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There are various software related to the implementation of IT Service Management (ITSM)
for a company, including those that are open source and commercial. An input is needed
for companies in determining what software to choose from various software, especially
for small and medium enterprises (SMEs) that have limited human and financial resources.
In this study, we have contributed in evaluating open source ITSM software (including
OTRS, ITOP, and SDP) that are suitable for use by small and medium-sized companies. In
the evaluation process, we evaluated various appropriate criteria, so that we finally chose
the quick-win criteria from ITIL V3 (one of the best practices that are widely used in ITSM).
The method used for training is Fuzzy SIR (Superiority and Inferiority Ranking) with
assessment criteria for data taken in the form of quantitative data from experts who have
used and had certificates in the field of ITSM. The results showed that OTRS was the best
software with a value of 0.86, SDP was in second place with a value of 0.77, and ITOP was

in the last place with a value of 0.04.

1. Introduction

The use of the IT Service Management (ITSM) framework has
been widely used in order to increase the value of a service
delivered by the company to its stakeholders. ITSM provides a
framework to structure IT operations that enables organizations to
provide quality of IT services to meet business needs and adhere
to service level agreements (SLAs) [1]. Various ITSM frameworks
has been developed to provide guidelines and best practice to help
manager improve IT operations. ITSM Framework can be divided
into two, first made by the vendor, among others, includes: MOF
4.1 (Microsoft), ITUP (IBM) and the framework created by
organizations and communities, including ITIL which was
pioneered by the ITSM Forum (ITSMF), CMMI-SVC by Software
Engineering Institute (SEI), COBIT from ISACA, and
International Organization for Standardization (ISO) published
standards related ITSM such as ISO 20000-1 [2]. Among the
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various frameworks, ITIL is the most influential and popular to be
used today. To support this statement, in 2017 itSMF conducted a
survey about ITSM which mention in [3], where among the
surveyed frameworks (ITIL, ISO/IEC 20000, DevOps, Service
Integration and Mgt, and Lean), ITIL is the most widely adopted
framework for respondents.

To support the implementation of ITSM, many service
providers have made applications based on the ITSM framework
and ITIL V3 best practices. Even The ITSM software industry is
one of the fastest growing sectors in the computer software
industry which now includes hundreds of ITSM software solutions
in the market [4]. Based on report from Gartner, some of these
software includes: Samanage Service Desk, SolarWind Web Help
Desk, Freshservice, Zendesk, Manage Engine Service Desk Plus,
Spiceworks, and JIRA Service Desk. In addition, several
companies also developed open source ITSM software including:
Combodo ITOP, OTRS, CITSMART, Project Open, OCS
Inventory NG, and I-DOIT. Each software has its advantages and
disadvantages. For this reason, a method is needed to determine
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which application is suitable for use by a company, especially for
small and medium enterprises (SMEs). So that the investment
spent on the implementation of the application is in line with the
results that will be obtained.

Research related to ITSM software rankings has been carried
out by [1], [2], [5], [6]. Each of these studies differs from three
sides, first related to the software to be ranked, secondly related to
the criteria taken, and the third difference based on the method of
decision making taken. The chosen method varies from the use of
AHP [2], Fuzzy TOPSIS, [1] and Fuzzy SIR [5]. In terms of
software selection, there are studies that prioritize open source
software ranking [2], [6] and there are two studies that do not list
the types of software studied [1], [5]. The fundamental difference
from these studies is from the selection of criteria. Research by [1],
[5] used all the criteria from ITIL V.3, while [2] employed criteria
from the side of ITIL V.3 service operation. Research [6] has tried
to see larger criteria with organizational, financial, end-user risk
and technical risk aspects.

The use of these criteria is important, especially related to the
type of company that will implement this software. Companies that
do have services in the IT field such as telecommunications
companies should use full ITSM criteria, while small and medium
enterprises for the initial stages of implementation can adequately
use several important processes in ITIL V.3. Small-Medium
Enterprises (SMEs) are businesses that maintain revenues, assets,
or a number of employees below a certain threshold. SMEs play a
significant role in emerging economies. Based on report from
SMEs create 80% of the new jobs in emerging economies[7], [8].
According to the website[9], there are 3 main problems commonly
faced by SMEs including: difficulty in hiring staff, high manpower
costs, and increasing business competition. So that certain
processes need to be chosen to guarantee the implementation of
ITSM in accordance with the capacities of these SMEs.

In this study, we looked for different perspectives from
previous studies related to the selection of criteria for small and
medium enterprises, which we then got 9 criteria for quick win
processes from ITIL V.3 which will be used as ranking criteria. To
rank this software, the author used the Fuzzy Superiority and
Inferiority Ranking (Fuzzy SIR) method. This method was
originally developed by Xiaozhan Xu in 2001 in [10].

