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FOREWORD

Greetings!

Ultima InfoSys : Jurnal Illmu Sistem Informasi is a Journal of Information Systems which presents
scientific research articles in the field of Information Systems, as well as the latest theoretical and
practical issues, including database systems, management information systems, system analysis and
development, system project management information, programming, mobile information system,
and other topics related to Information Systems. ULTIMA InfoSys Journal is published regularly
twice a year (June and December) by Faculty of Engineering and Informatics in cooperation with
UMN Press.

In this December 2022 edition, ULTIMA InfoSys enters the 2nd Edition of Volume 13. In this
edition there are seven scientific papers from researchers, academics and practitioners in the fields
covered by Ultima Infosys. Some of the topics raised in this journal are: COBIT 5.0: IT Governance
Measurement on Reputable Bank in Indonesia, Measurement of Capability Level Using COBIT 5
Framework (Case Study: PT Andalan Bunda Bijak), Enterprise Resource Planning (ERP) SAP
Business One Evaluation and Improvement Recommendation using Customized Odoo, Evaluation
of Ultima InfoSys Site Usability Using Usability Test & System Usability Scale Method, Measuring
Technology Readiness Index (TRI) of Management Information System Adoption in Higher
Education, Implementation of Simple Additive Weighting on Decision Support System for Accoustic
Guitar with Web-Based (Study Case: Chaniago Sport), The Development of Web-based Sales
Reporting Information Systems using Rapid Application Development Method.

On this occasion we would also like to invite the participation of our dear readers, researchers,
academics, and practitioners, in the field of Engineering and Informatics, to submit quality scientific
papers to: International Journal of New Media Technology (IJNMT), Ultimatics : Jurnal Teknik
Informatics, Ultima Infosys: Journal of Information Systems and Ultima Computing: Journal of
Computer Systems. Information regarding writing guidelines and templates, as well as other related
information can be obtained through the email address ultimainfosys@umn.ac.id and the web page
of our Journal here.

Finally, we would like to thank all contributors to this December 2022 Edition of Ultima Infosys.
We hope that scientific articles from research in this journal can be useful and contribute to the
development of research and science in Indonesia.

December 2022,

Fenina Adline Twince Tobing, S.Kom., M.Kom.
Editor-in-Chief
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Abstract— PT X is required to ensure that IT
governance runs well. The maturity level of IT
governance needs to be measured to determine
what factors each company can improve on. The
purpose of this study is to assess the level of
capability of PT X, which will be measured using
the COBIT 5.0 framework from ISACA, as well as
to provide recommendations regarding governance
and management of information technology that
can build PT X. Measurements were carried out on
BAIO9 (Manage Assets) and DSS03 (Manage
Problems). The results obtained are the BAIO9
process and the DSS03 process both stop at Level 4
(Predictable Process), with an average value of
81.309% for the BAI09 process and an average value
of 81.84% for the DSS03 process.

Index Terms-COBIT 5.0,
Measurement of IT Governance.

Maturity  Level,

I. INTRODUCTION

Information technology governance is rife at this
time. Companies must take measurements to determine
their governance's maturity [1]. However, information
technology governance is not only the focus of
companies.  Profit, nonprofit, education, and
government can also measure IT governance [2]. The
banking industry gives the highest concentration
compared to other sectors regarding IT governance
because it is closely related to their business processes
[3]-[8]. PT X is a financial institution (bank)
established in 1955.

Currently, PT X is the fourth largest bank in
Indonesia in terms of assets and is recognized for its
achievements and excellence in customer service and
management development. This achievement requires
PT X to ensure that IT governance runs well. The
maturity level of IT governance needs to be measured
to determine what factors can be improved by each

company [8]. In addition, the results of the maturity
measurement can also get recommendations for
improvement to the company [5]. There are various
kinds of IT governance maturity measurement tools,
such as ITIL, TOGAF, COBIT, and so on [3]-[8].

COBIT, or Control Objective for Information
Technologies, is a standard guide to information
technology management practices issued by ITGI (IT
Governance Institute), which is part of ISACA
[9],[10]. COBIT has given various versions to measure
IT governance in a company [11]. The most commonly
used version by companies is COBIT 5.0, although the
latest version of COBIT 2019 has emerged [11].

The purpose of this study is to determine the level
of capability of PT X, which will be measured using the
COBIT 5.0 framework from ISACA, as well as to
provide recommendations on governance and
management of information technology that can build
PT X.

Il. THEORETICAL BASIS

A. IT Governance

IT governance is the responsibility of the board and
senior management. It's an integral part of running a
business. It consists of leadership and organizational
structures and processes that ensure that IT maintains
and extends its strategies and goals [12].

B. COBIT 5.0 (Control Objective for Information
and Related Technology)

COBIT is a collection of documentation and guides
that lead to IT governance that can help assessors,
management, and users to bridge the gap between
business risks, control requirements, and technical
problems in organizations or companies [13].

COBIT 5.0 has five principles: meeting stakeholder
needs, covering the enterprise end-to-end, applying a
single integrated framework, enabling a holistic
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approach, and separating governance from
management. following the principles of COBIT 5.0
[9]-[11], [13].

1. Meeting
Stakeholder
Needs

5. Separating

Governance 2. Covering the

Enterprise

From
Management End-to-end

COBIT 5
Principles

3.Applying a
Single
Integrated
Framework

4. Enabling a
Holistic
Approach

Fig. 1 COBIT 5.0 Principles [13]

1. Meeting Stakeholder Needs
The company creates value for its stakeholders by
balancing profit realization and risk optimization
and using existing resources to follow company
goals. Stakeholder needs are translated into Goals
Cascade into more specific, actionable, and
customized goals in the context of Company
goals (Enterprise Goals), IT-related Goals (IT-
related Goals), and Goals to be achieved by the
enabler (Enabler Goals). That way, the company
can adjust COBIT 5.0 to suit the company's goals
and needs according to the company's context.

2. Covering the Enterprise End-to-end
This second principle covers all the functions and
processes needed to manage and manage
enterprise IT wherever information is processed.
This second principle is also helpful in integrating
corporate IT governance into corporate
governance. The IT governance system carried by
COBIT 5.0 can be combined with the corporate
governance system properly. Within the
enterprise, COBIT 5.0 handles all internal and
external IT services and internal and external
business processes.

3. Applying a Single Integrated Framework
This principle enables enterprises to use COBIT
5.0 as a comprehensive and integrated IT
governance and management framework. This
principle also unifies all knowledge previously
scattered in various ISACA frameworks (COBIT,
Val IT, Risk IT, BMIS, ITAF, etc.).

4. Enabling a Holistic Approach
COBIT 5.0 defines a set of enablers to support the
implementation of a comprehensive corporate IT
governance and management system. COBIT 5.0
views that each enabler is interconnected with the
other and can determine whether the performance
of COBIT 5.0 will be successful.

5. Separating Governance from Management

COBIT 5.0 provides a clear separation between

management and governance. They involve different

activities, require other organizational structures, and

serve different purposes.

I1l. METHOD

A. Object of Research

PT X was founded in 1955, 26 September 1955 to
be exact as a national private financial institution. Once
formed, building core values and employee
professionalism is the company's main concern in the
banking sector. As a result, PT X is widely recognized
as a trusted provider of quality products and services. In
1969, when the private sector in Indonesia was hit by a
crisis, PT X was able to survive and was entitled to
obtain a guarantee from Bank Indonesia. PT X then
revised its business plan in 1974, and changed to a
commercial bank in order to meet customer needs.

In 1976 PT X launched the Professional Credit
Program, namely loans for professionals such as
engineers, doctors, and so on. Furthermore, from 1981
to 1982, PT X became the first bank in Indonesia to
implement an online banking system and a branch
office network system. The next step taken by PT X was
to form a network of official foreign exchange business
units in a number of branch offices in 1985 along with
a variety of new products.

In 1987, PT X distinguished itself from its
competitors in the domestic market by being the first
financial institution to offer banking services through
ATM machines in Indonesia. This achievement is
widely recognized as Indonesia's entry into the world of
modern banking. PT X became a public company on the
Jakarta Stock Exchange and Surabaya Stock Exchange
(now the Indonesia Stock Exchange/IDX) in 1989.

PT X began providing services for middle class and
upper class customers in 1998, in order to increase the
number of customers. Commerce Asset Holdings
Berhad (CAHB), which is now widely known as X
Group Holdings Berhad, acquired shares of PT X in
2002. In 2007, all share ownership moved to X Group
as part of an internal reorganization to consolidate the
activities of all X Group subsidiaries. In May 2008, PT
X officially changed its name. In order to comply with
the Single Presence Policy (SPP) set by Bank
Indonesia, Khazanah Nasional Berhad as the majority
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shareholder of Lippo Bank and also the controlling
shareholder of PT X (through X Group), officially
merged the two banks on November 1 2008 which was
followed by the introduction of the logo to the wider
community.

B. COBIT5.0

In this study, there are stages of measurement using
COBIT 5.0. the following are the steps carried out:

1. Determine the goals and problems that exist in
the company

2. Analyze the issues that exist in the company

3. Choose the process priority of the 37 processes
from COBIT 5.0 that the company wants to
measure

4. Conduct an assessment for each process that
has been selected

5. Determine the level of capability of each
process

6. Determine the target level of ability desired by
the company

7. Provide recommendations under the findings
and the resulting impacts

C. Stages of Evaluation

The stages of measuring IT governance have four
steps [14]-[16]:

1. Planning. Determining the object to be
measured and determining the purpose of the
measurement, as well as identifying existing
business processes in the company

2. Preparation. The preparations made are to
collect data for processing. The first thing to do
is to give Enterprise Goals to the company to
be sorted from the most important to the least
important. The second is to map IT-related
Goals according to the company's goals, vision,
and mission; the last is to map the COBIT 5.0
process.

3. Measurement. Collect and evaluate evidence
and data through interviews and provide
questionnaires to the company's IT. Data
collection uses qualitative data collection
methods by conducting environmental
observations and observing documents owned
by companies that have become standards or
provisions of COBIT 5.0, as well as by
conducting interviews and giving
questionnaires to the company's IT division so
that evidence and company data will be
obtained, and can It is known that the level of
corporate information technology governance
capability is at what level.

Reporting. In the last stage, all data and evidence
obtained will be processed and made into a report
containing the results of evaluation activities and
recommendations for the company. The information
will later be given to the company to be a reference so
it can develop even better.

IV. RESULT AND DISCUSSION

A. Planning

The object of this research is PT X, a bank that
managed to survive when the crisis hit Indonesia in
1969. PT X was established on September 26, 1955, as
a national private financial institution. To meet the
needs of its customer's customers, PT X has an IT
division that will manage and make the IT
infrastructure at PT X always run well so that all PT X
operational activities can run well without any
obstacles.

Therefore, the role of the IT division in a company
is significant because, in modern times, most
companies and people use technology in their daily
lives. If the IT division experiences disturbances in its
operational activities, all of the company's operating
activities will be disrupted, starting from the slow
service to customers or PT X customers, not recording
tickets or logs of problems that occur, thus disrupting
operational management activities.

This makes it necessary for PT X to measure the
level of IT governance at PT X, with the hope that this
research can increase the level of IT governance at PT
X to help PT X improve the existing system at PT X to
improve services. To customers or customers of PT X.
In measuring the level of IT governance, this study
focuses on the Build, Acquire, and Implement 09
(BAIQ9) process on asset management and Deliver,
Service, and Support 03 (DSS03) on problem
management.

B. Preparation

The steps to prepare for the evaluation are to
determine the company's chosen processes. For this
reason, this study determines the goals of PT X first.
Then the company analyzes the IT Related Goals of
COBIT 5.0, which are following the goals and vision,
and mission of PT X. After completing an analysis of
the IT Related Goals, the company chooses which
process is very much needed by the company so that
the IT system at PT X can develop and become even
better, here are 37 techniques that are in the COBIT 5.0
framework.

Table 1 Process on COBIT 5.0

# Process Description

1 EDMO01 Ensure Governance Framework
Setting and Maintenance

2 EDMO02 Ensure Benefits Delivery
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# Process Description The following explains the company's observations,
1. Observation
2 E\'ﬁ,ﬁ,"gf E”ﬁ;‘;ﬁf&i’iﬁﬂ",‘?%ﬁg@‘ﬁg‘;’:Cy Environmental observations were carried out
Framework when observing the IT BHOSD room, namely the
7 APO02 Manage Strategy IT Division room at PT X. At the time of keeping
8 APOO3 Manage Enterprise Architecture the IT Division workspace which was located on
190 ﬁﬁggg M'\:;‘sggee";r(‘)?t‘g'izn the 2nd Floor, the workspace looked neat,
11 APOOG Manage Budget and Costs organized, organized, calm, and has enough
12 APOQ7 Manage Human Resources privacy to make members or employees who
13 APO08 Manage Relationships become part of the IT Division can work well and
14 APG09 Manage Service Agreements comfortably. PT X also made security for the IT
12 ﬁigﬂ M,\;‘;‘sggesgﬂg::gs Division's workspace quite tight, namely by using
] APOL2 Manage Risk two (2) types of protection, namely with
18 APO13 Manage Security employee cards that have been installed with
19 BAIO1 Manage Programmes and Projects barcodes and also by entering a combination of
20 BAI02 Manage Requirements Definition PINs that have been registered in the security
21 BAIO3 Manage 50'”“ngi'l‘éemiﬂca“"” and system that has been created. This is intended so
Z [ oo [ Wersgemmminymd Gy | e T orkepace at PT X
isati :
) Erg1ablement ’ Meanwhile, and document observation is done by
24 BAIO6 Manage Changes asking the company whether PT X, especially the
25 BAIO7 Manage CThang?tAc?emance a8 IT Division, has the required documents and is
6 BAI0S Man;ggsl'('n%rmgdge requirec_i to be owned by the company. PT X or
27 BAI09 Manage Assets not. This refers to the Process Assessment Model
28 BAI10 Manage Configuration (PAM) document in COBIT 5.0. The following is
29 DSS01 Manage Operations a list of documents that must be owned by PT X
30 DSS02 Manage Sf“’?ge et A based on the PAM documents on COBIT 5.0 and
3 DSS03 Managce' Perr(])ttflems documents that are already owned by PT X:
32 DSS04 Manage Continuity )
33 DSS05 Manage Security Services Table 2 List of Documents
34 DSS06 Manage Business Process Controls # ] Documents of COBIT5
35 MEAO01 Monitor, Evaluate, and Assess BAI09 ( Manage Assets )
Performance and Conformance 1 Uplate o assel inventory
36 MEA02 Monitor, Evaluate, and Assess the > Configuration repository
Sy§tem of Internal Control 3 Al register
37 MEA03 Mgg&ogl,iféﬂwﬁhaggtgzﬁss 4 Result of p_hysical inventory.checks
Requirements 5 Result of_flt-for-purpose reviews _
6 Communication of planned maintenance downtime
. 7 Maintenan reement
In the end, PT X, through the IT leadership of 8 Asprof,; ;ﬁ;?;;cjre;em requests
BHOSD chose the BAIO9 (Manage Assets) and DSS03 9 | Updated asset register
(Manage Problems) processes because there were 10 | Authorized asset retirements
several shortcomings regarding asset recording and 11 | Results of cost optimization reviews
problem management at PT X. Then, this study 12 \Cl)a;iﬁgrtumtles to reduce asset costs or increase
compiled a questionnaire and interview questions for 13 | Register of software licenses
PT X, who are part of the audit steps. Questions and 14 | Results of installed license audits
guestionnaire statements refer to the process chosen by DSS03 ( Manage Problems )
PT X and based on the guidelines from COBIT 5.0. ; Eiﬂ(-f_e'?te footbfauses —
riteria Tor problem registration
C. Measurement 3 | Problem |og|ID !
The audit implementation uses an evaluation of g 'Cnlf)':ee;tsgfjfclstr'g:jests P
interview data and questionnaires given to the 6 | Problem classification scheme
company. Interviews were conducted with leaders or 7 | Problem status report
heads of the IT Division, while questionnaires were 8 | Problem register
given to all three members of the IT Division. Then to 9 | Root causes of problems
support the audit results, observations were made, both ﬂ Eﬁ;’\:\fﬂ;ﬁg‘:'ﬁ;‘g? dr:pons

environmental comments and document observations.
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# Documents of COBIT5
12 | Proposed solutions to known errors
13 | Closed problem records

14 | Communication of knowledge learned
15 | Problem resolution monitoring reports
16 Identified sustainable solutions

From the list of documents in Table 2, PT X has
all the documents required by COBIT 5.0 so that
the IT governance capability at PT X can develop
better in the future. This is supported by the
existence of a document that lists the assets
owned by PT X, the purpose for which these
assets are held, and the assets' lifetime. In
addition, there is a document containing a report
on what assets are being updated or rejuvenated
for these assets so that all purchases used at PT X
are always in the best performance.

2. Interview
Interviews were conducted directly at the
company's location in Gajah Mada, Central
Jakarta. On this occasion, the opportunity to work
an interview with the IT Leader of BHOSD as the
IT Division at PT X. The interview questions
posed to PT X related to the two processes that
had been selected, namely BAIO9 on how to
manage company assets and DSS03 on how how
to address problems that exist in the company.
The questions asked were nine items with an
interview time of about 10 to 15 minutes. From

the results of the interviews that have been carried
out, several conclusions can be drawn as follows:

a. There are no unused or unused assets if
assets such as computers have been
ordered according to needs.

b. There are no expired or expired assets
that are still being used.

c. There is no benchmarking process at PT
X. PT X already has its standards.

d. PT X pays several licenses to support PT
X's operational activities.

e. Any problems that exist will be recorded
at the service desk. Then the service
desk will provide a ticket so that the
problem (problem) can be recorded, and

f. There are rarely problems that are
proactive in management activities.

3. Questionnaire

The questionnaire given contains statements and
questions that are per the two COBIT 5.0 processes that
have been selected by PT X, namely BAIO9 (Manage
Assets) and DSS03 (Manage Problems). The
guestionnaire given to the company consists of 5
levels, where level 1 contains specific statements,
while level 2 to level 5 has general questions. To
advance to the next level, the average score on the
questionnaire must reach a minimum of 85%.
However, if it is less than 85%, the questionnaire stops
at that level, which is the level of capability of PT X
towards the COBIT 5.0 process that PT X has chosen.

Capability Level Comparison

BAIOS

q,

o _
] 05 1,0 15 2,0 25 3,0 35 40 45 5

0

B Current M Target

Fig 1 Comparison Chart

Figure 2 shows a graph of the achievement of the
capability level of IT governance that has been achieved
by PT X and the targets to be performed by PT X. It can
be seen that the orange-colored graph shows the level
of capability of IT governance at PT X, which reached

Level 4, while the chart The blue color target for the
desired level of IT governance capability from PT X is
Level 5. This is quite good because the level of IT
governance capability and the target chosen by PT X
are only one level different. So this research is
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considered good enough because PT X only needs to
develop and improve some things that are considered
lacking so that the level of governance capability of PT
X can reach Level 5. Then several findings are
produced, which are crucial for the company if not
handled quickly and appropriately. Here are the results:

1. Lack of information processing required for
asset management and problem management
processes

2. Lack of review or analysis of asset valuation and
measurement data

3. Lack of identification and establishment of
procedures and frequency of assessments by the
objectives of problem management

4. Lack of anticipation or corrective action in case
of special conditions regarding problem
management

V. CONCLUSION

Based on the results of the evaluation of the
measurement of the level of IT governance capability
in the IT Division of PT X using the COBIT 5.0
framework and using the BAIO9 (Manage Assets)
process and the DSS03 (Manage Problems) process, the
results obtained are that the BAIO9 process and the
DSS03 process both stop. At Level 4 (Predictable
Process) with an average value of 81.30% for the
BAI09 process and 81.84% for the DSS03 process.

