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ABSTRAK 

 
RANCANG BANGUN SISTEM PEMANTAUAN SIMULASI 

KEBISINGAN PESAWAT UDARA BERBASIS IOT DENGAN 
VISUALISASI REAL-TIME 

Oleh: 
Andi Theda Mufarrihah 

NIT : 30423002 

 
Kebisingan pesawat udara merupakan salah satu isu lingkungan yang 

berdampak terhadap kenyamanan masyarakat, kesehatan, serta keselamatan kerja di 
sekitar bandar udara. Sistem pemantauan kebisingan yang digunakan saat ini umumnya 
masih bersifat konvensional, tidak terintegrasi dengan jaringan, serta memerlukan 
proses pengambilan dan pengolahan data secara manual. Penelitian ini bertujuan untuk 
merancang dan membangun prototipe sistem pemantauan simulasi kebisingan pesawat 
udara berbasis Internet of Things (IoT) dengan kemampuan visualisasi data secara real-
time. Sistem dikembangkan menggunakan sensor kebisingan HH_06.03 (FaTHOR) 
yang berkomunikasi melalui antarmuka Serial TTL (UART), mikrokontroler ESP32, 
komunikasi Wi-Fi, database MySQL, dan dashboard web sebagai media monitoring. 
Data kebisingan dalam satuan dB(A) diperoleh dari sensor, kemudian dikirim secara 
otomatis ke server dan ditampilkan dalam bentuk grafik serta informasi numerik secara 
real-time. Pengujian sistem dilakukan pada lingkungan laboratorium menggunakan 
speaker sebagai sumber simulasi kebisingan pesawat udara. Evaluasi sistem meliputi 
pengujian akurasi sensor terhadap Sound Level Meter (SLM) sebagai alat referensi, 
pengujian stabilitas koneksi data, serta pengujian latency pengiriman data menuju 
dashboard. Hasil pengujian menunjukkan bahwa sistem mampu menampilkan data 
kebisingan secara real-time melalui dashboard web dengan keberhasilan pengiriman 
data yang baik. Pengujian akurasi menggunakan Sound Level Meter (SLM) sebagai alat 
referensi menunjukkan bahwa sensor HH_06.03 memiliki nilai error rata-rata yang 
rendah sehingga layak digunakan untuk pemantauan kebisingan. Dengan demikian, 
sistem yang dirancang mampu melakukan pemantauan simulasi kebisingan pesawat 
udara secara berkelanjutan dan terintegrasi melalui teknologi Internet of Things (IoT). 

 
Kata Kunci: Kebisingan pesawat, IoT, ESP32, sensor mikrofon, monitoring real-time, 
visualisasi data. 
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ABSTRACT 

 
DESIGN AND DEVELOPMENT OF AN IOT-BASED AIRCRAFT NOISE 

MONITORING SYSTEM WITH REAL-TIME VISUALIZATION 

 
By: 

Andi Theda Mufarrihah 
NIT : 30423002 

 
Aircraft noise is one of the environmental issues that affects public comfort, health, and 
occupational safety in areas surrounding airports. Existing noise monitoring systems 
are generally conventional, not integrated with network-based platforms, and require 
manual data collection and processing. This study aims to design and develop a 
prototype of an Internet of Things (IoT)-based aircraft noise simulation monitoring 
system with real-time data visualization capabilities. The system was developed using 
an HH_06.03 (FaTHOR) noise sensor communicating through a Serial TTL (UART) 
interface, an ESP32 microcontroller, Wi-Fi communication, a MySQL database, and a 
web-based dashboard for monitoring purposes. Noise level data in dB(A) are acquired 
by the sensor, automatically transmitted to the server, and displayed in real-time 
through graphical and numerical visualizations. System testing was conducted in a 
laboratory environment using a speaker as a simulated aircraft noise source. The 
evaluation focused on sensor accuracy compared to a Sound Level Meter (SLM) as the 
reference instrument, data transmission stability, and latency in delivering data to the 
monitoring dashboard. Test results show that the system is capable of displaying noise 
data in real time via a web dashboard with a high data transmission success rate. 
Accuracy testing using a Sound Level Meter (SLM) as a reference tool showed that the 
HH_06.03 sensor has a low average error value, making it suitable for noise 
monitoring. Thus, the designed system is capable of continuously and integrally 
monitoring simulated aircraft noise through Internet of Things (IoT) technology. 