2. Related Works
2.1. The Evaluation Methods

In this research, the author used the Fuzzy SIR (Superiority and
Inferiority Ranking) method based on [5] which was initially
developed by Xiaozhan Xu in 2001 [10]. Based on the research
from [12], it explained the differences between several MCDM
methods. Analytical Hierarchy Process (AHP) [11] and fuzzy
models methods can only handle ordinal data. Neither provides
preference structures for decision making, a technique that can
mimic the decision-makers’ mindset in describing the nature of the
criteria. ELECTRE 1II [12] only provides a single preference
structure without other options for criteria of a different nature.

In contrast, the SIR method [10] can process both cardinal and
ordinal data. It also provides six different preference structures and
incorporates outranking rationale to deal with the “poor” true-
criteria preference structure. Therefore, the SIR method provides
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more information to represent decision-making preferences for
each decision criterion. Table 1 shows a comparison of several
MCDM methods.

Table 1. Comparison of MCDM Methods

Fuzzy

s ELECTRE 4 SIR

Characteristic | AHP I Evaluation | PROMETHEE | /v r
System

Handle real No Yes No Yes Yes

data?

Different

weight Yes Yes No No Yes

between

criteria?

Provide multi

preferences No No No Yes Yes

structure?

Best choice? No No No No Yes

According to the research of [13], some of the advantages of
the SIR method include:

1. Providing scientific methods for alternative selection
processes.

2. Provide a user-friendly and multi-criteria decision-making
model for practitioners.

3. Improve the alternative selection process where all factors
that affect performance will be considered.

4. Avoid common traps of other decision-making models in
the alternative selection, such as oversimplifying decision
criteria.

The SIR technique is an easy to understand logical model. This
methodology enables all leaders to consider consistently and can
improve precision and unwavering quality in the determination
procedure. Thus, in general execution can be improved by
choosing fitting software [13]. As per the examination from [5]
which was cited from [14], one of the restrictions of conventional
procedure for Superiority and Inferiority Ranking (SIR) is utilizing
fresh qualities in the assessment procedure. A few criteria are hard
to gauge by fresh qualities, so amid the assessment, these criteria
are frequently ignored. In any case, in numerous genuine cases, the
human inclination show is dubious, and chiefs unfit to relegate
fresh qualities for their decisions. Leaders face trouble to deal with
vulnerabilities of genuine world in the customary MCDM
approach and lean toward interim decisions than in pointing out
their decisions in fresh qualities. Consequently, fluffy SIR is an
appropriate strategy to take care of positioning issues [15]. Along
these lines, this investigation has built up the conventional SIR
strategy under dubious conditions.

2.2. ITSM Selection Criteria

Several studies have tried to compare ITSM software
including by [1], [2], [5], [16]-[19]. These studies have the same
purpose, namely, to evaluate and rank software based on ITSM
criteria. The differences in each of these studies are in the
selection of criteria, the software to be evaluated, the selection of
evaluation methods and the object objectives that will utilize the
results of the evaluation.

For example studies [1] and [5] used overall criteria from
ITIL V.3, starting from service strategic, service design, service
transition, service operation, and coupled with continual service
improvement. This research also adds several nonfunctional
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criteria, including portability, platforms, security, etc. While [18],
[19] use four main criteria in the form of risk factors, for example
for financial risk, there are two attributes, namely new business
opportunity and switching costs. The organizational risk in the
form of training, user investment, top management support, end-
user risk in the form of functionality, usability, quality, and
usefulness. Technical risk uses attribute maturity, interoperability,
communication support, documentation, security, and technical
environment.

In previous studied [2], the author have evaluated some ITSM
software by using only service operation criteria, which consist of
request fulfillment, incident management, problem management
and event management. The purpose of this study is to help new
companies or organizations want to use the ITSM concept in
determining what software should be selected from the many open
source software on the market. We assume that they do not need
to apply all the criteria because usually these companies fall into
the category of small and medium enterprises, where they are
usually constrained by a shortage of IT experts, funds and some
of them are not making IT their main business.

More detailed information related to the use of criteria,
software that will be evaluated and evaluation methods from
previous studies can be seen in the Table 2. Our research uses
different criteria from previous research, which we call the quick
win criteria. These criteria are taken from companies where they
have just tried to implement IT Service Management.

