals and
Workflow, etc.), use the most advanced technology and represent very economical
approach (see: [Sosinsky 20117).

5. Conclusions

The main findings of this paper can be formulated as follows (compare: [Accounting
web 2011] or [SimplyIT Hybrid... 2011]):
Small and medium sized enterprises as a big player on the market have special
features and their requirements addressed to IT sector are relatively specific,
— CC technology offers relatively new opportunities for different users and some
features are prepared exactly for SMEs,
— All defined SMEs expectations can be fulfilled with adequate CC technology
features.
In further research adequacy of SMEs requirements and offerings of cloud com-
puting should be identified.
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WLASNOSCI CLOUD COMPUTING
ISTOTNE DLA MALYCH I SREDNICH PRZEDSIEBIORSTW

Streszczenie: Rozwoj nowych technologii informacyjnych powinien by¢ konfrontowany
z potrzebami uzytkownikow, a takze by¢ na tyle innowacyjny, aby ich przekonywac do tych
rozwigzan. W przypadku matych i $rednich przedsigbiorstw (MSP) technologie informacyjne
powinny wspomagaé zadania réznych uzytkownikow w efektywny sposob. Niewatpliwie fir-
my reprezentujgce MSP wyrozniaja sie doé specyficznymi cechami i formutujg swoje odreb-
ne oczekiwania, istotne w akceptacji rozwigzan przygotowywanych w sektorze IT. Dyskusja
o wiasnosciach i potrzebach stanowi podstawe pokazania uzytecznos$ci przetwarzania w chmu-
rze jako technologii adresowanej do MSP. W najwazniejszej czeéci artykutu kluczowe cechy
cloud computing sa konfrontowane z oczekiwaniami matych i §rednich przedsigbiorstw.