 
 

Keywords: Aircraft noise, IoT, ESP32, microphone sensor, real-time monitoring, data 
visualization. 
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LAMPIRAN 

Lampiran 1 Program (Source kode) ESP32 
// 
============================================================ 
// ANMS – Aircraft Noise Monitoring System 
// ALAT 1 – Sensor 1 
// ESP32 → HTTP POST → Node.js API → MySQL XAMPP 
// 
// Library yang dibutuhkan (install via Library Manager): 
// • Arduino ESP32 core (by Espressif Systems) 
// • ArduinoJson (by Benoit Blanchon, versi 6.x) 
// 
// TIDAK membutuhkan Blynk library lagi. 
// 
============================================================ 

#include <WiFi.h> 
#include <HTTPClient.h> 
#include <ArduinoJson.h> 
#include <time.h> 
#include <math.h> 

 
// 
============================================================ 
// KONFIGURASI – SESUAIKAN BAGIAN INI 
// 
============================================================ 

// ── WiFi 
──────────────────────────────────────────────── 
──── 
const char* WIFI_SSID = "ThedaTA"; 
const char* WIFI_PASSWORD = "nutellaaa"; 

 
// ── Server API 
─────────────────────────────────────────────── 
// Ganti dengan IP komputer yang menjalankan XAMPP + Node.js 
// Cara cek IP: ketik "ipconfig" di CMD Windows → IPv4 Address 
const char* SERVER_IP = "192.168.100.124"; // ← GANTI INI 
const int SERVER_PORT = 3000; 
const char* API_ENDPOINT = "/api/data"; 
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// ── Keamanan 
──────────────────────────────────────────────── 
— 
// Harus sama persis dengan DEVICE_API_KEY di file backend/.env 
const char* API_KEY = "MASUKKAN_SESUAI_TULISAN_INI"; // ← 
GANTI INI 

 
// ── Identitas alat ini 
─────────────────────────────────────── 
const char* DEVICE_ID = "NodeMCU-01"; // Sensor 1 
const char* SENSOR_LABEL = "Sensor 1"; 

// ── Pin & ADC 
──────────────────────────────────────────────── 
#define MIC_PIN 34 
const int  NUM_SAMPLES  = 1000; 

// ── Interval kirim data (milidetik) ───────────────────────── 
// Default: 60000 = 1 menit (sesuai kebutuhan pencatatan) 
// Ubah ke 5000 untuk testing (5 detik) 
const unsigned long INTERVAL_MS = 60000UL; 

// ── NTP / Waktu 
────────────────────────────────────────────── 
const char* NTP_SERVER = "pool.ntp.org"; 
const long GMT_OFFSET_SEC = 7 * 3600; // WIB (UTC+7) 
const int DAYLIGHT_OFFSET = 0; 

 
// 
============================================================ 
// VARIABEL GLOBAL 
// 
============================================================ 

 
float offsetADC = 0; 
float rms = 0; 
float vrms = 0; 
float dB = 0; 
String jamSekarang = " ------- "; 
String tanggalSekarang = "--/--/ --- "; 
String jenisPesawat = "-"; 
String statusPesawat = "Idle"; 



70 
 

 

 
 
 
 

 
unsigned long lastSent = 0; 
bool wifiOK = false; 

// 
============================================================ 
// UPDATE TANGGAL & JAM DARI NTP 
// 
============================================================ 

 
void updateDateTime() 
{ 
struct tm timeinfo; 
if (!getLocalTime(&timeinfo)) { 

jamSekarang = " ------- "; 
tanggalSekarang = "--/--/ --- "; 
return; 

} 
 

char jamBuf[10]; 
strftime(jamBuf, sizeof(jamBuf), "%H:%M:%S", &timeinfo); 
jamSekarang = String(jamBuf); 

 
char tglBuf[20]; 
strftime(tglBuf, sizeof(tglBuf), "%d/%m/%Y", &timeinfo); 
tanggalSekarang = String(tglBuf); 