The recommendation given to the shortcomings that
exist in PT X is to make a schedule in terms of
conducting a review of the valuation of existing assets
at PT X so that every support in PT X can be
appropriately recorded for its useful life so that there are
no assets that are not used even though they have a
useful life. Has not been exhausted. Then control the
party who analyzes the assessment data so that the data
can be used if special conditions occur at PT X. and
determine the objectives of problem management
properly so that all kinds of information needed can be
adequately provided so that problem management
activities can run smoothly. and take corrective actions
that must be taken if special conditions occur in PT X.

The advice to PT X is to process other processes that
existin COBIT 5.0 so that governance development can
be even better, and make improvements or
developments per the recommendations that have been
given..
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Abstract— PT Andalan Bunda Bijak is a company
that distributes baby equipment. In running its business,
PT Andalan Bunda Bijak implements a system called
MySoft to assist the company's business activities. The
business development of the company has not entirely
run optimally. This is because there are still problems
related to risk management (no SOP for handling
problems, no division to handle issues, and no problem
recording) and information security (no information
security policy and no information security training).
With this problem, it is necessary to measure the level of
capability in corporate information technology
governance. This study was conducted to analyze the level
of corporate information technology governance
capability using the COBIT 5 framework. This study uses
three domains (EDM, APO, and DSS) and four processes
(EDMO03, APO12, APO13, and DSS05) obtained from the
mapping results PT Andalan Bunda Bijak's vision,
mission, goals, and strategies for the problems faced by
the company. Data was collected by interviewing the
company's operational leaders and managers and
observing the systems, documents, and company
environment. The results of this study determined that
each process was at level 1 (performed process). There is
a gap of 1 level between the level of capability of the
company's current state and the level of capability of the
company's expectations. There are 28 recommendations
for improvement given to the company.

Index Terms—Capability Level; COBIT 5; Information
Technology Audit; PT Andalan Bunda Bijak.

. INTRODUCTION

Fulfilling the organization's vision and mission is
an important thing that every organization must realize.
One way to realize the organization's vision and
mission can be done by utilizing existing information
technology (IT) [1]. The utilization of information
technology penetrates almost all areas of the

organization, be it government, private companies,
education, health, industry, and so on [2]. Using trusted
information technology can help and facilitate every
activity carried out by its users. Good use of
information technology must be supported by good
information technology governance and aligning
information technology to align with the organization's
vision and mission [3].

Information technology governance can be good if
the use of information technology goes as expected [4].
Information technology governance helps an
organization manage its infrastructure and performance
[3]. In addition, information technology governance is
also helpful for convincing organizations that
information technology (IT) can appropriately manage
IT-related risks and  opportunities,  support
organizational goals, and maximize investment in IT
[5]. To determine whether information technology
governance in the organization has been implemented
correctly, directed, and appropriately, it is necessary to
carry out an information technology audit process [4].

Information technology audits have the benefit of
correcting errors and irregularities that exist in IT
implementation and can evaluate the maturity level of
IT use in the organization [6]. Information technology
audits are carried out by examining every process, asset,
and control that exists at various levels of the
organization to ensure that all of them comply with
applicable standards [7]. Implementing an information
technology audit requires a framework, one of which is
COBIT [6].

COBIT stands for Control Objective for
Information and Related Technology [2]. COBIT is a
directed IT management and governance guide to
bridge the gap between business risks, control needs,
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and problems [8]. COBIT evolves from one version to
another, and the latest version of its development is
COBIT 2019 [6]. However, many studies have not used
the version of COBIT 2019 but are still using the
version of COBIT 4.1 and COBIT 5.0 [9].

COBIT 5.0 is a guide that helps a company
generate value and achieve company goals through
effective information technology management and
good governance [8]. Apart from that, the use of
COBIT 5 itself can provide a practical and
comprehensive approach regarding the relationship or
relationship between business processes and IT [2],
[10] and has been widely applied or implemented in
companies, making it easier for companies to
implement it [11]. COBIT 5 first appeared or was
published in 2012 [12], and the renewal of this type of
COBIT is based on the addition of several frameworks
and standards, such as IT risk, IT val, ITIL, and 1SO
standards which are integrated into COBIT 4.1 [13], so
COBIT was born. COBIT 5 consists of two areas, five
domains, and thirty-seven processes [14]. The
application of the COBIT 5 framework is intended for
PT Andalan Bunda Bijak.

PT Andalan Bunda Bijak is a company engaged in
distributing baby equipment products. This company
was founded to facilitate the distribution of products in
the market. The company's business strategy in 2022 is
to expand the company's business scope by opening
new company partners so that later products from this
new partner can be distributed by PT Andalan Bunda
Bijak, which of course, is still related to baby
equipment. However, to carry out this strategy, PT
Andalan Bunda Bijak has several problems within the
company that hinder the implementation of this
business strategy.

Based on the results of a pre-interview with Mr.
Joko as the leader of PT Andalan Bunda Bijak, some
problems hinder the implementation of business
strategies for the company, namely the lack of risk
management for a problem that occurs in the company
both in general and from the system used. The absence
of SOPs and special units responsible for risk
management causes problems in this company. In
addition, in terms of risk management, PT Andalan
Bunda Bijak does not have a recording document
regarding events or issues that pose a threat and risk to
the company.

Apart from problems regarding risk management,
PT Andalan Bunda Bijak also has one more focus for
the company, which is related to the security of the
company itself. Mr. Joko believes that security for the
company is critical because it will relate to data and
information held by the company, both internal data
(employees, finances, total stock) and external data of
the company (customers and suppliers). In terms of

security itself, PT Andalan Bunda Bijak does not have
an information security policy that regulates physical
safety, network security, and access rights to the
MySoft system, and every employee in the company is
not provided with training on physical security and
malware to form self-awareness of every employee.
Table 1 below describes the problems, impacts, and
focus areas of the issues faced by PT Andalan Bunda
Bijak:

Table 1. Company’s Problem, Impact, and Focus Area

Problem

Impact

Focus Area

Does not have SOP and a
special risk management
unit in the company.

Problem-solving time is
longer.

Risk
l]IﬂF'IHgEIIJZ?’lt

Do not have documents
recording events that are
threatening and risky for

The magnitude of the
threat and the potential
loss experienced cannot

Risk
management

the company. be known with
certainty.

3 Does not have an| There is potential for | Resource
information security | employee negligence in | management
policy that governs | terms of misuse of IT
physical security, | facilities and company
network security, and | information.

access rights to the
MySoft system.

4 There is no training on
physical security and
malware for company
employees.

Given the problems and important focus for the
company, the company needs to conduct an audit of the
information technology governance that exists in the
company using the assistance from the COBIT 5
framework to prepare the business strategy of PT
Andalan Bunda Bijak in 2022, namely expanding the
scope business of the company. This information
technology governance audit will focus on the part of
risk management that is a problem for the company and
security, which is an important focus and special
request from the company.

Il. THEORETICAL BASIS
A. IT Governance

Information technology governance or IT
Governance is a component of integrated company
activities that include business processes and
organizational structures to ensure that information
technology follows corporate strategy and goals [15].
Information technology governance has five focus
areas that describe the topics that executive
management needs to address to manage IT within the
company. The five focus areas include strategic
alignment, value delivery, resource management, risk
management, and performance management.
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B. Information Technology Audit

Evaluation and inspection activities of an
organization's IT infrastructure, data, applications,
procedures, and operational activities fixed on
recognized standards and established policies are the
meaning of information technology audits [16]. In
conducting an audit, of course, some stages must be
considered. According to Gallegos, there are four
stages of an audit, including planning, fieldwork,
reporting, and follow-up [17].

C. COBITS

COBIT 5 is a standard for companies that is useful
in helping a company to generate value and achieve
company goals through effective management of
information technology and good governance [8].
COBIT 5 first appeared or was published in 2012 [12],
and the renewal of this type of COBIT is based on the
addition of several frameworks and standards, such as
IT risk, IT val, ITIL, and ISO standards which are
integrated into COBIT 4.1 [13], so COBIT 5 was born.

COBIT 5 will be used to determine the selected IT
process. 4 processes must be carried out in choosing
the IT process, which can be seen in Figure 1 below
[18]:

Figure 4—COBIT 5 Goals Cascade Overview

Stakeholder Drivers
(Environment, Technology Evolution, ...)

Stakeholder Needs

Benefits Risk Resource
Realisation Optimisation (Optimisation

( Cascadeto ) b (_ AppendixD )

Enterprise Goals —
(" Cascadeto ) b (_AppendixB_)
T-related Goals —

( Cascadeto ) b (_ AppendixC )

Enabler Goals

Figure 1. COBIT 5 Goals Cascade

1. Stakeholder drivers influence stakeholder needs

Determining the needs of stakeholders can be
influenced by several driving factors, including
changes in the company's business strategy,
changes in the business environment, changes in
applicable rules and policies, and the emergence
of new technology to replace old technology.

2. Stakeholder needs cascade to enterprise goals

After the needs of the stakeholders are obtained,
the next step will be to map these needs into
several general goals for the company. There are

17 general goals in the company provided by
COBIT 5.

3. Enterprise goals cascade to IT-related goals

After the company's goals are obtained based on
the mapping carried out, these goals will be
mapped into IT-related goals. There are 17 IT-
related goals provided by COBIT 5.

4. IT-related goals cascade to enabler goals

The final stage to be carried out is to re-make the
IT-related goals obtained previously to become
one of the enablers. The enabler in question is the
IT process. There are 37 IT processes divided into
five domains and two areas.

D. RACI Chart

RACI chart is an acronym for Responsible,
Accountable, Consulted, and Informed chart, a matrix
describing the activities and powers of an organization
or company in making decisions [19].

E. Capability Levels

The capability level is adapted from ISO/IEC
15504 - 2 and is a substitute for the maturity level used
in the assessment process. This assessment process is
based on the organization's ability to carry out the
functions specified in the assessment model [20]. This
capability model consists of 6 levels or levels, and four
scales are used to assess each stage to advance to the
next step or level [21].

F. Gap Analysis

Gap analysis is done by comparing the current
situation with the expectations or targets of a company.
To get the results of this gap, there is a formula used as
shown in Figure 2 below:

Gap Analysis = expected valie — current value

Figure 2. Gap Analysis Formula.

I1l. METHOD

The research method used to measure this
information technology's governance and management
capabilities of this information technology is the
COBIT 5 method, with the research object being PT
Andalan Bunda Bijak. In addition, this study uses the
audit stages of Gallegos [17], namely:

A. Planning

The first stage in conducting an information
technology audit is planning. Planning, in this case,
is related to determining the object of research to
be audited, which in this case is PT Andalan Bunda
Bijak, as well as conducting initial communication
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with the company to analyze the company's vision,
mission, goals, and strategic plans in the future
(this is done by running pre-interview with Mr.
Joko as the leader of PT Andalan Bunda Bijak) to
later be mapped based on the stages of the COBIT
5 method to determine the selected process. Once
selected, each process will produce a RACI chart
and respective audit documents as a guide for
conducting more detailed and in-depth interviews
regarding information technology governance.

B. Field Work

The second stage in conducting an information
technology audit is conducting fieldwork. Field
works are carried out to collect all necessary
information in the audit process. In this study,
information collection can be done by conducting
observations and interviews with resource persons
from PT Andalan Bunda Bijak. Observations are
carried out by monitoring the MySoft system used
at PT Andalan Bunda Bijak and every document
that is made and adhered to, such as SOPs,
policies, and so on, as well as monitoring the
company's environmental  conditions.  The
interview technique is carried out by asking
questions to the informants based on the
guidelines from COBIT 5 to get answers or more
detailed and in-depth explanations as the basis and
evidence for conducting an assessment later for
each selected COBIT 5 process.

C. Reporting

The third stage in conducting an information
technology audit is reporting. All data collected
through observations and interviews will be
analyzed, and the capability level will be
calculated. After the capability level is obtained,
the next step is to analyze the gap between the
current actual situation in each COBIT 5 process
and the expectations or targets of PT Andalan
Bunda Bijak. After the capability level and gap
analysis results are obtained, it will be continued
by making an audit report containing an
assessment and capability level, gap level, and
recommendations for improvement to increase the
expectations of PT Andalan Bunda Bijak.

D. Follow Up

The last or fourth stage in conducting an
information technology audit is to follow up. The
follow-up, in this case, is a continuation of the
previous step, namely reporting where the
completed report will be given to the company for
re-evaluation. Furthermore, all recommendations
for improvement are entirely the company's
responsibility, whether existing enhancements

will be implemented or become a reference for
future improvements.

Then, measuring the value of the capability level
of governance and information technology
management is carried out by carrying out some
stages/flows from COBIT 5, namely, determining
company goals which will then be used for mapping
with COBIT 5 enterprise goals. The next step is
mapping Enterprise Goals to IT Goals. Whose results
are used for mapping to the COBIT process.

The scoring will be based on the criteria in the

capability level. The levels of capability level can be
seen in Table 2 [21]:

Table 2. Capability Levels
Capability Levels

5 — Optimising Process

4 — Predictable Process

3 — Established Process

2 — Managed Process

1 — Performed Process

0 — Incomplete Process

The capability level has six levels, starting with
level O, then the highest level weighing 5. The
achievement technique at the capability level is mature,
which means the company needs to meet the low level
to reach the next level. Companies must get a score of
85% to continue the assessment to the next level. The
assessment category in using the capability level can
be seen in Table 3 [21]:

Table 3. Assessment Category
Category Score
N (Not Achieved) 0% - 15%
P (Partially Achieved) > 15% - 50%
L (Largely Achieved) > 50% - 85%
F (Fully Achieved) > 85% - 100%

IV. RESULT AND DISCUSSION

The following are the results of the analysis and
discussion of research following the stages of the
Gallegos audit [17]:

A. Planning

In the planning stage, five things must be done. The
first is to determine the object of research. The object
of research to be studied is PT Andalan Bunda Bijak.
Next was to conduct a pre-interview with Mr. Joko, the
director of PT Andalan Bunda Bijak. Pre-interviews
were performed two times via zoom. The first pre-
interview discusses the general picture of the company,
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while the second pre-interview discusses the problems Table 6. Selected IT Processes

faced by PT Andalan Bunda Bijak. IT Processes Process Purpose Statement
EDMO03  (Ensure | Ensure that IT-related enterprise risk does not

The third step is to determine the selected IT Risk Optimization) | exceed risk appetite and risk tolerance, the

process. The determination of the established IT impact of IT risk to enterprise value is
process begins with deciding enterprise goals. ;ifﬁggﬁci“fijﬂui‘gf‘fma&‘gz dP‘“e“““l for
E_n@erprlse_ gf)als were set based_on an analy_SIS of the APO12  (Manage | Integrate the management of IT-related
vision, mission, goals, and business strategies of PT Risk) enterprise risk with overall ERM and balance
Andalan Bunda Bijak. The results of the selected thetcost_sﬂﬂ_dllzeueﬁtsOfmanagmgIT-related
- - . eNnterprise ris

enterprise goals can be seen in Table 4 below: APOT3  (Manage | Keep the impact and occumence of

Security) information security incidents within the

enterprise’s risk appetite levels
DSS05  (Manage | Minimise the business impact of operational

Table 4. Selected Enterprise Goals

Code Enterprise Goals Security Services) | information security vulnerabilities and
01 Stakeholder value of business investment incidents
07 Business service continuity and availability
11 Optimisation of business process functionality
14 Operational and staff productivity . .
T; Skilled and mofivated people The fourth step taken at the planning stage is to
17 Product and business innovation culture make a RACI Chart of each selected IT process which

can be seen in Figures 3, 4, 5, and 6 below:

After the enterprise goals are selected, the next step - b e e e e
is determining IT-related goals. Mapping enterprise EDMO3 RACT Chart (Ensure Risk Optimization )
goals do determination of IT-related goals into IT- o %15
related goals. The results of the selected IT-related 5 § 5|, |8 ag 512
. =] = @ =5 =
goals can be seen in Table 5 below: SIREHE § 5|5 HEEIE
é ‘g Z = 282 %O '5 e é
AR PR R HE
Table 5. Selected IT-Related Goals Eggz"g?aﬂcepfamce S|a|5|3 § EEEIE R
Code - ITiR.elated Goals (Emhm.re risk management ) AR CIC ¢
01 | Alignment of IT and business strategy TDMO03.02
03 S;;Js:;lg?:gog executive management fot making IT- (Direct risk management) IRrRICIC C
3 _ . EDM(.)3.03_ mlrlclce c
04 MM?EEd IT-related business risk _ _ (Monitor risk management )
05 Rea].lse_d benefits from IT-enabled investment and services Figure 3. RACI Chart EDM03
portfolio o .
07 | Delivery of IT services in line with business requirements APO12 RACI Chart (Manage Risk)
08 | Adequate use of applications, information, and technology Ep g
solutions g HE:
— 5| [Z|8],|E 2o
09 | IT agility £ —gs é"% g =R
10 | Security of information, processing infrastructure, and IR Z 5 g 518 =l a
applications ) . E 2 E_% E| E R g g g
11 | Optimisation of IT assets, resources, and capabilities i;yofg‘gcfw“ Practice EREEREND B CO R
12 | Enablement and support of business process by integrating (Collect data’) LlallR | ClCiC c
applications and technology into business processes APO12.02 tladrlelele c
13 | Delivery of programmes delivering benefits, on time, on dnalyse risk)
budget, and meeting requirements and quality standards aigal;;g?a risk profiie) [ A1R|C c c
14 | Availability of reliable and useful information for decision APO12.04 .
makmg (Articulate risk) LAMR|CIC|C c
16 | Competent and motivated business and IT personnel APOLZOS o jar|c|cele c
17 | Knowledge, expertise, and initiatives for business fsg’l’;gﬁ’ fsk managemenit action porifelio )
innovation (Respond to risk) I|lanR|c|c|c c
Figure 4. RACI Chart APO12
- . - APOI13 RACI Ch ‘Man S;cn; ‘; -
After selecting IT-related goals, the next step is . i
determining the IT process. Determination of IT ; 3yl E .3 % g )
processes is done by mapping IT-related goals into IT HMEE EERE ;% i
5 gleg|&
processes. The results of the selected IT processes can R iaciociin E e 5 HEEEEE
be seen in Table 6 below: (Eobish v maitan an 155) . A e 5
:\[if;ir.:'.?lfrdnlarmgumrm/ormmrause('ur'm'rlsklv'('n/m(’wplmr) a2 et e A €

Figure 5. RACI Chart APO13
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DSS05 RACI Chart (Manage Securily Services )
o]
: HHE
HARERE
] o E
ElEE E ? g8 T
! PG
HMEHLEREIHEE
2|1=|g(8 I
HHHEHEBEERE
Key Govemance Practice ola|lo|wm|t|S|=|T|w w ;E
3
DS505.01 I AM|R|(C|C|C c
(Protect against mahvare) |
205,02
DS505.02 I AM|R|C|C|C C
(Manage network and connectivity security)
$505.
D58505.03 I AI|R|C|C|C c
(Manage endpoint security)
$508.
DSS05.04 I|[AI|R|C|C|C C
(Manage user identity and logical access)
$505.05
DSS03.0 I |[AI|R|C|C|C c
(Manage physical access to IT assets)
s
DS505.06 1|la1r|c|c|e c
(Manage sensitive documents and output devices )
.07
DSS05.0 1|latr|clc|e c
(Monitar the infrasiructure for security-related events)

Figure 6. RACI Chart DSS05

The last step in the planning stage is to create an
audit document. The audit document will contain
questions from the COBIT 5 guide for each selected IT
process. Every question must be answered, and an
assessment will be made based on the answers given to
get the value of the capability of the company's current
state.

