Inform : Jurnal Ilmiah Bidang Teknologi Informasi dan Komunikasi
Vol.9 No.1 January 2024, P-ISSN : 2502-3470, E-ISSN : 2581-0367

Developing a Business Intelligence Dashboard of Liquid Material at a
Toy Manufacturing Company using a System Development Life Cycle
(SDLC) Model

Anastasia Lidya Maukar!", Muhammad Afra Irwansyah?

"2 Industrial Engineering Department, President University, Cikarang, Indonesia

lalmaukar @president.ac.id(*)

’muhammad.irwansyah @student.president.ac.id

Received: 2023-08-01; Accepted: 2023-12-08; Published: 2023-12-22

Abstract— Fashion doll manufacturers place a substantial emphasis on maintaining aesthetic appeal. One of the most important aspects of
preserving a fashion doll's attractive appearance is using liquids to keep the hair in place despite countless shocks and bumps during the
distribution process. According to a recent observation on liquid material control at one of the largest toy manufacturing companies worldwide,
the process and database had shortcomings that might be fixed by developing a business intelligence dashboard using the SDLC methodology.
The SDLC approach was adopted as the improvement methodology. According to the initial observation, improvement can be made by
designing a system architecture that includes input data until data visualization. The form was created in Microsoft Forms and integrated into
Microsoft Excel, Microsoft Power Automate, and Microsoft Power BI. After being implemented, this enhancement successfully reduced
deficiencies and waste. According to the testing findings, all the capabilities perform as the users and stakeholders desired, satisfying all user
requirements. Consequently, the organization applies business intelligence to the other departmental areas to visualize the data.
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I. INTRODUCTION

The invention of new toys is quick in the labor-intensive
field of toys. In this circumstance, toy businesses must
manufacture high-quality goods that appeal to the general
public and their intended market. The appealing appearance of
a toy is crucial since, especially for fashion doll products, the
first aspect to consider when buying a toy is its appearance.
Fashion doll products must be explicitly packaged to endure a
lengthy export and import distribution voyage while still
looking good.

A manufacturing company called PT TMC produces well-
liked fashion dolls that are sold all over the world. Many
innovative techniques have been utilized on the product being
produced to maintain its excellent appearance after the
distribution process. The use of liquids to retain the fashion
doll's hair in place despite numerous shocks and bumps during
the distribution process is crucial to maintaining a fashion doll's
attractive appearance. However, the material control of liquid
material in PT TMC needs to be standardized and has numerous
shortcomings that need improvement to make the material
control sustainable. So, this research aims to standardize liquid
material control and improve numerous shortcomings.

By analyzing the current system's shortcomings and creating
the proposed system using the System Development Life Cycle
(SDLC), this study focused on upgrading the liquid material
control system. The system development life cycle (SDLC) is
examined, and any deficiencies are clarified [1]. SDLC for
developing business intelligence avoids extremes by balancing
the approach with the set of limitations for the developer to
review the system [2]. Many phrases have been used to describe

the objectives of this method. The main aim is to create a
system that fulfills user and stakeholder needs and supports
necessary activities. The system must also have certain
qualities, including effectiveness, precision, compatibility,
adaptability, portability, and acceptability [3].

This study used Microsoft Form, Microsoft Power Automate,
Microsoft Excel, and Microsoft Power BI to support the system.
Specifically, in the process of liquid materials requirement
controls, this research is expected to assist in designing a liquid
material management system. Furthermore, Microsoft Power
BI, as one of the tools utilized, is a software released by
Microsoft in 2015 that is a cloud-based data analysis tool that
can be used for data analysis and modeling complex data
mashups [4].

In line with the utilization of Microsoft Power BI, business
intelligence is a term used to describe the technology and
strategy used to collect, analyze, and integrate business
information for a corporation. These advantages make
corporate intelligence creation crucial, especially for
dashboards. Business intelligence (BI) can also refer to
processes, structures, tools, databases, applications, and
frameworks for data analysis and the creation of useful
information from raw data to assist business managers in
making decisions [5]. In other words, business intelligence
converts data into knowledge [6]. Business intelligence aids
engineers in gathering data, producing reports, and making
decisions. With the help of business intelligence, organizations
are becoming more data-driven in their decision-making.

Meanwhile, for the approaches, there are three in the BI
which depend on the goals of the development of the BI. There
is a managerial approach, a technical approach, and value-
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added capabilities [7]. Regardless of the desired result of BI, an
organization-wide adoption implies a considerable change in
the organization's business processes. The deployment of BI
alters management for BI as an incremental or transformative
process of gradually changing the organization's reporting
structure [8].

