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Abstract— The rapid advancement of information technology has led to the computerization of activities in virtually all domains. One notable
example is the website, which is widely utilized by the public today to facilitate various business processes. Technology's proliferation has also
significantly simplified and enhanced solutions to economic challenges, especially in cooperatives. Cooperatives play an instrumental role in
fostering economic growth. While cooperative management utilizes applications, many administrative activities remain manual, lack real-time
processing, and are only accessible to the cooperative's administrators. The process is challenging for cooperative members who wish to view
transaction reports or conduct activities like installments, deposits, Surplus Dividends (SHU), or loans; they must physically visit the
cooperative. This paper will delve into the steps in analyzing and designing a web-based cooperative application utilizing the Iconix process.
The system analysis stages encompass data gathering via observation, interviews, and questionnaires. The system design stages cover the design
of the user interface (GUI) graphics, use case diagrams, domain model diagrams, robustness diagrams, sequence diagrams, and class diagrams.
This study's findings will benefit cooperative stakeholders looking to establish a web-based savings and loan system. This will provide them

with a comprehensive overview of business processes through the analysis and design phases, all leveraging the Iconix process.
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I. INTRODUCTION

The economy plays a pivotal role in determining the welfare
of the people in Indonesia. This significance is reflected in the
fifth precept, which emphasizes developing and enhancing the
economy to ensure prosperity for all Indonesians. One effective
approach to bolster the economy is promoting and engaging in
cooperative activities within Indonesia [1]. The swift
advancement of information system technology can be
harnessed to address economic challenges. In today's digital
era, web-based applications are indispensable for businesses.
This is because information system technology can streamline
and facilitate organizational or company processes, especially
in activities related to cooperatives [2].

The case study discussed in this paper focuses on the STIE
Perbanas Cooperative, a prominent cooperative situated at
Hayam Wuruk Perbanas University in Surabaya. This
cooperative operates in the savings and loan sector and
undertakes many administrative activities. Integrating digital or
computerized tools is crucial to ensure the efficient execution
of all transactions. This enables the cooperative to offer swift,
precise, and accurate services. By embracing digital
technology, the cooperative can facilitate the tasks for its
employees and substantially reduce risks associated with
savings and loan operations.

The problem involved in this collaboration is that the STIE
Perbanas cooperative savings and loan administration is still
administered manually and is accessible only to admins, so
cooperative members who want to know about the bank's
savings and loan transactions report should come directly to the
cooperative or manually. Administrative activities in
cooperatives become inefficient and not optimal because they
waste a lot of time and energy.

In a prior research literature review, the design of a website-
based application was discussed, which aids in recording
deposit, loan, and installment data. Previously, these tasks were
handled conventionally and not stored in a database. This
omission posed potential harm to both parties involved. The
website-based application was created to address these issues
to ensure easier access, improved efficiency, and minimized
redundancy. This study resulted in the design of a cooperative
website application with dual access for both admin and
members [3]. Another literature study elaborated on the design
of a web-based application intended to support data recording
activities, report generation, and loan applications that were
initially managed manually, necessitating members to visit the
cooperative in person. This manual method often led to
calculation errors and significantly slowed the process. Hence,
a website-based application was introduced to streamline data
acquisition, promoting efficiency and reducing errors. This
research culminated in designing a website-based cooperative
application granting access to admins and members [2].
Drawing from these literature reviews, this research's
foundation has been established. It aims to assist in the
administrative functions of savings and loan cooperatives,
specifically in managing data related to savings, members,
loans, and SHU and other data recording and payment
processes by members. The expected output is a series of
reports available on the website. The proposed analysis and
design can effectively transition the savings and loan
cooperative website to real-time operation. This ensures that
data is consistently updated, presenting users with the most
recent information. Moreover, the website, designed for admins
and members, empowers members to easily access and review
transaction reports.
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The Iconix process is a design method that comprises
dynamic models that describe the system's behavior [4]. A
notable advantage of the Iconix process is its utilization of
UML, known for its simplicity and elegance. Another benefit
of the Iconix process is its incorporation of robustness
diagrams, which are instrumental in analyzing reliability.
Given the abovementioned problems, this study aims to design
a new proposed system: a website-based platform to aid
cooperative members and employees in administrative tasks.
This ensures that transaction reports, along with the residual
business outcomes, are accessible in real time. The payment
transactions can be executed online via the website. The
anticipated outcome of this research is that the analysis and
design of this application will streamline and enhance
cooperative activities, making them more effective and
efficient. Furthermore, this study can serve as a valuable
reference for the Hayam Wuruk University Surabaya's savings
and loans cooperative in managing their information system.

