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causes delay in data processing. This study aims to design a web-based
inventory information system at ITSK Soepraoen using the Waterfall method.
The system is expected to facilitate inventory data collection and
management, as well as improve accuracy, transparency, and efficiency in data
processing. The research method used is the Waterfall approach consisting of
four stages: requirement definition, system and software design,
implementation, and testing. The result of this study is a lo-fi mockup of the
inventory system that was well received by users with an acceptance rate of
92.75%. This percentage is relatively high, indicating that users have accepted
the design that has been created, and for the next stage, this inventory system
can be fully implemented.

1. Introduction

In the current digital era, the utilization of information technology has become an urgent necessity for various
institutions, including educational institutions [1]. ITSK Soepraoen is one of the educational institutions that has begun
integrating information systems across several units or departments to enhance operational efficiency and
effectiveness. However, the inventory data collection at this institution is still conducted manually using Microsoft
Excel. This method has proven to be inefficient and often leads to delays in data processing. Manual inventory data
collection has several drawbacks, including a high risk of human error, difficulty in searching and tracking items, and a
lack of transparency and data accuracy. These issues negatively impact work effectiveness and efficiency and
complicate the process of monitoring and managing inventory items [2][3].

The inventory at ITSK Soepraoen includes data collection on the items used, their condition, searching, and
summary results. The large number of items that need to be recorded often causes some items to be overlooked by
employees, complicating the monitoring process. Therefore, a system is needed to address these issues. The design
of a web-based inventory information system at ITSK Soepraoen is expected to be an effective solution. This system
will not only facilitate the recording and management of inventory items but also improve accuracy, transparency, and
efficiency in data processing. With the web-based information system, employees can easily and quickly access and
update inventory data, making the monitoring and management process more effective.

Several previous studies on the design of inventory systems include the research conducted by [4], which developed
an inventory system for PTTA using the Scrum methodology. Additionally, there is research [5] that designed an
inventory system for the procurement of personal protective equipment and therapy tools to combat the COVID-19
pandemic. Another study designed a UXD inventory system for implementation in a school [6], and another designed a
company inventory system's UlI/UX using Design Thinking [7]. The commonality among these studies is their focus on
designing inventory systems for various needs and usage contexts. Despite using different approaches and methods
such as Scrum, UXD, and Design Thinking, their primary goal remains to improve efficiency, accuracy, and inventory
management in specific environments such as PTTA, the procurement of personal protective equipment and therapy
tools, as well as school or company settings.

Based on the background problems faced by ITSK Soepraoen and the previous studies, this research aims to design
a web-based inventory information system for ITSK Soepraoen. The design will utilize the Waterfall method, which is a
linear and structured approach used in software development [8]. In the Waterfall method, the software development
process flows from one stage to the next without returning to the previous stage, like a waterfall flowing downward
sequentially [9]. This research chooses the Waterfall method for the inventory system design because it is well-suited
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for projects with clear requirements, not overly complex, and with minimal expected changes [10]. It is hoped that this
system will enable more efficient and effective inventory management at ITSK Soepraoen and support the overall
operational success of the institution.

2. Research Method

This research adopts the Waterfall approach, which systematically flows through a series of structured stages [8].
The Waterfall method provides a clear and organized structure, allowing researchers to manage the research efficiently
and effectively in line with the set objectives [11]. Figure 1 illustrates the Waterfall method to be used in this research.
The Waterfall flow consists of four stages: requirement definition, system and software design, implementation, and
testing. The four stages are carried out to produce a system that meets the needs and expectations of users.