Table 2 Tools Selecting Criteria

Journal Criteria Method Tools
[11, [5] 46 criteria (function and | Fuzzy TOPSIS [1] | ITSM
non-functional) Fuzzy SIR [5] Tools 1-5
[18],[19] | 1. Financial Multiple attribute | 1ITOP,
2. Organization decision  making | IDOIT,
3. End user (MADM) OTRS
4. Technical
[17] 1. Product Functionality Multiple-criteria Zenos,
2. Requirements for Free | decision-making Nagios
and Open Source Project | (MCDM)
3. Specifications
4. User friendliness
[2] ITSM Service Operation Analytical ITOP,
1. Request Fulfillment Hierarchy Process | IDOIT,
2. Incident management (AHP) OTRS
3. Problem Management
4. Event Management
[16] Multiple Criteria
Decision Analysis
(MCDA)

3. Research Method
3.1. Research stages

The overall research stages can be seen in Figure 1, which
consist of 5 steps.

a. First, we conducted a literature study. This phase aims to
analyze existing problems related to ITSM by comparing
similar literature studies. After obtaining references, the
author searches for the information needed in this research to
be used in the preparation of the theoretical foundation and
method determination.

b. Second, we made planning for identified the alternative
software, identify ITSM criteria for SMEs, and finding the
selection method.
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c. Third, we collect the data by making questionnaires for
getting the weight of rules and alternatives.

d. Fourth, conducting the evaluation calculation by using Fuzzy
SIR method.

e. Fifth, evaluating, analyzing the result and end with a
summary

Identify altemative PEmiiive
= software
software

\_/'_""\

Quick Win
Identify criteria Criteria ITILV3

Method
Identification

Criteria weight
from the decision
malker

Fuzzy SIR
Method

\_-._//_\

Data
‘ Questionhare Collection

Building fuzrzy
dedsion matrix

Altemative weight

from the
respondents Couipuling
weighted,
normalized fuzzy
dedsion matrix

Cotverting furzy
num ber to real

Computing the

alternatives

Determine final
ranking results
Evaluating the

results

Figure 1 Research Flow

value

Computing £(d)

Computing the SIE
Indeks
Computing the SIE
flow

3.2. Research sample and location

We used a quantitative approach by disseminating data for two
purposes, first to determine the weight of each of the quick win
(decision maker) criteria. Respondents were selected as five ITSM
experts who had participated in ITIL V3 training, had ITIL V3
certificates, and the companies where they worked had
implemented ITIL V3 best practices in Indonesia. Second, the
alternative weight questionnaire uses ten respondents, who have
worked using ITSM software. We did an online survey using the
Google Forms application. This questionnaire link is then
distributed to the appropriate respondents through social media
such as WhatsApp and LinkedIn.

3.3. ITSM Software Evaluation Method

In evaluating software ratings, the author uses the Fuzzy SIR
method. Fuzzy SIR method is a modification of classic SIR
method. Classic SIR method uses crisp value in evaluation process.
For ITSM software ranking case, the criteria were gained from
expert who involved in this area. However, criteria from human
preferences are sometimes uncertain, therefore not all criteria from
expert in ITSM can be measured using crisp value [1]. Fuzzy logic,
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due to its nature can process criteria with uncertain value.
Modifying Fuzzy logic and SIR become the best solution for [ITSM
software ranking.

In their research, [5] using Triangle Fuzzy Number (TFN) for
fuzzy SIR calculations because of its ease of use in performing
calculations. Also, it has been displayed that modelling with
triangular fuzzy numbers is an effective way to formulate decision
problems when the available information is subjective and
inaccurate. In [20]-[22] triangular membership function shows
better performance concerning the steady-state behavior compare
to gaussian fuzzy number. In this research, we follow the step how
to calculate the Fuzzy SIR by using equation 1-20 which
mentioned in [5]

4. Quick Win Selection Criteria

In identifying ITSM software selection criteria, the authors
conducted a literature study on several books, research journal, and
global survey from itSMF to determine what criteria would be used
in this study. In this research, the generated criteria will lead to
processes that exist in ITIL V3. Based on research conducted by
[1] and [5], both of the research uses 46 criteria to rank the ITSM
software, which are grouped into functional criteria and non-
functional criteria. Functional criteria are determined based on
ITIL V3 which consists of 5 main criteria. This main criterion is
taken based on the 5 phases in the ITIL V3 lifecycle, namely:
Service Strategy, Service Design, Service Transition, Service
Operation, and Continual Service Improvement. Then, for the sub
categories it is taken from the functional process of each phase.
Meanwhile, the non-functional criteria consist of 4 main criteria,
namely: Quality, Technical, Vendor, and Implementation.

Based on research conducted by [2], the criteria used for
ranking are determined based on ITIL V3 at the service operation
process. These criteria include: Event Management, Incident
Management, Problem Management, and Request Fulfillment.
The approach to criteria in service operations process was chosen
because many new organizations wanted to implement ITSM and
almost all started from service operations.

According to the book entitled "ITIL V3: Where to Start &
How To Achieve Quick Wins" written by [23] —an IT Management
Consultant from Pink Elephant—, to implement ITIL is not an easy
thing and sometimes can take several years or more. Therefore, a
plan is needed to achieve "quick win". Pink Elephant recommends
starting with what are called with 'Customer Fulfillment' process,
such as Incident Management, Service Level Management and
Change Management, which has daily interaction and visibility
with the business. Some suggested processes include: Incident
Management, Service Desk, Change Management, Service
Catalog Management, Problem Management and Service Assets
& Configuration Management (SACM).