Il. RESEARCH METHODOLOGY

The Research Methodology used in "ICONIX Process for
Analysis and Design of Web-Based Savings and Loan
Cooperative Applications” is qualitative and Descriptive.
Qualitative Research is Research that is directly related to
human social events to understand problems that occur in social
and human life and is usually directly related to the object of
research. This research is different from quantitative research
because it does not use statistics but through data collection and
analysis [2]. Steps in research include:

A. Data Collection

1) Questionnaire: A questionnaire is a data collection
technique consisting of several written questions about the
issue. It is presented to respondents to gather information based
on their answers to the provided questions [5]. In this study, the
questionnaire was distributed to 25 Hayam Wuruk University
cooperative members.

2) Observation: Involves studying an event based on factual
occurrences and reality [6]. In this study, direct observations
were made at Hayam Wuruk University. Such observation aims
to process and evaluate data, thereby aiding the research
process.

3) Interview Method: An interview is a meeting of two or more
people to exchange information or communicate ideas or a
problem, employing a question and answer to explain the
essence or idea of the problem into a new topic [6]. Interviews
in this study were conducted with related parties, namely one
of the cooperative members in charge of managing cooperative
data and several cooperative members who became permanent
employees, about how savings and loan cooperative activities
worked and what obstacles were happening.

4) Literature Study: View or study and collect several
references from journals that discuss the same problem or
previous journals.
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B. System Requirement Analysis

In the Needs Analysis, the approach entails identifying the
involved objects, their attributes, and the activities performed
by these objects and delineating the relationships between
them. The needs analysis assesses business processes and
defines functional and non-functional requirements.

C. System Design

This study was designed using a UML (Unified Modelling
Language) diagram, which is a language that explains,
visualizes, and builds based on graphs or images from a
software development system. UML is also a writing standard
that includes concepts from business processes and
explanations of classes in program languages and databases. It
describes some of the components needed so that the language
in the program can be understood by humans and machines
themselves [7]. As well as using the Iconix Process Method,
which is a method that serves as a bridge between creating
program code according to the needs of the system described in
the use case created later

The system design in this study consists of GUI, domain
model, use case diagrams, robustness diagrams, sequence
diagrams, and diagram classes. This study used a literature
review of the design of a website-based cooperative
application.

A. Savings and Loans Cooperative

Law Number 17 Article 1, paragraph 1 of 2012 states that a
cooperative is a legal entity established by a group of people
with the separation of the wealth of its members as capital to
run its business that can meet common needs in the economic,
social, and cultural fields. A savings and loan cooperative is a
cooperative business activity that collects and distributes funds
from and to its members, where the accumulated savings funds
are used as working capital, which can also be distributed as
loans to its members [8]

B. Iconix Process

Iconix process is an approach among the Rational Unified
Processes that aims to connect the creation of program code
based on the use case designed for determining the model and
behavior of the system [4]. In the use of this short Iconix
process, it does not neglect analysis and design. Even using
UML in the Iconix process will be more efficient because it
focuses on each need [9]. UML is a multi-lingual and open-
source project that can develop a unified modeling language
platform in a practical, flexible, and complete manner at no cost
to build software modeling. One of the important diagrams
often used in illustrating the needs of a system is the use case
diagram [10]. Figure 1 is an image of the Iconix cycle process
used in this study. Figure 1 illustrates the Iconix process,
which has several processes in its stages, including
Requirement, Analysis / Preliminary Design, Detailed Design,
and Implementation. In Iconix, the process above starts from
the GUI (Graphical User Interface), an interactive visual
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component system that helps convey and present information
to users.
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Figure 1. ICONIX Process

The GUI contains object components such as icons and buttons
[11]. Next is the use case, which plays an important role in
controlling the design of the Iconix process [10]. The use case
diagram illustrates the functionality performed by the system
and also states a visualization of the interaction between the
actor and the system [12]. The subsequent step involves using
a sequence diagram, which illustrates the interaction between
objects in chronological order. Sequence diagrams depict the
sequence of messages exchanged and interactions among
objects that occur at specific moments during the system's
execution [13]. The diagram consists of vertical dimensions
(time) and horizontal dimensions (objects), and messages
(messages) are depicted with a line between objects [10]. The
next is the diagram class, which leads to the relationships that
occur in the system [13].