Requirement
Definition
Y
System and
Software Design
L 4
@

y
Testing

Figure 1. Waterfall method flow

The first stage is the requirement definition, which is the initial step in the software development process. In this
stage, researchers collaborate with stakeholders, specifically employees in the General Affairs Department, to define in
detail the needs and requirements of the inventory system to be developed. The main activities include user needs
analysis and system functionality mapping. The goal of this stage is to ensure that all parties involved have a common
understanding of the objectives and functions of the system to be built. Once the system requirements are clearly
defined, the second stage is system and software design, which aims to design the system structure in detail. This
design includes technical planning to meet the established requirements. Activities conducted include the creation of
swimlane diagrams and class diagrams. At this stage, it is essential to ensure how each system component will work
together and how the system will interact with users and other systems. The next stage is implementation. In this stage,
the researchers will carry out the implementation based on the previously created technical specifications and design.
However, at this stage, the researchers will only implement a low-fidelity version of the inventory system. Once the
implementation is complete, testing is conducted to ensure that each part of the system functions as expected. This
unit testing will use User Acceptance Testing (UAT) to ensure that the developed system or application meets the needs
and expectations of the stakeholders before full deployment [12].

3. Results and Discussion

3.1. Requirement Definition Stage

The main activity at this stage is an in-depth analysis of user needs and system functionality mapping through
interviews with employees in the General Affairs Department. Since the inventory system will be used by these
employees, the researchers conducted thorough interviews with them. The goal is to ensure that all necessary and
desired aspects by the users are accurately addressed. Based on the interviews, the following menu items were
identified as essential for the inventory system: Master Data Menu, Inventory List Menu, Transaction Menu, and User
Management Menu. The required features for the inventory list menu are: Maintenance feature for items, ltem summary
feature, Inventory management feature that includes edit, delete, detail, and search functions, and Print label feature
for items. It is expected that with these menus and features, the inventory system can be used for online item data
recording, better data archiving, quick data summarization, and enabling effective monitoring of inventory items.

3.2. System and Software Design Stage
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The activities in this stage involves creating a swimlane diagram and a class diagram for the inventory system. The
swimlane diagram illustrates the workflow or process of the inventory system, while the class diagram depicts the
system's structure by showing the classes present in the system and their relationships.

3.2.1. Swimlane Diagram

The swimlane diagram demonstrates how information moves between various units or entities involved in inventory
management [13]. The detailed swimlane diagram for the " inventaris barang” menu is shown in Figure 2. This diagram
maps the interactions between the General Affairs Department and the System in managing inventory data. It covers
the entire process from maintenance, resume, editing, deletion, searching, to label printing. With this diagram, the
workflow is clearly visible, and it shows how each task is performed and the system's response.
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Figure 2. Swimlane diagram for inventory items menu
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3.2.2. Class Diagram

The class diagram serves as documentation of the design of the inventory system to be developed. The class
diagram can be used as a reference during the development and maintenance of the system to ensure that the

implementation aligns with the planned design [14]. The class diagram produced at this stage is shown in Figure 3.

Satuan

-kode _satuan : string
-nama_satuan : string

Barang

keterangan : string
-created : date
| updated : date

+lihat()
+cari()
+tambah()
+ubah()
+hapus()
+cetak ()

Kategori

kode _kategori @ string
-nama_kategori : gtring
keterangan : string
-created : date
_updated : date

Hihat()
+cari()
stambah()
+ubah()
+hapus()

+cetak ()

Login

-username : string
-password : gtring
-level : integer

+login()
+logout()

Users

_user_id : integer(11)
-username : varchar (50)
-passowrd : varchar(128)
-nama : varchar(128)
-alamat : varchar(200)
-level : integer(1)

-kode _barang : string
-nama_barang : string
-merek : string

Pengadaan

-kode _pengadaan : string
-tgl_pengadaan : date
-kode _barang : Barang|]

-kode _kategori : Kategori[]
-jumlah : integer

-kode _satuan : Satuan(]
-created : date

-updated : date

+lihat()

+cari()

+tambah()

+ubah()

+hapus()

+cetak()

Inventaris

-kode _inventaris : string

-kode _barang : Barang[]
-kode_pengadaan : Pengadaan(]
-status: integer

-kode_ruangan : string

-kondisi : integer
-tgl_pengadaan : date
-asal_brg: sting

-created : date

-user_id : User[]

-kode _supplier : Supplier(]
-ienis_pengadaan : string
-jumlah : integer
-deskripsi : string
-created : date