} 
 

// 
============================================================ 
// HITUNG NOISE (RMS → VRMS → dB) 
// Logika identik dengan program asli 
// 
============================================================ 

 
void hitungNoise() 
{ 
// Langkah 1: hitung offset DC ADC 
long total = 0; 
for (int i = 0; i < NUM_SAMPLES; i++) { 

total += analogRead(MIC_PIN); 
delayMicroseconds(100); 
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} 
offsetADC = (float)total / NUM_SAMPLES; 

 
// Langkah 2: hitung RMS sinyal AC 
double sumSquare = 0; 
for (int i = 0; i < NUM_SAMPLES; i++) { 

float sample = analogRead(MIC_PIN); 
float centered = sample - offsetADC; 
sumSquare += centered * centered; 
delayMicroseconds(100); 

} 
rms = sqrt(sumSquare / NUM_SAMPLES); 

 
// Langkah 3: konversi ke tegangan RMS (VRMS) 
vrms = rms * 3.3 / 4095.0; 
if (vrms < 0.000001) vrms = 0.000001; 

 
// Langkah 4: konversi ke dB dengan rumus kalibrasi 
dB = 27.55 * log10(vrms) + 96.90; 
if (dB < 0) dB = 0; 
dB = round(dB * 10.0) / 10.0; 

} 

// 
============================================================ 
// PERKIRAAN JENIS PESAWAT BERDASARKAN RENTANG dB 
// Logika identik dengan program asli 
// 
============================================================ 

 
String getPesawat(float db) 
{ 
if (db < 55) return "Normal"; 
else if (db < 75) return "Wings Air"; 
else if (db < 85) return "Batik Air"; 
else if (db < 87) return "Citilink"; 
else if (db < 95) return "Lion Air"; 
else return "Garuda Indonesia"; 

} 
 

// 
============================================================ 
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// STATUS TAKEOFF / LANDING / IDLE 
// Disesuaikan dengan kolom ENUM MySQL: Takeoff, Landing, Idle 
// - dB >= 70 dan naik → Takeoff 
// - dB >= 70 dan turun → Landing 
// - dB < 70 → Idle 
// 
============================================================ 

float dB_sebelumnya = 0; 

String getStatus(float db) 
{ 
String st; 
if (db < 70) { 

st = "Idle"; 
} else if (db >= dB_sebelumnya) { 

st = "Takeoff"; 
} else { 

st = "Landing"; 
} 
dB_sebelumnya = db; 
return st; 

} 
 

// 
============================================================ 
// KONEKSI WIFI 
// 
============================================================ 

void koneksiWiFi() 
{ 
Serial.print("[WiFi] Menghubungkan ke "); 
Serial.println(WIFI_SSID); 
WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

 
int coba = 0; 
while (WiFi.status() != WL_CONNECTED && coba < 20) { 

delay(500); 
Serial.print("."); 
coba++; 

} 
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if (WiFi.status() == WL_CONNECTED) { 

wifiOK = true; 
Serial.println(); 
Serial.print("[WiFi] Terhubung! IP ESP32: "); 
Serial.println(WiFi.localIP()); 

} else { 
wifiOK = false; 
Serial.println(); 
Serial.println("[WiFi] GAGAL terhubung. Coba lagi nanti..."); 

} 
} 

 
// 
============================================================ 
// KIRIM DATA KE SERVER VIA HTTP POST 
// 
============================================================ 

 
void kirimKeServer() 
{ 
// Pastikan WiFi masih terhubung 
if (WiFi.status() != WL_CONNECTED) { 

Serial.println("[HTTP] WiFi terputus, reconnect..."); 
koneksiWiFi(); 
return; 

} 
 

// Bangun URL 
String url = "http://"; 
url += SERVER_IP; 
url += ":"; 
url += SERVER_PORT; 
url += API_ENDPOINT; 

 
// Bangun JSON payload 
// Field harus cocok dengan tabel sensor_data MySQL: 
// sensor1_db, jenis_pesawat, status, device_id 
StaticJsonDocument<256> doc; 
doc["sensor1_db"] = dB;  // ← field MySQL sensor1_db 
doc["sensor2_db"] = 0; // Alat 1 hanya punya 1 sensor, 
doc["sensor3_db"] = 0; // isi semua dengan nilai yang sama 
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// atau 0 jika ingin dibedakan 

doc["jenis_pesawat"] = jenisPesawat; // ← field MySQL jenis_pesawat 
doc["status"] = statusPesawat;// ← field MySQL status (Takeoff/Landing/Idle) 
doc["device_id"]  = DEVICE_ID; // ← field MySQL device_id 

