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1 INTRODUCTION

Cloud computing is nowadays very popular businessaso scientific domain.
Cloud solutions are presented by their providerthasbest IT solutions despite
initial non confidence in safety. Especially lai@eproviders keep pace with new
technologies, who invest huge amount of money seaech and development.
On the contrary, small and medium-sized IT compa@iee trying to keep up
with competitors and to catch up with this trendor®l and more software
developers deal with the question to develop omdbdevelop their software
solutions for cloud (and thus in the form of Softevas a Service - SaaS). They
still lack some kind of coherent methodology thawd adequately support their
decision in this matter.

The transition to cloud computing can be viewedrfriwo perspectives - the
transition from the customer perspective and thesition from the perspective
of the supplier. The transition to cloud computifigpm the customer's

perspective means the comprehensive analysis diukmess environment and
its needs. The aim of the analysis is to deterntivee current situation in the
company and identify areas where cloud computingdconprove the situation

and how. To perform such an analysis deep knowleddke analysed topic is
necessary. Companies do not have such a deep ldgmyldecause cloud
computing is a relatively new technology. Therefaecan find various research
groups or even cloud providers involved in the diggwment of different analyses
(Shanmugasundaram and Hamid, 2011), (TuSanovaaatkP2012).

The transition to cloud computing from the perspectf the supplier means to
become a provider of cloud services, whether aiS Idfnfrastructure as
a Service), PaaS (Platform as a Service), or S@viding laaS requires a high
initial cost, since it is necessary to build da¢atees. Development of PaaS and
Saa$S solutions requires particular knowledge ofrtée architecture and new
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business model (TuSanova and Parat013). It is important to note that the
actual provider of solutions can also be in the wfl the customer, in case when
part of the provided solution is outsourced.

The authors, who are dedicated to transition todloomputing have different
approaches. First, it is a different view of thepgier and the customer, but
mainly it is the difference in the perception oétproblem itself. While some
authors understood transition as a purely techmioatblem (Bibi, Katsaros and
Bozanis, 2010)(Leymann et al., 2011), others view purely econoonistrategic
problem (Klems, Nimis and Tai, 2009), (Misra andrdal, 2011), (Saripalli and
Pingali, 2011). Some studies aim to formalize tr@bfem but in the end they do
not solve it (Leymann et al., 2011), and on cortthe others have application
approach and want to offer tools that facilitatelpem solving (Menzel et al.,
2011; Khajeh-hosseini et al., 2011; Shanmugasundaral Hamid, 2011).

Therefore we decided to propose and evaluate suwétlaodology, which would
not deal only with selected part of decision problebut will help to make
complex decision based on couple of analyses.

2 METHODOLOGY

The proposed methodology is based on an analysiodfs dedicated to the
transition to cloud computing. Based on a careflgsis of available works
dealing with the transition to cloud computing wedentified essential elements
of decision-making. Identification of the gapslire tavailable works was the next
step of our analyses. After evaluation of identifessential elements and gaps
we have decided to focus the research on the ti@m$o SaaS model from the
perspective of the supplier (the Independent Sethwéendor, ISV). Each factor
affecting the decision was analysed, reviewed ahdpecessary, possible
improvements have been proposed. Subsequentl\sytit@esis of all analysed
factors established the proposed methodology. Tafyvethe proposed
methodology case study as the one of the mostl@opualitative scientific
methods was chosen and performed on four smalbiipanies.

3 PROPOSED METHODOLOGY FOR DECISION SUPPORT

The result of our research is the methodology fecislon support in the
transition to the cloud computing SaaS model, alimg of nine steps, see
Figure 1.
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Figure 1 — Proposed methodology for decision suppor

3.1 Definition of alternatives

The first step of the proposed methodology is tiection of alternatives that the
person responsible for strategic decision-makinghien company (the decision
maker) wants to consider and compare them. We stdgéowing alternatives
for the methodology:

Al. SaaP, Software as a Product - software, whadlggically sold with infinite
license or other types of licenses. Infrastructtae be ensured by the customer
or the supplier can deliver it together with thé&ware solution.
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A2. SaaS solution, where ISV ensures his own datére as well as providing a
platform and the application itself,

A3. SaaS solutions, where infrastructure is ensbye8rd part provider and ISV
ensures platform and the application itself,

A4. SaaS solutions, where infrastructure and platfare ensured by 3rd part
provider and ISV ensures only the application ftsel

A5. SaaS solutions, which is completely outsoutme8rd part provider.
Selection of alternatives is an important inputftother steps.
3.2 Calculation of expected costs

The important part of the proposed methodologyoisamalyse the cost of all
alternatives considered. Analysis of the total desaddressed in the method
Total Cost of Service/Software Delivery - TCSD (Ko2013), which reflects the
full cost of service or software delivery. The keyto identify the relevant cost
items as cost items vary depending on problem dobsed therefore are not
exactly defined. The result of our research is dfee the proposal of
a taxonomy of costs. Designed cost structure isdas an analysis of existing
resources, the inclusion of new identified cosingeand assignment these items
to alternatives identified in previous step. Bragscription and the method of
calculation of each item is also provided.