-user_id @ User(]

-harga : integer
-masa_manfaat : integer

penyusutan

kode _penyusutan : string

-kode _p : string

Supplier

Hihat(
+cari()
+tambah()
+hapus()
+cetak()

-kode _supplier : string
-nama_supplier : ging
-alamat : string
-no_telp : string
-katerangan : string
-created : date
-updated - date

-harga : integer
-nilai_residu : integer
-umur_ekonomis : integer
-penyusutan : integer
-tal_penyusutan : integer

+lihat()
+cari()

+lihat0)
+cari()
+tambah()
+ubah()
+hapus()

scetak()

Penempatan_item

+cetak ()

-id : integer

-kode _penempatan : Penempatan]
-kode _inventaris - Inventaris|]

= 1 1

+lihat()
+resume()
+cetak _label()

Penghapusan

-kode _penghapusan : string
-tgl_penghapusan : date
-kode _inventaris : Inventaris[]
-kode_pengadaan : string
-kode _barang : string
-status: stiing

-kode _ruangan : string
-kondisi : string
-tgl_pengadaan : date

—i+ihat(
+cari()
+tambah()
+hapus()
+cetak ()

-asal_brg : string
-keterangan : string
-user_id : User[]

+lihat()
+cari()
+tambah()
+hapus()
+cetak ()

-tgl_penempatan : date
-kode _ruangan : Ruangan(]
-deskripsi : sting

-user_jd : User[]

+lihat)
+cari()
+tambah()
+hapus()
+cetak )

Murtasi

-kode _mutasi : stiing
-tgl_mutasi : date

-kode _ruangan_asal : string

1.* |-kode_nuangan_baru: string

-keterangan : string
-user_id : User[]

-kode _inventaris : Inventaris[]

-kode _ruangan : stiing
-nama_ruangan : string

-updated : date

P 1 |-kode _gedung: Gedung]]
-kode_penempatan : sting -I;e:::::g‘a:a;:nng

+lihat()
+cari()
+tambah()
+ubah()
+hapus()
+cetak()

Gedung

-kode _gedung : string
-nama_gedung : string
-keterangan : string
-created : date
-updated : date

+lihat()
+cari()
+tambah()
+ubah()

+lihat()
+cari()
+tambah()
+hapus()

T [reetako

+hapus()
+cetak)

3.3. Implementation Stage

During the implementation stage, a low-fidelity mockup is produced, representing the user interface of the
inventory system. Figure 4 shows a low-fidelity mockup for the "Data Inventaris Barang" page, which displays the list of
inventory items owned by ITSK Soepraoen. There is a search column feature at the top right to facilitate users in
searching for inventory data. Additionally, there are columns for inventory item number, unique code for each inventory
item, inventory item name, status (available/unavailable), room location where the item is placed, condition
(good/damaged), and actions that can be taken on each item, such as viewing item summary and deleting the item.

Figure 5 depicts a low-fidelity mockup of the “Data Penyusutan” page, which displays a list of depreciation records
for inventory items owned by ITSK Soepraoen. There is an 'Add Data' feature located at the top right to facilitate users
in adding depreciation data. Additionally, there are columns for depreciation item number, unique code for each
depreciation item, depreciation item name, year of purchase, purchase price, residual value, useful life, and actions that

Figure 3. Class diagram of inventory system

can be taken on each item, such as viewing item details.