 
String payload; 

serializeJson(doc, payload); 
WiFiClient test; 

 
Serial.print("Tes koneksi ke server... "); 

if (test.connect(SERVER_IP, SERVER_PORT)) { 
Serial.println("BERHASIL"); 
test.stop(); 

} else { 
Serial.println("GAGAL"); 

} 
// Kirim HTTP POST 
WiFiClient client; 

HTTPClient http; 

http.begin(client, url); 
 

Serial.print("Tes koneksi ke server... "); 
if (client.connect(IPAddress(10,164,228,13), 3000)) { 
Serial.println("BERHASIL"); 
client.stop(); 

} else { 
Serial.println("GAGAL"); 

} 
 

http.begin(client, url); 
http.addHeader("Content-Type", "application/json"); 
http.addHeader("x-api-key", API_KEY); 
http.setTimeout(8000); // timeout 8 detik 

 
int httpCode = http.POST(payload); 

 
if (httpCode > 0) { 

Serial.print("[HTTP] Response: "); 
Serial.print(httpCode); 
if (httpCode == 201) { 
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Serial.println("  Data tersimpan ke MySQL"); 

} else { 
Serial.print(" | Body: "); 
Serial.println(http.getString()); 

} 
} else { 

Serial.print("[HTTP] ERROR: "); 
Serial.println(http.errorToString(httpCode)); 
Serial.println(" Pastikan server Node.js (START_SERVER.bat) sedang 

berjalan"); 
} 

 
http.end(); 

} 
 

// 
============================================================ 
// SERIAL MONITOR – TAMPILKAN DATA 
// 
============================================================ 

void tampilkanSerial() 
{ 
Serial.println("========================================"); 
Serial.print("Jam : "); Serial.println(jamSekarang); 
Serial.print("Tanggal : "); Serial.println(tanggalSekarang); 
Serial.print("Sensor   : "); Serial.println(SENSOR_LABEL); 
Serial.print("Offset ADC: "); Serial.println(offsetADC, 2); 
Serial.print("RMS ADC : "); Serial.println(rms, 2); 
Serial.print("VRMS    : "); Serial.println(vrms, 6); 
Serial.print("Noise   : "); Serial.print(dB, 1); Serial.println(" dBA"); 
Serial.print("Pesawat : "); Serial.println(jenisPesawat); 
Serial.print("Status  : "); Serial.println(statusPesawat); 
Serial.print("Kirim ke : "); Serial.print("http://"); Serial.print(SERVER_IP); 
Serial.print(":"); Serial.print(SERVER_PORT); Serial.println(API_ENDPOINT); 
Serial.println("========================================"); 
Serial.println(); 

} 
 

// 
============================================================ 
// SETUP 
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// 
============================================================ 

 
void setup() 
{ 
Serial.begin(115200); 
delay(500); 

analogReadResolution(12); 
analogSetAttenuation(ADC_11db); 

 
Serial.println(); 

 
Serial.println("╔══════════════════════════════════════╗ 
"); 
Serial.println("║ ANMS – Aircraft Noise Monitoring ║"); 
Serial.println("║ ALAT 1 – Sensor 1 ║"); 
Serial.println("║ Target: MySQL via Node.js API ║"); 

Serial.println("╚══════════════════════════════════════╝ 
"); 
Serial.println(); 

 
// Koneksi WiFi 
koneksiWiFi(); 

// Sinkronisasi waktu NTP 
configTime(GMT_OFFSET_SEC, DAYLIGHT_OFFSET, NTP_SERVER); 
Serial.println("[NTP] Sinkronisasi waktu..."); 
delay(2000); 
updateDateTime(); 
Serial.print("[NTP] Waktu saat ini: "); 
Serial.print(tanggalSekarang); 
Serial.print(" "); 
Serial.println(jamSekarang); 
Serial.println(); 

} 

// 
============================================================ 
// LOOP UTAMA 
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// 
============================================================ 

 
void loop() 
{ 
unsigned long now = millis(); 

 
// Kirim data setiap INTERVAL_MS 
if (now - lastSent >= INTERVAL_MS) { 

lastSent = now; 
 