Furthermore, manufacturing companies are undoubtedly one
of the foundations of economic strength in many nations. This
industry's global prosperity depends on top-notch goods and
production techniques. One nation's primary sources of income
could come from its manufacturing sector. It is a significant
business activity. The world has started to develop a strategy to
sustain and expand its profit as the competition heats up and
customers become more demanding [9]. BI has been proposed
to make precise and wise business decisions quickly. This
includes applications and analytics based on operational and
analytical databases [10]. BI's applications and analytics can be
a personal assistant for a real-time overview, a reference tool,
and anticipation events [11].

To enable effective decision-making inside a manufacturing
company, in this case, PT TMCcollection of approaches, tools,
and procedures known as business intelligence (BI) is used to
gather, integrate, analyze, and present data from multiple
sources or multidimensional overviews. Business intelligence
will provide the integrated evaluation and analysis for the
company [12]. Business intelligence refers to a broad range of
tools, methods, and technologies intended to assist
organizations in deriving valuable insights from their data and
using this knowledge to inform decision-making. The critical
components of business intelligence include consolidating data
from diverse sources, analyzing large datasets, presenting data
comprehensibly, employing predictive analytics with statistical
models, and ensuring data quality management.

Data analysis or computational capabilities are essential for
those three main components since the company and
organization have massive amounts of data from their
production process [13]. This fact also applies to PT TMC, one
of the largest toy manufacturing companies. It remains
unknown if larger organizations that have adopted business
intelligence, like publicly traded companies, get the full
rewards of the systems' potential. In other words, the firm must
implement business intelligence across all its functional areas
to observe its strategic impact.

Nevertheless, there are significant strategic implications for
corporate intelligence [14]. Enhancing economic performance
is closely linked to the favorable effects on both routine and
innovative aspects of organizational performance through the
strategic utilization of business intelligence. Thus, PT TMC can
improve its financial performance by strategically employing
business intelligence. Furthermore, environmental efficiency is
enhanced through business intelligence, which provides data
integration and analytical capabilities for delivering crucial
decision-making information to stakeholders across different
organizational levels. This, in turn, facilitates strategic planning,
performance improvements, and the creation of competitive
advantages for PT TMC. Additionally, the ability to make
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smarter choices at all organizational levels is supported by the
precise and relevant data provided by business intelligence,
leading to better outcomes and more informed decision-making.
Ultimately, business intelligence offers a competitive edge by
equipping PT TMC with the knowledge needed to make
informed decisions, positioning the company ahead of the
competition, and potentially providing a market competitive
advantage.

II. RESEARCH METHODOLOGY.

The research methodology shows the steps of conducting the
research. The methodology used in this research is the System
Development Life Cycle (SDLC). The SDLC was chosen
because it outlines the framework with many activities and
tasks to be completed during the development process that is
adapted to lead to the main and additional outputs of the system
[15][16]. Figure 1 shows the research methodology that
consists of seven stages: plan, design, development, test,
implementation, maintenance, and evaluation.

A. Plan

In this stage, there are three steps: business process
observation, data gathering, and identification of shortcomings.
Those three steps have different objectives. Business process
observation in PT TMC aims to describe the flow of the current
liquid material control system. This data can be categorized as
qualitative data, defined as non-numerical data shown in the
word and non-numerical form, such as the flow of the current
system. Qualitative data answers the questions of how and why
[17]. Data gathering refers to the process of collecting historical
data from the database. This step is conducted by performing
an audit on the production floor and using available historical
data. It aims to determine the user and stakeholder requirements
so that future improvement will be relatable for them. To
empower users to become aware of business requirements that
will enable the development of a BI system that will improve
the decision-making within the organization [18]. After the
business process is observed and data gathered. The
shortcomings of the current condition can be identified. The
shortcomings relate to the wastes that can be eliminated by
developing the new system.

B. Design

In this stage, the shortcomings will be converted to a
technical design that will improve the material control of liquid
material. The required information types and the best methods
for processing them are described in an information of systems
architecture [19]. System architecture serves as the big picture
of the development of this system. The system's requirements
from the users are crucial because it determines the system's
functionality. With that, user and stakeholder requirements are
expected to be satisfied by the improvement. In this instance,
all users are involved in the conversation. After that, the
dashboard is designed based on the user requirements. The
example of user requirements is autocalculated material
requirements.
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C. Development

The development stage follows the system architecture
design. The development stage starts from the form of
development. Microsoft Form is used because of its flexibility;
the data will be stored on the organization's server. The data
from the form will be stored in Microsoft Excel. Microsoft
Power Automate will simplify the data structure and make a
lighter database. The output is Microsoft Excel. Microsoft
Excel will be the source of the dashboard. The ETL process
involves extracting, transforming, and loading data into the
Microsoft Power BI Tools. ETL collects data from a source,
converts it to a new format compliant with business rules, and
then moves it to the destination data structure [20] [21]. The
dashboard is developed after the ETL process, considering user
and stakeholder requirements. The key feature of the dashboard
will be on the main page. An example of the key feature is
filtering data based on categories.