© 2024 Yuono et al. Published by ITSK Soepraoen
This is an open-access article under the CC BY SA license. (https://creativecommons.org/licenses/by-sa/4.0/)



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

44

JESICA: Journal of Enhance Studies in Informatics and Computer Applications

Data Inventaris Barang

a D x {} {http:HIocolhosusnm_:nventaris!inventoris ] @

SIM INVENTARIS [ Logout

Home / Data Inventaris Barang [ﬁ

- Data Inventaris Barang | + Pengadaan Barang I
_E Daftar Inventaris

. .
v Iransaksi

!‘ Master Data

No|Kode Inventaris ¥ [Noma Barang ¥ [Status Ruangan Kondisi |Aksi

s Kelola User ) ] .
1 |B0001000001 Dell Inspiren 3500 |Ditempatkan |Ruang Ketua |Baik @ hopus
2 |B0001000002 Dell Inspiron 3500 |Tersedia Baik # resume

1 v
[
Figure 4. Low-fidelity mockup of the ‘Data Inventaris Barang’ page
Data Penyusutan
O C> x {} htlEa-mn:a\m:sllslm_lwvenl.uris.’penyusumn } @
SIM INVENTARIS = Logout
h""s"m“m ﬁ.i Data Penyusutan Barang [ Tambah Data ] ﬁ

Master Data

No [Kode Penyusutan 4 modaBarang # |[Nama Barang # |Tahun Beli & |Horga Beli % |[Nilai Residu 4 |Masa Manfaat 4 [Aksi
1 |PNvooot B0001 Dell Inspiron 3500 2019 4000000 o 5

Daftar Inventaris

E& Transaksi ~

[E= Pengadaan

[ Penempatan

o Mutasi
Penghapusan
Penyusutan

@ Laporan

# Kelola User

—

Figure 5. Low-fidelity mockup of the ‘Data Penyusutan’ page

3.4. Testing Stage

In this stage, User Acceptance Testing (UAT) is conducted to ensure that the inventory system developed so far
meets the needs and expectations of users [12][15]. The testing involves 10 users of the inventory system selected
from various departments at ITSK Soepraoen. Each user will review the previously created mockup designs and then
complete a questionnaire to provide feedback. The questionnaire consists of 8 questions with responses on a Likert
scale: Strongly Agree, Agree, Neutral, Disagree, and Strongly Disagree. Table 1 presents the summarized user response
scores.
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Tabel 1. User answers

Question Strongly Agree Agree Neutral Disagree Strongly Disagree
Q1 8 2 0 0 0
Q2 7 3 0 0 0
Q3 5 4 1 0 0
Q4 7 3 0 0 0
Q5 7 3 0 0 0
Q6 6 4 0 0 0
Q7 5 4 1 0 0
Q8 8 2 0 0 0
Total 53 25 2 0 0

Then the scores for the answers above are processed by multiplying the total Strongly Agree scores by 5, the total
Agree scores multiplied by 4, and the total Neutral scores multiplied by 3 so that the total score for Strongly Agree,
Agree and Somewhat Agree is 371. Next, calculations need to be carried out to find the highest score by means of as
follows:

Highest score = number of users (10) x questionnaire questions (8) x Strongly Agree value (5) =400 (1)

After knowing the highest and lowest scores, the next step is to find the percentage of user acceptance level in the
following way:

371
400

P x100% = 92.75%  (2)

Based on the calculations above, it can be concluded that the level of user acceptance of the lo-fi mockup of the
inventory system is 92.75%. This percentage is relatively high so it can be concluded that users accept the designs that
have been created so far.

4. Conclusion

This study succesfully designed a web-based inventory information system for ITSK Soepraoen using the Waterfall
method. The system is expected to address issues encountered in manual inventory data recording, such as human
error risks, difficulty in item search and tracking, and lack of data transparency and accuracy. User Acceptance Testing
results indicated that the low-fidelity mockup of the inventory system was well-received by users, with an acceptance
rate of 92.75%. Thus, the developed inventory system has met user needs and expectations. Most users provided
positive feedback on ease of use, functionality, performance, and overall user experience with the system. No
respondents disagreed or strongly disagreed with the survey questions, indicating that the system is on the right track
for broader implementation at ITSK Soepraoen. Feedback received from users will be used to further refine the inventory
system. With the implementation of this system, it is expected that inventory management at ITSK Soepraoen will
become more efficient and effective, thereby supporting overall institutional operational success. This research also
contributes to the development of inventory information systems in educational environments and offers a solution
that can be adapted by other institutions with similar needs.
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