// Update waktu 
updateDateTime(); 

// Hitung noise dari mikrofon 
hitungNoise(); 

 
// Tentukan jenis pesawat dan status 
jenisPesawat = getPesawat(dB); 
statusPesawat = getStatus(dB); 

 
// Tampilkan di Serial Monitor 
tampilkanSerial(); 

// Kirim ke server MySQL 
kirimKeServer(); 

} 
 

// Reconnect WiFi jika putus 
if (WiFi.status() != WL_CONNECTED) { 

static unsigned long lastReconnect = 0; 
if (now - lastReconnect > 30000) { // coba reconnect tiap 30 detik 
lastReconnect = now; 
koneksiWiFi(); 

} 
} 

} 
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Lampiran 3 Program (Source kode) Server 

 
/** 
* ANMS – Aircraft Noise Monitoring System 
* Express REST API | Node.js + MySQL 
* 
* Endpoints 
* 

──────────────────────────────────────────────── 
───────────── 
* POST /api/data – NodeMCU sends sensor readings 
* GET /api/data – Dashboard fetches paginated history 
* GET /api/data/latest  – Live sensor cards (latest row) 
* GET /api/data/chart – Time-series data for graphs 
* GET /api/stats – Summary statistics 
* GET /api/devices – Registered device list 
* GET /health – Health-check / uptime 
*/ 

 
require('dotenv').config(); 
const express  = require('express'); 
const cors = require('cors'); 
const rateLimit = require('express-rate-limit'); 
const db = require('./db'); 

 
const app = express(); 
const PORT = process.env.PORT || 3000; 

 
// ── Middleware 
──────────────────────────────────────────────── 
app.use(express.json()); 
app.use(express.urlencoded({ extended: true })); 

 
// CORS 
const allowedOrigins = process.env.CORS_ORIGINS 
? process.env.CORS_ORIGINS.split(',').map(o => o.trim()) 
: '*'; 

 
app.use(cors({ 
origin: allowedOrigins === '*' ? '*' : (origin, cb) => { 

if (!origin || allowedOrigins.includes(origin)) return cb(null, true); 
cb(new Error('Not allowed by CORS')); 
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}, 
methods: ['GET', 'POST', 'OPTIONS'], 

})); 
 

// Rate limiter for NodeMCU endpoint (generous – 1 req/s per IP) 
const deviceLimiter = rateLimit({ 
windowMs: 60_000, 
max: 120, 
standardHeaders: true, 
legacyHeaders: false, 
message: { success: false, message: 'Too many requests, slow down.' }, 

}); 
 

// ── Auth middleware for NodeMCU 
─────────────────────────────── 
function requireApiKey(req, res, next) { 
const key = req.headers['x-api-key'] || req.query.api_key; 
if (!key || key !== process.env.DEVICE_API_KEY) { 

return res.status(401).json({ success: false, message: 'Invalid API key' }); 
} 
next(); 

} 

// ── Helper 
──────────────────────────────────────────────── 
──── 
function paginate(req) { 
const page = Math.max(1, parseInt(req.query.page) || 1); 
const limit = Math.min(100, parseInt(req.query.limit) || 20); 
return { page, limit, offset: (page - 1) * limit }; 

} 

// 
════════════════════════════════════════════════ 
═════════════ 
// POST /api/data – NodeMCU sends a reading 
// 
════════════════════════════════════════════════ 
═════════════ 
app.post('/api/data', deviceLimiter, requireApiKey, async (req, res) => { 
try { 

const { 
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sensor1_db, 
sensor2_db, 
sensor3_db, 
jenis_pesawat = '', 
status = 'Idle', 
device_id = 'NodeMCU-01', 

} = req.body; 
 

// Basic validation 
if ([sensor1_db, sensor2_db, sensor3_db].some(v => v === undefined || isNaN(v))) 

{ 
return res.status(400).json({ success: false, message: 'sensor1_db, sensor2_db, 

sensor3_db are required numbers' }); 
} 

 
const validStatuses = ['Takeoff', 'Landing', 'Idle']; 
if (!validStatuses.includes(status)) { 
return res.status(400).json({ success: false, message: `status must be one of: 