D. Test

Test stages consist of system testing based on the user
requirements. The functionality and features will be tested. If
there were an error, the system could be evaluated and fixed
before real users used it. Since the system development
performs the ETL process, the accuracy of the calculated data
is also being examined to ensure the business intelligence gives
the right and precise material data. This process was performed
by comparing the system developed and manual calculation
results.

E. Implementation

The implementation of the system will start with brief
training for the user and stakeholders. The features available in

Development

1

Design

]

System Development Life
Cycle
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the system will be shown. This short training was conducted in
a brief presentation and hands-on with 30 minutes. This stage
is also related to the installation of the required software. The
software required to be installed is only Microsoft Power BI for
stakeholders. The form and dashboard are being published to
the PT TMC server and will be restricted in access to revise or
edit the system.

F. Maintenance

As a result of the possibility that the data input is incorrect,
maintenance must be carried out. The system will be monitored
and checked during the care to ensure it functions as planned.
On the off chance that there is a mistake, the system will need
to be corrected. There is a connection between this stage and
the development stage. A dashboard section has been set aside
to monitor phony data to circumvent this issue. The integrity of
the data may be maintained with more ease as a result of this
feature.

G. Evaluation

Evaluation refers to the satisfaction status of the users and
stakeholders. This evaluation used a distributed questionnaire
to identify the satisfaction level by emphasizing the question in
the system's features.

ITII. RESULT AND DISCUSSION

A. Plan

Business process observation for liquid material control in
PT TMC can be seen in Figure 2.

Implementation

Maintenance

Plan o5 Evaluation
o=
Plan Design Development Test L M Evaluation
Business Process » System » Form »  Functionality » Brief and Training | » Monitor Feature Form Evaluation
Observation ( Architecture Development ( Al
A
L  J h 4 hJ h 4
User Software
Data Gathering Requirements ETL Process Features Instaliation
h 2 A 4 h 2 h ] h 4 h ] h 2
Shortcomings . Dashboard . . : Dazhbeard
Tdentification Dashboard Design Development Data Accuracy System Publizh Data False Evaluation

Figure 1. Research Methodology
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Figure 2 shows two user categories: grooming leaders and
industrial engineers. Industrial engineers must input the liquid
material requirements to the MRP system in production. The
current database uses Microsoft Excel with five sheets that
represent each material. This condition leads to the inefficiency
of searching the data since the data in Microsoft Excel is still
raw.

There are numerous ways to view data in modern times,
including using Power BI. The user of Power BI can create
visualizations that are both appealing and effective [20]. Power
BI also allows the user to use it as an application for analytics
and sharing business knowledge within cloud integration,
allowing the user to data discovery and preparation [22].

Business Process

Grooming Leader

Liquid Material
Audit Result

Industrial Engineer

Go to Office
v
Input Data to
Microsoft
Excel
Calculated Czlilculate
. Yield for
Yield
Stages
v
Input to IBM
MRP

Figure 2. Current Swim Lane Diagram

Liquid Material Control

Shortcomings can be analyzed based on the current flow of
liquid material control. The grooming leader needs to go to the
office to input the data, but this limitation can be overcome by
using a form accessible anywhere via a smartphone. The
current swim lane diagram indicates that the industrial engineer
has to calculate the yield per stage in the existing database.
However, this drawback can be addressed by developing a pre-

calculated yield per stage in the business intelligence dashboard.

Data gathering from historical data can be collected from
current databases that use Microsoft Excel to store the data of
liquid material. Figure 3 shows the existing database of liquid
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material. The current database consists of 4 sheets for each type
of liquid material. Four liquid materials are being used in PT
TMC in the grooming process. These liquid materials include
hair setting, aqua dest, jhonson, and weicon.

- v o) I XN SR 21
Figure 3. Current Database

The current database has several shortcomings that could
become a danger in the future, such as:

a) Manual Entry: Grooming Leader needs to input the data
into Microsoft Excel. Due to extensive data, the Grooming
Leader risks mistyping or inputting the data into the wrong
sheet or column.

b) Human Error: There are many possibilities for human error
when using Microsoft as an open-access database. Inadvertence
of erasing the data, miss-input, wrong formula, and
manipulating the data can occur. This database will be used to
produce data on the IBM MRP system; thus, it is important to
overcome human error.

¢) The Accuracy of Data is Low: Microsoft Excel is open to
editing. The accuracy can be questioned because everyone can
edit and manipulate the data. There is no guarantee that the data
is the actual data.

d) No Security: The security of the data is low since Microsoft
Excel is open access to edit. Everyone can edit and even delete
Microsoft Excel. Then, the data will be gone.

e) Requires Time to Get the Data: When industrial engineers
want to input the yield from Microsoft Excel, they must search
every sheet. This condition can be categorized as a waste since
the time required to search is high.