C. Business Process

A business process comprises a series of interconnected
activities undertaken by an organization or a consortium of
companies to accomplish a shared objective [9]. Business
process modeling is executed to enhance existing business
procedures [14].

I11. RESULT AND DISCUSSION

The research "ICONIX Process for Analysis and Design of
Web-Based Savings and Loan Cooperative Applications" uses
object-based design, namely UML and ICONIX processes.

A. Business Process analysis

This study conducts business process analysis using BPMN
(Business Process Modeling Notation). This modeling
elucidates the current and proposed Cooperative Savings and
Loan Application business processes. Below are the models of
the current and suggested business processes for the
cooperative's savings and loan activities that have been
identified:

e The current cooperative transaction process
e The process of viewing current transaction reports
e The proposed cooperative transaction process
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e Proposed view transaction reports
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Figure 2. Modeling Current Business Processes

Figure 2 illustrates the business processes in current savings
and loan cooperatives. To initiate a transaction, members begin
by completing a form. Subsequently, the Admin reviews and,
if deemed appropriate, approves the form. Upon approval, the
transaction request undergoes further processing. If the admin
disapproves the form, the member is tasked with making
revisions. The member executes the payment transaction once
the form is resubmitted and validated by the admin. After the
payment is completed, the admin records the transaction,
marking the successful completion of the process. To view a
transaction report, members must request an in-person meeting
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with the admin, as only the admin has conventional access to
the transaction reports. If the Admin consents, the member can
then view the report. However, if the admin declines, often due
to unavailability, members can make a subsequent request.
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Figure 3. Business Processes modeling proposals

Figure 3 is the proposed modeling of business processes in
savings and loan cooperatives. To make a transaction, members
start by filling out the form, then the admin will check and
approve the form, and then the transaction submission will be
processed further. If the admin does not approve the submitted
form, the member revises the submitted form. After that, the
admin validates the data, and the member makes a payment
transaction. After the member makes the payment, the admin
will record the transaction and complete the process. Then, the
member can view the transaction report. Members can view
reports online without meeting the admin first as the business
processes are currently implemented because the system is built
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in real-time and can be accessed anytime and anywhere on the
website with the help of the internet.

B. Requirement

This study identified system needs according to the
constraints and problems, and two actors were identified,
including admins and members. The following are the
specifications of functional needs, non-functional, Domain
Model, Behavioral Requirement or GUI, and Use Case
Diagram [15].

1) Functional Requirement: Functional requirements are
specifications used in design that detail the processes essential
to or utilized by the system. Table | explains the functional
needs of 2 actors, admins, and members contained in the
savings and loan cooperative system of Hayam Wuruk
Perbanas University Surabaya.

TABEL |
FUNCTIONA NEEDS
Actor Necessity Description
Admin Dashboard View the main page of a web-based
application
Login Access to System Login
Menu Displays various menus of savings and
loan transaction activities
Member Data display information and add or change
all data of the member's savings and
loan transaction activity
SHU View and add details of SHU
calculations received by all members.
Member Account Cooperative member account

Registration/Sign in  registration access.

Loan Application It displays the total nominal value of
the loan owned and the loan
application form.

Installment Displays the remaining installment
costs that need to be paid and the
installment payment form.

Deposits Displays the total nominal of deposits

owned and the form of adding deposits
Display all data on savings and loan
cooperative activities in real time.

Savings and Loans
Transaction Report

SHU Displaying the details of the
calculation of the received SHU
Logout Access to exit the system.

2) Non-Functional Requirement: Non-functional
requirements describe the behavior of a system. For this
system, the non-functional requirements encompass security,
ensuring limited user access since data security is
predominantly accessible only by the admin. The system is
user-friendly, allowing cooperative members to navigate with
ease. Reliability is paramount, ensuring the system can deliver
real-time information data and always remain available.
Regarding operational needs, the hardware consists of laptops,
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computers, and smartphones, while the software includes
Windows, websites, and StarUML.