${validStatuses.join(', ')}` }); 
} 

 
const [result] = await db.execute( 
`INSERT INTO sensor_data 

(sensor1_db, sensor2_db, sensor3_db, jenis_pesawat, status, device_id) 
VALUES (?, ?, ?, ?, ?, ?)`, 
[sensor1_db, sensor2_db, sensor3_db, jenis_pesawat, status, device_id] 

); 
 

// Update last_seen for the device 
await db.execute( 
`UPDATE devices SET last_seen = NOW() WHERE device_id = ?`, 
[device_id] 

); 

res.status(201).json({ 
success: true, 
message: 'Data saved', 
id: result.insertId, 

}); 
} catch (err) { 

console.error('[POST /api/data]', err.message); 
res.status(500).json({ success: false, message: 'Server error' }); 
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} 

}); 
 

// 
════════════════════════════════════════════════ 
═════════════ 
// GET /api/data – Paginated history (dashboard table) 
// 
════════════════════════════════════════════════ 
═════════════ 
app.get('/api/data', async (req, res) => { 
try { 

const { page, limit, offset } = paginate(req); 
const { date, device_id, status } = req.query; 

 
let where = 'WHERE 1=1'; 
const params = []; 

if (date) { 
where += ' AND DATE(tanggal_jam) = ?'; 
params.push(date); 

} 
if (device_id) { 
where += ' AND device_id = ?'; 
params.push(device_id); 

} 
if (status) { 
where += ' AND status = ?'; 
params.push(status); 

} 
 

const [[{ total }]] = await db.execute( 
`SELECT COUNT(*) AS total FROM sensor_data ${where}`, params 

); 
 

const [rows] = await db.execute( 
`SELECT id, tanggal_jam, sensor1_db, sensor2_db, sensor3_db, 

jenis_pesawat, status, device_id 
FROM sensor_data ${where} 
ORDER BY tanggal_jam DESC 
LIMIT ? OFFSET ?`, 
[...params, limit, offset] 
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); 

 
res.json({ 
success: true, 
data: rows, 
pagination: { 
page, 
limit, 
total, 
totalPages: Math.ceil(total / limit), 

}, 
}); 

} catch (err) { 
console.error('[GET /api/data]', err.message); 
res.status(500).json({ success: false, message: 'Server error' }); 

} 
}); 

 
// 
════════════════════════════════════════════════ 
═════════════ 
// GET /api/data/latest – Most-recent row (live cards) 
// 
════════════════════════════════════════════════ 
═════════════ 
app.get('/api/data/latest', async (req, res) => { 
try { 

const [rows] = await db.execute( 
`SELECT id, tanggal_jam, sensor1_db, sensor2_db, sensor3_db, 

jenis_pesawat, status, device_id 
FROM sensor_data 
ORDER BY tanggal_jam DESC 
LIMIT 1` 

); 
res.json({ success: true, data: rows[0] || null }); 

} catch (err) { 
console.error('[GET /api/data/latest]', err.message); 
res.status(500).json({ success: false, message: 'Server error' }); 

} 
}); 

 
// 
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════════════════════════════════════════════════ 
═════════════ 
// GET /api/data/chart – Time-series for graphs 
// Query params: hours (default 1), date, hour, minute 
// 
════════════════════════════════════════════════ 
═════════════ 
app.get('/api/data/chart', async (req, res) => { 
try { 

const hours = Math.min(720, parseInt(req.query.hours) || 1); 
const { date, hour, minute } = req.query; 

let baseTime; 
if (date && hour && minute) { 
baseTime = `${date} 

${String(hour).padStart(2,'0')}:${String(minute).padStart(2,'0')}:00`; 
} else if (date) { 
baseTime = `${date} 23:59:59`; 

} else { 
baseTime = null; // use NOW() 

} 

const timeExpr = baseTime ? ̀ '${baseTime}'` : 'NOW()'; 

const [rows] = await db.execute( 
`SELECT tanggal_jam, sensor1_db, sensor2_db, sensor3_db 
FROM sensor_data 
WHERE tanggal_jam >= DATE_SUB(${timeExpr}, INTERVAL ? HOUR) 
${baseTime ? ̀ AND tanggal_jam <= '${baseTime}'` : ''} 

ORDER BY tanggal_jam ASC 
LIMIT 1000`, 
[hours] 