Based on the global survey results which is cite by [3] in 2016,
there are 5 sub-process in ITIL V3 Life Cycle that widely used by
organizations in implementing ITSM, among others, include:
Service Desk, Incident Management, Problem Management,
Change Management, and Service Level Management. The
percentage of the survey can be seen in the Figure 3 below.

According to the survey results which is cited by [3], that there
are 3 processes in ITIL V3 which is the most widely used by
companies including: Service Operations, Service Transitions, and
Service Design. Therefore, based on previous literature studies, the
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criteria used in this study will be taken from the three processes
mentioned before as a quick-win criteria that will be implemented
in Small-Medium Enterprises (SMEs). Summary of criteria can be
seen in the Table 3 below.

How are organisations using IT Service Management

Service Desk / Help Desk
Incident Management
Problem Management
Change Management

Service Level Management

Figure 2 How are organizations using IT Service Management. Source: [3]

Table 3. Quick Win Criteria in ITIL V3

Main Phase in ITIL V3
Service Operation Function
Service Operation Process
Service Operation Process
Service Operation Process
Service Operation Process
Service Transition Process
Service Design Process

No Criteria

Cl Service Desk

C2 Event Management

C3 Incident Management

C4 | Problem Management

C5 Request Fulfilment

C6 Change Management

C7 Service Catalogue Management
Service Asset and Configuration

C8

Management

Service Transition Process

C9 Service Level Management Service Design Process

5. Fuzzy SIR implementation in Quick Win Criteria

This section describes the implementation of experiments
conducted by the author, starting from the stage of problem
analysis, collecting primary data, determining criteria and
weighting criteria, determining alternatives and calculations using
the Fuzzy SIR method.

5.1. Problem Analysis

To support the implementation of ITSM in a company,
appropriate ITSM software is needed. Currently available various
kinds of software, ranging from software that is available for free
(open source) to paid software. For companies that are large and
stable, purchasing paid software may not be too problematic. Also
for companies that have made IT as a service that is inseparable
from other services, such as the banking industry, purchasing paid
software can help transfer risk both in terms of integration into
existing systems, or cases of problems or bugs in the system that
occur. However, with quite expensive costs, Small Medium
Enterprises (SMEs) that will implement ITSM may be more
suitable to try ITSM implementation using open source software.

The question is how Small Medium Enterprises (SMEs) who
want to implement ITSM can choose the appropriate open source
software? What criteria are appropriate to evaluate ITSM software
ratings? Which ITSM open source software ranks best? Therefore,
this research was built to answer these questions.

5.2. Planning

In this phase, there are 3 things done by the author, including:
identify alternative software, identify criteria, and method
identification. In identifying alternative software, the author
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conducted a literature study on ITSM software that is widely used
today. Based on the research from [1] and [5], the software ranking
is applied to a local company in Iran engaged in IT services to
analyse 6 software, namely: ITSM [, ITSM II, ITSM III, ITSM IV
, ITSM V, and ITSM VI. Whereas based on the research [2], there
are 3 open source software that were studied using the AHP
method, namely: OTRS, ITOP, and IDOIT. The reason for
choosing this three software is because the three software are the
most widely used ITSM software. According to ITSM daily report,
there are 6 best ITSM software solutions including: ITOP, OTRS,
CITSMART, Project Open, OCS Inventory NG, and I-doit. In
addition, there are some of the best commercial software
alternatives including: ManageEngine Service Desk Plus,
Freshservice, and Samanage. Therefore, the author also made
further observations. According to research conducted by Garther,
Manage Engine Service Desk Plus is one of the best ITSM
software based on user reviews. Manage Engine Service Desk Plus
gets a 4.3 rating of a maximum of 5. Therefore, the author decided
to conduct ITSM software selection research on 3 software,
namely: OTRS, ITOP, and Manage Engine Service Desk Plus
(SDP). The criteria used for software ranking can be seen in Table
3. Whereas for software ranking method is fuzzy SIR which was
discussed earlier in the section 3.3.

