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Abstract. The blood donor registration process at the Indonesian Red Cross (PMI) Bengkulu City branch
still faces obstacles, as some of the record-keeping is still done manually and has not been integrated
into a centralized system. This leads to delays in data processing, potential recording errors, and
difficulties in quickly searching for donor data. This study aims to design an Android-based blood donor
registration application using a client-server architecture, where the Android application serves as the
client used by prospective donors to register, while the server acts as the central data processing and
storage hub accessed through a REST APIl-based web service. The development method employed
includes requirements analysis, system design using Unified Modeling Language (UML), database
design, user interface design (wireframes), implementation of the client and server applications, and
system testing using the black box testing method. The result of this research is the design of an Android-
based blood donor registration application capable of real-time data exchange with the server, making the
registration process faster, more accurate, and centralized, while also simplifying the task of PMI
Bengkulu City staff in managing donor data.

Keywords: Android Application, Client-Server Architecture, Blood Donor Registration, PMI
Bengkulu City, REST API.

INTRODUCTION

Optimal healthcare services depend heavily on the availability of an adequate, safe, and
readily accessible blood supply when needed. Blood is a vital component in the management of
various medical conditions, such as surgical procedures, accidents, childbirth complications,
and chronic disease therapy. Therefore, blood donation management must be carried out
systematically and in an integrated manner so that blood distribution and provision can operate
effectively. Under ideal conditions, a blood donor registration system should make it easy for the
public to register quickly through a digital platform, store data in a centralized database, and
allow real-time monitoring by staff to support appropriate decision-making (Abimanyu, 2025).

Along with the development of information technology, the use of Android-based mobile
applications has become a relevant solution for improving the quality of public services,
including in the health sector. The integration of mobile applications with a client-server
architecture enables direct data exchange between users and the server, allowing data
processing to be carried out quickly and accurately. This system makes it easier for prospective
donors to register without having to come directly to the location, while also helping staff
manage data more efficiently (Indriyanto, Huda and Qirom, 2022).

Actual conditions in the field indicate that the blood donor data management process at
PMI Bengkulu City still faces a number of challenges, particularly in terms of the digitalization of
registration services. Some administrative processes are still carried out manually or have not
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yet been fully integrated into a centralized system. This has the potential to cause delays in data
processing, recording errors, and difficulties in quickly searching for donor data when needed. In
addition, the public often does not have easy access to information regarding donation
schedules or registration procedures, resulting in suboptimal blood donor participation.

This phenomenon indicates a gap between the need for rapid blood donation services
and the still-limited data management system. In some cases, delays in administrative
processes may prolong the time required to meet blood needs, particularly in emergency
situations. In addition, limited information channels also mean that prospective donors do not
receive notifications or reminders to donate regularly. This condition confirms that the use of
integrated digital technology is an urgent need for improving the efficiency of blood donation
services.

Based on an analysis of the existing problems, the main root cause lies in the absence
of a system capable of directly connecting users and staff within a single integrated platform.
Manual record-keeping has the potential to cause data duplication and complicate the
monitoring process. In addition, the limited use of mobile technology as a medium for interaction
with the public makes registration services less flexible. Without a client-server-based system,
data exchange cannot be performed in real time, meaning that donor information is not always
available accurately and up to date.

As an effort to address these problems, this study proposes the design of an Android-
based blood donor registration application using a client-server architecture. In this application
design, the mobile application serves as the client used by the public to register, while the
server functions as the central data storage and management facility. This approach enables
data exchange to be carried out directly through the internet, allowing the resulting information
to be delivered more quickly, accurately, and in an integrated manner. In addition, this system
can also improve staff work efficiency because data processing is performed automatically and
centrally.

