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ABSTRAK

Nama Mahasiswa/ NPM : AHILLA HAFFAT KAMMALA

Judul Skripsi : RANCANG BANGUN APLIKASI ANDROID
DETEKSI SAMPAH LOGISTIK PENDAKI
GUNUNG DENGAN PENDEKATAN
OFFLINE-FIRST, CIRCUIT BREAKER, DAN
CRDTs

Dosen Pembimbing : 1. Fawwaz Ali Akbar, S.Kom., M.Kom.
2. Firza Prima Aditiawan, S.Kom., M.TI.

Pendakian gunung merupakan aktivitas yang digemari banyak orang,
namun sering kali meninggalkan permasalahan lingkungan seperti sampah
logistik yang dibuang sembarangan. Penelitian ini merancang dan membangun
sebuah aplikasi Android untuk mendeteksi sampah logistik pendaki gunung
dengan pendekatan Offline-First, Circuit Breaker, dan Conflict-free Replicated
Data Types (CRDTs). Pendekatan Offline-First memungkinkan aplikasi tetap
dapat digunakan meskipun tanpa koneksi internet, sementara Circuit Breaker
digunakan untuk menjaga kestabilan sistem saat terjadi kegagalan komunikasi,
dan CRDTs memungkinkan sinkronisasi data yang konsisten antar perangkat.
Aplikasi ini memanfaatkan model deteksi objek berbasis YOLO yang dilatih
menggunakan dataset yang diolah melalui Roboflow. Backend dikembangkan
menggunakan Go dan database PostgreSQL, sementara SQLite digunakan
sebagai penyimpanan lokal. Hasil implementasi menunjukkan bahwa sistem
berhasil mencatat sampah logistik pendaki gunung menggunakan pendekatan
Offline-First, memungkinkan aplikasi Android tetap berfungsi tanpa koneksi
internet melalui SQLite dan sinkronisasi data asinkron. Deteksi objek dilakukan
dengan model YOLO yang terintegrasi melalui Roboflow API. Aplikasi
menggunakan arsitektur BLoC untuk memisahkan UI dan logika bisnis, serta
memanfaatkan DatabaseHelper untuk operasi offline. Penerapan Circuit Breaker
Pattern meningkatkan keandalan sistem dengan menangani kegagalan jaringan
melalui tiga status koneksi utama. Selain itu, penggunaan Conflict-free
Replicated Data Types (CRDT) dengan Vector Clock memastikan konsistensi
data antar perangkat, bahkan saat terjadi pembaruan secara bersamaan dalam
kondisi jaringan tidak stabil.

Kata Kunci : Offline-First, Circuit Breaker, CRDT, Sampah Logistik, Android,
SQLite, YOLO object detection.
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ABSTRACT

Student Name / NPM AHILLA HAFFAT KAMMALA /21081010234

Thesis Title : DESIGN AND DEVELOPMENT OF AN
ANDROID APPLICATION FOR DETECTING
MOUNTAINEER LOGISTIC WASTE USING
AN OFFLINE-FIRST, CIRCUIT BREAKER,
AND CRDTS APPROACH

Advisor : 1. Fawwaz Ali Akbar, S.Kom., M.Kom.
2. Firza Prima Aditiawan, S.Kom., M.TI.

Mountain climbing is a popular activity enjoyed by many people;
however, it often leaves behind environmental issues, particularly in the form of
improperly discarded logistical waste. This research focuses on designing and
developing an Android application to detect mountaineering logistical waste
using an Offline-First approach, the Circuit Breaker pattern, and Conflict-free
Replicated Data Types (CRDTs). The Offline-First approach enables the
application to function without an internet connection, the Circuit Breaker
ensures system stability during repeated communication failures, and CRDTs
allow consistent data synchronization across devices. The application integrates
an object detection model based on YOLO, trained with datasets processed via
Roboflow. The backend is developed using Go and PostgreSQL, while SQLite is
used for local storage. The implementation results show that the system
successfully records mountaineering logistical waste using the Offline-First
design, allowing the Android application to operate optimally even without
internet access through the use of SQLite and asynchronous data synchronization.
Object detection is performed using the YOLO model integrated via the
Roboflow API. The application employs the BLoC architecture to separate the
user interface from business logic and utilizes a DatabaseHelper for offline
CRUD operations. The implementation of the Circuit Breaker pattern improves
system reliability by handling network failures through three primary connection
states. Additionally, the use of CRDTs with a vector clock mechanism ensures
data consistency across devices, even during concurrent updates in unstable
network conditions.

Keywords : Offline-First, Circuit Breaker, CRDT, Logistical Waste, Android,
SQLite, YOLO Object Detection.
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