Table 4. Criteria measurement scale

Linguistic Variable Description

Not Important (NI) Activities in the process have no effect on the service.
Less Important (LT) Acti_vities in the process have less influence on the
service.
Enough (E) Activities in the process have an effect on the service.
Important (I) Activities in the process affect the service.
Very Important (VI) | Activities in the process greatly affect the service.
Table 5. Software measurement scale
Linguistic Variable Description
1. Not able to minimize the adverse effects that will
Very Bad (VB) occur.
2. Not able to prevent when an incident occurs
1. Does not explain the relationship between events
Bad (B) that occur in soﬁwa;e .infrastruc'ture. '
2. Cannot detect incidents or instructions
(notifications).
1. Able to provide and examine incidents that occur.
Average (A) 2. Need settings, so that it is rather difficult for
users.
1. Good processing, because of the detail and
Good (G) complexity.
2. There is an escalation process.
1. Inits use, it is easier for users.
2. The request process can be done by an external or
service desk.
Very Good (VG) 3. Able to manage incidents (minimize adverse

effects).
4. Able to diagnose the cause of the incident.
5. Able to provide requests for services from users

5.3. Data Collection

At this stage, the author collects primary data that will be
processed using a predetermined method. Before conducting data
collection, the writer first determines the measurement scale,
where in this study the author uses a Likert scale. Explanation of
the measurement scale used can be seen below.

1. Criteria measurement scale

The weight of the criteria used in this study is the weight
obtained from the decision maker that has been determined
previously in section 3.2. The weighting of these criteria aims to
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find out what criteria are most influential in this study. The weight
of each criterion that has been given by the decision maker is
summarized in the Appendix 1.

2. Software measurement scale

The weight of alternative software is used to rank which
alternative software is best based on quick win criteria in ITIL V3.
The weight of each alternative software that has been given by the
decision maker is summarized in the Appendix 1. This section
describes the implementation of experiments conducted by the
author, starting from the stage of problem analysis, collecting
primary data, determining criteria and weighting criteria,
determining alternatives and calculations using the Fuzzy SIR
method.

5.4. Computing the Alternatives

In calculating of software ratings, the author uses the Fuzzy
SIR method.

1. Building Fuzzy Decision Matrix

At this stage, the weight of the alternative software that has
been obtained from the results of the questionnaire from the
respondent will be changed into a Triangular Fuzzy Number
(TFN). The use of Triangular Fuzzy Number (TFN) is due to its
simplicity and is useful in promoting representation and
information processing.

Before forming a fuzzy decision matrix, the writer first
determines the Triangular Fuzzy Number (TFN) scale for each
rating weight. In applying the TFN scale there are three points in
each value, namely: Lower (/), Median (m), and Upper (u) to
calculate the value of uncertainty in the assessment given.

a. Criteria measurement scale

Table 6 TFN scale for measuring criteria

Linguistic

Scale Variable Fuzzy Number Membership Function
Not
1 Important (0.00, 0.00, 0.25)
(NI) o
Less NI u E I Wi

2 Important
(LD

3 Enough (E)

(0.00, 0.25, 0.50)

(0.25,0.50, 0.75)

4 | Important (I) | (0.50,0.75, 1.00) : | i :
0 015 0.50 075 1
Very
5 Important (0.75, 1.00, 1.00)
(VD)

b. Software measurement scale

Table 7 TEN scale for software measurement

Scale L\l;;%il;s&c Fuzzy Number Membership Function
Very Bad
1 (VB) (0.00, 0.00, 0.25)
v VB B A G VG
2 | Bad (B) (0.00,0.25,0.50) | !

3 Average (A)

0.25,0.50,0.75 \ a \/
(025,0.50,0.75) /X\/X\%\

4 | Good (G) (0.50,0.75, 1.00) :
0 025 0.50 75 1
Very Good
5 VG) (0.75, 1.00, 1.00)
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After determining the weight of the fuzzy value, the author
changes the value of the linguistic variable in the questionnaire
(Appendix 1) into a triangular fuzzy number according to the
equation (7) where the fuzzy value (/, m, «) used can be seen in the
Table 6. To be processed at the next stage, the data must be
aggregated first. Therefore, the author uses the equation (8) as the
aggregation procedure.

2. Computing Weighted, Normalized Fuzzy Decision Matrix

At this stage, we will multiply the triangular fuzzy number by
weighting the criteria determined by the decision maker. The
results can be seen in Appendix 2.

3. Converting fuzzy numbers to real values

The equation (10) is used for the defuzzification process.

4. Computing f(d)

In the research [5], using Gaussian criterion because it is the
best nonlinear function. Nonlinear functions are more universal
than linear. Therefore, the author uses the equation (11) in
calculating f{d).

5. Computing the SIR Index

The SIR index consists of 2, namely: Superiority Index and
inferiority index. Equation (12) and (13) used in this process of
calculating the SIR index. Superiority and inferiority indices will
form two types of matrices, namely Superiority and Inferiority
matrices as can be seen below.

a. Superiority Matrix

0.44386 0.10913 0 0.16724 0 0.18920 0.03077 0.06025 0.13334
s = 0 0 0.00404 0 0.00422 0.01272 0.06020 0 0
0.37831 0 0.29623 0.16724 0 0 0 0.00245 0.18450

b. Inferiority Matrix

0 0 0.17381 0 0.00211 0 0.00404 0 0.00450
I =10.81718 0.05457 0.12646 0.33448 0 0.06275 0 0.04089 0.31334
0 0.05457 0 0 0.00211 0.13918 0.08693 0 0

6. Computing the SIR Flow

In calculating SIR flow, an aggregation function is needed. For
that, equation (16) and (17) used in this study. The results can be
seen in the table below.