The advantage of this study lies in its focus on a client-server architecture that not only
provides registration features but also emphasizes real-time data integration between users and
the system. Compared with previous studies that generally developed only web-based blood
donor information systems or simple applications, this study offers a more comprehensive
approach through the use of mobile technology and a centralized system. Therefore, this study
is expected to contribute to improving the quality of blood donation services, particularly in terms
of administrative process efficiency, data accuracy, and ease of access for the public.

In addition to providing practical benefits for the institution, this study also has academic
value because it can serve as a reference for the future development of mobile-based health
information systems. The implementation of this system is expected to support the digital
transformation of health services, particularly in the management of blood donation services that
are more modern, responsive, and technology-based. With an integrated system, the blood
donor registration process is expected to become more effective, public participation to
increase, and blood needs to be met more optimally.

LITERATURE REVIEW

System Design

System design is an important stage in the information system development process that
functions to translate user requirements into models, structures, and technical specifications
that will serve as the basis for system development. At this stage, the system architecture,
process design, database design, and interface design are determined so that the developed
system can meet organizational objectives effectively and efficiently. System design also serves
as a blueprint that illustrates how system components interact with one another and how data
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flows are processed, thereby minimizing errors during the implementation stage. With a
structured design process, system development can be carried out systematically, software
quality can be improved, and the resulting solution can be ensured to meet user requirements
and the operational environment (Ekarsih et al., 2023).

Registration Application

A registration application is software designed to facilitate the structured recording,
management, and storage of user or participant data through digital media. This system is
intended to replace manual registration processes that generally require paper-based record-
keeping, which may result in recording errors, delays in data processing, and difficulties in
retrieving information. Through a registration application, users can independently enter data
using devices such as smartphones or computers, while administrators can monitor and
manage the data in real time. The implementation of registration applications generally utilizes
centralized databases and network technology so that the registration process becomes faster,
more accurate, and easier to access. In addition to improving operational efficiency, registration
applications also contribute to improving service quality by providing transparent, integrated,
and well-documented information (Putri, Fachruddin and Jasmir, 2025).

Client Server

Client-server architecture is a distributed computing model in which the client application
serves as the user interface for sending requests, while the server functions as the center for
data processing, application logic, and database storage. This model enables tasks to be
divided between user devices and the server so that data management can be carried out in a
more structured and centralized manner. Communication between the client and server takes
place over a network, where the client sends a request and the server provides a response
according to the requested process.

In the context of an Android-based blood donor registration application, the mobile device
acts as the client used by donors to register, view activity information, and access blood
donation services. Through the application, donors can enter personal data, register for blood
donation activities, and obtain information regarding activity schedules and locations. Data
entered through the Android device are then sent to the server to be processed and stored in
the database.

Meanwhile, the server handles data validation, stores donor information, and provides
web services that enable real-time data exchange (Ariyanti, 2019). The server's role as the
central data management facility also allows the information provided to users to remain
integrated and to be updated centrally. Thus, the implementation of client-server architecture in
an Android-based blood donor registration application can support donor data management, the
delivery of activity information, and registration services in a more effective and organized
manner.

Android

Android is a Linux kernel-based operating system developed for mobile devices such as
smartphones and tablets and designed to support open-source application development.
Android provides a platform that enables developers to build applications by utilizing various
components such as user interfaces, memory management, network connectivity, and database
integration. In information system development, Android is widely used because of its high
flexibility, broad community support, and ability to integrate with web services, making it suitable
for client-server-based applications (Khairunnisa, 2022).
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REST API and Web Service

A Representational State Transfer (REST) APl is a software architectural style used to
build web services that enable data communication between clients and servers through the
HTTP protocol. In REST architecture, each resource is represented by a specific URL and can
be accessed using HTTP methods such as GET, POST, PUT, and DELETE, with data
exchange generally using JavaScript Object Notation (JSON) because it is lightweight and easy
to process across various platforms (Supono and Armiati, 2021). In the blood donor registration
application, the REST API acts as a link between the Android application and the database on
the server, so that every registration request, data update, and information retrieval process can
be performed in a structured manner and in real time.

