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ABSTRAK 

 

RANCANGAN NTP SERVER SEBAGAI MITIGASI PERBEDAAN WAKTU 

DI PERUM LPPNPI CABANG KENDARI 

 

Oleh: 

 

MUH. RAYHAN KURNIAWAN PUTRA 

NIT. 30221012 

 

Sinkronisasi waktu merupakan hal yang sangat penting dalam system 

penerbangan, karena dunia penerbangan membutuhkan waktu yang akurat. Apabila 

fasilitas telekomunikasi penerbangan memiliki waktu yang tidak selaras atau tidak 

sinkron, maka data penerbangan akan mengalami kekacauan seperti tidak 

diketahuinya pesawat akan melakukan pendaratan, jika sebuah insiden kecelakaan 

terjadi maka sulit untuk mencari data tentang insiden tersebut jika waktu tidak 

sinkron. 

Metode penelitian ini menggunakan Microcontroller ESP32 yang terhubung 

ke NTP Server dengan media internet kemudian data waktu NTP Server tersebut 

menghasilkan output berupa jam UTC (Coordinate Universal Time). 

Microcontroller ESP32 berperan sebagai server pada perangkat yang akan 

dilakukan sinkronisasi waktu. 

Data Network Time Protocol (NTP Server) yang ada di Microcotroller 

ESP32 sebagai server memiliki akurasi waktu yang akurat dan jika terjadi 

pergeseran waktu, pergeseran tersebut masuh dibawah nilai toleransi. 

 

Kata kunci : Network Time Protocol (NTP), UTC, ESP32, Internet 
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ABSTRACT 

 

NTP SERVER DESIGN AS A MITIGATION OF TIME DIFFERENCES IN 

PERUM LPPNPI KENDARI BRANCH 

 

By: 

 

MUH. RAYHAN KURNIAWAN PUTRA 

NIT. 30221012 

 

Time synchronization is very important in the aviation system, because the 

aviation world requires accurate time. If aviation telecommunication facilities have 

misaligned or asynchronous times, then flight data will experience chaos such as 

unknown aircraft will land, if an accident incident occurs it is difficult to find data 

about the incident if the time is not synchronized. 

This research method uses an ESP32 Microcontroller connected to an NTP 

Server with internet media then the NTP Server time data produces output in the 

form of UTC hours (Universal Time Coordinates). The ESP32 microcontroller acts 

as a server on the device that will be synchronized time. 

The Network Time Protocol (NTP Server) data in Microcotroller ESP32 as 

a server has accurate time accuracy and if there is a time shift, the shift is still 

below the tolerance value. 

 

Keywords: Network Time Protocol (NTP), UTC, ESP32, Internet 
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LAMPIRAN  B  

Coodingan Arduino IDE 

//---------------------------------------------------------------------------------- 

// Library File 

#include "WiFi.h" 

#include "TimeLib.h" 

#include "time.h" 

#include "DMD32.h" 

#include "TinyGPS++.h" 

#include "fonts/BigNumberFull.h" 

#include "fonts/System6x7.h" 

 

// Pin 

#define BGPS 32 

#define BAUTO 33 

#define BNTP 25 

#define GPS Serial2  // 

 

// Setting DMD 

#define DISPLAYS_ACROSS 2  // 2 panel panjang 

#define DISPLAYS_DOWN 1    // 1 panel lebar 

#define TIMEZONE 0         // UTC 

 

// Mode 

#define MODE_AUTO 0 

#define MODE_GPS 1 

#define MODE_NTP 2 

 

// NTP 

#define NTP_POOLING 10  // detik 

#define NTP_TIMEOUT 20  // detik 

 

// Setting wifi 

const char* ssid = "Reyhan"; 

const char* password = "00000000"; 

const char* ntpServer = "pool.ntp.org"; 

 

// Global Variable 

int mode; 

int jam_gps, mnt_gps, dtk_gps; 

int jam_ntp, mnt_ntp, dtk_ntp; 

int jam, mnt, dtk; 

hw_timer_t* timer = NULL; 

bool wifi_connected = false; 
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time_t prevDisplay = 0; 

double interval_time, interval_gps; 

double interval_wifi, interval_ntp, ntp_timeout; 

char* status_mode = "   "; 

 

// Deklarasi Library 

DMD dmd(DISPLAYS_ACROSS, DISPLAYS_DOWN); 

TinyGPSPlus gps; 

 

//---------------------------------------------------------------------------------- 

void IRAM_ATTR triggerScan() { 

  dmd.scanDisplayBySPI(); 

} 

//---------------------------------------------------------------------------------- 

// Setup dijalankan 1 kali 

void setup(void) { 

  // Serial GPS dan PC 

  GPS.begin(9600); 

  Serial.begin(9600); 

  Serial.println(); 

  Serial.println("Konek ke WiFi"); 

 

  // Wifi Konek 

  WiFi.mode(WIFI_STA); 

  WiFi.begin(ssid, password); 

  while (WiFi.status() != WL_CONNECTED) { 

    delay(500); 

    Serial.print("."); 

  } 

  WiFi.setAutoReconnect(true); 