B. Design

System architecture corresponds to the fundamental
concepts that specify how a system is created. In this
circumstance, the system architecture describes the emerging
business intelligence. The system architecture is shown in
Figure 4. The audit results for the grooming leaders and
assistants will be included in the grooming audit form. The web
Share Point database will be used to store the data. Microsoft
Power Automate will automatically process those data to
simplify them before storing them in the database. The data
from the database will go through an ETL process and be
visualized using Microsoft Power BI's business intelligence [21]
[23].
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Figure 4. System Architecture

As shown in Figure 2, there are two categories of users
grooming leaders and industrial engineers. Based on the
discussion with those two categories of users, Table 1 shows
the user requirements. The industrial engineer has seven
requirements that need to be satisfied, while the grooming
leader only has four requirements to be satisfied.

TABLEI
USER REQUIREMENTS

No. Users Requirements

Filter based on Toy Number.

Filter based on Count Point Flow Chart.

Filter based on Piloting Stage.

Filter based on Material Type.

Material yield after 7% of allowances.

Material yield after conversion to the unit in the
MRP system.

Material yield per Piloting Stage.

Form to input all liquid material data.

Industrial
Engineers
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second and third pages are the pages to show the yield of liquid
material per stage so the engineer can evaluate the integrity of
the audit result. The fourth page serves as a reference for the
engineer for a similar toy. The fifth page has the objective of
monitoring the data false.

C. Development

Microsoft Forms can be the solution to eliminate the
shortcomings of inputting the audit result using a computer.
Microsoft Excel allows Grooming Leaders to input the data
from their mobile phone and the production floor.

Figure 5 shows the flow chart of the developed Microsoft
Form. The form consists of 9 sections. The first section collects
the data for toy identity and has the branches to determine
which section will be the next based on material. Section 2 until
Section 8 are for audit data. Section 9 is auditor identity.

Section 1: Toy Identity ‘

Audit Type

J

Section 8:
IPA Cleaning

Section 4:
Aquadest
Cleaning

Section 6:
Jhonson

Section 2:
Hair Setting

Section 3: Section 5: Section 7:

Aquadest Styling

Thread Hand Sew

Weicon

Grooming
Leader

Toy Identity.
Yield before and after for all types of material.

Auditor identity.

Based on the user requirements, some data must be available in
the database and form. Table 2 shows the required data.
Required data can be categorized as toy identity, audit result,
and auditor identity.

TABLE II
REQUIRED DATA

Column Name
Yield Before 1
Yield After 1
Yield Before 2
Yield After 2

Column Name

Toy Number
Count Point of Flow Chart
Audit Stage
Actual Piloting Date

Audit Type Yield Before 3
Part Number Yield After 3

N-Sample Yield Before 4
Brush Number Yield After 4
Dip Frequency Yield Before 5
Polish Frequency Yield After 5

TH Spot Name of Technician
Spray Frequency Employee ID of Technician

The dashboard will consist of 5 pages, each with its objective.

The first page is the dashboard to show all material yield and
filters based on toy number, audit stage, and audit type. The

l l l

Section 9: Auditor Identity ‘

Figure 5. Form Flow

Microsoft Form is developed based on the data requirement.
Microsoft Form was also designed as simple as possible to
avoid misunderstanding the form. Figure 6 shows the Microsoft
Form.

|| AUDIT_GROOMING
I

The survey vell take approsimately 19 rinudes to complee:

Figure 6. Microsoft Form

Microsoft Excel is used in SharePoint to store the Microsoft
Forms output. The 77 columns in this Microsoft Excel

DOI : https://doi.org/10.25139/inform.v9i1.6705



document housed all the data based on the questions from the
Microsoft Form. Multiple-column versions of Microsoft Excel
are challenging to manage and monitor.

In addition, Microsoft Excel will not serve as Power BI's data
source. The data structure is crucial for creating a lasting
database. Numerous columns might cause the stack overflow
issue, which puts the database and business intelligence
dashboard in danger. The database needs to be simplified to
avoid that issue. This research can simplify the Microsoft Form
outcome by using Microsoft Power Automate. In addition to
reducing database weight, it will prevent stack overflow issues.
Microsoft Power Automate is used to simplify the data
structure of Microsoft Excel. Figure 87 shows the Microsoft
Power Automate steps.

When a new response is submitted

Get response details

RITUNORQSHINQUdPUIYSNDIEMk8XTVRDY 1 wMIiQIQCNOPWcu

*Response Id . Response Id x

I
Figure 7. Microsoft Power Automate

After using Microsoft Power Automate, the new database
has only 22 columns as opposed to the old database's 77
columns. There are numerous data source possibilities in
Microsoft Power BI. The source is online since the database in
Figure 9 is kept in SharePoint. Then, the source of the data is
the website.