Database

A database is a collection of interrelated data stored in an organized manner so that it
can be efficiently accessed, managed, and updated by both the system and users. In a client-
server architecture, the database is located on the server side and managed using a Database
Management System (DBMS) such as MySQL, which allows multiple users to access data
simultaneously without causing data conflicts (Wicaksono and Priyambadha, 2025). In the blood
donor registration application, the database is used to centrally store donor data, blood type
data, blood donation activity schedules, and registration history so that they can be accessed by
PMI staff whenever needed.

Unified Modeling Language (UML)

Unified Modeling Language (UML) is a standard modeling language used to visualize,
design, and document the structure and behavior of an object-oriented software system. UML
consists of several types of diagrams, including use case diagrams that illustrate interactions
between actors and the system, activity diagrams that illustrate the workflow of a process,
sequence diagrams that illustrate the chronological sequence of interactions between objects,
and class diagrams that illustrate class structures and their relationships (Aurellia, Nooriansyah
and Amrozi, 2023). In this study, UML is used to design the blood donor registration process
flow in the Android application and the interaction between the client application and the server.

METHODS

This study aims to design an Android-based blood donor registration application with a
client-server architecture, in which the Android application design serves as the client used by
prospective donors to register, while the server serves as the central data processing and
storage facility accessed through a REST APIl-based web service. The development method
used includes requirements analysis, system design using Unified Modeling Language (UML),
database design, interface design (wireframe), implementation of the client and server
applications, and system testing using the black box testing method.

Implementation Method

This study uses the Prototyping development model as the implementation method
because the study focuses on the analysis and system design stages without proceeding to the
actual coding and deployment stages of the application. The Prototyping model was selected
because, conceptually, it allows the process to stop at the design prototype stage, whether in
the form of process modeling (UML), database design (ERD), or interface design (wireframe),
which can then be evaluated for conformity with user requirements before proceeding to the full
development stage by subsequent researchers.

The stages of the Prototyping model applied in this study consist of four stages that
proceed iteratively, as follows:
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Figure 1 Prototyping Model Stages

The first stage is user requirement identification, which involves collecting data through
observation of the current blood donor registration process at PMI Bengkulu City, interviews
with staff regarding the constraints encountered, and a literature review of similar studies,
thereby identifying the functional and non-functional requirements.

The second stage is prototype development, which involves translating the identified
requirements into a process design using Unified Modeling Language (UML), a database design
using an Entity Relationship Diagram (ERD), and an interface design in the form of wireframes.

The third stage is prototype evaluation, which involves re-examining the conformity
between the resulting design and the established functional and non-functional requirements,
including the completeness of process flows in the activity and sequence diagrams, the
suitability of the data structure in the ERD, and the ease of navigation flow in the wireframes.
The fourth stage is prototype refinement, which involves making adjustments to the design
results if discrepancies are identified during the evaluation stage. These two stages are carried
out repeatedly (iteratively) until the prototype is deemed appropriate and can be documented as
the final design result.

RESULTS

The result of the study is the design of an Android-based blood donor registration
application capable of exchanging data with the server in real time, making the registration
process faster, more accurate, and centralized, while also making it easier for PMI Bengkulu
City staff to manage donor data.

DISCUSSION

Interface design aims to illustrate the appearance of the application to be developed,
including the arrangement of elements, navigation flow, and the interactions that users will
experience. The interface design is presented in the form of wireframes, namely the initial layout
design of each application page before proceeding to the visual design stage. The following
wireframes illustrate the structure of interface elements in accordance with the functional flow of
the Android-based blood donor registration application.
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Figure 2 Splasﬁ)gcﬂl:een Wireframe

The figure shows the splash screen of the "DonorPMI Bengkulu" application, which appears first
when the application is opened. This screen displays the application title "DonorPMI Bengkulu"
and the subtitle "Online Blood Donor Registration". At the bottom of the screen, the text
"Application internet..." indicates that the application is checking the internet connection before
entering the main page.