B. Field Work

At this stage, information collection is carried out
by collecting data which is applied in 2 methods,
namely interviews and observations, which will then
produce audit evidence regarding PT Andalan Bunda
Bijak. Observation activities are carried out online and
have several scopes, namely system observations,
document observations, and observations of the
company's current environment.

1. System observations

The observation results obtained on the system
used by the company today is that the system can
only be accessed with the appropriate user
username and password. So far, the system used
rarely has a significant problem, where the issues
that arise are usually related to differences in the
amount of stock and an inaccessible system (error).
The frequency of occurrence of this problemis also
infrequent (2-3 months) based on information from
the system developer. In addition to problems, the
system still has several shortcomings, especially
those related to security and preventing potential
risks. The system used in the company does not
have a reminder or alarm that detects an intruder in
the system. In addition, the company's system
cannot see multiple users with the same account.
The lack of this company system can raise several
potential threats, such as data theft and personal
and corporate identity, that hackers and company
insiders can carry out.

2. Document observations

Observation of company documents is carried out
by analyzing the contents of company regulatory
documents. The company's regulatory documents
have entirely and in detail explained the general
provisions, rights, obligations, and rules that apply
to each employee. However, unfortunately, the
document does not contain conditions governing
security, access rights, and risk management for
obstacles or problems faced by the company.

3. Company environmental observation

The company's environmental observations
revealed that the company had completed physical
security by implementing 10 CCTVs spread over
several points of the company. In addition to
implementing CCTV, critical company data safety
is better maintained when the company has a
special cupboard permanently locked in the
Operations Manager's room. To access the
company or the room, every employee must use an
identity card (id card), while company employees
must accompany guests or outsiders. The
company's room and access door will be locked
after office hours and guarded by shophouse
security guards. Currently, the company owns 7.

In conducting interviews, the sources to be
interviewed are determined based on the results of the
RACI chart indicated by the letter R. Based on the
results of the existing RACI chart, and there are two
sources to be interviewed, namely directors and
operational managers. The interviews are based on
questions taken and summarized from the ISACA
COBIT 5 guide.

C. Reporting

At this stage, three activities will be carried out,
namely measuring the level of capability, conducting a
gap analysis, and making recommendations for
improvement where these three activities will be
combined in the form of an audit report to be submitted
later to the company.

The first activity carried out is to calculate the
level of capability. The calculation of the level of
capability is based on an assessment of the answers
presented by the interviewees at the time of the
interview. The first step in this calculation is to
calculate the average value of IT activity to get a value
for each existing IT sub-process. After getting the
score for each IT sub-process, the next step is
calculating the average return for each current IT sub-
process value to get the value for each selected IT
process. Calculations for each selected IT process can
be seen in Figures 7, 8, 9, and 10 below:
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86,67% + 72,50% + 86,75%
3

average value of EDMO03 process =

245,92%
3

average value of EDM03 process =

average value of EDMO03 process = 81,97%

Figure 7. Average Value EDMO03

36,43% + 64,29% + 57,14% + 56,60% + 60,00% + 80,75%
6

average value of APO12 process =

355,21%

average value of APO12 process = 3

average value of APO12 process = 59,20%

Figure 8. Average Value APO12

95,71% + 47,14% + 12,00%
3

average value of APO13 process =

154,85%
3

average value of APO13 process =

average value of APO13 process = 51,62%

Figure 9. Average Value APO13

68,33% + 38,89% + 85,00% + 96,63% + 71,43% + 92.00% + 72,00%

average value of DSS05 process = >

524,28%
average value of DSS05 process = ——

average value of DSS05 process = 74,90%

Figure 10. Average Value DSS05

The capability levels from PT Andalan Bunda
Bijak in all IT processes are measured to stop at level
1, namely the performed process (PT Andalan Bunda
Bijak has succeeded in carrying out the IT process and
achieving the expected goals). Table 7 below contains
conclusions from all measured IT processes:

Table 7. Conclusion of all IT processes

TI Processes Score Conclusion
EDMO03 81.97% Stop at level 1
APQO12 59.20% Stop at level 1
APO13 51,62% Stop at level 1
DSs05 74,90% Stop at level 1

The second activity carried out is conducting a gap
analysis. The calculation of the gap analysis is carried
out to find the differences between the current
condition and the conditions expected by PT Andalan
Bunda Bijak and what efforts must be made for
recommendations for improvement. This analysis is
carried out by comparing the current capability levels
(as-is) and the expected capability levels (to-be). Here
is Figure 11, which is a radar chart gap analysis that
occurred at PT Andalan Bunda Bijak:

Gap Analysis PT Andalan Bunda Bijak

e 555
5505 APOL2
sl t0- b
APO13
Figure 11. Radar Chart Gap Analysis
The third activity carried out is making
recommendations  for  improvement.  Making

recommendations for improvement is based on each
action that has not been maximized in its application to
the company. Determination of activities that have not
been maximized is done by comparing the values
obtained from each activity in the IT process based on
answers from sources with the average value of the IT
process. Recommendations for improvement for the
four selected IT processes at PT Andalan Bunda Bijak
can be seen in Table 8 below:

Table 8. Recommendations
Recommendations
EDMO03

- Improve the alignment between the IT risk
strategy and the company's risk strategy by
minimizing errors in the current system to
switching to a new system.

- Disseminate information about IT risks and their
impacts on each employee.

- Carry out monitoring of risks as often as possible
(once a week) and expand the scope of monitoring
to the existing IT side.

APO12

- Make notes with excel that contain descriptions of
events, categories of IT risk levels, factors
causing IT risk, impacts that arise, and how to
solve problems.

- Carry out risk control so that later it can compare
the results of implementing these controls with an
acceptable level of risk tolerance and determine
the best response to risk.

- Analyze the recording of risks that occur to
discover indications of a risk occurrence.

- Make a classification of the existing risk action

plans based on the level of the risk.

It was reporting on the description of the risks that

occur in the company to stakeholders.

- Provide socialization to every person in the
company regarding the risks that exist or occur so
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that later these employees can monitor the
movement of risks.

APO13

Making a cooperation proposal with the condition
of the information security risk management plan
requires new parties in its implementation.
Provide input to the person in charge of design,
development of management practices, and
solutions  of information  security  risk
management plans.

Conduct information security training for all
company employees.

Planning the internal audit of the information
security management system (ISMS)
implementation by applying the 1SO 27001
standard.

Conduct regular information security system
(ISMS) management reviews to ensure that the
scope remains adequate and that improvements
can be identified.

Provide input to the person in charge of
maintaining the information security plan by
looking at the findings and existing recording
documents.

Create documentation regarding events that can
affect the performance of the implementation of
an information security management system
(ISMS) in the company.

Recommendations

DSS05

Apply email inbox filters to Gmail and also apply
filters to downloads via some software, such as
NetWorx.

Conduct training on malware for every employee
of the company.

Create policies that govern connectivity security.
Create policies that regulate access restrictions to
the company's network.

It installs firewall software on every computer in
the company. One example of firewall software
that can be used is Solarwinds.

It installs file encryption software on every
computer in the company. One of the software
that can be installed is AXCrypt.

Conduct penetration testing internally or request
assistance from third parties regarding the
company's internet network to ensure the
adequacy of network protection.

Perform system security tests to ensure the
adequacy of system protection.

It installs firewall software on every computer in
the company. One example of firewall software
that can be used is SolarWinds.

Create documentation related to access to the
computing room.

- Conduct training on the importance of physical
security for every employee in the company to
form awareness among employees.

- Define and disseminate information about the
types and characteristics of each security threat.

D. Follow Up

The auditor provides the audit report to the company.
The entirety of the audit report submitted contains the
results of measuring the level of capability, the results
of the gap analysis, and recommendations for
improvement that the company needs in each of its IT
processes.

V. CONCLUSION

Based on the results of the research on measuring
the level of capability using the COBIT 5 framework at
PT Andalan Bunda Bijak, the following conclusions
can be drawn:

1. There are 4 IT processes selected from COBIT 5,
namely EDMO03, APO12, APO13, and DSSO05.
EDMO03 got a score of 81.97%, APO12 got a score
of 59.20%, APO13 got a score of 51.62%, and
DSS05 got a score of 74.90%. The entire IT
process stops at level 1 capability level, namely the
performed process, which means PT Andalan
Bunda Bijak has succeeded in carrying out the IT
process and achieving the expected goals.

2. There is a gap of 1 level between the current
capability level, which stops at level 1, and the
expected capability level of PT Andalan Bunda
Bijak, which is at level 2.

3. There are 28 recommendations given to PT
Andalan Bunda Bijak. Three recommendations for
the EDMO3 process, six for the APO12 process,
seven for the APO13 process, and 12 for the
DSS05 process. Of the 28 recommendations, 19
offers can be implemented, and nine cannot be
implemented. All recommendations that can be
implemented have received approval from the
company and will be carried out when the company
already has adequate human resources.

Based on the results of the research on measuring
the level of capability using the COBIT 5 framework at
PT Andalan Bunda Bijak, there are suggestions that the
company can consider. The suggestions are:

1. Designing applications that help the company's
business processes by having system security in the
form of detection or alarm when an unauthorized
user login into the system and detects multiple
users logging into the same account.
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Measure the level of capability using the COBIT 5
framework on the same object and focus in this research
to measure the effectiveness of implementing the
recommendations given and ensure that the company
has achieved the desired expectations, namely level 2.
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Abstract— The study was conducted to find out the
problems arising from the use of the SAP Business
One system by evaluating and understanding the
level of success of SAP Business One. Based on the
results of the evaluation that has been carried out,
it concluded that development is still needed to meet
user needs. With limited access rights to develop
SAP Business One, this research will set it on an
Open-source ERP platform using Odoo ERP ver
15.0, which will be customized. The results of this
study indicate a significant increase in the
assessment of system quality, information quality,
service quality, and user satisfaction on the
customized Odoo ERP following the evaluation
results recommendations on SAP Business One.
The conclusion is that Odoo's open-source ERP can
be a solution for customization according to
company needs.

Index Terms—DelLone and McLean; ERP;
Information Systems Success Model; Odoo; SAP
Business One.

I. INTRODUCTION

With the fast growth of technology, businesses are
attempting to employ cutting-edge technology to gain a
competitive advantage [1]. One of the most excellent
options in the present business scope is to use the
company's resources, also known as ERP (Enterprise
Resource Planning) [2] . Since the 1990s, businesses
have begun implementing ERP, which provides several
benefits. One of them is to help the company's business
procedures [3].

PT Bando Indonesia is an Indonesian V-Belt and
Conveyor Belt company that uses ERP (Enterprise
Resource Planning) technology. ERP is a software

application system feature that allows businesses to
manage their operations better [4]. ERP offers
advantages such as reduced stock and inventory levels,
increased production, and improved communication
between divisions, which will affect the company's
profitability [5].

PT Bando Indonesia uses SAP Business One as a
solution to integrate all types of business operations in
the firm. Since the implementation of ERP, there has
never been a review of the use of this SAP system by
PT Bando Indonesia [6]. As a result, firms must
perform assessment studies to determine the success of
the ERP system. The current level of technology in the
world is continually increasing [7].

This study is being conducted to assess the SAP
Business One system deployed at PT Bando Indonesia
[6]. By examining developments, you may determine
whether the firm is meeting or exceeding expectations.
This study is organized into three sections based on the
Delone and McLean Information Systems Success
Model. The first step examines each Business One
system series from implementation to going live. The
user satisfaction unit evaluates the system, information,
and service quality at this level [8]. Afterward, the next
step involves the user for system use analysis and user
satisfaction to examine the user experience using the PT
Bando Indonesia ERP system. So subsequently, we can
explore and analyze the success of SAP Business One's
performance in fulfilling the demands of the
organization based on the data acquired during this
review [6].

This study also configures and customizes Odoo
version 15.0 open-source ERP. With this setup and
customization, recommendations for flaws in the prior
system will be made [10]. because there are limited
access rights to perform customization in the SAP
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Business One system. Based on that reason, the
possible solution is to modify and tweak the Odoo
application to highlight the benefits and shortcomings
of the SAP Business One application [11]. This study
evaluates ERP SAP Business One at PT Bando using
the Delone and McLean methods. From the evaluation,
results can be recommendations to improve aspects
such as system quality, information quality, service
quality, and user satisfaction. Due to limited access
rights to make modifications on SAP Business One,
further customization is carried out on the open-source
ERP Odoo  Vers.15.0 according to the
recommendations from the evaluation results that have
been carried out previously.

Il. METHOD

1. Evaluation

There is also a definition of evaluation, which states
that evaluation is an interpretation based on
quantitative data derived from measurement results
[12]. Some of these theories conclude that evaluation
is an activity based on specified criteria and
observations [1].

2. System Configuration

System configuration is a word or statement used in
system engineering to describe the arrangements and
their limits. For example, the steps of controlling
module selection and system configuration settings, as
well as resolving issues with each stability and
performance [10].

3. System Customization

Previous to customization, the configuration process is
carried out, which involves the selection of settings and
modules that agree with the agreed-upon outcomes.
Customization is a procedure that delivers a highly
competitive value, but it is also a challenging process
since there is a link between flexibility and the program
being built [10].

4.  Enterprise Resource Planning (ERP)

ERP is a functional company system supported by a
software module device that is interconnected to
support the company's in-depth and fundamental
business processes [13]. ERP software for
manufacturing companies will help process and check
sales, inventory, delivery, BOM (Bill of Materials)
data, and estimates of raw material usage and labor
requirements [14].

5. SAP Business One

SAP Business One is SAP's ERP software for small
and medium-sized businesses [15]. SAP developed
SAP Business One because it frequently causes issues

for firms utilizing R3 if the complexity and scale of the
reach are insufficient for medium-sized businesses.
Later, other issues would surface, such as high
implementation costs and lengthy implementation
timeframes [4].

6. The DeLone and McLean Model Systems
Success

Essentially, there is no method to assess the success
and failure of ERP standard adoption because
measuring methods are continuously developing [9]. In
general, the measuring process is an improvement over
the prior measurement method. William H. Delonee
and Ephraim R. McLean pioneered the information
system success model. In 1992, a survey was
conducted to determine the elements contributing to
information systems' success [8].

7. Open-Source ERP: Odoo

Odoo is an open-source ERP application. Odoo is
very suitable for applications from SMEs to large
companies. Odoo has 30 modules, which can be
increased to support business processes [14]. Odoo has
a high degree of flexibility, making it easy to use,
accessible, and adaptable to business needs. Odoo
modules cover sales management, purchasing
management, CRM, MRP, warehouse management,
inventory management, accounting, and finance [10].

I11. RESULT AND DISCUSSION
3.1 Overview of Research Object

1. Company Profile

PT Bando Indonesia has the main factory located in the
Tangerang area and a marketing office in Central
Jakarta. The company was founded on November 25,
1987, and started to produce industrial belts and
automotive power transmission belts [6].

BANDO

Figure 1. PT Bando Indonesia logo

3.2 Research Methods

This study uses quantitative methods. Quantitative
data based on this research were obtained from
questionnaires in the form of google Forms, which
included information quality, system quality, service
quality, and user satisfaction. The questions received
in the questionnaire include closed and open
questions., as follows:
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Table 1. System Requirements

Service Quality
No. | Problem Problem Development

- details Suggestions

1. | Ul display | The Implement a

formation ity ser Sati: 1 Individual Impact . .
@/ " H Pt Not user | resulting user friendly Ul
H3

friendly display does

System Quality
not produce

Figure 2. Research Methods a
satisfactory
display for
3.3 Data collection technique employees
The data collection phase was collected from sgz?s > 30
respopdents opinions, a_ttltudes, characterlstlcs_, and 2. | Company | There are | Configure the
experiences. This activity was conducted using a difficulty | errors  or | Inventory
method to collect primary d_ata by using a survey managing | inaccuracies | feature in Odoo
method and collecting preliminary data using closed inventory | in inventory
and open questions. related to
. . logistics
3.4 Sampling Techniques activities in
This study's population is SAP Business One users __| the company i
at PT Bando Indonesia. While the sample used is a 3. | Informatio | There are no | Manufacturing
probability sampling technique utilizing simple n features that | configuration

random sampling. With a simple random sampling regarding | can manage | that is able to

technique, it is done by asking respondents to fill out a (status, the provide detailed

. . . process, movement information on

questionnaire. The sample of this study amounted to 41 production | of materials | the movement

users who are still active by using simple random schedule, | and process | and process

Samp“ng and types of primary data. and results results to the
material inside and | company.

3.5 Data analysis technique requireme | outside the

The data analysis technique aims to determine whether nts). factory that
the data results can be distributed generally by can track
conducting a normality test. This study used SEM manufacturi
(Structural Equation Model) analysis with Partial Least ng orders _
Square (SEM-PLS) with the help of SMART-PLS 4. | Search The search | Customize filter
verse software.03 to perform model analysis. There are Iﬁ:ture :f)erl;irt?mes ggli‘g'i’;%é ier :g
five stages [5], as shown in Figure 3.3: displays doesn't search and
data that | match what | simplify  what
i does not | you're has been created
match looking for
5. | The Reports that | Integrate reports
resulting are  made | in the system
‘ Evaluation Goodness of Fit ‘ report is | cannot be | according to

less edited, can | monthly reports.

v
effective | only be

accessed by

Figure 3. SEM the IT team

and must be

3.6 System Requirements fﬁ:tcfr:gs cZﬁ

The following are the system requirements obtained be continued

from the results of the open-ended question and there is

questionnaire, which uses the Delone and Mclean often a
indicators. With open-ended questions, respondents mismatch

between the
SAP system
and monthly
reports.

can explain system requirements that occur when the
system is running on SAP Business One, including:
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3.7 Analysis and Research Results

A. Analysis Problem

This phase aims to configure and customize
Odoo's creation from the results of deficiencies in
data processing through the evaluations discussed
in the previous chapter. This configuration and
customization will make recommendations for the
shortcomings of the previous system.
B. Solution

Based on the analysis, to overcome the
problem, this research will configure and
customize the Odoo application to suggest the
shortcomings of the SAP Business One
application.

3.8 Questionnaire Results

A. Inner Model

When evaluating this measurement model for
respondents from SAP Business One users at PT
Bando Indonesia, the indicators used were not
entirely valid and reliable. So that a structural
model that is suitable for research can be obtained,
which is as follows:

x13
i ‘

x14
X1 Kuaktas

v 2
Sistem
1
- o
P — - ¥
- ~
x23 2
%2 Rules ¥1_Kepuasan v2_Manfast
informasi ety .
. ‘
X33

X3 Kusltas

Figure 4. Inner Model

1. The exogenous latent variable Quality System (X1)
has two manifest variables (indicators), namely,
ease of use which is expressed by X1.1; Declared
System Reliability (X1.3).

2. The exogenous latent variable Information Quality
(X2) has three manifest variables (indicators),
namely, completeness by variable (X2.2); and
accurate data expressed by the variable (X2.3).

3. The exogenous latent variable of Service Quality
(X3) has two manifest variables (indicators),
namely, the guarantee stated by the variable (X3.2);
and responsive, which is expressed by the variable
(X3.3).

4. The endogenous latent variable User Satisfaction
(Y1) has two manifest variables (indicators),
namely, overall satisfaction expressed by the
variable (Y1.1); and information satisfaction
defined by the variable (Y1.2).

5. Endogenous latent variable Individual Impact (Y2)
has two manifest variables (indicators), namely,

increasing productivity as stated by the variable
(Y2.1); and an increase in job performance
expressed by (Y2.2).

