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1. Orientasi Masalah dan Perencanaan

1.1 Deskripsi Masalah
Diperlukan sebuah aplikasi sederhana berbasis microservice yang mampu melakukan operasi CRUD (Create, Read, Update, Delete) pada data pengguna yang meliputi nama, email, dan foto profil. Data teks disimpan di PostgreSQL, sementara file gambar disimpan di MinIO (object storage). Seluruh layanan harus dijalankan dalam container Docker dan diorkestrasi dengan Docker Compose.

1.2 Arsitektur Sistem
[image: ]



Komponen:
· Frontend: Nginx + HTML/CSS/JS (port 3000) – antarmuka pengguna.
· Backend API: Node.js + Express (port 8080) – menyediakan REST API.
· PostgreSQL: Database relasional untuk menyimpan metadata pengguna (nama, email, URL foto).
· MinIO: Object storage untuk menyimpan file foto profil (bucket: user-profiles).
· Network: Semua container terhubung dalam satu jaringan bridge khusus ( project_app-network ).
· Volume: Digunakan untuk persistensi data PostgreSQL dan MinIO.

1.3Alur Data
1. Create: User mengisi form (multipart) di frontend → dikirim ke API /users (POST) → file foto diunggah ke MinIO → URL foto disimpan di PostgreSQL bersama nama dan email.
2. Read: Frontend meminta daftar user ke API /users (GET) → API mengambil data dari PostgreSQL dan mengembalikan JSON → frontend menampilkan.
3. Update: User mengedit data (dengan atau tanpa ganti foto) → API /users/:id (PUT) → jika ada foto baru, hapus foto lama di MinIO, unggah baru, perbarui URL di DB.
4. Delete: Hapus user → API /users/:id (DELETE) → hapus data dari PostgreSQL dan hapus file foto dari MinIO.


1.4 Tech Stack yang Digunakan
	Komponen
	Teknologi
	Alasan Pemilihan

	Backend
	Node.js + Express
	Ringan, cepat, mudah integrasi dengan library MinIO dan PostgreSQL.

	Frontend
	HTML, CSS, JavaScript
	Sederhana, tanpa framework berat, mudah dipahami untuk demo.

	Database
	PostgreSQL 15
	Stabil, mendukung JSON, mudah di-container.

	Object Storage
	MinIO
	S3-compatible, ringan, cocok untuk development.

	Container
	Docker
	Isolasi lingkungan, mudah deploy.

	Orkestrasi
	DockerCompose
	Mengelola multi-container dengan satu konfigurasi.



2. Perancangan dan Setup Infrastruktur Docker

2.1 Dockerfile (Backend)
[image: ]
2.2 Dockerfile (Frontend)
[image: ]

2.3 docker-compose.yml
[image: ]
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2.4 File .env (Environment Variables)
[image: ]
3. Pengembangan Pengetahuan dan Implementasi Koneksi 

3.1 Koneksi ke PostgreSQL
Pada file server.js, digunakan library pg (node-postgres) untuk membuat koneksi pool. Tabel users dibuat otomatis melalui file init.sql yang di‑mount ke container PostgreSQL.
postgres/Init.sql:
[image: ]



3.2 Koneksi ke PostgreSQL
Menggunakan library minio. Saat aplikasi backend dimulai, dilakukan pengecekan bucket dan jika belum ada, bucket akan dibuat serta policy public read disetel.
[image: ]

3.3 Error Handling Dasar
Setiap operasi database atau MinIO dibungkus dalam try-catch, dan respons JSON selalu menyertakan properti success dan error jika terjadi kegagalan.
4. Implementasi Core Fungsionalitas (CRUD)

4.1 Endpoint REST API
	Method
	Endpoint
	Deskripsi

	POST
	/users
	Menambah user baru + foto

	GET
	/users
	Mendapatkan daftar semua user

	GET
	/users/:id
	Mendapatkan detail satu user

	PUT
	/users/:id
	Mengupdate data user (bissa ganti foto)

	DELETE
	/users/:id
	Menghapus user dan foto



4.2 Validasi Input
· Email: Valid format email menggunakan express-validator.
· Nama: Wajib diisi, panjang 3-100 karakter.
· File: Hanya gambar (jpeg, jpg, png, gif) dengan maksimal 5MB.
· ID: Dipastikan numerik.