  WiFi.persistent(true); 

  wifi_connected = true; 

 

  Serial.println(); 

  Serial.println("Berhasil Terhubung ke WiFi"); 

 

  // Timezone NTP 

  configTime(3600 * TIMEZONE, 0, ntpServer); 

 

  // Interupt Dot Matrik 

  uint8_t cpuClock = ESP.getCpuFreqMHz(); 

  timer = timerBegin(0, cpuClock, true); 

  timerAttachInterrupt(timer, &triggerScan, true); 

  timerAlarmWrite(timer, 2000, true); 

  timerAlarmEnable(timer); 
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  dmd.clearScreen(true); 

 

  // Pin Mode Tombol 

  pinMode(BAUTO, INPUT_PULLUP); 

  pinMode(BNTP, INPUT_PULLUP); 

  pinMode(BGPS, INPUT_PULLUP); 

} 

//---------------------------------------------------------------------------------- 

void loop(void) { 

  // Cek Koneksi 

  if (millis() - interval_wifi > 2000) { 

    if (!WiFi.isConnected()) { 

      wifi_connected = false; 

      interval_ntp = millis(); 

      Serial.println("WIFI DISCONNECT"); 

    } else { 

      wifi_connected = true; 

      Serial.println("WIFI CONNECT"); 

    } 

    interval_wifi = millis(); 

  } 

 

  // Ambil Data NTP 

  if (millis() - interval_ntp > 1000 * NTP_POOLING && wifi_connected) { 

    struct tm timeinfo; 

    if (getLocalTime(&timeinfo)) { 

      if (mode == MODE_NTP or mode == MODE_AUTO) { 

        Serial.println("------------------------------------"); 

        Serial.println("NTP Update"); 

        Serial.println(&timeinfo, "%A, %B %d %Y %H:%M:%S"); 

        char timeBuff[3]; 

        strftime(timeBuff, 3, "%H", &timeinfo); 

        jam_ntp = String(timeBuff).toInt(); 

        strftime(timeBuff, 3, "%M", &timeinfo); 

        mnt_ntp = String(timeBuff).toInt(); 

        strftime(timeBuff, 3, "%S", &timeinfo); 

        dtk_ntp = String(timeBuff).toInt(); 

        status_mode = "NTP"; 

        jam = jam_ntp; 

        mnt = mnt_ntp; 

        dtk = dtk_ntp; 

        ntp_timeout = millis(); 

      } 

    } 

    interval_ntp = millis(); 
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  } 

 

  // Ambil data GPS 

  while (GPS.available() > 0) { 

    gps.encode(GPS.read()); 

    if (gps.time.isUpdated() or gps.date.isUpdated()) { 

      setTime(gps.time.hour(), gps.time.minute(), gps.time.second(), gps.date.day(), 

gps.date.month(), gps.date.year()); 

      adjustTime(TIMEZONE * 3600); 

    } 

    if (timeStatus() != timeNotSet) { 

      if (now() != prevDisplay) { 

        prevDisplay = now(); 

        jam_gps = hour(); 

        mnt_gps = minute(); 

        dtk_gps = second(); 

        if ((mode == MODE_AUTO && millis() - ntp_timeout > 1000 * 

NTP_TIMEOUT) or mode == MODE_GPS) { 

          Serial.println("------------------------------------"); 

          Serial.println("GPS Update"); 

          Serial.print(jam_gps); 

          Serial.print(":"); 

          Serial.print(mnt_gps); 

          Serial.print(":"); 

          Serial.println(dtk_gps); 

          status_mode = "GPS"; 

          jam = jam_gps; 

          mnt = mnt_gps; 

          dtk = dtk_gps; 

        } 

      } 

    } 

  } 

 

  // Baca Tombol Mode 

  if (digitalRead(BAUTO) == LOW) { 

    mode = MODE_AUTO; 

    Serial.println("MODE AUTO"); 

  } else if (digitalRead(BGPS) == LOW) { 

    mode = MODE_GPS; 

    status_mode = "GPS"; 

    Serial.println("MODE GPS"); 

  } else if (digitalRead(BNTP) == LOW) { 

    mode = MODE_NTP; 

    status_mode = "NTP"; 
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    Serial.println("MODE NTP"); 

  } 

 

  //--------------------------------- 

  // Running JAM 

  if (millis() - interval_time > 1000) { 

    dtk++; 

    if (dtk >= 60) { 

      dtk = 0; 

      mnt++; 

    } 

    if (mnt >= 60) { 

      mnt = 0; 

      jam++; 

    } 

    if (jam >= 24) { 

      jam = 0; 

      mnt = 0; 

      dtk = 0; 

    } 

    //--------------------------------- 

    interval_time = millis(); 

  } 

 

  //----------------------------------- 

  // tampilkan DMD 

  dmd.selectFont(System6x7); 

  char buff[20]; 

  sprintf(buff, "%02i:%02i:%02i", jam, mnt, dtk); 

  dmd.drawString(8, 0, buff, 8, GRAPHICS_NORMAL); 

  dmd.drawString(23, 8, status_mode, 3, GRAPHICS_NORMAL); 

} 

//---------------------------------------------------------------------------------- 
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