The navigator window opened when the data's origin was
verified. The user can choose the table that will serve as the
data source in the navigator pane. Power BI chose Table 1 as a
source. The window displays the preview. Next, modify the
data so that it may be edited by the user and supported by
dashboard visualization.

wa  Inwrt Mecsieg  Wew e

Mavigator

e s,

Figure 8. Extract Data
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The following step of data cleaning must include data type
correction. All columns' data types have been altered. Table 3
lists every type of data that is present in each column. Text,
whole numbers, and decimal numbers serve as the data type in
the column.

Polish Frequency
TH Spot
Spray Frequency
Yield Before 1
Yield After 1
Yield Before 2
Yield After 2
Yield Before 3
Yield After 3
Yield Before 4
Yield After 4
Yield Before 5

TABLE III
REQUIRED DATA
Column Name Data Type
Toy Number Text
Count Point of Flow Chart Text
Audit Stage Text
Actual Piloting Date Date
Audit Type Text
Part Number Text
N-Sample Whole Number
Brush Number Whole Number
Dip Frequency Whole Number

Whole Number

Whole Number

Whole Number
Decimal Number
Decimal Number
Decimal Number
Decimal Number
Decimal Number
Decimal Number
Decimal Number
Decimal Number

Decimal Number

Yield After 5 Decimal Number
Name of Technician Text
Employee ID of Technician Text

Data tables must be divided into numerous tables to organize
the data structure. Dimensions are listed in the first table. A
dimension table is a table that contains the data attributes that
can be used to characterize the data in a fact table. Data columns
in a dimension table include both additions and rarely changed
columns. Examples include toy numbers, count point flow
charts, audit stages, and audit types. The count point of the flow
chart is the main link between the dimension table and the fact
table. Due to the complexity of the data structure in this Power
BI, the fact table will be divided into six tables with the addition
of a final refresh table to prevent stack overflow. There are
eight tables in Power BI.

The connection between the dimension table and the fact
tables is depicted in a relationship diagram. The count point of
the flow chart is the relationship's primary key. Since a toy
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number can include many count points in a flow chart, it cannot
be the primary key. From the dimension table to a fact table,
there is only one direction and nine One-to-Many relations.
There are no connections to the most recent refresh table. The
relationship diagram is in Figure 9.

[B] FT: Hair Setting [E] FT: AquadestStyling [E] FT: Aquadest Cleaning "

Dimension Tsble

*
E FT: Thread

*
[B] Fr: shensen

[E] F1: weicon

Figure 9. Relationship Diagram

Page 1 is the dashboard for all material. All essential liquid
material yield can be found on this page. The page's header
displays the company's logo and the dashboard's name.
Additionally, there is data regarding Power BI's most recent
refresh. There are three sections on this page—Figure 10
displays page 1. There is a lot of information hidden since it is
confidential.

Last Ratresh

-

2/19/2023 11:51:28 AM

D Grooming Material Dashboard

5

Toy Number

Data Count

~ N

e ~ N
[ Hair Setting Yield Jhonson Yield

10.25

2 N
Jhonson

0.01

(" Aquadest Cleaning
Yield

887.57
Figuré 10. Dashboard
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The allowances of 7% have been added to the yield of all
liquid materials. The IBM MRP system has set the unit of liquid
materials, and the Microsoft Power BI has converted all yield
into units on IBM MRP, so the engineer needs to input the
displayed yield. Depending on their needs, engineers can filter
the data. To increase the amount of data displayed, engineers
can filter out all of section 1 or just one toy's identification.

The filter section and stage-based yield information are on
pages 2 and 3. As a filter and output for Hair Setting, Aquadest
Styling, Aquadest Cleaning Jhonson, Weicon, and Thread
Hand Sew, there is a toy number and count point flow chart.
The grooming table per stage is depicted in Figure 11. There is
a lot of information hidden since it is confidential.

Hair Setting

(KG/1000)

& P
\

Aquadest Styling

{Gram/1000)

Y] 12837 L9

Aquadest
Cleaning

;J‘\

120
w8151

(Gram/1000)
- J

Figure 11. Per Stage

If the audit data for the desired toys were not accessible, the
engineer may use the calculation on page 4 to find a reference
toy with the same dip and polish amount. The data on Hair
Settings will be displayed, and there are two slicers for dip and
polish. The reference for dip and polish is in Figure 12. There
is a lot of information hidden since it is confidential.