Data center
building

Planning

Design

Implentation

Development

Costs Testing

taxonomy

Operation
costs

Operation Maintenance

Rejection Support

Figure 2 — Proposed cost taxonomy

3.3 Calculation of expected revenue

One of the main goals of any company is maximizdifpwhich means gain the
highest possible revenue at minimum cost. The estidhrevenue from the sale
of the software or service delivery is thereforkey indicator. In many papers
the authors present a simple estimate of the revdmsed on the number of
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software licenses sold. In the case of SaaS, haweseenue is not so easily
predictable, and the calculation is made using ipemetrics. Moreover, the
company's revenue consists of complementary seracd support. The result is
therefore the identification of streams of incomisiag from both the software
product as well as the software as a service (sédeTl). Brief description and
the method of calculation of each revenue streaasis output of our research.

Table 1 — Proposed revenue taxonomy

Revenue stream Recurring SaaP SaasS (alternative
Revenue (alternative Al A2)

Subscription yes - X

Pay par use yes - X

Perpetual license no X -

Maintenance yes X -

Implementation no X -

Trainings and support no X X

Rent Datacenter yes - X

Advertisement yes - X

3.4 Calculation of Return on investment

Return of Investment - ROI (Phillips, 1997) expessthe ratio of earnings before
interest and repayment of taxes on capital emplqyedso). ROI is one of the

most widely watched indicators of the investmentisien and therefore is

included in proposed methodology as one of thenfira criteria. Final value of

ROI is calculated for each alternative while cost&l revenue from previous
steps are used as input for calculation.

3.5 Calculation of Payback period

Payback period (Nekvasil, 2008) is the period avbich revenue stream (cash
flow) will equal to the initial cost of the invesant. In other words, answers the
question: How long it takes to get back the momexested? It is mainly used for
investment decisions. The longer the investmentrmetthe riskier it is for us.
The payback period is one of the simplest and madé¢ly used indicator and
therefore is included in proposed methodology as ointhe financial criteria.
Similar to ROI, costs and revenue from previoupstare used as input for
calculation of payback period for each alternative.

3.6 Criteria configuration

Besides the mentioned financial indicators the slesi maker decides on the
basis of other criteria. Criterion is understoodaaspecific objective measure by
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which we judge an object, an alternative. The phrsult of our research is
therefore the taxonomy of criteria, which was idéeed by analysis of the

available literature. For each criterion a briefcetion, example, type as well
as possible values are presented. Overview ohtamy of criteria is given in

Table 2. Mandatory criteria are marked with thembol.

Table 2 — Taxonomy of criteria

Strategic Financial Technical Risk

S_K1 Competitive F_K1 Estimated cost$sT_K1 Number of R_K1 Cannibalization
advantage / value * developed software | of other solutions
added versions

S_K2 Knowledge of |F_K2 Estimated T_K2 Scalability R_K2 Breach of
user behavior and usgrevenue * contract/SLA

of an application

S_K3 Acquiring new | F_K3 ROI T K3 Control over |R_K3 Non-

customers / access to supplied compliance

new markets service/product

S_K4 Speed of F_K4 Payback period T_K4 Need for high R_K4 Wrong business

product /service on data security model

the market delivery *

S_K5 Company T_KS5 Integration withl R_K5 Lock-in of data

image other information and application
systems

S_K6 Support and T_K6 Necessity to | R_K6 Extensive

customer relationship ensure supporting changes in the

quality tools organization

S_K7 Predictable T_K7 Technological | R_K7 Loss of income

Income innovations due to illegally

distributed solution

The goal is not to consider all of identified crig¢e but to point out all possible

aspects which influence the decision. Thereforevimit criteria for considered

scenario are selected by decision maker in firgp.stn next step, weights of

selected criteria are determined and ultimatelywtdae of the usefulness of each
criterion is determined.

3.7 Requirements configuration

Requirement is defined as the minimum or maximuruevaof the selected
criterion (or several criteria). The goal of thegugements is to filter out those
alternatives that are not feasible in a given sgenén proposed methodology
seven requirements are defined, formulated as igunesbver the seven criteria -
maximum delivery time of the product / service lte@ imarket, maximum initial
cost, maximum annual operating costs, minimum anm@ome, minimum
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return on investment, maximum payback period andimal control over the
delivered solution.