)

PMI KOTA BENGKULU
Masuk ks AKUR PERASROE £ PE1UBaS

Figure 3 Login Page Wireframe

The figure shows the Login page of the "DonorPMI Bengkulu" application. On this page,
prospective donors are required to enter their account credentials before they can access blood
donor registration services. There are two input fields, namely "Email" and "Password", as well
as a "Login" button to continue the login process. At the bottom of the page, the text "Don't have
an account? Register" serves as a link directing users to the new account registration page if
they do not yet have an account.
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Figure 4 Registration Page Wireframe

The figure shows the Account Registration page of the "DonorPMI Bengkulu" application.
This page is used by prospective donors who do not yet have an account to register a new
account before they can access blood donor registration services. There are six input fields that
must be completed, namely Full Name, NIK, Email, Mobile Number, Blood Type, and Password.
At the bottom, there is a "REGISTER" button to complete the registration process, as well as the
link "Already have an account? Login", which directs users back to the login page if they already
have an account.

a BB R e
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Figure 5 Home Page Wireframe

The figure shows the Home page of the "DonorPMI Bengkulu" application after the user
has successfully logged in. At the top of the page, there is the greeting "Hello, Habib" along with
the user's blood type information, namely "O+". Below it, there is a notification or brief
announcement regarding blood stock, namely "O- blood stock menjen at Palt" (possibly an
abbreviation for "running low" or indicating limited stock at PMI). Next, there are four main
menus in the form of buttons or cards, namely "Register to Donate", "History", "Donation
Schedule", and "Profile". At the very bottom, there is a boffom navigation bar consisting of four
menu icons: Home, Schedule, History, and Profile, which makes it easier for users to move
between application pages.
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Figure 6 Donor Registration Form Wireframe

The figure shows the Donor Registration Form page of the "DonorPMI Bengkulu"
application. This page is used by prospective donors who have logged in to enter blood donor
registration data. Several input fields must be completed, namely Full Name (automatically
populated from the account data), Blood Type, Body Weight (kg), Date of Birth, Address,
Telephone Number, and Donation Location/Schedule. At the bottom of the form, there is a
consent statement with the text "I declare that the data are prohibited and mention a guarantee"
(possibly intended as a statement that the entered data are correct and can be accounted for).
Finally, there is a "SUBMIT REGISTRATION" button to send the registration form to the server.

Figure 7 Donation History Page Wireframe

The figure shows the Donation History page of the "DonorPMI Bengkulu" application. This
page displays a list of the user's previous blood donations. Each history entry is displayed as a
card containing information on the donation date (for example, 12 Mar 2026, 02 Dec 2025, and
15 Sep 2025) and the donation location (such as PMI Bengkulu City and the UNIB Mobile Unit).
On the right side of each card, there is a foggle button that may be used to mark or verify the
donation status. At the bottom of the page, there is a Message area that may be used to display
additional information or notifications related to the donation history.
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Figure 8 Profile Page Wireframe

The figure shows the My Profile page of the "DonorPMI Bengkulu" application. This page
displays the personal information of the currently logged-in user. At the top, the user's name,
"Habib Al Hasan", is shown along with the blood type information "O+". Below it, several user
data fields are displayed, namely Email, Mobile Number, Alternative, and Date of Birth. At the
bottom of the page, there are two action buttons, namely "EDIT PROFILE" for changing the
user's profile data and "LOG OUT" for logging out of the account.
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Figure 9 PMI Admin Dashboard Wireframe
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The figure shows the PMI Admin Dashboard page of the "DonorPMI Bengkulu"
application. This page is used by PMI staff to monitor and manage blood donor registration data
as a whole. At the top, there are three statistical cards displaying a data summary, namely
"Total Pending" with 482, "Awaiting Verification" with 17, and "Transactions" with 465. Below
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them, there is a table listing prospective donors with the columns Name, Blood Type, Date, and
Status. Examples of the displayed data include Ahmad Faasil (O+, 01/01/26, Verified), Siti
Aminah (A+, 02/01/26, Pending), and Budi Santoso (B+, 05/01/26, Verified). This table makes it
easier for staff to monitor the status of each blood donor registration.