B. Outer Model

Outer Loadings

Figure 1. Outer Model

The output shows that the loading factor is above
the suggested value of 0.5. convergent if it has a
loading factor > 0.7 and has an average variance
extracted (AVE) of 0.50. After re-estimation, the
results have met convergent validity because all
loading factors are 0.7. Thus, the concurrent validity
for system quality, information quality, service quality,
user satisfaction, and net benefits can be valid.
Therefore, the values of the indicators used in this
study have met convergent validity, so the indicators
used in this study have met convergent validity
(Convergent Validity).

C. Discriminant Validity

In related reflective indicators, it is necessary
to test discriminant validity by comparing the
cross-loading table values. So, a hand is declared
valid if it has the highest loading factor value to
the intended construct compared to the loading
factor value of other constructs.

Discriminant Validity
Fomel-Larcker Criteri. | Cross Loadings Hetsratrat Monosat . 4 Heteratrat- Monotrat . CoFY 10 CiRBord: il ormy

X1 Kualas Sstem X2 Kot Informasi X3 Kt Layanan Y1 Kegussan Pengguna 12 Martaat Besshn
0817
[ s
0545 ] [

1 g (1] 0586 D4 0932

V2 Mkt Bersh 088 o7 549 [ am

X1 Kulfzs

Figure 2. Discriminant Validity

Evaluation of discriminant validity is done by
comparing the square root of the Average Variance
Extracted (AVE) value for each construct with the
correlation value between constructs in the model. A
good AVE value should be > 0.5. In this study, the
AVE value can be seen in the following figure:
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D. Construct Reliability and Validity

Construct Reliability and Validity
Matrix 2% Cronbach’s Alpha |23 rho A i£i Com

Composite Reliability
X1_Kualitas Sistem 0.801
X2_Kualitas Informasi 0.794
X3 Kualitas Layanan 0.860
¥1_Kepuasan Pengguna 0.929
Y2_Manfaat Bersih 0.896

Figure 3. Realiability and Validity

In addition to the validity test, there is also a
reliability test. Reliability shows that something can be
trusted as a data collection tool because the instrument
is already good. To confirm that the measuring device
can work reliably, it will be tested in two ways using
Cronbach's Alpha and composite reliability (CR). The
Rule of Thumb is a guide that provides simplified
suggestions for some ground rules when completing or
approaching a particular task. So, the power of thumb
is used to assess construct reliability, namely the
composite reliability value > 0.7, as follows:

E. R Square

Evaluation of the structural model (inner model)
aims to predict the relationship between latent
variables by knowing if it has a constructive match.
The Structural Model (inner model) can be evaluated
by looking at the percentage of variance explained by
looking at the R-Square value of the endogenous latent
construct. The higher the R-Square value, the better the
prediction model of the proposed model. In the 2 test,
this value uses the smartPLS 3.0 computer program,
and the data obtained are as follows:

R Square
Matrix |2¢ RSquare i R Square Adjusted

R Square R Square Adjusted
Y1_Kepuasan Pengguna 0674 0648
Y2_Manfaat Bersih 0.667 0658

Figure 4. Rsquare

The value of 2 (R-Squared) measures how much
influence certain independent latent variables have on
the latent dependent variable. The result of 2 is 0.60,
which indicates that the model is categorized as good
[40]. Figure 3.27 shows the value of the construct of
User Satisfaction of 0.674, which means that the
variability of the construct of user satisfaction which
can be explained by the variables of system quality,
information quality, and service quality is 67.4%. In
comparison, 32.6% is explained by other variables.
Then the value of the net benefit construct is 0.667,
which means that the variability of the net benefit
construct that can be defined by user satisfaction is

66.7%. In comparison, 33.3% is explained by other
variables outside those studied in this study.

3.9 Configuration

A. Inventory Module Configuration

Conveyor Belt e
. =

- B ° [
-

Figure 5. Inventory Module Configuration

After filling in the General Information tab, fill in
the operational data in PT Bando Indonesia for the
Conveyor Belt product, namely "Manufacture.”" Then,
fill in data such as weight, volume, manufacturing
period, and who is responsible for each process carried
out in the Responsible field, namely "Administrator".

B. Purchase Module Configuration
If there is already a "PAID" written on it, it
explains that the supplier has made the payment.

Figure 6. Purchase Modu>lé'Con'fi'guration

C. Manufacturing Module Configuration

Immediate Production?

Tecapian S

Figure 7. Manufacturing Module Configuration

In the last stage, a pop-up will appear after clicking
"Mark as Complete," as shown in figure 12. Then click
"Apply" Even though the status is not available, if there
is a notification, as shown in figure 12, it can be
declared successful. If stock is unavailable, a "create
back-order” or "back-order not available™ pop-up will
appear, confirming that the item is not in stock.
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D. Sales Module Configuration

In this process, add the code in the Purchase
Order section. PT Bando Indonesia previously did
not have a format that applied internal approval to
purchases and sales through operations.

C. Adding Price Contract Information

Pricelist Terms and conditions

Figure 13. Sales Module Cohfiguration

Explain that invoices containing a "PAID"
notification mean that the customer has paid for the
product.

3.10 Customization
A. Adding Signature Column in Sales Order

Public Pricelist (IDR)
Public Pricelist (IDR)

Public Pricelist (IDR)

Figure 10. Adding Price

PT Bando Indonesia sets the price value on

Document each agreed contract for the sale made. Therefore,
to make it easier to identify the price contract on

BanDo " H
T e the sale order and trace the contract agreed with
the customer, this customization was made to
include the “Terms and conditions” and “Pricelist”
Order # SO0005 COIumns'

Order Date Satesperson

Deser

F'igure 8. ‘Customizzation Sales Order

The creation of this signature column is found in
the Sales Order module. This is done so that this
invoice can be said to be official and up-to-date with
the information listed following the approval of the
person in charge of the invoice issued.

B. Adding Signature Column in Purchase Order
Document

Figure 9. Customization Purchase Order

D. Adding a Bank Account in the Header

TE

Order # SO0005
Order Date Salesperson

Figure 11. Adding a Bank Account

Add a bank account number in the header
section that is created after the company
profile information to make it easier for
customers when making payments through
transfer via bank.

Creating Grouping Filters

Sub Menu Sales Orders
> 'group_by' : ('partner_id’,'date_order’,'pricelist_id')

Sub Menu Purchas: rder
> 'group_by": (’incoterm_id', 'date_order', 'partner_id")

Sub Menu Inventory Product
> {'default_move_type': ‘out_invoice'}, | group_by':(’state’,’commercial_partner_id','date_invoice')

Sub Menu Manufacturing Order
> {'search_default_todo': True, 'default_company_id': allowed_company_ids[@]}

Figure 12. Creating Grouping

In making this grouping filter, it aims to make
it easier to search and simplify what has been
made.
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3.11 User Acceptance Test 3 | Lack of information Manufacturing
Based on the system that has been created, regarding status, configuration can provide
. process, production customers with detailed
potential users are asked to test the features and schedule. and material | information on
modules, and this is useful for later the system will be requirem’ents movement and process
used. Therefore, several stages of system testing with results.
UAT standards are needed using the Black-Box Test Search feature that Customize filter
method. This test is based on the appearance and displays data that does | grouping, to  make
function of the features and modules used on the Odoo not match the criteria | searching easier and
ERP system. easier
which has been made.
Table 2. UAT results The result!ng reportis | Integrate the reports in
Description Case Status less effective the system according to
monthly reports.
Login User’s input username and OK
password.
Discuss page | Create a discussion | OK I\VV. CONCLUSION
gggﬂqgt%;urr?u Sf;) discuss  with . The system’s quality has a positive and significant
User Display the user information OK effect on user satisfaction. Ir_1 testing the
information | (profile). hypothesis, the 4.347 count is feasible > 2.021.
Account The higher the system's quality, the higher the
Dashboard Display the available module. OK level of satisfaction.
module . The quality of the information produced positively
Inventory Display and Input Category, | OK affects user satisfaction but is insignificant. In
module Product data, etc. testing the hypothesis, the count value is 1.243 <
Purchase Display information of vendor | OK is worth 2.021. Need to be improved again and
module and invoice. needs other variables that can have a significant
Manufacture | Display cost of materials and OK effect.
module section. Service quality, which is produced, has a positive
Sales module | Display  customer ~ data, | OK effect on user satisfaction but is insignificant. In
product, invoice, and receipt. 1 . .
testing the hypothesis, the count value is 1.055 <
Add  new | Create a new module based on |~ OK Table is worth 2.021. need other variables that can
module the requirements have a considerable effect.
Change Change user password OK . User satisfaction affects the net benefit (net
password benefits) positively and significantly. The
i variability of the net benefit construct that can be
Log out User’s can log out after(uichgly Gl explained by user satisfaction is 66.7%, while
the task or an activity. 33.3% is explained by other variables outside

3.12 Comparison of implementation

Table 3. SAP B1 vs Odoo Implementation

those studied in this study.

. The recommendation activities are related to

developing suggestions from the evaluation results
in SAP Business One. This module complements

No Using SAP B1

Using Odoo

1 | User Interface of SAP
B1 is not user
friendly.

The price is costly and a
one-time purchase when
implementing the SAP
program. The company
must buy the hardware
and software needed by
the company to run all the
programs in the system.

2 | difficulty managing
supplies

SAP offers flexibility for
growth purposes. With
this, many small
companies gain benefits
significantly.

the activity modules not in SAP Business One by
recommending the inventory and manufacturing
module.

ACKNOWLEDGMENT
This research can be carried out properly thanks to
the support of Multimedia Nusantara University. Thank
you for the support and help given while writing this
article.

Ultima Infosys : Jurnal lImu Sistem Informasi, Vol. 13, No. 2 | December 2022



(1]

(2]

(3]

(4]

(5]

(6]

(71

(8]

REFERENCES

P. Yosevine, R. S. Oetama, J. Setiawan, and E. Princes,
“Enterprise Resource Planning (ERP) Evaluation and
Implementation: A Case Study,” J. Multidiscip. Issues,
vol. 1, no. 1, pp. 49-66, 2021, doi: 10.53748/jmis.v1i1.10.

E. S. Panjaitan, D. Tio, R. Julprianto, and L. V. Hutabarat,
“Analisis Model Kesuksesan Sistem Informasi Studi
Kasus: Penggunaan SAP Pada PT Multimas Nabati
Asahan,”. Jurnal Sifo Mikroskil (JSM). vol. 18, no. 1, pp.
1-10, 2017.

I. Yulizar M and R. Govindaraju, “Analisis faktor
pendorong realisasi manfaat implementasi erp di
perusahaan indonesia,” J@TI UNDIP JURNAL
TEKNIK INDUSTRI vol. XII, no. 204, pp. 7-14, 2017.

R. Mayerhofer, “Introduction to SAP business one,” 2021,
[Online]. Available:
https://books.google.com.pe/books?id=kq6INWAACAAJ
&dg=SAP+BUSINESS+ONE&hl=es&sa=X&ved=0ahU
KEwj_hfniyMvhAhVopVKKHVanAQOQB6AEIQjAD

Y. Yusuf, A. Gunasekaran, and C. Wu, “Implementation
of enterprise resource planning in China,” Technovation,
vol. 26, no. 12, pp. 1324-1336, Dec. 2006, doi:
10.1016/J. TECHNOVATION.2005.12.003.

Eviliana, H. Trisna, P Bertha H. “ANALISIS
KELAYAKAN IMPLEMENTASI SAP BUSINESS ONE
PADA PT BANDO INDONESIA,” Undergraduate Thesis
Binus. pp. 5-14, 2005.

S. D. Lestari, F. Kurniawan, and W. Usino, “ERP System
Success Analysis Based on SAP Applications Using
Success System Information Model: Case Study PT.
Adelphi Transasia Indonesia,”. Conference: Proceedings
of the 1st Workshop on Multidisciplinary and Its
Applications Part 1, WMA-01 2018, 19-20. doi:
10.4108/eai.20-1-2018.2281885.

W. H. DeLone and E. R. McLean, “The DeLone and
McLean model of information systems success: A ten-year

[9]

[10]

[11]

[12]

[13]

[14]

[15]

update,” J. Manag. Inf. Syst., vol. 19, no. 4, pp. 9-30, 2003,
doi: 10.1080/07421222.2003.11045748.

W. H. DeLone and E. R. McLean, “Information Systems
Success: The Quest for the Dependent Variable,”
undefined, Australasian Journal of Information Systems.
vol. 3, no. 1, pp. 60-95, 1992, doi: 10.1287/ISRE.3.1.60.

ZAIN MAULANA AZMI, “KONFIGURASI &
KUSTOMISASI OPEN SOURCE ENTERPRISE
RESOURCE PLANNING (ERP) MENGGUNAKAN
ODOO 10.0 DENGAN METODE ACCELERATED SAP
(STUDI KASUS: PT. BONJUR FARM),” 2018,
Accessed: Mar. 14, 2022. [Online]. Available:
https://repository.its.ac.id/52625/1/05211440000023_Un
dergraduate_Theses.pdf

M. R. llmawawn and V. Pujani, “Analisis Keberhasilan
Enterprise  Resource Planning Menggunakan Model
DeLone and McLean Tingkat Individual,” J. Nas. Teknol.
dan Sist. Inf., vol. 6, no. 1, pp. 64-73, 2020, doi:
10.25077/teknosi.v6i1.2020.64-73.

A. Y. T. Sun, A. Yazdani, and J. D. Overend,
“Achievement assessment for enterprise resource planning
(ERP) system implementations based on critical success
factors (CSFs),” Int. J. Prod. Econ., vol. 98, no. 2, pp. 189—
203, Nov. 2005, doi: 10.1016/J.1JPE.2004.05.013.

D. E. O’Leary, Enterprise resource planning systems :
systems, life cycle, electronic commerce, and risk.
Cambridge University Press, 2000.

M. Griffiths, A. Heinze, and A. Ofoegbu, “The real SAP®
Business One cost: A case study of ERP adoption in an
SME,” Int. J. Manag. Pract., vol. 6, no. 2, pp. 199-215,
2013, doi: 10.1504/1JMP.2013.055831.

A. Ramadhan, M. Lubis, W. Puspitasari, and A. R. Lubis,
“Development of Web Stock Opname Application with
SAP Business One Using Scrum Method,” 2019 Int. Conf.
Comput. Sci. Inf. Technol. ICoSNIKOM 2019, no.
November, 2019, doi:
10.1109/ICoSNIKOM48755.2019.9111526

Ultima Infosys : Jurnal lImu Sistem Informasi, Vol. 13, No. 2 | December 2022



Evaluation of Ultima InfoSys Site Usability
Using Usability Test & System Usability
Scale Method

Clarita Putri*, Rudi Sutomo?
Information Systems Study Program, Faculty of Engineering and Informatics, Universitas Multimedia Nusantara
Tangerang, Indonesia
clarita@student.umn.ac.id, 2rudi.sutomo@umn.ac.id

Accepted 06 October 2022
Approved 19 December 2022

Abstract — Web Ultima Infosys is one of the websites
owned by Universitas Multimedia Nusantara (UMN),
which contains a collection of papers majoring in
information systems. Based on the results of a survey
conducted on the Ultima Infosys website for information
system students, many students feel that the website’s
appearance is lacking or difficult to use. Especially in
journal search and journal submission. Therefore, the
usability evaluation of the Ultima Infosys web was
carried out. The method used in this research is a
usability test and system usability scale (SUS). Where the
researcher will evaluate using questionnaires and
interviews. The results of the questionnaire were
measured using SUS. Based on the results of the
evaluation score that SUS has measured, the result is a
score of 50.25. Knowing that the score is below the
average, a recommendation for improvement is made in
the form of a mockup. After re-testing and measuring
using SUS, the mockup of the recommendation results got
a value above the average of 81,265. Thus, it can be
concluded that the mockup of the recommendations
proved to be easier to understand and use by users.

Index Terms—Web Ultima
Evaluation, Usability Test, SUS.

Infosys;  Usability

. INTRODUCTION

The Ultima Infosys website is one of the sites that
contain information system student papers. On this site,
students can search for journals as references in helping
with their final project or thesis. In addition, the Ultima
Infosys site provides access to every student outside and
inside the Universitas if the journals they make want to
be included in the website as a collection of information
system papers. The Universitas Multimedia Nusantara
Information Systems Study Program, in collaboration
with UMN Press, manages the Ultima Infosys website.

Ultima InfoSys is also inseparable from how the service
was designed, where users will feel comfortable using
a website.

However, based on the User Experience
Questionnaire (UEQ) that the researchers did
previously, there were 20 student information system
users; it was known that the Ultima InfoSys web was
considered complicated to use and difficult or unclear
in searching journals based on the results of the UEQ
questionnaire.

I Excellent

s Good

Above
Average

Fig. 1. UEQ Results Graph of 20 Information System students

From Fig. 1, The results of the 26 questions on the
UEQ show that the Ultima InfoSys website, in terms of
Attractiveness,  Clarity,  Efficiency,  Accuracy,
Stimulation, and Novelty, is still lacking. Therefore, the
researcher chose the Ultima Infosys web as the object
of research to evaluate it further by using Usability
Testing and SUS as a method for measuring the
website’s  usability. As  well as providing
recommendations for improvement in the form of a
prototype to become a reference in future system
development.
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Il. THEORY

1. Evaluation

According to the general description, evaluation is
an activity to collect information about the performance
of something (methods, people, equipment). The report
will determine the best decision alternative [1].

2. 8 Golden Rules

According to Ben Shneiderman in his book
"Designing the User Interface", there are guidelines for
designing a User Interface. These guidelines are
referred to as the eight golden rules, which contain: [2]

1. Strive for consistency
Consistency is required between application
pages or between applications that are always
connected. The goal is for users, especially
beginners, to always see that the page they are
viewing is still in scope or relevant to the
application they are using.

2. Cater to universal usability
The designer must consider the user’s
variations when designing an application
interface. Both in terms of cultural and
linguistic context and differences in how well
users understand the app.

3. Offer informative feedback
Informative feedback is not necessarily a
response from the application to the user. Still,
it can be in the form of a change in appearance
every time the user acts so that the user
understands that the action has been taken and
answered by the application.

4. Design dialogs to yield closure
This point is included in informative feedback;
by saying that the process performed by the
user has ended, the user understands that he
does not need to wait if there will be another
step after completing a cycle.

5. Preventerrors
This is to prevent users from making mistakes
during operation. This is necessary so that users
don't get bored while using the application
because they cant find the correct
format/operation when trying the function.

6. Permit easy reversal of actions
This point is quite important to support the user
experience of an application. Usually, the back
button is considered the achievement of this
point.

7. Support internal locus of control
This point is highly appreciated by users who
are accustomed to using the application
because, in general, they want a display that
can be adjusted according to user preferences.

8. Reduce short-term memory load
At this point, people tend to focus more on
menu design and button layout. But in reality,
it will be more effective if applied to the
process when the user needs to provide input to
the system.

3. Website

Websites are known as sites or portals. A website
is a collection of interrelated web pages, the first page
of a website, and each is independently called a web
page [3].

4. User Interface

A user interface is a form of graphical display that
is directly related to the user (user). The user interface
connects the user with the operating system so the
computer can be used. The design must be user-
centered, meaning the user is highly involved in the
design process. Therefore, there is an evaluation
process carried out by the user on the design results [4].

5. User Experience

User experience (UX) is the experience that a
website or software provides tools to make interactions
exciting and fun. If the application had good usability
in the past, it was enough. UX relates to users using or
interacting with a product or service [5].

6. Usability

Usability is a measure of user experience
interactivity related to a user interface, such as a site or
software, in the form of an application. A system or
software interface is said to be user-friendly if it is easy
to learn [6] and helps the work and tasks of people who
use it effectively and efficiently so that it is satisfying
and attractive when used [7].