Table 8 S-flow dan I-flow Matrix

R.=OTRS — SDP — ITOP
Information:
R. = S —ranking
R. = [ —ranking

The two complete ranks are different complete rankings. The
two complete ratings are then combined into partial rankings R =
{P,LR} =R, NR_.

RNR=R.NR.=OTRS > SDP — ITOP

The results of the partial ranking, as described above, cannot
yet be used to determine the final ranking of this study. To get a
complete ranking, several synthesis streams can be used to
determine ratings. In this study, n-flow will be used @, (4A;) (like
net flow in the PROMETHEE method) and r-flow @ (4;) (like the
relative flow in the TOPSIS method). Of the two synthesis streams,
one of them can be used to determine the final ranking. For this
reason, the equation is used (19) and (20) in doing the final
ranking. The table below shows the process of calculating n-flow
and r-flow.

Table 9. Calculation of n-flow

Software n-flow Result
OTRS 0.957322829 —0.151767908 0.805554921
ITOP 0.065921576 — 1.497607927 -1.431686351

SDP 0.876659551 — 0.250528121 0.62613143
Table 10. Calculation of r-flow

Software r-flow Result

OTRS 0.957322829 0.863160062
(0.957322829 + 0.151767908) )

ITOP 0.063921576 0.042162029
(0.065921576 + 1.497607927) )

SDP 0876659531 0.777740542
(0.876659551 + 0.250528121) )

As we can see from the two tables above (Table 9 and 10), that
the value of n-flow ¢, (4;) not only has a positive value but can
also be negative. While, the value of r-flow ¢,-(4;) always positive
between 0 and 1. The following are tables and graphs based on the
final results of ITSM software ratings.

Software S-flow I-flow Table 11 Final results of software ranking
OTRS 0.957322829 0.151767908
ITOP 0.065921576 1497607927 Software n-flow r-flow
SDP 0.876659551 0.250528121 OTRS 0.805554921 0.863160062
) ITOP -1.431686351 0.042162029
6. ITSM S/W Evaluation Result SDP 062613143 0777740542

Alternative ranking of ITSM software is determined by
superiority flow and inferiority flow. Superiority Flow @~ (4;)
measures how A; is globally superior to all the others, and
Inferiority flow ¢@<(A;) measures how 4; is globally inferior to all
the others. Therefore, the higher S-flow ¢~ (A;) and the lower I-
flow @=(A,;), the better alternative A; is.

Based on Table 8, we obtain two complete ratings from the
alternatives as follows:

R. = OTRS — SDP — ITOP

WWwWw.astesj.com

From both data, it can be concluded as follows:
R, = OTRS - SDP — ITOP
R, = OTRS —» SDP - ITOP

OTRS software still ranks first from the results of ITSM
software ranking analysis based on ITIL V3 quick-win process
criteria.

From the results of the ranking (see Table 11), can be seen that
OTRS software is superior to ITOP and SDP software with n-flow
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values (0.80) and r-flow (0.86). This result shows that OTRS is the
best software when viewed from the ITIL V3 criteria in the service
operation process. Whereas in the second position there is SDP
software with n-flow value (0.62) and r-flow (0.77). ITOP
software is ranked last with n-flow values (-1.43) and n-flow
(0.04).

n-flow
0.80555492
1 1 0.62613143
= =
0
-0.5 OTRS SDP
-1
-1.5
-2 -
1.43168635
‘ n-flow
Figure 3. The n-flow graph
r-flow
0.86316006
1 0.77774054
2
2
0.8
0.6
0.4 0.04216202
0.2 9
0 I
OTRS ITOP SDP
u r-flow

Figure 4 The r-flow graph
7. Conclusion and Future Work
Based on the results of research that has been done, the author

uses the fuzzy SIR (Superiority and Inferiority Ranking) method
in ITSM software ratings. The ITSM software that was evaluated

in this study included: OTRS, ITOP, and Service Desk Plus (SDP).

The evaluation was done by using some criteria which taken from
ITIL V.3 that widely used by companies including: Service
Operations, Service Transitions, and Service Design. We use 9
criteria based on that quick win, namely: Service Desk, Event
Management, Incident Management, Problem Management,
Request Fulfilment, Change Management, Service Catalogue
Management, Service Asset and Configuration Management and
Service Level Management.

The OTRS software shows a value of 0.86, while ITOP
software has a value of 0.04, then the Service Desk Plus (SDP)
software has a value of 0.77. So, the final software ranking shows
that OTRS software is the best software that meets the ITIL V3
criteria in the service operation process, SDP software is in second
place, and ITOP software is in the last position.