3.8 Application of the methods of multi-criteria decisbn making

In this step multi-criteria decision making meth@de applied. For the proposed
methodology methods SAW (Simple Additive Weighting)oon and Hwang,
1995), and SAR (Simple Additive Ranking) (Ocelikp211) were chosen,
since according to (Ocelikova, Zolotova and Landéyd@005), on the same set
of alternatives and criteria, both methods give shene result. Both methods
evaluate selected criteria over the alternativesrank them from most suitable
to least suitable, giving a decision maker the amst® the question which
alternative is most suitable for a given scenario.

3.9 Evaluation

In this step, obtained results for a given scenare interpreted. A briefly
summarized available alternatives are provided. fireen excluded alternatives
and the reasons for their exclusion are summarkzeitbws the most appropriate
alternative and other alternatives, sorted by tlsgiores resulted from the
evaluation processes by means of SAR and SAW met{uadculated for the set
of not excluded alternatives). Valuable part of #waluation is a detailed
assessment of financial indicators TCSD, revenu@] Bnd payback period,
together with a graphical interpretation.

4 CASE STUDY |

The first case study was realized in cooperatigh am international IT company
which has the branch in Kosice, Slovakia. The campdid not wish to be

named therefore we will refer to it as ITFA (IT cpamy A) in this paper.

Analysed software SW1 is an internal system for agamg training (the learning

management system). This software helps companmgj@oyees manage their
own trainings and other activities related to pees@rowth. This case study was
atypical in two aspects - analysis of the softweses focused only on cost
analysis, as this is the most demanding part ofnteéhodology and there was
one more alternative examined — so-called in-hcosgion. In-house solution is
a solution where developer of an application presidt to its customers, i.e.
branch in Kosice provides SW1 to other branchesldwede. Each branch

however takes care of the infrastructure on its.own

Results of the cost analysis have been implemantéte form of an Excel file,
which enables quick calculation of total costs dtiralternatives considered and
their subsequent comparison. The cost analysis alss supplemented by
assessment of the advantages, disadvantages kmnftoim the perspective of the
supplier and the customer. The case study has browwe of the important
knowledge, that some cost items is difficult to wpifg. Therefore, it was
necessary to refine the proposed methodology.
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5 IMPROVEMENT OF THE PROPOSED METHODOLOGY

As the quantification of certain cost items is Hidilt task, we have decided to
develop a procedure inside our decision supportesyswhich leads user to
properly identify the final cost. The main goal tbe proposed procedure is to
determine the estimated costs of cost item corguitavith experts, based on the
responses from the users. As a first step, we sedlthe available literature to
identify key experts, who are important in plannpitase and assigned them to
defined alternatives. Costs of consultations wipegts are then calculated as the
sum of the cost of all consultants pertaining ® $klected alternative, where the
cost per consultant is calculated as required nurabéours for consultations
multiplied by his hourly rate.

Defining the number of required hours as well asdkierage gross hourly wage
of each expert is a challenging task. Since thebmurof necessary consultation
hours is a vague question, it is necessary to stupip® decision maker in some
way to define the appropriate value. The basic gple of the proposed
procedure how to define the number of required $iamd gross hourly wage for
x" expert is shown on Figure 3. The first step istimate the gross hourly
wages which can be defined in two ways: If the sieoi maker/the company has
its own internal or external consultant, known grbsurly rate will be applied;
If the decision maker/the company does not havecamgultant, then the value
from the knowledge base will be applied.

The initial gross hourly wages of each consultahictv is based on research on
the Internet is defined at the beginning in thevidedge base. Initial values are
subsequently iteratively modified by arithmetic mge gross hourly wages
obtained from companies which used the system.

1. Does your 2.What is your
company have experience in
expert x? domain X?

Company's knowledge in
domain Xin %

NoH adjusted by
Primary NoH > company'’s
knowledge

Could you

estimate GHW? Enter GHW

Update GHW in
knowledge base Number of necessary

Hours from knowledge base

GHW from
knowledge base

Update
the number of
Necessary hoursin
klowledge base

Do you agree
with proposed
NoH?

Enter GHW Enter0

GHW = gross hourly wages (in €)

NoH = number of hours Edit NoH

Figure 3 — The main principle of proposed suppatommocedure
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In the next step it is necessary to estimate tmebau of hours required to consult
with individual expert, what actually depends orowtedge the company has.
We have defined following range of values to estemaore accurate values:

* 0% => Considered consultation is not needed (tinepemy has experience in
the field or the result of the consultation is athg finished),

* 50% => A verification consultation (the company kaperience in the field,
but needs a check with experienced experts),

« 100% => A simple consultation (the company haeaaly heard about the
field and has some experiences, but it needs wiofea help with preparing
a plan / contract / analysis / project etc.),

« 150% => An extensive consultation (the company dleeady heard about
the field, but has no direct experiences and tbeeefieeds extensive help to
develop a plan / contract / analysis / project)etc.

