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ABSTRAK 

 

IMAM WAHYU TRI SUJIANTO. Aplikasi Mobile Android Berbasis MQTT 

untuk Monitoring dan Kontrol Sistem Audio Multi-Zona Masjid. Dibimbing oleh 

SAFIQ ROSAD, S.T.,M.Kom. dan KOKO EDY YULIANTO, M.Kom. 

Sistem distribusi audio multi-zona masjid yang dikembangkan dengan arsitektur 

Cyber-Physical System (CPS) memerlukan antarmuka pengguna yang mampu 

mendukung proses monitoring dan kontrol sistem secara real-time. Penelitian ini 

bertujuan untuk mengembangkan aplikasi mobile Android berbasis MQTT yang 

dapat digunakan untuk memantau kondisi sistem audio multi-zona serta melakukan 

kontrol volume dan mute pada setiap zona. 

Metode penelitian yang digunakan adalah Research and Development (R&D) yang 

meliputi tahapan analisis kebutuhan sistem, perancangan antarmuka pengguna 

(UI/UX), implementasi aplikasi mobile Android menggunakan framework Flutter 

dengan pola arsitektur Model-View-ViewModel (MVVM), integrasi komunikasi 

data menggunakan protokol MQTT, serta pengujian sistem melalui Black-box 

Testing dan pengukuran response time MQTT. Aplikasi dikembangkan untuk 

menampilkan data monitoring berupa status keaktifan node (online/offline) dan 

nilai Sound Pressure Level (SPL) secara real-time serta menyediakan fitur kontrol 

volume dan mute yang terintegrasi dengan backend system melalui MQTT broker. 

Hasil penelitian menunjukkan bahwa aplikasi berhasil menampilkan data 

monitoring sistem secara real-time dan mampu mengirimkan instruksi kontrol 

volume maupun mute untuk diproses oleh backend system melalui mekanisme 

publish-subscribe MQTT. Hasil pengujian Black-box Testing menunjukkan bahwa 

seluruh fitur utama aplikasi berjalan sesuai dengan kebutuhan fungsional yang telah 

ditetapkan. Selain itu, pengujian response time MQTT menunjukkan bahwa 

komunikasi data antara aplikasi Android dan backend system dapat berlangsung 

secara responsif sehingga mendukung kebutuhan monitoring dan kontrol real-time. 

Kontribusi penelitian ini meliputi pengembangan aplikasi mobile Android berbasis 

Flutter untuk mendukung monitoring dan kontrol sistem audio multi-zona masjid, 

penerapan arsitektur MVVM untuk mendukung pengelolaan komunikasi data 

berbasis MQTT pada aplikasi Android, serta evaluasi performa komunikasi 

menggunakan parameter response time MQTT pada lingkungan sistem audio 

berbasis CPS. 

Kata kunci: Android, Cyber-Physical System, Flutter, Monitoring dan Kontrol, 

MQTT, Multi-Zona Audio, Smart Mosque. 
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ABSTRACT 

 

IMAM WAHYU TRI SUJIANTO. MQTT-Based Android Mobile Application 

for Monitoring and Controlling a Mosque's Multi-Zone Audio System. 

Supervised by SAFIQ ROSAD, S.T., M.Kom. and KOKO EDY YULIANTO, 

M.Kom. 

A mosque's multi-zone audio distribution system, developed using a Cyber-

Physical System (CPS) architecture, requires a user interface capable of 

supporting real-time system monitoring and control. This research aims to 

develop an MQTT-based Android mobile application that can be used to monitor 

the condition of the multi-zone audio system and control the volume and mute in 

each zone. 

The research method used is Research and Development (R&D), which includes 

system requirements analysis, user interface (UI/UX) design, Android mobile 

application implementation using the Flutter framework with a Model-View-

ViewModel (MVVM) architectural pattern, data communication integration 

using the MQTT protocol, and system testing through Black-box Testing and 

MQTT response time measurements. The application was developed to display 

monitoring data in the form of node activity status (online/offline) and Sound 

Pressure Level (SPL) values in real-time, while also providing volume and mute 

control features integrated with the backend system via an MQTT broker. 

The results showed that the application successfully displayed real-time system 

monitoring data and was able to send volume and mute control instructions for 

processing by the backend system via the MQTT publish-subscribe mechanism. 

Black-box Testing results indicated that all key application features ran 

according to the established functional requirements. Furthermore, MQTT 

response time testing demonstrated that data communication between the 

Android application and the backend system was responsive, supporting real-

time monitoring and control needs. 

The contribution of this research includes the development of a Flutter-based 

Android mobile application to support monitoring and control of a multi-zone 

mosque audio system, the implementation of an MVVM architecture to support 

MQTT-based data communication management in Android applications, and 

evaluation of communication performance using MQTT response time 

parameters in a CPS-based audio system environment. 

Keywords: Android, Cyber-Physical System, Flutter, Monitoring and Control, 

MQTT, Multi-Zone Audio, Smart Mosque. 
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