3) Behavioral Requirement: A GUI display has been devised
to illustrate the system's flow. A GUI, or Interface, represents
the initial design or depiction of the system in development. In
this study, the GUI is depicted in Figure 4, showcasing the login
screen, and Figure 5, detailing the member's SHU data. Figure
4 is an interface image of the web page from the login menu for
Members and Admins to enter the savings and loan cooperative
application. Figure 5 is an interface image of the web page from
the SHU Data menu for Members to see the total SHU nominal
received by members on the savings and loan cooperative
application.

KOPER
UNIVER:

AN PINJAM
YAM WURUK SURABAYA

Login

Figure 4. Interface Login

KOPERAS! SIMPAN PINJAM
UNIVERSITAS HAYAM WURUK SURABAYA

03/07/22

Anggota : Silvi Novia
ID: 023

Total SHU yang didapatkan per tanggal 01/07/22 sebesar,
Rp. 550.000,00

Figure 5. Member SHU Data Interface

4) Domain Model: The domain model explains the
architectural structure of a static system, functioning to find out
what objects are contained in the system that we design later. In
this study, the Domain Model has Figure 6, namely the object
structure of the savings and loan cooperative system. Figure 6
presents a Domain Model detailing the architectural structure
of the savings and loan cooperative system, encompassing two
actors: admins and members. Admin actors log in with their
specific admin account. Given that this account forms an
aggregation or is part of the admin entity, it is closely linked
with member data and SHU. This implies that the admin
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interface will display menus related to member data and SHU.
Within the member data, there's an association with
transactions, signifying that these transactions, which span
installments, deposits, and loan applications, are integral to the
member data. The SHU menu is tied to the admin, highlighting
that the admin account manages the SHU. On the other hand,
the member actor is associated with account registration,
implying that it's a crucial component of the member's identity.
Without an account, a member cannot access the system.
Following registration, the member's account links to reports
and SHU, meaning that the system provides these members
with access to transaction reports and SHU menus related to
their account's transaction activities. In the system's
functionality, members can make installments and deposits,
which then undergo verification. Post-verification, members
can proceed if they wish to take out a loan. Ultimately, members
can view their transaction reports and SHU.

=y,

Domain Model Saving and Loan Cooperative

Installment Payment | |

.,
R

Applying for a Loan

Verifiying

Deposit

Figure 6. Domain Model

5) Use Case Diagram: Use case Diagrams describe the system
from the user's point of view so that it focuses on the
functionality of the system. Use Case Diagram Presents an
interaction between the actor and the system. In this study, the
Use Case is found in Figure 7. Figure 7 is a use case diagram
that explains the savings and loan cooperative system
consisting of 2 actors, namely admins and members. Each actor
has a different task. Admins in the system, namely login, can
manage member data containing installments, loan
applications, Deposit Transactions, and Transaction Reports
and can manage SHU. Members in the system can register, log
in, view transaction reports, pay installments, apply for loans,
deposit transactions, and view SHU. To include means that in
the admin actor managing member data, there are installments,
loans, and deposits. So, members must first make some of these
transactions, and then the admin can manage the member's data.
Meanwhile, the extension on viewing transaction reports is the
output of deposit transactions and loan applications as well as
installment payments, so when members want to see
transaction reports, several transactions will appear that have
been made.
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D. Analysis of Preliminary Design

The design process draws from previously established
methods, connecting needs analysis to system design [15]. The
primary goal of this modeling is to obtain a clear understanding
of data flow, control mechanisms, functional processes,
operational behavior, and embedded information [16].
Robustness Diagrams play a pivotal role in this phase. They
clarify a use case, simplifying the flow for design purposes and
enhancing both the use case text and the object model. The
diagrams encompass several structures, including the Boundary
Object, Entity Object, and Controller. Among the robustness
diagrams, we have Figure 8, which illustrates account
registration; Figure 9, which delineates login procedures;
Figure 10, which details the admin's management of member
data; Figure 11, which depicts savings and loan transaction
reports; Figure 12, which outlines the addition of SHU data by
admins; Figure 13, which presents members' viewing of SHU
data; Figure 14, which describes the deposit application
process; Figure 15, which shows installments; Figure 16, which
provides insights into loan applications; and finally, Figure 17,
which represents the logout process.
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Figure 8. Robustness Of Account Registration Diagram
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Figure 8 presents the Robustness Diagram for Account
Registration undertaken by members. Members begin by
logging in on the start page and then choosing the account
registration menu, which includes the account registration
form. Following this, members input their data into the form.
The system checks the provided data for validity. If any
discrepancies are detected, a notification stating "Data does not
match" appears. However, if the data aligns with requirements,
the system displays a message: "Account registration was
successful”, indicating that the member's account details have
been successfully saved.