DIP AND POLISH REFERENCES

Figure 12. Reference Page

The last page is a data false detector where the engineer can
evaluate the integrity of the data. If a toy number is shown on
this page, it means there is data false and needs to be fixed to
make the yield shown on the other pages can be used by the
IBM MRP system. Figure 13 shows the page.
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Figure 13. Data False Detector

D. Test

This stage aims to test whether the system has completely
provided all the features based on user requirements. The
features also need to be checked for errors. Data accuracy was
inspected to ensure the calculated data on the dashboard. The
test was conducted based on the user requirements. Table 4
shows the result of the test.
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software installation, especially for Microsoft Power BI, was
performed. The Microsoft Power BI is also being published to
the PT TMC Server.

Figure 14 shows the comparison between the old audit flow
and the new audit flow. Old audit flow requires the Grooming
Leader to go to the office and input through the staff's computer.
The new audit flow allows grooming leaders to input the data
on the production floor using their smartphones. The
calculation of savings from audit flow improvement is IDR
10,064,206. The savings from using the business intelligence
dashboard is IDR 6,939,247. So, the total cost savings are IDR
17,003,453 per year with an IDR 0 investment.

' Before Improvement

TABLE IV
SYSTEM TESTING
Users Requirements Feature Status
Industrial ~ Filter based on Toy Available Work Perfectly
Engineers  Number
Filter based on Count Point Available Work Perfectly
Flow Chart
Filter based on the Piloting Available Work Perfectly
Stage
Filter based on Material Available Work Perfectly
Type
Material yield after 7% of Available Work Perfectly
allowances
Material yield after Available Work Perfectly
converted to the unit in the
MRP system
Material yield per Piloting Available Work Perfectly
Stage
Grooming  Form to input all liquid Available Work Perfectly
Leader material data
Toy Identity Available Work Perfectly
Yield before and after for Available Work Perfectly
all types of material
Auditor identity Available Work Perfectly

Based on the testing process, all of the features have been
provided on the new system, and all of the features also run
perfectly. The next is to inspect the data's accuracy. There were
no differences Based on the data manually calculated and
calculated by Microsoft Power BI. The conclusion is that the
system passes the data accuracy test.

E. Implementation

The implementation started with a briefing with the users.
The grooming leaders were briefed about the input process of
the audit result. The industrial engineers were informed about
how to use the dashboard and the objective of the pages. Then,

39

After Improvement

Figure 14. Flow Comparison

F. Maintenance

Before the system is published to the company's server, the
system needs to be refreshed in a certain period, especially for
Microsoft Power BI. This activity leads to the update of the data
based on the latest data in the database. Commonly, an error
occurred in the dashboard because of the complexity of the
Microsoft Power BI data structure. However, the database has
been simplified using Microsoft Power Automate in the system
developed in this research. Within seven months, four errors
occurred because the user input the wrong format in Microsoft
Forms. However, this error is easy to solve.

G. Evaluation

The evaluation stage refers to the satisfaction status of the
users. This evaluation was performed using a questionnaire.
Table 5 shows the assessment result by the grooming leader for
the form. This questionnaire emphasizes the meeting of user
requirements and the system being developed.

DOI : https://doi.org/10.25139/inform.v9i1.6705



Inform : Jurnal Ilmiah Bidang Teknologi Informasi dan Komunikasi
Vol.9 No.1 January 2024, P-ISSN : 2502-3470, E-ISSN : 2581-0367

TABLE V TABLE VI
FORM EVALUATION DASHBOARD EVALUATION
. Minimum Maximum . Minimum Maximum
Question Score Question Score
Score Score Score Score
Which of the following words Which of the following
would you use to describe the Poor Good Excellent words would you use to Poor Excellent Excellent
new method? describe the new method?
How well does the
How well does the form meet Poor Very Very Well dashboard meet your Poor Very Well Very Well
your needs? Well needs?
How would you rate the
How would you rate the value 1 4 5 value of the product for the 1 5 5
of the product for the money? o
money?
How easy is it to operate? Very Hard I\E/:g Very Easy How easy is it to operate? Very Hard ~ Very Easy Very Easy
How much effort did you
How much effort did you put Very Less Very Less personally have to put forth ~ Very Much Less Very Less
forth to complete the form? Much ‘ y Lo to use the dashboard?
Is it an improvement or Strongly Strongly Strongly Is it ar}ll} mp r;’Y‘?)ment or IS)t.r‘(’)ngly Sgongly SXongly
something else? Disagree Agree Agree something else: 1sagree gree gree
How would you rate the
How would you rate the flow of Poor Good Excellent flow of the dashboard? Poor Excellent Excellent
the form?
Is the dashboard easy to
Is the form easy to understand? Very Hard ;E/:g Very Easy understand? Very Hard Very Easy Very Easy
Does the form make your work Strongly Strongly Strongly Does the dashpoard make St‘rongly Strongly Strongly
- . your work easier? Disagree Agree Agree
easier? Disagree Agree Agree
. Is the dashboard accessible
Is the gonn accessible from your No Yes Yes from your phone? No No Yes
phone?
Is the dashboard simpler St 1 St 1 St 1
Is the form simpler than using a Strongly Strongly than using Microsoft rongly rongly rongly
. Agree Disagree Agree Agree
computer? Disagree Agree Excel?