7. Usability Testing

Usability testing is testing the use of a system or
product to find usability problems [8]. Based on the
1ISO 9421-11 standard, it is stated that the requirements
for good usability are effectiveness, efficiency, and
user satisfaction. Users should be able to perform
effectively (based on the results), efficiently (based on
the method), and be satisfied (get pleasure) [9].

8. System Usability Scale

John Brooke created the System Usability Scale
(SUS) in 1986 to evaluate various systems or products
practically. SUS was designed to address the need for
simplicity and speed in assessing systems that have
been created and can be used in multiple contexts and
procedures other than websites, such as operating
systems, hardware, software, and applications [10].
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9. Likert Scale

The Likert scale is used as an evaluation scale
because it provides an answer scale value for
quantitative analysis. Likert can be evaluated as
follows [11]:

1. Strongly Agree (SS) is given a score of 5

2. Agree (S) is given a score of 4

3. Neutral (N) scored 3

4. Disagree (TS) is given a score of 2

5. Strongly Disagree (STS) was given a score of 1

Survey research using a Likert scale is done as a
questionnaire, multiple-choice questionnaire, or
checklist [10].

I1l. METHODOLOGY

1. Overview of Research Objects

The general description of the object of research is
a description that explains the situation and condition of
the thing closely related to the investigation. In
determining the object of research, prior observations
were made to select the correct object in a study.

JUBafn
i :

Fig. 2. Ultima InfoSys Website Display

The object of this research is the Ultima InfoSys
website, Universitas Multimedia Nusantara. Ultima
InfoSys provides access to search journals and to enter
information systems journals that present scientific
research articles in the field of information systems, as
well as the latest theoretical and practical issues,
including database systems, management information
systems, system analysis, and development, project
management information systems, programming,
mobile information systems, and other topics related to
information systems as shown in Fig. 2 above.

The factor that will be the focus of this research is
usability, namely the extent to which the site can be
used by the user comfortably and satisfactorily in terms
of use based on the results of the questionnaire that the
user will conduct.

2. Research Method

In conducting research, there is a path to solving
the problem. The following is the distribution of the

flowchart or research framework, as shown in Figure 3
below.

START

—
v

| anahze |
[ problems |
| andneeds |

L 4
identify and
Evaluzte
problems

- Gbserved object study (Ukima Infosys web)

¥ - Giving Task Scenarios
Usability - Distribution of 100 Questionnaires to Information Systams

Testing Students
- User Interview
t - calculating sUS
*
Analyst
Usability - callecting Data and Calculation of Usability valus
TESIT""E - Anzlyze and Evaluate the results of the data

T - Make recommendztions in the form of website mockups

- Testing the new weksits Mockup Display and performing
5Us calculations

Results and -

conclusions -

-

END

' Fig. 3. Framework of Thinking

Through the research flow that has been made, there
are four stages in solving problems, namely, the stage
of analyzing problems and needs, the stage of
identifying and evaluating problems, the usability
testing stage, which is testing usability, the usability
testing analysis stage, and the last stage is the
conclusion and suggestion stage. A detailed explanation
of the four stages is as follows:

1. Stage of Identifying and Evaluating Problems
2. Usability Testing Stage

3. Usability Testing Analysis Phase

4. Results and Conclusions

3. Research Variables

In this study, there are two variables, namely, the
dependent variable and the independent variable.

1. The independent variable in this study is the
Standard Usability Scale questionnaire. This study
refers to the SUS Likert scale, each using a scale of 1-5
category answers. With the results of the SUS
questionnaire, the average score for the SUS
standardization of the application will be obtained.

2. The dependent variable in this study is the five
components of Usability Testing (learnability,
efficiency, memorability, error, and satisfaction). The
results of usability testing influence the five
components.
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4. Data Collection Techniques

1. Interview Method
This study collected data from interviews with
20 UMN information system students through
social media Lines. Interviews were conducted
as a benchmark in research problems to find out
experience on the Ultima InfoSys web.

2. Questionnaire Method

The SUS questionnaire was distributed to
determine and measure the value of user satisfaction
in using the Ultima InfoSys web. SUS is a standard
benchmark of a questionnaire that measures user
satisfaction in using the web or application. The
SUS questionnaire consists of 10 different
questions, as shown in Figure 4 below.

Fig. 4. SUS questionnaire

After collecting data from 20 respondents, the data

is calculated by the following rules:

e  For each odd-numbered question, the value of
each question received from the user will be
deducted by 1.

e For each question with an even number, the
final score is obtained from 5 deductions from
the question value obtained from the user.

e The SUS score is obtained from the sum of
the scores for each question which is then
multiplied by 2.5.

e The scoring rule applies to 1 respondent. For
further calculations, the SUS score of each
respondent is sought for the average score by
adding up all scores and dividing by the
number of respondents.

3. Usability Testing

Usability testing is done by instructing the
respondent to conduct testing, which is done by
introducing the respondent to perform several task
scenarios that have been prepared. A usability test
requires a task scenario. Task scenarios describe
stories and contexts for why certain users or groups
visit a website or application. [2].

Faulkner argues that five people will only find
55% of usability problems; to get 90% of usability
problems, a minimum of 15 people is needed, and
to get 95% of usability problems, a minimum of 20
users is required. [3]

This task is selected based on standard pages
often opened on the Ultima InfoSys web. The
subjects and parts that are evaluated in usability
testing are:

e  User reactions when entering the Ultima
InfoSys web.
View the Ultima InfoSys web Ul display.
See the features available on the Ultima
InfoSys web.
e Login or Register to the Ultima InfoSys
web account.
The measurement is seen from the success or
failure of the user in carrying out the task scenario
and the length of time in carrying out the task.

5. Data Analysis Techniques

The evaluation technique is a process of
determining goals, design, implementation, and the
desired impact, making decisions, supporting
accountability, and providing information that can be
used to increase understanding of the phenomenon.

1. Usability Evaluation

At this stage, the usability evaluation of the

Ultima InfoSys website will be carried out. The

review will be based on the results of a SUS

questionnaire and usability testing carried out by 20

students assigned to perform task scenarios on the

Ultima InfoSys website. This evaluation was

carried out to determine what to do with the Ultima

InfoSys web in terms of usability and user

interface.

2. User Interface Improvement

After completing an assessment based on SUS
on the Ultima InfoSys website, recommendations
will be made. In recommending the user interface,
it will be based on the problems faced by users or
respondents when accessing the website. The
issues contained on the website will fall into several
different categories. The order of categorization is
done by looking at the problems on the website
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pages, such as the features on the website.
Categorization can also be in color, language,
layout, etc.

3. User Interface Test

This stage is carried out after completing the
creation of new Ul improvements. The following is
in carrying out testing of the new UI.

e Testing the user interface by asking 20
students who had previously done usability
testing to try to work on a task scenario on the
new user interface.

e After that, the user will fill out the SUS
questionnaire after trying the task scenario on
the new UI.

e Then, the calculation is carried out again
using SUS.

After the calculations, a comparison between the
old Ul and the new Ul improvements is made.

IV. RESULT AND DISCUSSION

1. Problem Identification

After conducting the analysis and needs in the
research, the next step is to identify the problem by
conducting interviews with users and questionnaires.

1. Interview with users

Interviews were conducted with 20 information
system students using Line's social media on 9-10
October 2021. Due to the current corona pandemic and
the difficulty of meeting users for direct interviews,
Line's social media was used to communicate. The
results of the discussions found things that information
system students usually do in accessing the Ultima
InfoSys web:

e Log in to enter the journal (submission)

e Download the journal template

e Looking for journal reference sources for the
thesis

2. Questionnaire

Usage satisfaction questionnaires were distributed
using google forms through online media on 9 — 23
October 2021. Respondents who participated in filling
out the questionnaires amounted to 100 respondents
with specific criteria, namely UMN information system
students. The questionnaire results distributed to
student users of the UMN information system are used
as benchmarks for usability evaluation and display
based on the respondent's user experience on the Ultima
InfoSys web.

2. Analysis and Recommendations Display and
Features

To provide convenience in recommending user
interface improvements, the Ultima InfoSys website

was carried out with an analysis of the appearance and
features of the Ultima InfoSys website. Analysis
research based on the results of interviews with 20
students.

3. Ultima InfoSys Homepage

The picture on the right shows a display of the latest
Ultima InfoSys web start page, created using Balsamiq
mockup 3. The main features or usability of the Ultima
InfoSys web are shown directly on the main page. That
is where users can directly search for the journal they
want to find. Make a search box that looks very clear
and contains words in the form of action information,
as shown in Figure 5 below.

FEEEETRNT | = e

Fig. 5. Homepage Comparison

In addition, another prominent feature is journal
submission. Make a submission button on the initial
web page display because this feature is one of the
main ones. This is to make it easier for users to directly
connect to the submission page without having to
bother looking for the submission page on the previous
profile page. Then create a different layout from the
previous one, with menus and essential features.

There is an information system archive display
below the display where users can immediately see a
collection of journal archives. On the right is a feature
to download templates and forms and a feature to view
users who access the Ultima InfoSys web. Then there
is a footer under the archive view, which contains the
institutions used by the Ultima InfoSys web. Under the
display of the institution, there is writing in the form of
information that this website has been licensed.
Underneath it is a written report in the form of web
contact and UMN address. And at the bottom, a
copyright exists as in the previous view. The language
used is Indonesian.
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4. Login Page
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Fig. 6. Login Page Comparison

In the picture on the right, there is a display of the
latest Ultima InfoSys web login page. By creating a
new layout, text and text input are centered on making
it look neater and not leaving the display empty in the
previous view, as shown in Figure 6 above.

5. Register Page

Fig. 7. Register Page Comparison

In the picture on the right, there is a display of the
latest Ultima InfoSys web registration page. Creating a
new layout to make it look neater and not leave an
unobstructed view of the previous picture. There is also
a feature on the right, a button for submissions, to make
it easier for users to submit. Then select the critical data
and use a language that the user understands. In
general, the register display that has been created looks

like a standard register display, as shown in Figure 7
above.

6. Search Page

i
i
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i
i
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Fig. 8. Search Page Comparison

In the picture on the right, there is a display of the
latest Ultima InfoSys web search page. By creating
new layouts that are easier for users. Such as the layout
of the search box that is visible coupled with the
information words of action. There is an additional
filter feature to search for journals by searching for
journals by category. And also improved the filter to
search for journals by year to make it easier and less
complicated than the previous filter, which used the
published after and published before filters. The
journals are produced in boxes to make them look
neater than the previous display, as shown in Figure 8
above.

7. Submission Page

Fig. 9. New Submission Page
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In fig.9, there is a display of the latest Ultima
InfoSys web submission page. By making it as simple
as possible to make it easier for users to carry out
journal submission activities. There are writings and
terms and writings in red indicating that this
information is critical to the user. The user must fill in
the checkbox that the user must check as one of the
conditions to fill in the journal data. If the conditions
are limited, the user can fill in further data, such as
article components, titles, and abstracts. Then, create a
journal upload button for uploading. Underneath is a
comment field that users can write if something is to
be conveyed. After that, there is a submit button at the
very bottom of the end.

8. Jurnal Page

Fig. 10. New Jurnal Page

In fig.10, there is a display of the latest Ultima
InfoSys web journal page that has been created. The
menu and journal pages were added because
previously, there was no menu containing journal
collections. There are only a few recent journals.
Because the primary use of this web is to search for
journals and make submissions to enter periodicals,
this journal page was created to make it easier to view
a collection of journals, and users do not need to use
search to search. This page is more or less the same as
the search page, but what distinguishes it is the
collection of journals that existed before the search was
carried out.

9. The Results of the Ultima InfoSys Web Usability
Testing Analysis

TABLE I. Table of Responses to the Main Page

Category Web Web Ultima InfoSys
Appearance « Unattractive appearance
Reason:
There are only a lot of posts and menu
features.
 Simple display
Reason:

The primary reaction when viewing this
website is that it is straightforward and
user-friendly, but some features or
options are complex.

*Confusing

Reason:

The display is too simple, so finding the
journal is confusing and complicated.
And there is no option on the main page
that goes directly to submission.

Layout » Unattractive design

Reason:

The design is too ordinary and plain. It
should be given more pictures.

* Less Layout

Reason:

The search button doesn't show enough
to be able to search for journals.

¢ Added Submission Menu

Reason:

To make it easier for users to submit
journals.

* Added a Menu to view a collection of
Journals

Reason:

To make it easier to find journals if we
don't use the search box.

* Difficult to find information on what
to do on the Ultima InfoSys web
Reason:

The initial appearance is very confusing
because only articles or writings tell you
this is an information system journal
website, even though we can search for
journals and submit journals.

Information
Presentation

User Convenience * Difficult to use

Reason:

Confused about submitting and looking
for journals

*Neutral

Reason:

Directly or visible, it feels comfortable
and user-friendly. But some make users
uncomfortable without features that
make it easier to use the web, such as
searching for journals and journal
submissions.

* Less user friendly

Reason:

Less user-friendly when searching for
journals in the search box because there
is only a filter feature based on author
and publish date.

Language Usage * Made in the Indonesian Language
Reason:

The language on the Ultima InfoSys web
uses English, and there is no option to
change the language to Indonesian.
Therefore, users who do not understand
English well challenging difficult to
understand and are confused with the
features available on the Ultima InfoSys

web.

Based on the summary taken from the respondents
and entered into the table, many respondents find it
challenging to use the Ultima InfoSys web because
many features or options are not on the main page,
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which will make it easier for users to search or submit.
Respondents feel comfortable and less comfortable
using the website because they see a simple but not
user-friendly interface. Based on the use of language
used only in English makes it difficult for users who do
not understand English to understand the features on
the web. Therefore, the Ultima InfoSys website must
develop in terms of appearance, improve features or
options to make it easier for users, and create a website
using Indonesian or make two language choices,
Indonesian and English.

10. Results of SUS Questionnaire Analysis (Before-
After)

Testing the analysis using the System Usability
Scale (SUS) method. According to Laura Faulkner's
theory, to get 95% of the problems, 20 users are needed.
Then 20 respondents were taken from information
system students from 100 respondents who had filled
out the questionnaire and had used the Ultima InfoSys
web.[12] Ten questions were given in the questionnaire,
consisting of 5 positive and five negative questions.
And with the selection of 5 answers using a Likert scale,
namely, strongly disagree, disagree, neutral, agree,
strongly agree. The following ten questions were given:

1. 1 will often use the Ultima InfoSys web.

2. | found many difficulties in accessing the Ultima
InfoSys web.

3. The Ultima InfoSys web is easy to use.

4. 1 need help from technical/other people when
using the Ultima InfoSys web.

5. | found that various functions in the Ultima
InfoSys web were well integrated.

6. | think there are too many discrepancies in the
Ultima InfoSys web.

7. | feel that students will find it easy to learn the
Ultima InfoSys web very quickly.

8. | find the Ultima InfoSys web very complicated
to use.

9. | feel there are no obstacles when using the
Ultima InfoSys web.

10. | need to learn many things before | can use

the Ultima InfoSys web.

TABLE II. Calculation of SUS before a recommendation
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Table 11 shows that the score for the questionnaire
after usability testing is 50.25 with a rating of ‘ok’, and
it is still in the below-average category because,
according to Jeff Sauro's research, the average SUS
score is 68, as seen in Table Il in the SUS assessment.
This means that the score obtained by the current
version of the Ultima InfoSys web is below the global
average SUS score, so the usability value cannot be said
to have met the usability standard.

TABLE I1l. Calculation of SUS after a recommendation
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The value obtained from the results of the usability
testing questionnaire on the recommendation mockup
that has been made gets a value of 81,625, which shows
that the mockup has entered the SUS standard,
according to Jeff Sauro's research, which is where the
SUS standard is 68. The recommended mockup is
above average, ranks well, and is acceptable to users.

V. CONCLUSION

Based on the evaluation that has been done, a
mockup of recommendations for the Ultima InfoSys
website is made. The results of responses from
respondents for mockup recommendations get better
answers than the current Ultima InfoSys web display.
The mockup score was 81,265, which means that the
recommended mockup that has been made is liked by
users and is better than the current Ultima InfoSys web
view. Suggestions for the future are that an evaluation
can be carried out on the Ultima InfoSys web, which is
carried out by the development team. This is to improve
the website’s quality, get users’ comfort, and improve
the web's appearance.
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Abstract— The Laboratory of Software Engineering and
Information Systems at Sriwijaya University is one of the
services or learning media for students provided by
Sriwijaya University. In order to support operational
activities and good laboratory governance, a good
management information system is needed. However, the
adoption of new technology has some dificulties. It is
necessary to know the level of readiness to accept new
technology and one method to measure the level of
readiness to accept new technology is the Technology
Readiness Index (TRI). This research was conducted by
distributing questionnaires to lecturers, structural
laboratories and regular students of the 2018-2019
fasilkom. Data was processed using the Technology
Readiness Index method by dividing the number of
statements per variable by the variable weight. Then, the
average total score for each statement is multiplied by the
variable weight and the TRI value is obtained by adding
up the scores of all variables. The results of this study
found that the level of user readiness is included in High
Technology Readiness with a score of 3.76. The Optimism
value contributes the largest value to the total TRI value
of the other variables, namely 1.010018. Then followed by
Innovativeness of 0.986842, Discomfort of 0.917793 and
Insecurity of 0.848009.

Index Terms—E-Readiness; 1T
Technology Readiness Index (TRI).

Adoption;

I. INTRODUCTION

Nowadays, information technology has become part
of everyday life. Almost all aspects of life are closely
related to information technology. This can happen
because of the many uses of the application of
technology

Information, for example retrieving, storing,
manipulating, displaying, sending data that makes
operational activities more effective and efficient.
Many people feel that information has become one of
the basic commodities and even information is
something that can be traded at this time. Advances in
information technology also lead us to the era of
globalization more quickly.

All parties feel the impact of advances in
information technology. Many organizations are
competing to apply information technology in order to
increase the effectiveness, efficiency and productivity
of their organization. Sriwijaya University is one of the
tertiary institutions that has wused information
technology in almost all activities of its academic
community. It is hoped that by applying technology in
all of its services, Sriwijaya University can become a
World Class University.

One of the services or practicum learning media for
students provided by Sriwijaya University is the
Software Engineering and Information Systems
Laboratory of Sriwijaya University[2]. However,
management activities that are there have not been
computerized so that they are not effective and
efficient. In order to support operational activities and
good laboratory governance, a good management
information system is needed. The laboratory
management information system that is built is
expected to enable the Software Engineering
Laboratory and University Information Systems to
implement ISO/IEC 17025 (International Organization
for standardization / International Electrotechnical
Commission)[2].

However, implementing new information
technology is not easy to do. To be able to adopt a new
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information technology, very careful preparation is
needed so that the implementation of the new system
can work properly[5]. Information  System
Implementation is a very complex process, not only
because of the many different aspects of updating that
need to be considered at the same time, but also because
of the impact of the new system on the organization[8].
It is necessary to know the level of readiness to accept
new technology before adopting a new technology. One
method to measure the level of readiness for acceptance
of new technology is the Technology Readiness Index
(TRND[4]. Technology Readiness (TR) is a person's
tendency to accept and utilize technology in their work
or daily life. Meanwhile, the Technology Readiness
Index (TRI) is an index for measuring user readiness in
adopting new technologies [10].

Based on the problems above, the author aims to
evaluate the level of readiness for the adoption of
Laboratory = Management  Information  System
technology using the Technology Readiness Index
(TRI), which refers to previous research[1]. The results
of this study are expected to provide information and
evaluation for Sriwijaya University to successfully
adopt the Management Information System for
Software Engineering Laboratory and Information
Systems for Sriwijaya University.

