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ABSTRAK

JAUHAROTUN NAFIISAH. Pengembangan Backend API dan Sistem Kontrol
Terdistribusi untuk Optimasi Distribusi Audio Multi-Zona Masjid Berbasis Cyber-
Physical System (CPS). Dibimbing oleh Safiq Rosad, S.T., M.Kom. dan Koko Edy
Yulianto, M.Kom.

Sistem audio masjid yang masih terpusat menimbulkan keterbatasan dalam
pemantauan dan pengendalian distribusi suara pada setiap zona secara terukur dan
terintegrasi. Kondisi tersebut menyebabkan pengelolaan kualitas suara menjadi
kurang optimal, terutama pada masjid dengan cakupan area yang luas dan
pembagian zona yang beragam. Oleh karena itu, diperlukan suatu sistem backend
yang mampu mendukung mekanisme kontrol terdistribusi dan komunikasi data
secara real-time sebagai bagian dari infrastruktur cyber-physical system (CPS)
dalam pengelolaan audio multi-zona.

Penelitian ini bertujuan untuk merancang dan mengembangkan backend
Application Programming Interface (API) serta sistem kontrol terdistribusi yang
berfungsi sebagai fondasi pengelolaan audio masjid berbasis CPS. Backend
dirancang untuk mengelola data zona, node, pembacaan Sound Pressure Level
(SPL), riwayat tindakan kontrol, serta sistem peringatan (alert). Selain itu, sistem
menyediakan antarmuka komunikasi terstandar melalui protokol HTTP REST dan
MQTT guna mendukung integrasi antara dashboard pengelola dan node lapangan.

Metodologi penelitian menggunakan System Development Life Cycle (SDLC) yang
meliputi studi literatur, analisis kebutuhan, perancangan sistem, implementasi, dan
pengujian. Sistem dikembangkan dengan membangun REST API menggunakan
FastAPI, mengintegrasikan basis data PostgreSQL melalui ORM SQLAIchemy,
serta menggunakan MQTT untuk komunikasi dengan node zona. Tahap akhir
dilakukan melalui pengujian fungsional dan evaluasi kinerja sistem.

Penelitian ini menghasilkan backend API dan fondasi sistem kontrol terdistribusi
untuk pengelolaan audio multi-zona masjid berbasis CPS. Sistem yang
dikembangkan mampu mengelola data zona, node, pembacaan SPL, peringatan,
dan riwayat tindakan kontrol secara terintegrasi melalui REST API dan komunikasi
MQTT. Hasil pengujian menunjukkan bahwa seluruh fungsi utama backend
berjalan sesuai kebutuhan serta mampu mendukung pertukaran dan pengelolaan
data secara real-time.

Kata kunci : Backend AP, Cyber-Physical System, Masjid Pintar, Distribusi Audio
Multi-Zona, MQTT, REST API, Kontrol Terdistribusi
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ABSTRACT

JAUHAROTUN NAFIISAH. Development of a Backend API and Distributed
Control System for Optimizing Multi-Zone Mosque Audio Distribution Based on a
Cyber-Physical System (CPS). Supervised by Safiqg Rosad, S.T., M.Kom. and Koko
Edy Yulianto, M.Kom.

The centralized mosque audio system presents limitations in monitoring and
controlling sound distribution across each zone in a measurable and integrated
manner. This condition results in suboptimal sound quality management, especially
in mosques with large coverage areas and diverse zoning. Therefore, a backend
system capable of supporting distributed control mechanisms and real-time data
communication as part of the cyber-physical system (CPS) infrastructure for multi-
zone audio management is required.

This research aims to design and develop a backend Application Programming
Interface (API) and a distributed control system that serve as the foundation for
CPS-based mosque audio management. The backend is designed to manage zone
data, nodes, Sound Pressure Level (SPL) readings, control action history, and an
alert system. In addition, the system provides a standardized communication
interface through the HTTP REST and MQTT protocols to support integration
between the management dashboard and field nodes.

The research methodology used the System Development Life Cycle (SDLC), which
includes literature review, requirements analysis, system design, implementation,
and testing. The system was developed by building a REST API using FastAPI,
integrating a PostgreSQL database through the SQLAlchemy ORM, and using
MQTT for communication with zone nodes. The final stage was functional testing
and system performance evaluation.

This research resulted in a backend API and the foundation of a distributed control
system for multi-zone mosque audio management based on CPS. The developed
system is capable of managing zone and node data, SPL readings, alerts, and
control action history in an integrated manner through the REST API and MOQTT
communication. Test results showed that all main backend functions functioned as
required and supported real-time data exchange and management.

Keywords: Backend API, Cyber-Physical System, Smart Mosque, Multi-Zone Audio
Distribution, MOTT, REST API, Distributed Control
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