Shows alert
@ e
Shows login page |'C>
Admin “ +No
Dashboard
(\ Login page
i / .
Member
O ., O
. N L)
Login O \_/
Input username and Verfiying account Is the password correct?
password /

Accounnt

Figure 9. Robustness Diagram Login

Figure 9 depicts the Robustness Diagram for Login, which
involves two actors: admins and members. The user (Admin or
Member) accesses the savings and loan cooperative system
website, which presents the login page. The user then enters
their username and password and clicks the "Login" button.
Subsequently, the system verifies the account credentials. If the
entered username and password are correct, the system directs
the user to the main page. However, suppose there is a
discrepancy in the credentials. In that case, the system issues a
notification stating, "The username and password you entered
are not appropriate!" and the user is returned to the login page.

Shows message “data not found”
®

Shows member data page Searching member name

Managing member data page Loading member data
x

Click cancel button

First page of member data
Do you want to edit data?

Edit member data button Edit member data page Update memnber data Click save button

Figure 10. Robustness Diagrams of Managing Member Data

Figure 10 depicts a Robustness Diagram related to the admin's
savings and loan cooperative system management. Upon
entering the system's start page dedicated to member records,
the Admin searches for a specific member's name. A "data not
found" message is displayed if the name is not located.
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However, if the member's name is validated, the system
redirects the admin to the "manage member data" page, where
the pertinent member data is presented. Should the admin
choose to modify any data, they click the "edit member data"
button, make the necessary changes on the subsequent page,
and then click "Save" to update the information. Opting not to
save any changes can be done by clicking the "cancel” button.
If the admin decides against editing the member's data, the
system returns them to the initial member data menu.

Shows first page Save and Loan transaction report

save and loan transaction report’s page Loading save and loan transaction report data

Do you want to print the report? , Button cancel

Button prnt

shows print page Printpage of th transaction report

Figure 11. Robustness Diagram of Savings and Loans Transaction Report

Figure 11 is a Robustness Diagram of the Savings and Loan
Transaction Report conducted by members. Members enter on
the start page and select the savings and loan transaction report.
Members enter on the deposit and loan transaction report page
that has been loaded. If the member chooses to print the
transaction report, enter the print report page, and there is a print
and cancel button. If the member does not want to print the
transaction report, the member will return to the start page.

Shows 20d SHU gtz
pape

Figure 12. Robustness Diagram admin add SHU data

Figure 12 is a Robustness Diagram to add SHU data performed
by an admin. The admin logs in on the main page and selects
the SHU menu. The system will display SHU and admin login
data on the SHU page. If the admin chooses to print SHU data,
enter on the print page, and there are print and cancel buttons.
If the admin does not want to print SHU data, the admin will be
back on the main page. If the admin chooses to add SHU data,
then enter on the add SHU data page, then the admin can fill in
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additional SHU data after which the data is saved. If the admin
does not want to add SHU data, the admin will return to the
main page.
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Click cancel button
N |_(\ N
{.s) )
0 — U ()

N

Shows print page SHU data print page

Click button print

Figure 13. Robustness Of Member Diagrams Viewing SHU Data

Figure 13 is a Robustness Diagram looking at SHU data
performed by members. Members log in on the main page and
then select the SHU menu. The system will display SHU and
member login data on the SHU page. If the member chooses to
print SHU data, enter on the print page, and there are print and
cancel buttons. If the member does not want to print the SHU
data, then the member will return to the main page.
O

Shows dashboard

$— 1O — O

Member

i@

Dashboard Choose deposit menu Stored nominal filling page

/ﬁ = /‘ﬁ - e
= k¥/ v A )
Shows print page Click we and ok’ Filling the depc minal