Il. LITERATURE REVIEW

A. IT Adoption Readiness

Technology Readiness can be defined as readiness
to apply technology that is intended to help a job[11].
The Technology Readiness method is used to find out
the level of openness of users towards new information
technology. Nowadays, information technology has a
vital role in the world of work, especially those that
interact directly with technology[6], and user readiness
factors play a greater role in influencing the success of
an Information Systems project compared to user
involvement in an Information Systems project[9]

B. Technology Readiness Index (TRI)

The Technology Readiness Index (TRI) was
originally developed on 2000[4]. The level of readiness
is a person's tendency to utilize and use technology to
achieve goals in their work and daily life. Meanwhile,
the Technology Readiness Index (TRI) is an index for
measuring user readiness in adopting new technologies.
There are four indicators to measure the level of user
readiness in adopting new technology, namely
optimism, innovativeness, discomfort, and
insecurity[4]. While the three categories of technology
readiness index are

e Low Technology Readiness, TRI is greater than
or equal to 2.89

e Medium Technology Readiness, TRI is in
between 2.90 and 3.51

e High Technology Readiness, TRI is greater
than 3.51.

I1l. METHODOLOGY

This research was conducted using a survey
method. Through this method, data collection that
occurred in the past or the present includes beliefs,
opinions, characteristics, attitudes, and variable
relationships to test hypotheses related to sociological
and psychological variables from samples drawn from
certain populations. The data obtained from the results
of this survey were then analyzed and measured to what
extent the level of readiness of the system users was.

The following Figure 1 presents information about
the research method. We conducted literature study
evolving IT adoption, e-readiness, and several method
to measure index of IT adoption readiness including
TRI. The next step is to design a questionnaire based on
the TRI framework. then tested the validity and
reliability of the questionnaire. when the calculation is
valid, the questionnaire is ready to be distributed.

Literature Study

I

Questionnaire
Design

invalid—T

Validity and
Reliability Tes

Valid and Reliable

Conduct
Technology
Readiness Index
(TRI) Calculation

Finish Analysing Re_sult
and Evaluation

Fig. 1. Research Method

Distribute the
Questionnaire
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In this case, the technology that will be adopted and
the readiness of its users will be measured is a
Laboratory = Management  Information  System
(SIMLAB) located at the Laboratory of Software
Engineering and Information Systems, Sriwijaya
University. While the target users to be studied include
laboratory administrators, lecturers and students in the
second and third year.

Sampling was carried out selectively using a quota
sampling technique. The preparation of the
questionnaire will be based on each variable of the
Technology Readiness Index[4]. The number of
indicators in the research conducted on privious study
in total was 36 indicators, namely 10 indicators of
optimism variables, 7 indicators of innovation
variables, 10 indicators of discomfort variables, and 9
indicators of insecurity variables. However, in a
different study, not all indicators were used, but were
adapted to the research topic[3]. So that the
questionnaire statements that have been adjusted to this
study shown in Table I.

TABLE I. QUESTION INSTRUMENTS

ID Questions

Optimism (OPT)

DIs4 | feel embarrassed when | have problems using
SIMLAB in front of other people

DIS5 | believe more in human work than SIMLAB

Insecurity (INS)

INS1 I'm worried that other people can see the data |
enter

INS2 I'm not sure the data will be processed until the
destination

INS3 | prefer to interact with humans compared to
SIMLAB

INS4 | always double-check the data entered so that there

are no errors

IV. RESULT AND DISCUSSION

A Validity and Realibility Test

The prepared questionnaire was then distributed to
30 respondents for instrument testing in the form of
validity and reliability tests to find out whether the
guestionnaire was appropriate. The next step is
distributing  questionnaires  to  predetermined
respondents. Table Il shows the result of testing has
been done.

OPT1 | prefer to use SIMLAB because previously all TABLE II. VALIDITY AND REALIBILITY TEST
processes were done manually
OPT2 SIMLAB is more comfortable to use because it is a VALIDITY TEST REALIBILITY TEST
new technology ID R RESULT | RCOUNT | RESULT
OPT3 I like to use SIMLAB because it suits my needs Count
OPT4 SIMLAB makes my work or activities more OPT1 0.179 RZALID || VARIAELE 15 E2YELURED
efficient OPT2 0.703 VALID 0,712 RELIABLE
OPT5 I was given more freedom at work OPT3 0,489 VALID 0,718 RELIABLE
OPT6 By using SIMLAB, | don't miss any information OPT4 0,532 VALID 0,716 RELIABLE
OPT7 | feel confident that SIMLAB will do what I tell it OPT5 0,637 VALID 0,708 RELIABLE
todo OPT6 0520 | VALID 0,716 | RELIABLE
Innovativeness (INN) OPT7 0,662 VALID 0,712 | RELIABLE
INN1 Usually, | look for more details about a new INNL 0,393 VALID 0,723 RELIABLE
technology
_ INN2 0,323 INVALID | VARIABLE IS EXCLUDED
INN2 I can use and access SIMLAB without the help of
others INN3 0,495 VALID 0,717 RELIABLE
INN3 Usually, I use the latest technology to help with my INN4 0,568 VALID 0,715 | RELIABLE
work DIS1 0,507 VALID 0,717 | RELIABLE
INN4 | feel that | don't have many problems USing DIS2 0'301 INVALID | VARIABLE IS EXCLUDED|
SIMLAB compared to other colleagues
DIS3 0,554 VALID 0,716 RELIABLE
Discomfort (DIS)
DIs4 0,439 VALID 0,720 RELIABLE
DIS1 | feel that SIMLAB complicates my work
plicales my w DIS5 0634 | vALD | 0712 | RELIABLE
DISs2 | feel that SIMLAB is only aimed at people who
master technology INS1 0,323 INVALID | VARIABLE IS EXCLUDED
DIS3 The guide to using SIMLAB is difficult to INS2 0615 VALID 0.715 RELIABLE
understand INS3 0,419 VALID 0,719 RELIABLE
INS4 0.411 VALID 0,721 RELIABLE
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Four statement items whose R Count values are
below the table R values and considered as invalid
(OPT1, INN2, DIS2, INS1) so that these four invalid
items are excluded. While at section of realibility test,
all statement items have a value above 0.60, so all
statement items can be said to be reliable. After all the
instruments are valid and reliable, the questionnaire is
feasible to distribute with a predetermined sample.

B. Respondents

The total population in this study was 553. The
number of samples was taken as much as 20% of the
total population[7]. So, the sample quota in this study is
111 respondents.

Grouped by occupation, majority of respondents
came from students with a percentage of 93.8%, the
second was the laboratory structure with a percentage
of 3.5% and the last were lecturers with a percentage of
2.7%. Whereas according to the origin of the
department, most of the respondents came from the
Information Systems major with a percentage of 78.6%,
followed by the Informatics Engineering major with a
percentage of 12.5% and the last was the Computer
Systems major with a percentage of 8.9% briefly
presented in Figure 2 and Figure 3.

Lab Emsplo ee B
tudent ]
Lecturer a3

0 20 40 60 80

100 120

@ Respondent

Fig. 2. The respondents grouped by occupation

Information System ]
Informatics =20
Computer System I3

0 20 40 60 80 100

D Respondent

Fig. 3. The respondents grouped by department

C. Measuring Technology Readiness Index

Furthermore, calculations are performed using the
TRI method. Each variable will be evaluated to find out
what is needed to improve the readiness of the users of
this Laboratory Management Information System
(SIMLAB). The first step is to determine the weight of
the statement. Each variable is worth 25% then each
variable is divided by the number of statements in that
variable.

25%
OPT = 3 = 416%
25%
INN = 3 = 8,33 %
25%
DIS = = 6,25%
4
25 %
INS = = 8,33%
3
TABLE III. QUESTION WEIG
Variable Variable Question Question
weight Weight
OPT 25% OPT2, OPT3, 4,16%
OPT4, OPTS5,
OPT6, OPT7
INN 25% INN1, INN3, INN4 8,33%
DIS 25% DIS1, DIS3, DIS4, 6,25%
DIS5
INS 25% INS2, INS3, INS4 8,33%

From Table Il we can infer the weight for each
statement. The statement on the Optimism variable is
4.16%, Innovativeness is 8.33%, Discomfort is 6.25%
and for Insecurity is 8.33%.

After knowing the weight of each statement, then
the average value of each statement is multiplied by the
weight of the statement.

464
OPT2 = —— x4,16%

I = 0.17
opT3 = 4L L 416% = 0.16
T T
0PT4 = 27 L 416% = 017
T X E

442

OPT5 = x4,16% = 0.16

111
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The TRI value obtained is 3.76. This shows that TRI

449 is greater than 3.51 which means the level of readiness
OPT6 = —77 x416% = 0.16 for SIMLAB adoption is in the High Technology
Readiness category.
OPT7 = % x4,16% = 0.16 The Optimism value contributes the largest
value to the total TRI value of other variables, namely
25 1.01. The highest optimism value among other
INN1 = =77 x8,33% = 0.31 variables indicates that respondents believe this
information system can have a positive impact on
452 laboratory management. The second largest value is
INN3 = =77 x8,33% = 033 Innovativeness of 0.98. This means that users have high
innovative nature, are happy to accept new technology
INNg = 138 x8.33% = 032 and easily adapt to new technology. Discomfort and
111 Insecurity variable values are the variables with the
lowest portion, namely 0.91 for Discomfort and 0.84 for
DIS1 = 435 X 6,25% = 0.24 Insecurity. This shows that users feel uncomfortable
111 using this SIMLAB and users also feel insecure in
405 providing information.
DIS3 = Ti1 x6,25% = 0.22
401 V. CONCLUSION
DIS4 = —— x6,25% = 0.22 ) ]
111 The Readiness of Information System users of the
Software Engineering Laboratory and Information
389 . i . .
DIS5 = 11 X 6,25% = 0.21 Systems is c_Iassmed as High Tgchnology Readmesg.
The application of a laboratory information system is
3 very likely to be carried out as a future improvement.
INS2 = ETTR 8,33% = 0.29 This research suggests several things that can be done
to increase the Technology Readiness of users of this
387 Laboratory Information System, namely providing
INS3 = —=77 x833% = 0.29 explanations to users about functions, advantages
compared to previous conventional management and
347 guidelines for using this Laboratory Information
INS4 = =77 x833% = 026 System, conducting Usability Testing for a better

experience using Lab Information Systems . So that

users are comfortable and not confused in using this

OPT =OPT2+ OPT3 + OPT4 + OPTSEOPT £ Laboratory Information System. In addition, the
=017+016+017=0,16+0,16+0,16 implementation of restrictions on data access in the

=101 Laboratory Information System should be more
INN = INN1 + INN3 + INN4 organized which allows each role or user to have
=0,31+0,33 +0,32 different authorities.
=0,98
DIS =DIS1+ DIS3 + DIS4 + DIS5
= 83‘1‘ +022+0,22+021 ACKNOWLEDGMENT
' The research/publication of this article was funded by
INS =INS2 + INS3 + INS4 DIPA of Public Service Agency of Universitas
=0,29+0,29 + 0,26 Sriwijaya 2022. SP DIPA-023.17.2.677515/2022, On
=084 Desember 13, 2021. In accordance with The Rector's
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Technology Readiness Index = OPT + INN + DIS + INS 2022.
=1,01+0,98+0,91 +0,84
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Abstract—The acoustic guitar is one of the most popular
musical instruments because music itself is a universal
language that everyone can understand. Acoustic guitars
are available inmany choices such as wood types, brands,
prices, and many sizes. Many people who want to buy a
guitar are often confused when they have to choose an
acoustic guitar that suits their needs, this happens
because there are many aspects of an acoustic guitar that
must be considered as already mentioned. The demands
of work and the busyness of today’s society This makes
many people unable to choose and see the acoustic guitar
according to their needs in music stores. Therefore, this
system was created as an acoustic guitar recommendation
system, so that people can choose an acoustic guitar that
suits their needs and buy an acoustic guitar online based
on people’s preferences. The recommendations given by
this system are obtained from calculations using the
simple additive weighting method or known as the
weighted addition method. This simple additive
weighting method has been tested in this study and can
be implemented correctly and as needed. End-user
satisfaction is also obtained using the end-user computing
satisfaction (EUCS) method so that the recommendation
system that has been successfully built can be said to be
very good for wusers in providing acoustic guitar
recommendations.

Key words — Accoustic Guitar, EUCS, SAW,

Recommendation System, Web.

I. INTRODUCTION

The guitar is one of the many types of stringed
instruments played by picking. The guitar consists of
the main body parts and the neck as a place for the

strings to be attached generally six. Traditional guitar
shaped of various types of wood and the strings they are
made of of nylon or steel(string). In general, there are 2
types of guitars namely: acoustic and classical. The
acoustic guitar is a guitar that part of the body is hollow
/ hollow (hollow body) and has used for a long time.
Acoustic guitar is generally played as a solo instrument
using a fingerstyle technique that comprehensive, but
there are also people who play it together with other
instruments because there is no patented way of playing
an instrument such as a guitar acoustic tar, every
acoustic guitar player has his choice each playing the
guitar [1].

Choosing a quality acoustic guitar and in
accordance with the wishes is not easy, especially for a
beginner. Based on interviews with experts, namely
Chanigao Sport. Chaniago Sport is a music shop that
has been around since 2005, the shop sells acoustic
guitar instruments, some guitar accessories and sells
some sports equipment. Chaniago Sport is located in
the Kutabumi area, Tangerang, Pasar Kemis, 15560.
Based on interviews conducted with the Chaniago Sport
music shop voters, the first problem that is often
experienced by ordinary people in choosing an acoustic
guitar lies in determining the needs for using the guitar,
for example the criteria/aspects what is in the guitar,
starting from the purchase price, type of wood, brand,
size of the guitar and the necessary needs such as ”Is the
guitar used to learn to play guitar, whether to take it for
recreation and become an entertainment musical
instrument, and many more”. Second, buyers are also
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faced with many choices of acoustic guitars with
various brands and shapes today. It is possible for a
beginner to be able to search for information through
the internet, or ask a more experienced acoustic guitar
user directly. However, this is less efficient, because it
takes a lot of time and money to get information about
an acoustic guitar that suits your needs. [2]

Based on this background to reduce one’s mistakes
in choosing an acoustic guitar that is not in accordance
with the wishes and needs, a Decision Support System
(DSS) is needed using methods such as simple
additive weighting. Based on previous research
conducted by Ila Fitrotin Rosyidah and Agus Winarno
[3], the reason for choosing the SAW method is
because this method has advantages such as being
easy to understand, more flexible, being able to
solve complex problems and conducting learning
based on human knowledge and experience in solving
a problem.

Previous research conducted by Handayani, RizKi
[4] also concluded that the Simple Additive Weighting
(SAW) method is a method that can be used in decision
support systems in various solutions to multi-criteria
decision-making problems. this method can be dynamic
in terms of criteria and preference weights in decision
making so that the criteria and preference weights can
be changed according to the provisions in the current
developments.

The system that will be created is expected to
provide convenience and be able to make guitar buyers
more aware of their needs in choosing an acoustic
guitar. This system aims to provide recommendations to
users according to the desired needs. This decision
support system is an application program that has been
computerized to help prospective buyers to get a guitar
that fits the required criteria. The user will select the
desired criteria and the system will process it. Then
based on the data that has been processed by the system,
it will produce an output in the form of a conclusion
what type of guitar is suitable and desired by the buyer.

Il. LITERATURE REVIEW

System design begins with making a side
application work flowchart normal users and admins,
use case diagrams, fol- lowed by making ERD
database, then wireframe the website view.

A. Use Case Diagram
Use Case Diagram is an image that represents the
things an actor can do in completing a job.

View Gitar ?

Search Gitar
with Criteria Admin

)0

View Result

(

Fig. 1. Use Case Diagram

Figure 1 shows the use case diagram of a decision
support system acoustic guitar selection. Users can
view guitar data available on the system, search for
guitars with the criteria that have been provided and see
the results of recommendations both from all existing
data and results based on the inputted criteria filters. The
admin actor can login, make changes to guitar data in
the database such as adding, changing certain guitar
data and deleting data, then the admin can also log out
from the admin page and the admin can also do all the
things the user can do.

B. Data flow Diagram

Data Flow Diagram is a diagram that shows the flow
and data relationships between each entity and existing
processes. In this section, we will explain the Data
Flow Diagram on the recommendation system for
choosing an acoustic guitar in the Chaniago Sport case
study. The process of presenting information will be
simplified by using a simple visual display of data flow
diagrams. The information provided can be used to
describe the data flow. There are three levels of DFD
in this study, namely DFD-Level 0 (Context Diagram),
DFD-Level 1,and DFD-Level 2. The following is an
explanation:

Figure 2 shows that there are 2 entities namely user
and admin then there is 1 process, namely SAW Guitar,
in this context diagram the user entity will send a guitar
recommendation request to the SAW Guitar process
and the process will return results in the form of guitar
recommendations desired by the user, then on the right
there is an admin entity that is useful for setting up
existing guitar data. The SAW Guitar process is a
Simple Additive Weighting method.

- ) -
+—Recommendation Result
User Update Guitar Data Admin
SV Guitar
Request Guitar

Fig. 2. Data Flow Diagram Level 0
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Fig. 3. Data Flow Diagram Level 1

Figure 3 contains the process of Add new guitar,
update guitar, and delete guitar, each process is a
process that can only be done by an admin entity that
aims to manage guitar data in the existing database. The
data in the database will be used to carry out the SAW
guitar process so that users can get the results of current
guitar recommendations.

Fig. 4. Data Flow Diagram Level 2

Figure 4 here is explained in more detail about the
SAW guitar process that occurs. Starting from the user
who sends the desired guitar data filter process (in this
process the user can also perform a filter without a
specific filter which will make the data displayed is the
data of all guitars owned). From the filter that has been
determined, the guitar data filterprocess will generate a
query into the database so that the normalized data is
only the desired guitar data, from the normalization
results obtained, the calculation of criteria based on
attribute costs and benefits will be carried out in the
calculate attribute based on cost process. benefit, the
results that will be obtained in this process will be
arranged to determine the existing guitar rankings to be
given to the user.

C. Flowchart

Flowchart is a diagram that represents the
workflow/process. Under these are flowcharts of each
feature in the program. Program workflow made as
short as possible with the aim that users can easily use
and understand the program created.

Menampilkan
alaman Utama

Calculate SAW
iasil SPK Gitar
akustik

Fig. 5. Main Flowchart

Figure 5 shows the main flowchart of the acoustic
guitar se- lection decision support system which
describes the workflow of the entire program, this main
flowchart is also a workflow for ordinary users or admin
users. First of the program will display the main screen
which will have 3 main buttons to carry out the next
process, namely a button to go to the admin menu, a
button to search for guitar recommendations based on
filtered criteria and a button to search for guitar
recommendations without filters. If the user selects the
button to view guitar recommendations with a filter, the
user will be taken to the next page, which is a page that
shows the form  to fill out the criteria that the user
wants after the form is submitted, the filter will perform
a query request based on the criteria entered and the
Simple Additive Weighting calculation process will be
done based on the data in the filter and then will be
displayed on the next page.

If the user selects the button to search for a guitar
without a filter, the user will be immediately taken to
the results page obtained from all the data in the
database and after that the Simple Additive Weighting
calculation is performed and then displayed to the user.

The last button is a button for the admin, this button
will take the user to the login page to be asked for a
username and password, if the user has entered the
username and password correctly then the user will
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enter the admin dashboard where there can create, read,
update, delete data guitars in the database.