4.3 Logika Upload Foto ke MinIO
· Update: Jika ada file baru, hapus file lama dari MinIO, unggah baru, perbarui URL di DB.
· Delete: Hapus data dari DB, lalu hapus file dari MinIO.


5. Pengujian Debugging & Optimasi

5.1 Pengujian dengan Curl
Create User
[image: ]

Get All Users
[image: ]

Get User by ID
[image: ]

Update User (Ganti nama dan email)
[image: ]

Delete User
[image: ]

5.2 Error Handling
· 404: User tidak ditemukan → {"success":false,"error":"User not found"}
· 400: Validasi gagal (email tidak valid, file terlalu besar) → {"errors":[...]}
· 409: Email duplikat → {"success":false,"error":"Email already exists"}
5.3 Error Handling
· Caching sederhana untuk endpoint GET /users dan /users/:id dengan TTL 5 menit.
· Compression (middleware compression) untuk mengurangi ukuran respons.
· Healthcheck pada setiap container untuk memastikan ketersediaan.

5.4 Stabilitas Restart
Setelah menjalankan docker-compose down dan docker-compose up, semua container restart dengan data tetap utuh karena volume persistensi.
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FROM node:18-alpine

WORKDIR /app

COPY package*.json ./
RUN npm ci --only=production

COPY .
RUN mkdir -p uploads && chmod 777 uploads
EXPOSE 8080

CMD ["node", "server.js"]
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FROM nginx:alpine

COPY index.html /usr/share/nginx/html/
COPY style.css /usr/share/nginx/html/

EXPOSE 80

CMD ["nginx", "-g", "daemon off;"]
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Version: '3.8'

networks:
app—network:
driver: bridge

services:
postgres:

image: postgres:15-alpine

container_name: postgres—db

restart: unless-stopped

environment:
POSTGRES_USER: ${DB_USER:-admin}
POSTGRES_PASSWORD: ${DB_PASSWORD:-admin123}
POSTGRES_DB: ${DB_NAME:-userdb}
POSTGRES_INITDB_ARGS: "--encoding=UTF-8"

volumes:
- postgres-data:/var/lib/postgresql/data
- ./postgres/init.sql:/docker—-entrypoint-initdb.d/init.sql

networks:
— app-network

healthcheck:
test: ["CMD-SHELL", "pg_isready -U admin -d userdb"]
interval: 1@s
timeout: 5s
retries: 5

minio:
image: minio/minio:latest
container_name: minio-storage
restart: unless-stopped
environment:
MINIO_ROOT_USER: ${MINIO_ROOT_USER:-minioadmin}
MINIO_ROOT_PASSWORD: ${MINIO_ROOT_PASSWORD:-minioadmin123}
volumes:
- minio-data:/data
ports:
= "9000:9000"
= "9001:9001"
networks:
— app-network
command: server /data -—console-address ":9001"
healthcheck:
test: ["CMD", "curl",
interval: 30s
timeout: 20s
retries: 3

, "http://72.60.77.160:9000/minio/health/live"]
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backend:
build: ./backend
container_name: backend-api
restart: unless-stopped
environment:
NODE_ENV: production
DB_HOST: postgres
DB_PORT: 5432
DB_USER: ${DB_USER:-admin}
DB_PASSWORD: ${DB_PASSWORD:-admin123}
DB_NAME: ${DB_NAME:-userdb}
MINIO_ENDPOINT: minio
MINIO_PORT: 9000
MINIO_ACCESS_KEY: ${MINIO_ROOT_USER:-minioadmin}
MINIO_SECRET_KEY: ${MINIO_ROOT_PASSWORD:-minioadmin123}
MINIO_BUCKET: ${MINIO_BUCKET:-user—profiles}
PUBLIC_URL: http://72.60.77.160:8080
PORT: 8080
ports:
— "8080:8080"
depends_on:
postgre
condition: service_healthy
minio:
condition: service_healthy
networks:
— app-network
volumes:
- ./backend/uploads:/app/uploads

frontend:

build: ./frontend
container_name: frontend-web
restart: unless-stopped
environment:

API_URL: http://72.60.77.160:8080
ports:

- "3000:80"
depends_on:

- backend
networks:

— app-network

volumes:
postgres-data:
minio-data:

|
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DB_USER=admin
DB_PASSWORD=admin123
DB_NAME=userdb

# MinIO
MINIO_ROOT_USER=minioadmin
MINIO_ROOT_PASSWORD=minioadminl123
MINIO_BUCKET=user-profiles

# Server IP
SERVER_IP=72.60.77.160
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EREATE TABLE IF NOT EXISTS users (

id SERIAL PRIMARY KEY,
name VARCHAR(16©) NOT NULL,
email VARCHAR(255) UNIQUE NOT NULL,

photo_url TEXT,
created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP,
updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP

)i
CREATE INDEX idx_users_email ON users(email);
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// MinIO configuration

const minioClient = new Minio.Client({
endPoint: process.env.MINIO_ENDPOINT,
port: parseInt(process.env.MINIO_PORT),
useSSL: false,
accessKey: process.env.MINIO_ACCESS_KEY,
secretKey: process.env.MINIO_SECRET_KEY,

B;

const bucketName = process.env.MINIO_BUCKET || 'user-profiles';

// Ensure bucket exists
async function ensureBucket() {
try {
const exists = await minioClient.bucketExists(bucketName);
if (lexists) {
await minioClient.makeBucket(bucketName, ‘us-east-1');
console.log('Bucket ${bucketName} created successfully‘);
|
// Set bucket policy to public read
const policy = {
Version: '2012-10-17',
Statement: [
{
Effect: 'Allow',
Principal: { AwS: ['#'] },
Action: ['s3:GetObject'],
Resource: [‘arn:aws:s3:::${bucketName}/*‘],

i
};
|

await minioClient.setBucketPolicy(bucketName, JSON.stringify(policy));
console.log('Bucket policy set to public read');

1

} catch (error) {
console.error('Error ensuring bucket:', error);

}
}

ensureBucket();
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maulana@SERVER-MAULANA:~$ curl -X POST http://72.60.77.160:8080/users \
-F "name=John Doe" \
-F "email=john@example.com" \
-F "photo=@sharefolder/gambar. jpg"
{"id":18,"name" :"John Doe", "email":"john@example.com", "photo_url":"http://minio:9000/user-profiles/user-18.jpg"}maulana@SERVER-MAULANA:~$
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maulana@SERVER-MAULANA:~$ curl htt
[{"id":18, "name":"John Doe", "email
LANA:~$ §

/72.60.77.160:8080/users
john@example.com", "photo_url":"http://72.60.77.160:9000/user-profiles/user-18.jpg", "created_at":"2026-03-05T00:13:08.687Z"} Imaulana@SERVER-MAU
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maulana@SERVER-MAULANA:~$ curl http://72.60.77.160:8080/users/18
{"id":18, "name" : "John Doe","email":"john@example.com", "photo_url":"http://72.60.77.160:9000/user-profiles/user-18.jpg", "created_at":"2026-03-05T00:13:08.687Z"}maulana@SERVER-MAULA
NA:~$ |
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maulana@SERVER-MAULANA:~$ curl -X PUT http://72.60.77.160:8080/users/18 \
-H "Content-Type: appllcatlon/'son" \
'{"name": jane@example.com"}"'
{"id":18, "name": . jane@example.com", "photo_url":"http://72.60.77.160:9000/user-profiles/user-18.jpg"}m
aulana@SERVER-MAULANA: ~$
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maulana@SERVER-MAULANA:~$ curl -X DELETE http://72.60.77.160:8080/users/18
{"message":"User deleted successfully"}maulana@SERVER-MAULANA:~$