); 
 

res.json({ success: true, data: rows }); 
} catch (err) { 

console.error('[GET /api/data/chart]', err.message); 
res.status(500).json({ success: false, message: 'Server error' }); 

} 
}); 

 
// 
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════════════════════════════════════════════════ 
═════════════ 
// GET /api/stats – Summary statistics 
// 
════════════════════════════════════════════════ 
═════════════ 
app.get('/api/stats', async (req, res) => { 
try { 

const [[stats]] = await db.execute(` 
SELECT 
COUNT(*) AS total_readings, 

ROUND(AVG(sensor1_db), 2)  AS avg_s1, 
ROUND(AVG(sensor2_db), 2)  AS avg_s2, 
ROUND(AVG(sensor3_db), 2)  AS avg_s3, 
ROUND(MAX(sensor1_db), 2)   AS max_s1, 
ROUND(MAX(sensor2_db), 2)   AS max_s2, 
ROUND(MAX(sensor3_db), 2)   AS max_s3, 
ROUND(MIN(sensor1_db), 2) AS min_s1, 
ROUND(MIN(sensor2_db), 2) AS min_s2, 
ROUND(MIN(sensor3_db), 2) AS min_s3, 
SUM(status = 'Takeoff')  AS total_takeoff, 
SUM(status = 'Landing')   AS total_landing 
FROM sensor_data 
WHERE tanggal_jam >= DATE_SUB(NOW(), INTERVAL 24 HOUR) 

`); 
 

const [byAircraft] = await db.execute(` 
SELECT jenis_pesawat, COUNT(*) AS count 
FROM sensor_data 
WHERE tanggal_jam >= DATE_SUB(NOW(), INTERVAL 24 HOUR) 
AND jenis_pesawat != '' 

GROUP BY jenis_pesawat 
ORDER BY count DESC 

`); 
 

res.json({ success: true, stats, byAircraft }); 
} catch (err) { 

console.error('[GET /api/stats]', err.message); 
res.status(500).json({ success: false, message: 'Server error' }); 

} 
}); 
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// 
════════════════════════════════════════════════ 
═════════════ 
// GET /api/devices 
// 
════════════════════════════════════════════════ 
═════════════ 
app.get('/api/devices', async (req, res) => { 
try { 

const [rows] = await db.execute( 
`SELECT device_id, device_name, location, is_active, last_seen, created_at 
FROM devices ORDER BY created_at` 

); 
res.json({ success: true, data: rows }); 

} catch (err) { 
console.error('[GET /api/devices]', err.message); 
res.status(500).json({ success: false, message: 'Server error' }); 

} 
}); 

 
// ── Health check 
────────────────────────────────────────────── 
app.get('/health', (_, res) => { 
res.json({ status: 'ok', uptime: process.uptime(), ts: new Date() }); 

}); 
 

// ── 404 catch-all 
───────────────────────────────────────────── 
app.use((_, res) => res.status(404).json({ success: false, message: 'Route not found' })); 

 
// ── Start 
──────────────────────────────────────────────── 
───── 
app.listen(PORT, () => { 

console.log(`\n<́2_:  ANMS Backend running on http://localhost:${PORT}\n`); 
}); 

http://localhost/
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Lampiran 2 Program (Source kode) XAMPP 

 
/** 
* MySQL connection pool using mysql2/promise 
*/ 
require('dotenv').config(); 
const mysql = require('mysql2/promise'); 

 
const pool = mysql.createPool({ 
host  : process.env.DB_HOST  || 'localhost', 
port : parseInt(process.env.DB_PORT) || 3306, 
user  : process.env.DB_USER || 'root', 
password   : process.env.DB_PASSWORD || '', 
database  : process.env.DB_NAME  || 'anms_db', 
waitForConnections: true, 
connectionLimit  : 10, 
queueLimit : 0, 
timezone : '+00:00', 

}); 
 

// Test connection on startup 
pool.getConnection() 
.then(conn => { 

console.log('   MySQL connected:', process.env.DB_NAME); 
conn.release(); 

}) 
.catch(err => { 

console.error('+ MySQL connection failed:', err.message); 
process.exit(1); 

}); 

module.exports = pool; 
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Lampiran 3 Dashboard Monitoring 
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Lampiran 4 Database MySQL XAMPP 
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