D. ERD

Criteria

P

=

Criteria_ld

Criteria_Name

Value

Sizes

Pl

=

Size ID

Guitar Size

PK | Guitar_ID Rank

FK | Brand 1D

FK | Back ID  E—] Brands

FK | Side ID Pl

=

Brand_ID

FK | Neck 1D e Name

FK | Size ID Rank

Name

Desc Woods

=

image_url P

Wood 1D

WhereToBuy Name

Rank

Fig. 6. Entity Relational Diagram

Figure 6 is an ERD image for the data in the
database,  first there is a Guitar table which has 5
foreign keys, namely Brand ID, Back ID, Side ID,
Neck ID, Size ID. Brand ID refers to the Brands table,
there is information about the existing guitar brands
and the rating of each brand, then there are foreign keys
Back ID, Side ID, Neck ID which point to the same
table, namely the woods table, in the woods table there
is information about the types of wood on the guitar
and the rating of these woods, and the last is size ID in
the size table there is information about the size of the
guitar and the size rating. It should be noted here that
Back, Side, Neck are the main woods that are often
considered in buying guitars based on interviews with
sources, therefore the three columns both refer to the
woods table. The last one is the Criteria table, this table
does not have any relation because this table was
created only to store weight values for Simple Additive
Weighting calculations in the future.

E. Wireframe

1) Wireframe Landing Page: Landing Page is the first
page that will be seen by the user when the website
is opened for the first time.

Fig. 7. Wireframe Landing Page

In figure 7 on this page, there are only 3 main buttons
that will navigate the user to other pages, namely a
button to view all guitar recommendations, a button to
view guitar recommendations based on the selected
filter and finally a button to enter the admin page.

2) Wireframe Select criteria: The select criteria page is
a page to display the form to get the guitar criteria
that the user wants then the results will be used as
filters in the query to the database and the results will
be calculated using the Simple Additive Weighting
method. In figure 8 there are 4 inputfields to receive
input from the user.

Fig. 8. Wireframe Page filter acoustic guitar

3) Wireframe  Recommendation  Results:  The
recommendation results page is a page that shows
the results of the Simple Additive Weighting
method either using the criteria selected by the user
on the criteria select page or not.

Figure 9 shows that the guitar results displayed are
in the form of cards that can be issued for more
information about the guitar if clicked
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Fig. 9. Wireframe Page guitar results

4) Wireframe Admin Page: The admin page is there to
manage guitar data in the database. Based on the 10-
page figure, it has a table that contains information
about the guitar and there are 2 buttons on the right,
the button is a button to change data and delete
data, while the button above is abutton to add new
guitar data. And there is a logout button in the
navbar to logout as admin.

3] Tabk Here

Fig. 10. Wireframe admin page

I11. RESULTS AND DISCUSSION

Implementation is carried out based on use case
diagrams, dfd, flowcharts, erd, and wireframes that
have been made previously.

A. Website

1) Landing Page: Figure 11 is the result of the
Landing Page implementation on an acoustic guitar
purchase decision support system, on this page there
are 4 buttons, a button to view guitar
recommendations without a filter, a button to view
guitar recommendations with a filter and in the
navigation there is a button to go to the admin menu
and to the website for writer information.

Fig. 11. Landing Page

2) Page Filter Form Data Guitar: Figure 12 is
the result of the implementation of the page where to
filter the data of the acoustic guitar purchasing
decision support system. On this page the user will be
asked to input to find out what kind of guitar criteria
he wants, there are inputs to enter the desired guitar
brand, the required price range, does the user care
about the quality of the wood, does the user care about
the size of the guitar, does the user care about the size
of the guitar?  the popularity of the acoustic guitar
brand, does the user care about the price of the guitar.
The series of questions in the filter form are obtained
from the conclusions from interviews with experts,
namely the owner of the Chaniago Sport music store
and these questions are expected to be able to help the
system to determine the acoustic guitar according to
what the user wants.

Fig. 12. Filter Form Guitar Page

Figure 13 is the validation result on the guitar form
filter page if the user submits it without entering any
input.
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17 is the result of implementation for validation which

' is done if the username/password does not
' exist/wrong.
DSSGUITAR - -
=
Fig. 13. Validation Filter Form Guitar
3) Guitar Recommended Results Page: Figure
14 is the result of the implementation of the page where
to display the recommendation results. On this page _ _ _
each guitar is displayed in the form of a card that will Fig. 16. Login Admin Page
display a capital when clicked (figure 15), and in that
modal there will be clearer information about the em
acoustic guitar such as price, brand, type of wood on . —
the back, sides, neck, guitar size, description, and a
link where to buy the guitar, at the very bottom there is .
also a pagination where to go to the next page. ' =
psscuan =3 -
Result Recommendation
i ‘ ‘ A Fig. 17. Validation of recommendation results
o e 5) Page Admin: Figure 18 is the result of the
el implementation of the admin page, on this page the

admin can view acoustic guitar details, can add
acoustic guitar data, change existing data and delete
data.

Fig. 14. Guitar Recommended Results Page

SsaU TAR [ I

ACIM % = e S

Fig. 18. Admin Page

Fig. 15. Recommendation Result Modal

4) Login Admin Page: Figure 16 is the result of
the implementation for admin login, on this page there
is a place to input username and password, and figure
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6) Guitar Data Detail View: In figure 19 is a
modal that shows details about the guitar when the
details button (i) is clicked.

LL16D ARE X

Fig. 19. Details Page

7 Display Add Guitar Data: In figure 20 and
figure 21 are modals that are shown if the button to add
data is clicked, this button will open a modal to enter
new information that you want to add, such as the
name of the acoustic guitar, the price of the acoustic
guitar, the type of guitar brand, the size of the guitar,
type of back, side and neck wood, image links, links
to where to buy online, and descriptions of acoustic
guitars. If the data entered is correct without any
problems then an alert will appear as in figure 22, and
if it fails an alert in figure 23 will appear.

Add Data X
Guitan Name
wrand
Choose sran v
A Ty v
side
wWaod Type v
S I
e v
Add New Data

Fig. 20. Add Data Page 1

Fig. 21. Add Data Page 2

Add Data S

kd 1ot izcens, Page wl eeload dteatically

Fig. 22. Validation Successfully Added Data

Add Data X

Add Data Falled. Pis Comace Supsr Usar For More infarmation

Suitan Mame

Fig. 23. Validation Failed Added Data

8) Update Guitar Data View: In figure 24 and
figure 25 are modals that are shown if the button to
change data is clicked, this button will open a modal to
enter the information you want to change, such as the
name of the acoustic guitar, the price of the acoustic
guitar, the type of the guitar brand, the size of the
guitar, the type of guitar. Wood back, sides and neck,
image links, online purchase links, and acoustic guitar
descriptions. If the changed data is correct without any
problems, an alert will appear as shown in figure 26,
and if it fails an alert in figure 27 will appear.

Edit Data

......

Fig. 24. Details Page 1

Fig. 25. Details Page 2
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Edit Data x

Edit Data

Fig. 27. Validation Successfully Added Data

9) Delete Guitar Data View: In figure 28 is a
modal that will appear if the delete button is clicked,
this modal will display a question to the admin to ask if
the admin is sure  you want to delete the guitar data,
and if the delete button is clicked then the next display
is figure 29.

Delete Sample

Fig. 28. Admin Page Delete Guitar

Delete Sample

Update Success, Page will eoad automatically

ant to delete Sample 7

Fig. 29. Admin Page Delete Guitar Successfully

B. Simple Additive Weighting

The implementation of Simple Additive Weighting
is done using the Go programming language, the
following is a code snippet from the implementation. In
figure 30 there is a function named SAW which accepts
3 inputs parameters and will produce 2 output
parameters, the input parameter consists of guitars
which is a data type struct which stores  all information
about the guitar that has been filtered based on the form
that has been filled in by the user, the second is an
instance pointer. To access the database and the third
is the weight of the criteria that the user has selected in

the form. Whereas in the output parameter there is an
array of struct Result which contains information about
the guitar 1Ds that have become the final sorted result
and finally there is an error, if there is an error, an error
will return the error message, but if there is no error it
will return nil (null in the golang programming
language).

In the next line there is a variable declaration. The
variable d is used to hold the smallest value for the cost
attribute and the largest value for the benefit attribute,
this is implemented in the previous line of code in the
for-range loop below it. The variables n and ns are
variables used to store the results of the normalized
matrix, this is done at the bottom of figure 30, and the
results and results variables are used to store the final
results of the guitar ranking system. In the previous
section, figure 30, it was explained how to implement
Simple additive weighting to determine the divisor
value for the cost, benefit and code attributes to get the
matrix normalization results,then in figure 31 the code
is used to get the weight value for each criterion from
the database (if you don’t do the filter process) /
initialize the weight value obtained from the user if
you use the available filters. The query process is
carried out and the results obtained are stored in a
folder with the name of each key and the name of the
weight. And finally at the verybottom there is a for-
range to determine the ranking results of previous
acoustic guitars by multiplying the normalized matrix
results and the weights obtained from the
database/user input for each weight

Fig. 30. Code Snippets simple additive weighting 1
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Fig. 31. Code Snippets simple additive weighting 2

Finally, in figure 32, the sorting process is carried
out on the value whose result is larger to the smaller one
and then returns.

Fig. 32. Code Snippets simple additive weighting 3

IV. EVALUATION

The evaluation was carried out by distributing
question- naires to 32 respondents using the EUCS
model and the Likert scale. After getting the results of
the index for each EUCS component, the calculation of
the success of the system is carried out. The following is
the calculation of systemsuccess:

System Success Rate:
85.625 + 84.6875 + 86.25 + 85.3125 + 85.3125

Hasil=
5
=85.4375 => 85%

From these results it can be concluded that the
respondents strongly agree that the acoustic guitar
recommendation system has been successful in
recommending an acoustic guitar.

1V. CONCLUSION

Based on the research that has been successfully carried
out, there are several suggestions from researchers that
can be used as a reference or reference in the
development of an acoustic guitar recommendation

system that has been successfully designed and built as
well as for further research. The suggestions described
are as follows.

1. This research can be developed by
implementing other methods such as the AHP
method, TOPSIS, weighted product, and
others, so that the approach taken for further
research can be different

2. The addition of other criteria to add to the
consider- action of this recommendation
system, for example the appropriate brand of
guitar strings and others

3. Based on the suggestions obtained in the
guitar recommendation system questionnaire,
it would be better if it had additional guitar
brands with affordable entry levels or case
studies of other music stores that had local
guitars such as Mandalika, Cowboy, GL,
Taylor, Cort, and others were added

The recommendation system about guitars can also
be made wider, such as combining acoustic guitar topics
with other guitars such as the ukulele/electric.
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Abstract—Many studies can be used as references
regarding the application of information systems in
companies that can optimize business processes.
Information Systems can be designed according to the
needs of each company. Concerning the company, PT
Artindo Pratama Sejahtera is a private company engaged
in paint production. One of the problems in business
processes at the company is when the sales report activity
from the salesperson to the warehouse admin section
needs to be recorded in the database because it still uses
the short message/chat application media. In addition,
the short messages/chats often pile up. Based on the
literature review that has been done from previous
research, these problems can be overcome by
implementing an information system. The purpose and
contribution of this research are to optimize business
processes in reporting activities so that they become
integrated. The output of this research is a website-based
Sales Reporting Information System. Before the
Information System was implemented at PT Artindo
Pratama Sejahtera, functionality testing was carried out
by system users using the User Acceptance Test (UAT)
method with the black box testing model and obtaining
results according to company needs so that they could
overcome the problems described earlier.

Index Terms—Information System; Sales;
Application Development; Reporting; Website.

Rapid

. INTRODUCTION

According to the information from the official
website company profile PT Artindo Pratama Sejahtera,
this company is a private company engaged in the
production of paint and has 185 employees divided into
several sections/divisions, namely: the production
department totalling 50 people, then staff (finance,
accounting, administration, and warehouse admin)

totalling 40, then 65 salespersons and 30 other people
are drivers. [1]. At this company, there are several
salespersons, and each salesperson has to offer the
company's products to stores that target the company,
such as in the Tangerang area and several other cities in
the vicinity. For the business process to run optimally
following the specified targets, it is necessary to
monitor each salesperson. The problem currently
happening to PT Artindo Pratama Sejahtera is that the
sales report process from a Salesperson to the
Warehouse Admin section needs to be read optimally
and piles up because it is done via a short message/chat
application..

As technology develops, business processes in a
company are very dependent on technology and based
on previous research. An information system can be
used to measure employee performance in the form of
a website [2]. Research focuses on the Analysis and
Design of web-based information systems using UML
Diagram designs. It has been successfully made into a
web-based information system equipped with a website
content management system (CMS) to manage website
content [3]. Furthermore, according to research by
Susianawati [4], applying an information system in a
company for the reporting process can help improve the
company's performance, especially in sales. Then,
according to research by Rumbiak [5], the appearance
of information systems tested using usability testing is
also an essential factor so that an information system
can be understood and used by users.

Based on the problems described above and the
study literature that has been carried out, it can be
concluded that these problems can be overcome by
optimizing business processes in sales reporting
activities using an information system to improve the
business processes. The outcome and contribution of
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this research is a web-based information system that the
warehouse admin can use to optimize sales reporting.

Il. METHOD

The Proposed Information System Development
will be carried out using the Rapid Application
Development (RAD) method because it provides faster
development and quality results [6]. The RAD method
is easier to implement because development focuses on
each development requirement at a time and requires
less time. Apart from that, the stages in RAD are
structured, and software development can be carried out
in a short time with an emphasis on short cycles; more
specifically, the software being developed can know the
results without waiting a long time [7]. Figure 1 shows
the cycles/stages in implementing the RAD method.

Rapid Application Development (RAD)

Prototype

I User Design Construction Cutover

Refine Test

Fig 1. RAD Method

Based on Figure 1, we can see the steps to
implement the RAD method, starting with requirements
planning, user design, construction, and cutover. The
following is a brief explanation of each stage:

a) Requirements Planning:

At the requirement gathering stage, interviews
will be conducted to seek user information, design
system preparations, and determine what features will
be used in the application. Users and analysts will
discuss to identify system objectives and be oriented
towards solving business problems.

b) User Design:

All the requirements described in the analysis
stage will be described in more detail at this stage. From
the conditions obtained, it will be transformed into
Unified Modelling Language (UML) Diagram in the
form of use case diagrams that can describe the main
functions of the system to be created and explain the
relationship between system users later [8].

¢) Construction:
At this stage, the main focus is system
development. In the RAD method, users must continue
to participate and can suggest changes or improvements

as the report progresses. The developer's job is system
development, coding, and system testing.

d) Cutover:

Finally, at the last stage in the
implementation of RAD, the functional system is
tested using the User Acceptance Test (UAT) method
[9] with the black-box testing model [10] and will be
transferred to the new system and continued with user
training. In addition, a comparison will be made
between RAD and traditional methods, and as a result,
the new system should be able to be implemented in
the company

I1l. RESULT AND DISCUSSION

A. Analysis

The requirements planning is the first stage in the
RAD method. At this stage, requirements gathering is
done by looking for information from the user,
designing the system preparation, conducting
interviews, and determining what kind of features will
be used in the system. Users and analysts discuss to
identify the purpose of the system and oriented toward
solving business problems. To make the requirements
analysis phase can be understood more clearly, the
explanation of the analysis between the current system
versus the proposed system will be shown in the form
of a comparison table which can be seen in table 1.

Table 1. Analysis of the current system vs the
proposed system

No Type of Weakness of Proposed System

Analysis current System

1  Performance | Searching the = Searching sales

production report = report data is done
data requires a faster than the
long time, so that current  systems
the operation will = using the main
be delayed and not = feature.

run optimally.

Does not use a lot

2 Economics | Requires cost to

printareportusing = of cost because it

a paper. uses an system and

displayed on the

monitor, the

production  report
data is stored in the
database.

3 Security

System security is = The security of the

not optimal = proposed  online

because it still uses = system  becomes
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spreadsheet
application to

process data and

more optimal due
to the
authentication and

no authentication = limitation of

to access the data, = system user access

so that the sales = rights so that the

report data can be = sales report data

seen by can be stored

unauthorized user.  properly in the

database.

4 Efficiency It still takes a long = More efficient

time in the process = because it can

of making a sales = directly get sales

report data report. report according to

the specified date

and period.

B. UML Diagram

All users (Salesperson, Warehouse Admin, and
Sales Manager) can access the system through the
login page and access the dashboard. The primary
function of the Salesperson actor is shown to be able to
access the Input Product Sales, Input Transaction
Sales, View Target Sales, View Report Sales, and Print
Report Sales. The following actor is the Warehouse
Admin, whose primary function is to access the Add
Product, Manage Product, and Approve outgoing
goods. Furthermore, the Sales Manager actor is shown
that he can only perform View Target Sales, View
Report Sales, and Print Report Sales. The use case
diagram on figure 2 will describe the primary function
of the proposed system.

Add Product
Manage Product

Approve outgoing
goods

Input Product Sales

Input Transaction
Sales

A

Warehouse Admin

Sales

View target sales

View report sales

Frint report sales

A

Sales Manager

Figure 2. Use Case Diagram

Based on the proposed Use Case Diagram, it will
be derived into Activity Diagram in Figure 3:

Salesperson System

A 2

‘ Login using sales

account

—b{ Display the dashboard
failed

e verly >

verified

‘ Saving the data ‘

Figure 3. Activity Diagram

‘ Input product sales

‘ Click submit button

Tl

Based on the activity diagram image above, we can
see user activity, namely salesperson, when they want
to input product sales. The process begins by logging
in using the salesperson account and each password,
and then the system will display the salesperson system
dashboard to be able to input sales product input
activities and submit them. After the user submits, the
system will provide a response in the form of
verification to review whether the data entered is
correct or not. If everything is correct, the final step in
this activity is to save the data.
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C. Construction

At this stage, research will be focused on system
development. In the RAD method, the users participate
and can suggest changes or improvements during
system development. The developer's task here is to
design, code, and test the system. The system interface
design will be carried out using a Figma based on Use
Cases and Activity Diagrams. In contrast, coding will
be carried out using VS Cove tools as a text editor for
the use of the PHP programming language. From Figure
4 to Figure 6, the system user interface will be
displayed:

Figure 4. Salesperson (master data) interface

Figure 4 below is the master salesperson data
display. Based on the interface from figure 4, the
information system can be accessed via a browser
(Google Chrome, Mozilla Firefox, Safari, and other
browsers) with URL (localhost). In this view, there are
several attributes, namely: id and name of the salesman,
which functions to find out the ID number and name of
the salesman that is inputted as well as the gender and
address of the salesman and user, in operation the
function consists of an edit and delete buttons which
function to change and delete master salesman data, and
has a search submenu, displays data, a button to return
to the previous page and a button to go to the next page
and an add button that aims to add master salesman

data.

Figure 5. Transaction sales report interface

From the Figure 5, The following is a display of the
sales report, which has the following functions: sales id
which aims to find out the sales id and date & time,
which helps know the date & time of the sale, total sales
and the custom functions to find out the total number of
sales received by the customer and the name of the
salesperson which functions to find out the salesman
who inputted data, the previous and next submenus,
search and the print button which functions to print the
salesman's sales report.

Figure 6. Sales target report interface

From the Figure 6, the following is a display of the
salesman's performance report, which has the following
functions: id and name of the salesperson, which aims
to find out the id and name of the salesman, total
customers and total sales to find out the number of
customers obtained as well as total sales and total
targets function to find out the marks achieved by the
salesman, as well as the previous and next submenus,
search and the print button which functions to print the
salesman's performance report.

The system interface described above can be
accessed via localhost on a limited basis on company
PCs. Based on the test results, which will be explained
in the next stage, the system will be hosted so that it can
be accessed widely and at any time.