What are future features that
you recommend to us?

The first question asks about the new method applied using
a form that the grooming leader finds more accessible to input
the audit result. The form already met grooming leaders' needs.
While using the form, the grooming leader found operating
easy and agreed that the new method improved. As for future
improvement, the grooming leader has no comment.

Table 6 shows the evaluation result by an industrial engineer
for the dashboard. Industrial engineers also described the new
method as an improvement that met their needs well. They also
found the new system to be easy to understand and operate.
This method also made their work easier. However, this
dashboard is optimized to open on a computer, not a phone.

The industrial engineer also described the new method as an
improvement that met their needs well. They also found the
new system very easy to understand and operate. This method
also made their work easier. However, this dashboard is
optimized to open on a computer, not on the phone.
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What are future features
that you recommend to us?

IV.CONCLUSION

The toy manufacturing company that produces fashion dolls
is critical to maintaining the product's appearance. The use of
liquids to retain the fashion doll's hair in place despite
numerous shocks and bumps during the distribution process is
one of the crucial parts of maintaining a fashion doll's attractive
appearance. Based on current observations of liquid material
control, there were shortcomings in the process and database
that can be improved by developing Microsoft Form and a
business intelligence dashboard using SDLC methodology.

The SDLC methodology becomes the framework for
conducting the improvement. The system is being developed
through the SDLC framework. The planning stage involves
observing the business process, gathering data, and identifying
shortcomings. The design stage comprises system architecture,
user requirement identification, and dashboard design. The
development stage consists of form development, ETL process,
and dashboard development. The testing stage consists of
testing for functionality, features, and data accuracy. The
implementation consists of user briefing, software installation,
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and dashboard publishing. Maintenance focuses on monitoring
and preventing data false. The evaluation stage is where a
questionnaire evaluates the new system.

The form was developed in Microsoft Forms and connected
to Microsoft Excel, Microsoft Power Automate, and Microsoft
Power BI, as described in the system architecture. After the
proposed improvement is implemented, the shortcomings are
successfully eliminated. All user requirements are being met,
and based on the testing stage, all features are working
smoothly as users expect. The improved flow leads to the
saving of labor time. The labor time saved by this material
control improvement resulted in an annual savings of IDR
17,003,453 with zero investment.

ACKNOWLEDGMENT

This acknowledgment is presented to commend the individuals
who have directly or indirectly supported this research. PT
TMC is acknowledged for allowing researchers to conduct
observations and gather historical data.

REFERENCE

S. Maguire, "Towards a 'business-led' approach to information systems
development," Inf. Manag. Comput. Secur., vol. 8, no. 5, pp. 230-238,
2000, doi: 10.1108/09685220010353187.

H. J. Watson et al., "BI Training Solutions : As Close as Your Conference
Room," Bus. Intell. J., vol. 15, no. 2, pp. 1-57, 2010.

M. H. Abdallah, "A quality assurance model for an information system
development life cycle," Int. J. Qual. Reliab. Manag., vol. 13, no. 7, pp.
23-35, 1996, doi: 10.1108/02656719610367560.

K. Gowthami and M. R. P. Kumar, "Study on Business Intelligence Tools
for Enterprise Dashboard Development," Int. Res. J. Eng. Technol., vol. 4,
no. 4, pp- 2987-2992, 2017, [Online]. Available:
https://www.irjet.net/archives/V4/i4/IRJET-V414721.pdf

A. Bany Mohammad, M. Al-Okaily, M. Al-Majali, and R. Masa'deh,
"Business Intelligence and Analytics (BIA) Usage in the Banking Industry
Sector: An Application of the TOE Framework," J. Open Innov. Technol.
Mark. Complex., vol. 8, no. 4, p. 189, 2022, doi: 10.3390/joitmc8040189.
M. Golfarelli, S. Rizzi, and I. Cella, "Beyond data warehousing: What's

[1]

[2]
(3]

(4]

[5

—_

[6

—_

next in business intelligence?," Dol. Proc. ACM Int. Work. Data Warehous.

OL., pp. 1-6, 2004.

S. Rouhani, S. Asgari, and S. Vahid Mirhosseini, "Review Study: Business
Intelligence Concepts and Approaches," Am. J. Sci. Res. ISSN, vol. 1450,
no. 50, pp- 62-75, 2012, [Online]. Available:
http://www .eurojournals.com/ajsr.htm

M. Nakayama, 0. Isik, N. Sutcliffe, and S. Olbrich, "Grassroots Business
Intelligence as an Enabler of Change Management: A Case Study at a
Large Global Manufacturing Firm," Complex Syst. Informatics Model. Q.,
vol. 2020, no. 23, pp. 1-11, 2020, doi: 10.7250/csimq.2020-23.01.