Figure 14. Robustness of Deposit Filing Diagram

Figure 14 presents a Robustness Diagram illustrating Deposit
Filings by members. Members initiate from the Start Page,
choose the Deposit Transaction menu, and the system then
displays a page for entering the deposit amount. Members input
the desired deposit amount. If they decide not to proceed with
the transaction or wish to change the amount, they can click the
"cancel" button, which redirects them to the start page.
Members click "ok™ to save if the deposit amount is finalized.
Subsequently, the system generates a receipt, and the entered
data is stored in the member's profile. Figure 15 showcases a
Robustness Diagram related to Installment Payments by
members. Members select the Installment menu from the Start
Page, prompting the system to present the Installment Payment
page. Here, members can finalize their installment payment by
clicking "pay". If they opt against proceeding, a notification
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appears: “Installment Payment Failed to Be Processed",
redirecting them to the main page. If the payment is pursued,
the system creates a payment confirmation page, where
members are prompted to enter their password and click "ok".
Incorrect password entries trigger a notification: "The Password
You Entered is Wrong", asking members to re-enter the
password. The system provides a receipt upon successful
password verification, and the payment data is saved in the
member's profile.

Shows dahsboard

Shows print page

Figure 15. Robustness Diagram installment payment
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Shows dashboard
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Member Choose applying fora
Dashboard Toan menu
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Click "save and ok

FO

Loan list page

KO —_ O

Loan and personal data page:

O

Shows print page

e

@)

Member data

Figure 16. Robustness of Loan Application Diagram

Figure 16 depicts a Robustness Diagram related to Loan
Applications initiated by members. Starting from the Initial
page, members choose the loan application menu. The system
then presents a page listing various loan applications. Members
can select their desired loan option. If they abandon the
transaction, they can click “cancel". However, if they wish to
continue, the system displays a page requesting personal data
for the loan application. Once members input their personal
information and confirm their choices by clicking "ok", the
system saves the data. It generates a printed record, which is
subsequently added to the member's profile. Figure 17 is a
Robustness Logout Diagram performed by two actors, namely
admins and members. The User (Admins and Members) enters
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the Main Page, then the user presses the Logout button found
on the Main Page. After the user presses the Logout button, the
system will display the Login page again.

Logout
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x \ Y
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\/ N\ Dashboard
o Y “No
(@] _ Login page \,\ //
= \ N /
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Figure 17. Robustness Diagram Logout

E. Detailed Design

This stage describes the process in detail of the previously
created object [17]. This process consists of a sequence diagram
and a Class Diagram [18].

1) Sequence Diagram: A sequence diagram is a diagram that
describes an interaction between objects in the system [4]. The
following are sequence diagrams of the analysis and design of
a website-based savings and loan cooperative application.

seq Account Registration

Member System Database

1 | Accessing registratin page

acessing data

.
7 : Validating data

'

'

Figure 18. Sequence Diagram of Account Registration

Figure 18 illustrates a Sequence Diagram for Account
Registration initiated by members. The member first logs in and
accesses the Account Registration Page. The system then
displays the registration form, prompting the member to
provide the necessary details. Once filled, the system processes
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and validates this data. The system will not save the data if the
entered information does not adhere to the expected format.
Instead, it will display an error message: "“The data you entered
is inappropriate.” However, if the provided data meets the
system's criteria, it will be stored in the database, and the
account will be registered successfully. The system will then
notify the member with an "Account Registration Successful"
message.

seq Login J

User System Server

€ - Accessing Login Page

2 ! Input Wsemame and Password

3 : Click button “Login

aht i Usemame or Password incomect )

G : Alert message "Username or Password 19 incomect

Ll

i)

7 : Back o first page

Figure 19. Sequence Diagram Login

Figure 19 showcases a Login Sequence Diagram involving two
key actors: the admin and the members. A user, either an admin
or a member, begins by accessing the savings and loan
cooperative system's web interface, which presents the login
page. They input their username and password before clicking
the "Login" button. The system then cross-references these
credentials with the server. The user is directed to the main page
if the provided details are correct. Conversely, an alert
notification is displayed if there's a mismatch, stating, "The
Username and Password you entered is Wrong!"

seq Marags Nersbar Data

‘ ‘Adnin ‘ wmu.mw‘ \ Sysem ‘ l Database ‘

dapage 0

Figure 20. Sequence Diagrams Managing Member Data
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Figure 20 illustrates a Sequence Diagram for managing member
data executed by the admin. Initially, the admin navigates to the
member data page and chooses the member data they wish to
modify or manage. Following this, the system processes the
request and fetches the relevant data from the database. The
system then presents this member data for review. If the admin
opts to edit, they can make the necessary changes. However, the
member data remains unchanged if the “cancel edit" option is
selected. Should the admin finalize their changes, the modified
data is stored in the database. Once the update is successful, the
admin receives a notification stating that the member data has
been modified.