In order to improve the results of better research, the authors
suggest the addition of criteria in ranking alternative software.

WWwWw.astesj.com

The criteria used can be adjusted to the needs of the company so
that the ranking of alternative software can better meet the needs
of users (in this case Small-Medium Enterprises (SMEs)) to
improve their company performance for the better. In addition,
this research can be developed into an application to facilitate the
decision maker in determining ITSM software that is in
accordance with the vision and mission of the company.
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APPENDIX 1 Questionnaire Data

1. The weight of the criteria from the decision maker (DM).

DM Cl C2 C3 C4 C5 Cé Cc7 C8 C9
1 DM1 S 4 5 4 5 4 S 4 4
2 DM2 5 5 5 3 5 5 5 5 5
3 DM3 5 4 4 4 3 5 5 3 5
4 DM4 S 5 5 5 3 S 4 3 S
5 DMS5 5 4 4 5 2 4 4 4 5
2. The alternatives weight from the respondent
Respondent
1 2 3 4 5
NO Quick Win Process OTRS ITOP SDP OTRS ITOP SDP OTRS ITOP SDP OTRS ITOP SDP OTRS ITOP SDP
1 Service Desk 4 2 3 4 3 3 3 4 4 4 4 4 4 4 3
2 Event Management 3 2 3 4 3 2 3 3 4 4 4 4 4 4 3
3 Incident Management 4 2 3 4 4 3 3 4 4 3 3 4 4 4 3
4 Problem Management 4 2 3 5 3 3 3 3 4 3 3 4 4 4 3
5 Request Fulfillment 3 3 2 3 3 4 3 4 4 3 3 4 4 4 3
6 Change Management 3 3 2 4 4 3 3 3 4 3 3 3 4 4 3
7 Service Catalog Management 3 3 2 3 3 3 3 4 4 3 4 3 4 4 3
8 Service Asset and Configuration Management 2 2 2 5 3 2 3 3 4 4 4 4 4 4 3
9 Service Level Management 3 2 3 4 2 3 3 4 4 3 4 4 4 4 3
USER? NO YES YES YES YES YES NO NO YES YES YES YES YES YES NO
Continue...
Respondent
6 7 8 9 10
NO Quick Win Process OTRS ITOP SDP OTRS ITOP SDP OTRS ITOP SDP OTRS ITOP SDP OTRS ITOP SDP
1 Service Desk 4 3 5 3 2 4 5 3 4 4 4 4 5 4 5
2 Event Management 3 3 3 3 3 4 4 4 4 4 4 4 4 5 4
3 Incident Management 3 3 4 2 3 4 4 4 5 4 4 4 4 5 5
4 Problem Management 3 2 4 3 2 3 3 3 4 3 3 3 4 4 4
5 Request Fulfillment 5 3 3 3 3 4 4 5 4 4 4 4 4 5 4
6 Change Management 4 3 2 3 3 4 4 3 4 4 4 4 5 3 5
7 Service Catalog Management 3 4 3 3 3 4 4 3 4 4 4 3 4 3 5
8 Service Asset and Configuration Management 4 3 4 3 3 3 4 4 4 4 4 4 4 3 4
9 Service Level Management 4 3 4 3 3 4 4 4 4 3 4 4 5 3 4
USER? NO NO YES NO NO YES YES YES YES YES YES NO YES NO YES
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APPENDIX 2 Fuzzy Decision Matrix

1. Fuzzy Decision Matrix

Cl1 C2 C3 C4

OTRS [ m u [ m u [ m u [ m u
R1 0.50 0.75 1.00 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00
R2 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.75 1.00 1.00
R3 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
R4 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75 0.25 0.50 0.75
R5 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
R6 0.50 0.75 1.00 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
R7 0.25 0.50 0.75 0.25 0.50 0.75 0.00 0.25 0.50 0.25 0.50 0.75
R8 0.75 1.00 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75
R9 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75
R10 0.75 1.00 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00

ITOP [ m u [ m u [ m u [ m u
R1 0.00 0.25 0.50 0.00 0.25 0.50 0.00 0.25 0.50 0.00 0.25 0.50
R2 0.25 0.50 0.75 0.25 0.50 0.75 0.50 0.75 1.00 0.25 0.50 0.75
R3 0.50 0.75 1.00 0.25 0.50 0.75 0.50 0.75 1.00 0.25 0.50 0.75
R4 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75 0.25 0.50 0.75
R5 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
R6 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.00 0.25 0.50
R7 0.00 0.25 0.50 0.25 0.50 0.75 0.25 0.50 0.75 0.00 0.25 0.50
R8 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75
R9 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75
R10 0.50 0.75 1.00 0.75 1.00 1.00 0.75 1.00 1.00 0.50 0.75 1.00