» 200% => A comprehensive consultation (the compaas/riever heard about
the field and needs to explain it in the detailsl dnlly develop a plan /
contract / analysis / project etc.).

The system raises questions to decision-maker deéned range, thereby
indirectly evaluates the level of knowledge in tomsidered field. Subsequently
the evaluated level of knowledge is multiplied bg humber of estimated hours.
As well as in the case of gross hourly wages, tlseatso the initial value defined
in the knowledge base. After the calculation of #@stimated hours a decision
maker is able to adjust the number of hours if €sjloes not agree with the
estimation made by the system. All of the valueimaghfrom decision makers
are saved in the knowledge base and already saalertsvare adjusted by
arithmetic average of all values and saved.

As the interaction with decision maker and creatmnknowledge base is
necessary, the proposed methodology has been iraptethas a web application
and is available at http://www.adelatusanova.skftiacka. Important part of the
application are tips on useful models and toolseip users better understand the
issue. There are also warnings and recommendatiohgled in some cost items
descriptions, which helps decision makers to beitederstand these cost and
their calculations. The control mechanism is ateplemented in the system, so
based on simple rules, for example, alternativeswhbich zero cost or zero
income was specified are automatically excluded.

6 CASE STUDY II

The second case study was realized in cooperatitim the company GX
Solutions. GX Solutions provides products and sewito companies that
operate vehicle fleet and any type of transportalpsed software TDM is
focused on monitoring of vehicles, fuel and logistiUsing our decision support
system, we have analysed existing SaaP solutiortrengossibility to move the
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application to the SaaS model. As the costs relamtehta centre was not entered
by decision maker, alternative A2 was automaticekgluded from the analysis.
After the all analyses of all entered data, thesteng alternative A1 — SaaP was
evaluated as the best alternative. SaaS altersaneeunsuitable because TDM is
the software which requires to be tightly integdatégth other software and often
needs substantial adaptation to the needs of temer. The unsuitability of
SaaS solutions is also shown by the financial imdics, where the ROI for
possible move to all the SaaS alternatives (A35pié negative and the payback
period exceeds five years.

7 CASE STUDY Il

The third case study was realized in cooperatich Wie start-up company that
does not wish to be named, therefore, it is furtkéerred as ITFB (IT company
B). The main ITFB’s goal is to create an applicatibat will present businesses
such as discos, hotels, restaurants, bars etaralind the world using video
business cards in several languages. The compamy &t the beginning
excluded an alternative of ensuring own data cefA). ITFB also rejected
outsourcing solution (A5), because there are tvogm@ammers in the team which
are enthusiastic in the final application. Finadliternatives A3 - outsourced
infrastructure and A4 - outsourced infrastructunel glatform were analysed.
Alternative Al - traditional software solution hdeen excluded, since the
company does not have this solution currently amelschot even considering it.
After analyses of all input data alternative A3aaS - outsourced infrastructure
was evaluated by the propose methodology as thehes

8 CASE STUDY IV

The last case study was created in cooperationthétltompany Utilis. We have
analysed software product DEIMOS — hotel resermatigstem, which allows
bookings and data processing. Alternative A2 — daatre development was
excluded at the beginning, as the Ultilis is a sroathpany and has only three
employees. After the analyses of all data alteveafil — traditional and already
existing software solution was evaluated as thd beg. Alternatives A3 -
outsourced infrastructure and A4 - outsourced stfueture and platform were
evaluated as inappropriate, because the paybaaidpeas longer than 3 years.
In this case, SaaS solution is not the best forpamm Utilis.

9 CONCLUSION

The result of our research is the proposed metloggdior decision support for
the implementation of cloud computing IT servicds.be beginning, we have
identified all the possible alternatives. Then, veee designed targeted costs and
revenue taxonomies, which have been identified bglyaging all available
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literature. The result is also a well-defined It criteria that influence the
decision of a particular alternative. Proposed @thogy was implemented as
a web application and verified via four case stsidiEirst case study helped us to
find the gap in proposed methodology. Also, we idedl advantages and
disadvantages of all alternatives from customend provider’s point of view.
This output was very helpful for ITFA. Our methodgy also helped to verify
that the current SaaP solution is the best altemndibr two companies — GX
Solutions and Utilis. This finding is very valualdier both of them; it helped
them to avoid the loose of energy to somethingwath enough. The last case
study helped the start-up company to make the idecisegarding the best
outsourcing model. The very important part of oesearch is also proposed
decision making system described in chapter 5. d&eg decision support
systems can be expanded in the future to supporomiyg the single cost item,
but the whole alternative or even alternatives aoheother. Verification of the
proposed methodology through case studies confitmas direct use of the
proposed methodology in practice.
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