[seq Save-Loan Transacton Repot ]

’ Member l

i Transaction report page ‘I l System ‘ [ Print

J=
U

G

Repon printed

Figure 21. Sequence Diagram of Savings and Loans Transaction Report

Figure 21 illustrates a Sequence Diagram for the Savings and
Loan Transaction Report initiated by members. Members begin
by accessing the transaction report menu. The system processes
the request and presents the savings and loan transaction report
data upon selection. Following this, members can select the
"print report" button. Once chosen, the system processes the
printing task until the report is successfully printed. After the
printing process concludes, the user is redirected back to the
main menu.

seq Manage the dividend J

| Admin

| System ‘ | Database

SHU page ‘

1: Log SHU page

2 Choose member

3 : Processing data

4 : Reguest dam

5 : Giving SHU data
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Figure 22. Sequence Diagram Managing SHU Data
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Figure 22 depicts a Sequence Diagram detailing admins'
management of SHU data. Initially, the admin accesses the
SHU page. From there, they can choose specific members
whose SHU data needs modification or management. Once
selected, the system processes this data and communicates with
the database. The database then retrieves the saved SHU data
for the selected members, which the system displays. At this
stage, the admin can choose to edit the SHU data. If the admin
decides to cancel the editing process, the SHU record remains
unchanged. However, the updated data gets stored in the
database if the admin proceeds with the modifications. Once
saved, the admin receives a confirmation message indicating
that "the SHU data was successfully changed.”

seq Seeing dividend )

Member

{ SHU page

| System |

=]

Figure 23. Sequence Diagram Viewing SHU Data

Figure 23 illustrates a Sequence Diagram focusing on the
process of members viewing SHU data. Members start by
accessing the SHU menu. This action prompts the system to
retrieve and display the SHU data. After viewing, members can
print the SHU data by selecting the "print SHU" button. The
system then processes this request, resulting in the successful
printing of the SHU data. Subsequently, members are redirected
back to the main menu.

System Database

i ransaction
Member
; ick dzposit meny

12 ; Showing the print page of the deposit ransaction

Figure 24. Order Deposit Submission Diagram
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Figure 24 illustrates a Sequence Diagram detailing Deposit
Submissions executed by members. First, the member selects
the Deposit Transaction menu. This prompts the system to
access the database, presenting the member with a form to input
the deposit amount. Once entered, the system validates this
data, subsequently displaying a confirmation page. After
reviewing, the member affirms the details by clicking "OK" and
"Save." The validated data is then stored in the database, and a
print page for the deposit transaction is displayed for the
member.

it action 1w Pyt J

System | Database

Member ‘

"7 ;llﬂl |

Figure 25. Sequence Diagram of Installment Payment

Figure 25 showcases a Sequence Diagram of Installment
Payments undertaken by members. Initiating the process, the
member opts for the Installment menu, which leads the system
to reveal the Installment Transaction Payment page. The
member then enters the installment amount and selects "Pay."
The system validates the provided data, presenting a
confirmation page. The member must enter a password to
approve the payment, which the system verifies. If entered
incorrectly, an alert stating "The Password You Entered Is
Wrong" is displayed, prompting the member to re-enter the
password. Once the correct password is entered, the system
showcases another confirmation page. The member finalizes
the payment by clicking "OK." This confirmed data is stored in
the database, with a corresponding print page for the installment
displayed to the member.

Figure 26 illustrates a Sequence Diagram detailing Loan
Applications initiated by members. Members begin by selecting
the deposit application menu. In response, the system presents
a page listing loan application. Members are redirected to a
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form requesting personal data after choosing a desired loan
application from the list. Upon completion, the system validates
this information and showcases a confirmation page. Members
can then review and confirm the provided data by selecting
"OK" and "Save." Once confirmed, the information is saved in
the database. The system then generates a printout of the loan
transaction, displaying it for the member's reference.

| Database ‘

o T

"]?n?';] ’ System | [ Print i

== ————| =
i -

o

Figure 26. Sequence Diagram of Loan Application

Figure 27 depicts a Sequence Diagram for the logout process,
executed by two distinct actors: the Admin and the Member.
After logging in and accessing the main page, users can initiate
the logout sequence by pressing the "Logout" button. Upon
doing so, the system will navigate back to the login page.