[9]1 E. M. B. M. Yusof and A. R. M. Yusof, "The Study on the Application of

[7

—

[8]

This is an open-access article under the CC-BY-SA license.

41

Inform : Jurnal Ilmiah Bidang Teknologi Informasi dan Komunikasi
Vol.9 No.1 January 2024, P-ISSN : 2502-3470, E-ISSN : 2581-0367

Business Intelligence in Manufacturing," Int. J. Bus. Intell. Res., vol. 4, no.
1, pp. 43-51, 2013, doi: 10.4018/jbir.2013010104.

[10]J. Wang, A. H. Omar, F. M. Alotaibi, Y. I. Daradkeh, and S. A. Althubiti,
"Business intelligence ability to enhance organizational performance and
performance evaluation capabilities by improving data mining systems for
competitive advantage," Inf. Process. Manag., vol. 59, no. 6, p. 103075,
2022, doi: https://doi.org/10.1016/j.ipm.2022.103075.

[11]Y. RIAHI, "Business Intelligence: A Strategy for Business Development,"
Int. J. Econ. Manag. Stud., vol. 4, no. 9, pp. 1-5, 2017, doi:
10.14445/23939125/ijems-v4i9p101.

[12]C. Olszak and E. Ziemba, "Business Intelligence as a Key to Management
of an Enterprise," Proc. 2003 InSITE Conf., no. June, 2003, doi:
10.28945/2672.

[13]1D. Barone, E. Yu, J. Won, L. Jiang, and J. Mylopoulos, "Enterprise
modeling for business intelligence," Lect. Notes Bus. Inf. Process., vol. 68
LNBIP, pp. 3145, 2010, doi: 10.1007/978-3-642-16782-9_3.

[14]Y. Y. Lim and A. P. Teoh, "Realizing the strategic impact of business
intelligence utilization," Strateg. Dir., vol. 36, no. 4, pp. 7-9, 2020, doi:
10.1108/SD-09-2019-0184.

[15]H. J. Christanto and Y. A. Singgalen, "Analysis and Design of Student
Guidance Information System through Software Development Life Cycle
(SDLC) dan Waterfall Model," J. Inf. Syst. Informatics, vol. 5, no. 1, pp.
259-270, 2023, doi: 10.51519/journalisi.v5il.443.

[16] G. Gurung, R. Shah, and D. P. Jaiswal, "Software Development Life Cycle
Models-A Comparative Study," Int. J. Sci. Res. Comput. Sci. Eng. Inf.
Technol., no. July 2020, pp. 30-37, 2020, doi: 10.32628/cseit206410.

[17]H. Taherdoost, "Data Collection Methods and Tools for Research ; A Step-
by-Step Guide to Choose Data Collection Technique for Academic and
Business Research Projects Hamed Taherdoost To cite this version : HAL
Id : hal-03741847 Data Collection Methods and Tools for Resea," Int. J.
Acad. Res. Manag., vol. 10, no. 1, pp. 10-38, 2021.

[18]C. Venter and R. Goede, "A critical systems approach to business
intelligence system development,”" Proc. 59th Annu. Meet. Int. Soc. Syst.
Sci., no. August 2015, 2015.

[19]S. M. Lee and B. O. Kim, "Developing the information systems
architecture for world-class organizations," Manag. Decis., vol. 34, no. 2,
pp. 46-52, 1996, doi: 10.1108/00251749610110328.

[20]J. Kharade and M. G. Joshi, "Analyzing and Visualizing in Power Bi," no.
August, 2022, [Online]. Available: www.contextures.com

[21]M. G. Bhargava, K. T. P. S. Kiran, and D. R. Rao, "Analysis and design of
visualization of educational institution database using power BI tool |
global journal of computer science and technology," Glob. J. Comput. Sci.
Technol.,  vol. 18, mno. 4, 2018, [Online].  Available:
https://computerresearch.org/index.php/computer/article/view/1776

[22]S. Widjaja and T. Mauritsius, "The Development of Performance
Dashboard Visualization with Power BI as Platform," Int. J. Mech. Eng.
Technol., vol. 10, no. 5, pp. 235-249, 2019, [Online]. Available:
http://www.iaeme.com/ijmet/issues.asp?J Type=IJMET& VType=10&ITy
pe=>Shttp://www.iaeme.com/IJMET/issues.asp?J Type=IJMET&VType=1
0&IType=5

[23] A. Bansal and A. K. Upadhyay, "Microsoft Power BL," Int. J. Soft Comput.
Eng., no. 3, pp. 2231-2307, 2017.

DOI : https://doi.org/10.25139/inform.v9i1.6705


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