D. Cutover

This User Acceptance Test (UAT) function is to find
out the responders' responses to this design, so a test is
carried out by giving 10 question questionnaires
related to system functions to 38 responders who are a
salesperson that will be using this system, which
helpful for answering these questions. The
questionnaire is given in the form of a google form and
is assessed by the respondents online. The indicators
that will become the benchmark can be seen in the table
2:
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Table 2. Indicator of each Question’s

Indicator Score Description
A 5 Excellent
B 4 Very good
C 3 Good
D 2 Bad
E 1 Very Bad

Based on the questions that have been
determined to measure the results of system testing,
five indicators are determined, namely A, B, C, D, and
E, along with their scores and descriptions according
to the description in table 2. If the results of the UAT
that has been carried out get a lot of score on indicator
A, it could be interpreted that the system that has been
created has succeeded in answering the needs of the
company in accordance with the analysis carried out.
Conversely, if the E indicator is the most chosen, then
the system created can be categorized as a system that
is not suitable for use.

Table 3. UAT Questionnaire

No Question’s Indicator
A B © D E
1 Is the information system 10 26 2 0 0
interface display easy to see?
2 Is the information system menu 11 24 3 0 0
interface easy to understand?
3 Does this information system 11 18 8 0 0
have the appropriate features?
4 Can this information system 13 17 5 3 0
search (filter) the desired data?
5 Can this information system 14 | 17 6 1 0
design be easy to manage
transactions?
6 Can a pop-up system help the 13 22 3 0 0
Interface of this information
system?
7 Is this information system 9 17 8 2 2

design easy to download
transaction reports?

8 Does this information system 14 18 5 1 0
help in measuring performance?

9 Is the design of this information 15 21 2 0 0
system easy to operate?

10 Is this information system 13 22 3 0 0
following the expectation of the
company?

Table 3 showed the 38 salespeople as the
respondents and gave scores for each indicator, and
then the scores were accumulated to get the cumulative
or average score. The results show that most
respondents gave high scores on indicators A and B,
then for indicator C, there was a moderate score, while
for indicators D and E, there were very low scores.

Table 4. Percentage of UAT Questionnaire

Indicator

A B C D E
26% 69% 5% 0 0
29% 63% 8% 0 0
30% 49% 21% 0 0
34% 45% 13% 8% 0
37% 45% 16% 2% 0
34% 58% 8% 0 0
24% 45% 21% 5% 5%
37% 47% 13% 3% 0
40% 55% 5% 0 0
58% 34% 8% 0 0

Apart from being in the form of a table of
numbers, the results of the UAT test were also
converted into percentages to make it easier to
understand and process the calculations at a later stage.
After carrying out the UAT test and obtaining a score
from each indicator, each indicator will be multiplied
by the score given to find out the results of the
percentage score and average. The results of this
calculation will describe the success of the system
design against the expectations of the company's needs
that have been described in the first stage of this RAD
method.

Table 5. Total’s of questionnaire answer

No Question’s Indicator Total
A*5  B*4 C*3 D*2 E*1
1 Is the 50 104 6 0 0 160
information
system interface
display easy to
see?
2 Is the 55 96 9 0 0 160
information
system menu
interface easy to
understand?
3 Does this 55 72 24 0 0 151
information
system have the
appropriate
features?
4 Can this 65 68 15 6 0 154
information
system search
(filter) the
desired data?
5 Can this 70 68 18 2 0 158
information
system design
be easy to
manage
transactions?
6 Can a pop-up 65 88 9 0 0 162
system help the
Interface of this
information
system?
7 | lIsthis 45 68 24 4 2 143
information
system design
easy to
download
transaction
reports?
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8  Does this 70 72 15 2 0 159
information
system help in
measuring
performance?
9 | Isthe design of 75 84 6 0 0 165
this information
system easy to
operate?
10 Isthis 65 88 9 0 0 162
information
system
following the
expectation of
the company?

An overview of the results from table 5 will be
displayed in a brief calculation in table 6. The tests
carried out will produce a score to calculate the average
value and percentage for each question:

Table 6. Calculations from the questionnaire answer

Question = Average Value Percentage of
Value

#1 160/38 = 4.2 4.2/5x100 = 84%
#2 160/38 = 4.2 4.2/5x100 = 84%
#3 151/38 =3.9 3.9/5x100 = 79%
#4 154/38 = 4.05 4.05/5x100 = 81%
#5 158/38=4.1 4.1/5x100 = 83%
#6 162/38=4.2 4.2/5x100 = 85%
#1 143/38 = 3.7 3.7/5x100 = 75%
#8 159/38=4.1 4.1/5x100 = 83%
#9 165/38 = 4.3 4.3/5x100 = 86%
#10 162/38=4.2 4.2/5x100 = 85%

Finally, the total percentage of UAT has been
obtained and can represent the user's assessment of the
system. The results of the assessment can be seen in the
table, producing a fairly high score on each question
which is an assessment indicator in the UAT test
shown in table 7:

Table 7. Total of Percentages

Description Percentages Score
Question #1 84%
Question #2 84%
Question #3 79%
Question #4 81%
Question #5 83%
Question #6 85%
Question #7 75%
Question #8 83%
Question #9 86%
Question #10 85%

Overall Average 82.5%

IV. CONCLUSION

Research has been carried out to develop an
information system based on the need for digitization in
the sales reporting business process at PT Artindo
Pratama, a paint manufacturer and distributor company
in Indonesia. The Rapid Application Development
method has been successfully implemented in the
design of a Web Sales Reporting Information System.
System testing results produce an average overall score
of 82.5%, with a very good score. The sales division can
use the system that has been generated to carry out sales
reporting activities. The novelty produced in this study
is applying the RAD method in designing information
systems and testing using UAT to produce the required
information system quickly with excellent results. The
results of this study also contribute to the company,
especially the sales division, in sales force reporting
activities.
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consists of Title, Abstract, Index Terms,
Introduction, Method, Result and Discussion,
Conclusion, Appendix (if any),
Acknowledgment (if any), and References.
o Title
The maximum words count on the title is
12 words (including the subtitle if
available)
e Abstract
Abstract consists of 150-250 words. The
abstract should contain logical
argumentation of the research taken,
problem-solving methodology, research
results, and a brief conclusion.
e Index terms
A list in alphabetical order in between 4 to
6 words or short phrases separated by a
semicolon (;), excluding words used in the
title and chosen carefully to reflect the
precise content of the paper.
e Introduction
Introduction commonly contains the
background, purpose of the research,

problem identification, research
methodology, and state of the art
conducted by the authors which describe
implicitly.

e  Method
Include sufficient details for the work to be
repeated. Where specific equipment and
materials are named, the manufacturer’s
details (name, city and country) should be
given so that readers can trace
specifications by  contacting  the
manufacturer.  Where ~ commercially
available software has been used, details of
the supplier should be given in brackets or
the reference given in full in the reference
list.

e Results and Discussion
State the results of experimental or
modeling work, drawing attention to
important details in tables and figures, and
discuss them intensively by comparing
and/or citing other references.

e Conclusion
Explicitly describes the research’s results
been taken. Future works or suggestion
could be explained after it

e Appendix and acknowledgment, if
available, could be placed after
Conclusion.

e All citations in the article should be written
on References consecutively based on its’
appearance order in the article using
Mendeley (recommendation). The typing
format will be in the same format as the
IEEE journals and transaction format.

Reviewing of Manuscripts

Every submitted paper is independently and
blindly reviewed by at least two peer-reviewers.
The decision for publication, amendment, or
rejection is based upon their
reports/recommendations. If two or more
reviewers consider a manuscript unsuitable for
publication in this journal, a statement explaining
the basis for the decision will be sent to the authors
within six months of the submission date.

Revision of Manuscripts

Manuscripts sent back to the authors for revision
should be returned to the editor without delay
(maximum of two weeks). Revised manuscripts
can be sent to the editorial office through the
same online system. Revised manuscripts
returned later than one month will be considered
as new submissions.


https://ejournals.umn.ac.id/public/site/Template/Template%20Paper/FTI/Manuscript%20Template%20-%20English%20InfoSys.doc

6.

Editing References

Periodicals

J.K. Author, “Name of paper,” Abbrev. Title
of Periodical, vol. x, no. X, pp. XXX-Xxx, Sept.
2013.

Book

J.K. Author, “Title of chapter in the book,” in
Title of His Published Book, xth ed. City of
Publisher, Country or Nation: Abbrev. Of
Publisher, year, ch. x, sec. X, pp XXX-XXX.

Report

J.K. Author, “Title of report,” Abbrev. Name
of Co., City of Co., Abbrev. State, Rep. xxx,
year.

Handbook

Name of Manual/ Handbook, x ed., Abbrev.
Name of Co., City of Co., Abbrev. State, year,
PP. XXX-XXX.

Published Conference Proceedings

JK. Author, “Title of paper,” in
Unabbreviated Name of Conf., City of Conf.,
Abbrev. State (if given), year, pp. XXX-XXX.

Papers Presented at Conferences

J.K. Author, “Title of paper,” presented at the
Unabbrev. Name of Conf., City of Conf.,
Abbrev. State, year.

Patents
J.K. Author, “Title of patent,” US. Patent
XXXXxXX, Abbrev. 01 January 2014.

Theses and Dissertations

JK. Author, “Title of thesis,” M.Sc. thesis,
Abbrev. Dept., Abbrev. Univ., City of Univ.,
Abbrev. State, year. J.K. Author, “Title of
dissertation,” Ph.D. dissertation, Abbrev.
Dept., Abbrev. Univ., City of Univ., Abbrev.
State, year.

Unpublished

J.K. Author, “Title of paper,” unpublished.
J.K. Author, “Title of paper,” Abbrev. Title of
Journal, in press.

On-line Sources

J.K. Author. (year, month day). Title (edition)
[Type of medium]. Available: http://
www.(URL) J.K. Author. (year, month).
Title.  Journal [Type of medium].
volume(issue), pp. if given. Awvailable:
http://mww.(URL) Note: type of medium
could be online media, CD-ROM, USB, etc.

7.

Editorial Adress
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Tangerang, Banten, 15811

Email: ultimainfosys@umn.ac.id
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Abstract—This electronic document is a “live” template
which you can use on preparing your Ultima Infosys
paper. Use this document as a template if you are using
Microsoft Word 2007 or later. Otherwise, use this
document as an instruction set. Do not use symbol,
special characters, or Math in Paper Title and Abstract.
Do not cite references in the abstract.

Index Terms—enter key words or phrases in
alphabetical order, separated by semicolon ( ;)

l. INTRODUCTION

This template, modified in MS Word 2007 and
saved as a Word 97-2003 document, provides authors
with most of the formatting specifications needed for
preparing electronic versions of their papers. Margins,
column widths, line spacing, and type styles are built-
in here. The authors must make sure that their paper
has fulfilled all the formatting stated here.

Introduction commonly contains the background,
purpose of the research, problem identification, and
research methodology conducted by the authors which
been describe implicitly. Except for Introduction and
Conclusion, other chapter’s title must be explicitly
represent the content of the chapter.

Il. EASEOFUSE

A. Selecting a Template

First, confirm that you have the correct template
for your paper size. This template is for Ultima
Infosys. It has been tailored for output on the A4 paper
size.

B. Maintaining the Integrity of the Specifications

The template is used to format your paper and style
the text. All margins, column widths, line spaces, and
text fonts are prescribed; please do not alter them.

I1l.  PREPARE YOUR PAPER BEFORE STYLING

Before you begin to format your paper, first write
and save the content as a separate text file. Keep your
text and graphic files separate until after the text has
been formatted and styled. Do not add any kind of

pagination anywhere in the paper. Please take note of
the following items when proofreading spelling and
grammar.

A. Abbreviations and Acronyms

Define abbreviations and acronyms the first time
they are used in the text, even after they have been
defined in the abstract. Abbreviations such as IEEE,
SI, MKS, CGS, sc, dc, and rms do not have to be
defined. Abbreviations that incorporate periods should
not have spaces: write “C.N.R.S.,” not “C. N. R. S.”
Do not use abbreviations in the title or heads unless
they are unavoidable.

B. Units

e Use either SI (MKS) or CGS as primary units
(SI units are encouraged).

e Do not mix complete spellings and
abbreviations of units: “Wb/m2” or “webers
per square meter,” not “webers/m2.” Spell
units when they appear in text: “..a few
henries,” not “...a few H.”

e Use a zero before decimal points: “0.25,” not
“25”

C. Equations

The equations are an exception to the prescribed
specifications of this template. You will need to
determine whether or not your equation should be
typed using either the Times New Roman or the
Symbol font (please no other font). To create
multileveled equations, it may be necessary to treat the
equation as a graphic and insert it into the text after
your paper is styled.

Number the equations consecutively. Equation
numbers, within parentheses, are to position flush
right, as in (1), using a right tab stop.

[ Fr.gydrdg=[or,/(2m,)] (€

Note that the equation is centered using a center
tab stop. Be sure that the symbols in your equation
have been defined before or immediately following the



equation. Use “(1),” not “Eq. (1)” or “equation (1),”
except at the beginning of a sentence: “Equation (1) is

D. Some Common Mistakes

e The word “data” is plural, not singular.

e The subscript for the permeability of vacuum
Mo, and other common scientific constants, is
zero with subscript formatting, not a lowercase
letter “0.”

e In American English, commas, semi-/colons,
periods, question and exclamation marks are
located within quotation marks only when a
complete thought or name is cited, such as a
title or full quotation. When quotation marks
are used, instead of a bold or italic typeface, to
highlight a word or phrase, punctuation should
appear outside of the quotation marks. A
parenthetical phrase or statement at the end of a
sentence is punctuated outside of the closing
parenthesis (like this). (A parenthetical
sentence is punctuated within the parentheses.)

e A graph within a graph is an “inset,” not an
“insert.” The word alternatively is preferred to
the word “alternately” (unless you really mean
something that alternates).

e Do not use the word “essentially” to mean
“approximately” or “effectively.”

e In your paper title, if the words “that uses” can
accurately replace the word using, capitalize
the “u”; if not, keep using lower-cased.

e Be aware of the different meanings of the
homophones “affect” and “effect,”
“complement” and ‘“compliment,” “discreet”
and “discrete,” “principal” and “principle.”

e Do not confuse “imply” and “infer.”

e The prefix “non” is not a word; it should be
joined to the word it modifies, usually without
a hyphen.

e There is no period after the “et” in the Latin
abbreviation “et al.”

e The abbreviation “i.e.” means “that is,” and the
abbreviation “e.g.” means “for example.”

IV. USING THE TEMPLATE

After the text edit has been completed, the paper is
ready for the template. Duplicate the template file by
using the Save As command, and use the naming
convention as below

Ultima Infosys_firstAuthorName_paperTitle.

In this newly created file, highlight all of the
contents and import your prepared text file. You are

now ready to style your paper. Please take note on the
following items.

A. Authors and Affiliations

The template is designed so that author affiliations
are not repeated each time for multiple authors of the
same affiliation. Please keep your affiliations as
succinct as possible (for example, do not differentiate
among departments of the same organization).

B. Identify the Headings

Headings, or heads, are organizational devices that
guide the reader through your paper. There are two
types: component heads and text heads.

Component  heads identify the different
components of your paper and are not topically
subordinate to each other. Examples include
ACKNOWLEDGMENTS and REFERENCES, and
for these, the correct style to use is “Heading 5.”

Text heads organize the topics on a relational,
hierarchical basis. For example, the paper title is the
primary text head because all subsequent material
relates and elaborates on this one topic. If there are
two or more sub-topics, the next level head (uppercase
Roman numerals) should be used and, conversely, if
there are not at least two sub-topics, then no subheads
should be introduced. Styles, named “Heading 1,”
“Heading 2,” “Heading 3,” and “Heading 4”, are
prescribed.

C. Figures and Tables

Place figures and tables at the top and bottom of
columns. Avoid placing them in the middle of
columns. Large figures and tables may span across
both columns. Figure captions should be below the
figures; table heads should appear above the tables.
Insert figures and tables after they are cited in the text.
Use the abbreviation “Fig. 1,” even at the beginning of
a sentence.

TABLE I TABLE STYLES
Table Table Column Head
Head Table column subhead Subhead Subhead

copy More table copy




16 T T T
14 | o Y
£ o *
.
2 12 o ®
4 [ ]
~ 10} Y ° -
c [ ]
§e] 8 «®
® i * 1
N o
dg 6 R [ N
g . :
= o
2le ]
3
0 | | | |
0 1 2 3 4 5
Applied Field (104 A/m)

Fig. 1. Example of a figure caption

V. CONCLUSION

A conclusion section is not required. Although a
conclusion may review the main points of the paper,
do not replicate the abstract as the conclusion. A
conclusion might elaborate on the importance of the
work or suggest applications and extensions.

APPENDIX

Appendixes, if needed, before the

acknowledgment.

appear

ACKNOWLEDGMENT

The  preferred spelling of the word
“acknowledgment” in American English is without an
“e” after the “g.” Use the singular heading even if you
have many acknowledgments. Avoid expressions such
as “One of us (S.B.A.) would like to thank ... .”
Instead, write “F. A. Author thanks ... .” You could
also state the sponsor and financial support
acknowledgments here.

REFERENCES

The template will number citations consecutively
within brackets [1]. The sentence punctuation follows
the bracket [2]. Refer simply to the reference number,
as in [3]—do not use “Ref. [3]” or “reference [3]”
except at the beginning of a sentence: “Reference [3]
was the first ...”

Number footnotes separately in superscripts. Place
the actual footnote at the bottom of the column in
which it was cited. Do not put footnotes in the
reference list. Use letters for table footnotes.

Unless there are six authors or more give all
authors’ names; do not use “et al.”. Papers that have
not been published, even if they have been submitted
for publication, should be cited as “unpublished” [4].
Papers that have been accepted for publication should
be cited as “in press” [5]. Capitalize only the first
word in a paper title, except for proper nouns and
element symbols.

For papers published in translation journals, please
give the English citation first, followed by the original
foreign-language citation [6].

[1] G. Eason, B. Noble, and IN. Sneddon, “On certain integrals
of Lipschitz-Hankel type involving products of Bessel
functions,” Phil. Trans. Roy. Soc. London, vol. A247, pp.
529-551, April 1955. (references)

[2] J. Clerk Maxwell, A Treatise on Electricity and Magnetism,
3rd ed., vol. 2. Oxford: Clarendon, 1892, pp.68-73.

[3] I.S. Jacobs and C.P. Bean, “Fine particles, thin films and
exchange anisotropy,” in Magnetism, vol. III, G.T. Rado and
H. Suhl, Eds. New York: Academic, 1963, pp. 271-350.

[4] K. Elissa, “Title of paper if known,” unpublished.

[5] R. Nicole, “Title of paper with only first word capitalized,” J.
Name Stand. Abbrev., in press.

[6] Y. Yorozu, M. Hirano, K. Oka, and Y. Tagawa, “Electron
spectroscopy studies on magneto-optical media and plastic
substrate interface,” IEEE Transl. J. Magn. Japan, vol. 2, pp.
740-741, August 1987 [Digests 9th Annual Conf. Magnetics
Japan, p. 301, 1982].

[71 M. Young, The Technical Writer’s Handbook. Mill Valley,
CA: University Science, 1989.



UMN

UNIVERSITAS
MULTIMEDIA
NUSANTARA



ISSN 2085-4579

37720585

457000

UMN

UNIVERSITAS
MULTIMEDIA
NUSANTARA

PRESS

Universitas Multimedia Nusantara
Scientia Garden JI. Boulevard Gading Serpong, Tangerang
Telp. (021) 5422 0808 | Fax. (021) 5422 0800