CONCLUSIONS

The client-server architecture for the Android-based blood donor registration application at
PMI Bengkulu City has been successfully designed, including process design using use case
diagrams, activity diagrams, sequence diagrams, and class diagrams, as well as database
design using an Entity Relationship Diagram (ERD), so that the data communication flow
between the client application and the server can be described clearly and systematically.

The implementation design of the Android application as the client and the REST API as
the server has been prepared in the form of technical specifications and an API endpoint
structure, demonstrating how donor registration data exchange can be carried out in real time
and centrally when implemented at the subsequent development stage.

SUGGESTIONS

The design produced in this study can be continued to the actual implementation (coding)
stage, both on the Android application side and the REST API server side, so that the system
can be tested directly under the operational conditions of PMI Bengkulu City. This design is still
limited to a prototype system; for future research, it is recommended to build a system in
accordance with the design presented in this report.

REFERENCES

Abimanyu, A. (2025) “Development of an Information System for Blood Bag Screening As an
Important Step in Blood Transfusion Handling in Indonesia,” Eastern-European Journal of
Enterprise Technologies, 1(9(133)), pp. 90-104. Available at:
https://doi.org/10.15587/1729-4061.2025.317259.

Ariyanti, D. (2019) “Perancangan dan Implementasi Aplikasi Pendaftaran Online PORKOTA
Berbasis Client Server Menggunakan Web dan Android,” J-SAKT! (Jurnal Sains
Komputer dan Informatika), 3(1), p. 35. Available at: https://doi.org/10.30645/j-
sakti.v3i1.94.

AryaRafa, D., Dyar Wahyuni, E. and Anjani Arifiyanti, A. (2024) “Rancang Bangun Aplikasi
Donor Darah Darurat Donora Berbasis Android Dengan Konsep Gamifikasi
Menggunakan Kotlin,” Jurnal Informatika dan Teknik Elektro Terapan, 12(3), pp. 3009—
3020. Available at: https://doi.org/10.23960/jitet.v12i3.5025.

Aurellia, A., Nooriansyah, S. and Amrozi, Y. (2023) “PEMANFAATAN UML DALAM
PERANCANGAN SISTEM INFORMASI PRODUK KREATIF DAUR ULANG SAMPAH
BERBASIS WEB,” JITET (Jurnal Informatika dan Teknik Elektro Terapan), 13(3), pp.
2303-0577.

Ekarsih, D.P. et al. (2023) “Jurnal Informatika Dan Rekayasa Komputer (JAKAKOM)
PERANCANGAN SISTEM INFORMASI PENERIMAAN PESERTA DIDIK BARU DI SDN
205 KOTA JAMBI BERBASIS WEB,” Jurnal Informatika Dan Rekayasa Komputer
(JAKAKOM,), 3(2), pp. 684-694. Available at:
https://doi.org/https://doi.org/10.33998/jakakom.v3i2.

366



Habib Al Hasan, Rozali Toyib, Dandi Sunardi, Khairullah
Design And Development Of An Android-Based Blood Donation Registration Application At The Bengkulu City
Indonesian Red Cross Using Client—Server Architecture

Ermawati Nopri (2020) “Sistem Informasi Unit Transfusi Darah Berbasis Android (Studi Kasus
Rsud Kab.Kuansing),” Jurnal Perencanaan,Sains, Teknologi, dan Komputer, 3(2622—
5980), pp. 1-9.