SDP / m u / m u / m u / m u
R1 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
R2 0.25 0.50 0.75 0.00 0.25 0.50 0.25 0.50 0.75 0.25 0.50 0.75
R3 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
R4 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
R5 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
R6 0.75 1.00 1.00 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00
R7 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75
R8 0.50 0.75 1.00 0.50 0.75 1.00 0.75 1.00 1.00 0.50 0.75 1.00
R9 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75
R10 0.75 1.00 1.00 0.50 0.75 1.00 0.75 1.00 1.00 0.50 0.75 1.00

Continue...
C5 C6 C7 C8 C9

[ m u [ m u [ m u [ m u [ m u
0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.00 0.25 0.50 0.25 0.50 0.75
0.25 0.50 0.75 0.50 0.75 1.00 0.25 0.50 0.75 0.75 1.00 1.00 0.50 0.75 1.00
0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.50 0.75 1.00 0.25 0.50 0.75
0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
0.75 1.00 1.00 0.50 0.75 1.00 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00
0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75
0.50 0.75 1.00 0.75 1.00 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.75 1.00 1.00

l m u / m u / m u l m u / m u
0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.00 0.25 0.50 0.00 0.25 0.50
0.25 0.50 0.75 0.50 0.75 1.00 0.25 0.50 0.75 0.25 0.50 0.75 0.00 0.25 0.50
0.50 0.75 1.00 0.25 0.50 0.75 0.50 0.75 1.00 0.25 0.50 0.75 0.50 0.75 1.00
0.25 0.50 0.75 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
0.25 0.50 0.75 0.25 0.50 0.75 0.50 0.75 1.00 0.25 0.50 0.75 0.25 0.50 0.75
0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
0.75 1.00 1.00 0.25 0.50 0.75 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00
0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
0.75 1.00 1.00 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75

[ m u [ m u [ m u [ m u [ m u
0.00 0.25 0.50 0.00 0.25 0.50 0.00 0.25 0.50 0.00 0.25 0.50 0.25 0.50 0.75
0.50 0.75 1.00 0.25 0.50 0.75 0.25 0.50 0.75 0.00 0.25 0.50 0.25 0.50 0.75
0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
0.50 0.75 1.00 0.25 0.50 0.75 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00
0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
0.25 0.50 0.75 0.00 0.25 0.50 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00
0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75 0.50 0.75 1.00
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0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00 0.50 0.75 1.00
0.50 0.75 1.00 0.50 0.75 1.00 0.25 0.50 0.75 0.50 0.75 1.00 0.50 0.75 1.00
0.50 0.75 1.00 0.75 1.00 1.00 0.75 1.00 1.00 0.50 0.75 1.00 0.50 0.75 1.00

2. Aggregated Fuzzy Decision Matrix

Cl C2 C3 C4
/ m u l m u l m u / m u

OTRS 0.25 0.75 1.00 0.25 0.65 1.00 0.00 0.63 1.00 0.25 0.63 1.00
ITOP 0.00 0.58 1.00 0.00 0.63 1.00 0.00 0.65 1.00 0.00 0.48 1.00

SDP 0.25 0.73 1.00 0.00 0.63 1.00 0.25 0.73 1.00 0.25 0.63 1.00

Continue...
C5 C6 C7 C8 C9

/ m u l m u / m u / m u / m u
0.25 0.65 1.00 0.25 0.68 1.00 0.25 0.60 1.00 0.00 0.68 1.00 0.25 0.65 1.00
0.25 0.68 1.00 0.25 0.58 1.00 0.25 0.63 1.00 0.00 0.58 1.00 0.00 0.58 1.00
0.00 0.65 1.00 0.00 0.60 1.00 0.00 0.60 1.00 0.00 0.60 1.00 0.25 0.68 1.00

3. Weighted, Normalized Fuzzy Decision Matrix

Cl C2 C3 C4

[ m u [ m u [ m u [ m u
OTRS 0.19 0.75 1.00 0.13 0.55 1.00 0.00 0.56 1.00 0.06 0.50 1.00
ITOP 0.00 0.58 1.00 0.00 0.53 1.00 0.00 0.59 1.00 0.00 0.38 1.00
SDP 0.19 0.73 1.00 0.00 0.53 1.00 0.13 0.65 1.00 0.06 0.50 1.00

Continue...
C5 C6 C7 C8 C9

[ m u [ m u [ m u [ m u [ m u
0.00 0.42 1.00 0.13 0.61 1.00 0.13 0.54 1.00 0.00 0.47 1.00 0.13 0.62 1.00
0.00 0.44 1.00 0.13 0.52 1.00 0.13 0.56 1.00 0.00 0.40 1.00 0.00 0.55 1.00
0.00 0.42 1.00 0.00 0.54 1.00 0.00 0.54 1.00 0.00 0.42 1.00 0.13 0.64 1.00
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