seq Logout J

User

Server

1 - Accessing Login page

2 . Input Username dan Password

Figure 27. Sequence Diagram Logout

2) Class Diagram: UML features a static diagram focusing on
system relationships. This class diagram provides a
comprehensive application overview, detailing intricate
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processes in line with the code that must be programmed [18].
One such diagram is illustrated in Figure 28. Figure 28 portrays
a Class Diagram with two primary actors: admins and members.
There's an "admin account” class for the admin actor, which
encompasses the "member data" class. This latter class has
operations for saving and changing data. This composition
signifies that the "member data" class is integral to the "admin
account” class, allowing the admin account to either store or
modify member data. Conversely, member data can only be
adjusted by the admin. Furthermore, the "admin account" class
also encompasses the "SHU" class, which has saving, editing,
and printing operations. This implies that the "SHU" class is a
part of the "admin account” class, thereby enabling the admin
account to save, edit, and print SHU data. In return, the admin
can only edit and print SHU data. For the member actors, the
"member account” class is connected to the "login™ class. This
denotes that members must first log in to access the system, and
to log in, one must have a member account. The "account
registration” class is associated with the "login" class, meaning
that one must undergo account registration first to log in. Once
logged in, members can't register a new account since the
account is already documented. Additionally, the "member's
account™ class links to the "transaction™ class, signifying that
the member's account can process transactions, and these
transactions log the activities performed by the member.
Finally, the "member account" class comprises the "SHU"
class, indicating that the SHU class is a component of the
member's account. This ensures that the member's account
receives an SHU report, which the member can then access.

Save and Loan Transaction Report

Ropiyng ora Lo
o Low

Figure 28. Class Diagram

The "transaction" class encompasses the "savings and loans
transaction report” class, which includes "savings" and "print"
operations. This indicates that the "savings and loans
transaction report" is an integral component of the "transaction”
class. Every transaction is recorded in the "savings and loan
transaction report.” Conversely, a "savings and loan transaction
report" only exists when a transaction has been made. The
"transaction" class is also linked with the "installment,"
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"verification,” and "deposit" classes. This signifies that when
transactions, such as installments, verifications, and deposits,
are made, they are processed and recorded directly. These
processes are unidirectional and passive, meaning they do not
influence or act upon the "transaction" class in return.
Furthermore, the “verification” class has operations for
"confirmation" and is dependent on the "Loan Application”
class. This dependency suggests that to apply for a loan, one
must first undergo and pass the verification process. Lastly, the
"transaction” class comprises the "member data" class. This
means that all transaction data is input and logged into the
"member data" class. Reciprocally, the "member data" class
houses a transaction data collection.

F. Implementation

It is a stage for creating program code from developing a
system that has been created and carried out. There is also a
testing stage for making the program code. However, it has not
been carried out at this stage because the research focuses on
analyzing and designing applications only.

IV.CONCLUSION

Several conclusions can be drawn based on the analysis and
design conducted using the Iconix process for the cooperative
savings and loan application at Hayam Wuruk University
Surabaya. During the needs analysis stage, the system identified
functional requirements that involve two primary actors:
admins and members.  Additionally, non-functional
requirements were determined, encompassing areas like
security, usability, reliability, operational capabilities, and
behavioral demands. This led to the design of the application's
GUI, a domain model, and a use case diagram. The preliminary
design stage bridged the gap between the needs analysis and
system design, yielding ten robustness diagrams. These
diagrams represented processes like account registration, login,
member data management by admins, savings, and loan
transaction reports, SHU data management by admins, SHU
data viewing by members, deposit filings, installment
payments, loan applications, and logout. The detailed design
stage achieved a more intricate understanding of the created
objects. This stage produced ten sequence diagrams and a class
diagram, paralleling the processes outlined in the robustness
diagrams. As a recommendation stemming from this research,
the Savings and Loans Cooperative of Hayam Wuruk
University Surabaya must consider this analysis and design.
The hope is that the design, especially in the SHU section, can
be further developed into a more comprehensive program.
Additionally, it would be beneficial to provide training to
admins to ensure they can adeptly navigate and operate the
system, preventing potential operational issues.

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