Indriyanto, J., Huda, M. and Qirom, Q. (2022) “Sistem Informasi Berbasis Android dan SMS
Gateway untuk Meningkatkan Pendonor PMI Kota Tegal,” Syntax Literate ; Jurnal llmiah
Indonesia, 7(1), p. 300. Available at: https://doi.org/10.36418/syntax-literate.v7i1.1872.

Irawan, D. et al. (2024) “Prototype Aplikasi Registrasi Donor Darah Palang Merah
Indonesia(Pmi) Kota Bengkulu Menggunakan Metode Progressive Web App,” JATI
(Jurnal Mahasiswa Teknik Informatika), 8(5), pp. 10124-10129. Available at:
https://doi.org/10.36040/jati.v8i5.10922.

Khairunnisa, A. (2022) “Perancangan Aplikasi Informasi Donor Darah Menggunakan Metode
Waterfall,” Jurnal SANTI (Sistem Informasi dan Teknologi Informasi), 2(2), pp. 98-112.

Lassmayda, S. and Lumba, E. (2022) “Pengembangan Aplikasi Kegiatan Donor Darah Berbasis
Android,” Jurnal Mahasiswa Institut Teknologi dan Bisnis Kalbis, 8(1), pp. 415—-425.
Available at: https://jurnal.mdp.ac.id/index.php/jatisi/article/view/2082.

Putri, D.U., Fachruddin and Jasmir (2025) “Implementasi Sistem Informasi Pendaftaran Online
Berbasis Web Pada SMP S Sinar Bijaksana Guang Ming,” Jurnal Informatika Dan
Rekayasa  Komputer(JAKAKOM), 5(1), pp. 1384-1395.  Available  at:
https://doi.org/10.33998/jakakom.2025.5.1.2226.

Supono, S. and Armiati, S. (2021) “Aplikasi Web Service Aptimas Dengan Arsitektur
Representational State Transfer (REST) API,” Competitive, 16(2), pp. 87-94. Available
at: https://doi.org/10.36618/competitive.v16i2.1572.

Syahputra, R.W. and Febriani, An. (2020) “SISTEM INFORMASI DONOR DARAH BERBASIS
ANDROID PADA UNIT TRANSFUSI DARAH PALANG MERAH INDONESIA (UTD PMI)
KOTA PEKANBARU,” Jurnal Ilimu Komputer, 9(1), pp. 11-19. Available at:
http://jik.htp.ac.id.

Tukan, Y.S., Deta, B. and Weking, A.N. (2025) “Perancangan Aplikasi Pencarian Pendonor
Darah dengan Menggunakan Algoritma Dijkstra Berbasis Website,” RIGGS: Journal of
Artificial Intelligence and Digital Business, 4(2), pp. 7700-7707. Available at:
https://doi.org/10.31004/riggs.v4i2.1903.

Wicaksono, A.S.R. and Priyambadha, B. (2025) “Implementasi Sistem Manajemen Basis Data
Berbasis Web untuk Meningkatkan Efektifitas Kinerja Diskoperindag (Studi Kasus di
Diskoperindag Kota Malang),” Jurnal Pengembangan Teknologi Informasi dan limu
Komputer, 9(11), pp. 1-7. Available at: http://j-ptiik.ub.ac.id.

Wijayanti, E., Meimaharani, R. and Hidayati, H. (2023) “Desain Aplikasi Pendaftaran Donor
Darah Korp Sukarela (KSR) Universitas Muria Kudus Berbabsis Android,” Jurnal Device,
13(1), pp. 21-25. Available at: https://doi.org/10.32699/device.v13i1.4097.

367



Muiltidisciplinary Journals
Volume 3 Issue 3, 2026

Yurindra, Y. et al. (2020) “Aplikasi Client Server Berbasis Android pada Barbershop The
Barbega Menggunakan Model Multi Channel - Single Phase,” Jurnal Sisfokom (Sistem
Informasi dan Komputer), 9(1), pp. 138-143. Available at:
https://doi.org/10.32736/sisfokom.v9i1.837 .

368



