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Lampiran 1 Source Code Program 

Mesin Vending 

 

Kode inisialisasi library 

#include <SPI.h>                       

#include <MFRC522.h>                   

#include <WiFi.h>                      

#include <FirebaseESP32.h>             

#include "time.h"                      

#include <EEPROM.h>                    

#include <Keypad.h>                    

#include <LiquidCrystal_I2C.h> 

 

Kode konfigurasi pin sensor dan akuator  

#define IR  34                          

#define motor  5                        

#define buzzer  13                     

#define SS_PIN 15                     

#define RST_PIN 2                     

 

Kode perintah aktifkan RFID dan setting jumlah karakter LCD 

MFRC522 mfrc522(SS_PIN, RST_PIN);     

 

LiquidCrystal_I2C lcd(0x27,20,4); 

 

Kode mengkoneksikan jaringan Wi-Fi 

#define WIFI_SSID "aynun"               

#define WIFI_PASSWORD "namakuji"     

 

 

Kode koneksi ke firebase database 

#define FIREBASE_HOST "https://mesin-vending-default-

rtdb.firebaseio.com/"       

#defineFIREBASE_AUTH 

"6HEawSQ3vKkizxGPdwiAZB6itId5KAv3X5mRw6uf" 

 

Kode setting karakter keypad 

#define ROW_NUM    4               

#define COLUMN_NUM 3   

 

char keys[ROW_NUM][COLUMN_NUM] = {                

  {'1','2','3'}, 

  {'4','5','6'}, 

  {'7','8','9'}, 

  {'*','0','#'} 

}; 
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Kode inisialisasi pin dan perintah aktifkan keypad 

byte pin_rows[ROW_NUM] = {4 , 14, 27, 26};         

byte pin_column[COLUMN_NUM] = {25, 33, 32}; 

 

 

Keypad keypad = Keypad( makeKeymap(keys), pin_rows, 

pin_column, ROW_NUM, COLUMN_NUM ); 

 

Kode menetukan alamat akses waktu secara online 

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

const long  gmtOffset_sec = 28800; 

const int   daylightOffset_sec = 0; 

 

Kode variabel yang digunakan 

char key;                                  

String input_pin; 

 

String tag_id;                             

String current_date, current_time;         

unsigned int ts_counter = 0, ts_counter_success = 0;   

int total_rice, rice_final; 

 

//mengatur nama bulan 

String months[12]={"Jan", "Feb", "Mar", "Apr", "May", "Jun", "Jul", 

"Aug", "Sep", "Oct", "Nov", "Dec"}; 

 

FirebaseData fbdo; 

 

Kode memulai komunikasi SPI pada ESP32  

void setup() { 

  Serial.begin(115200);         

  SPI.begin();                  

  mfrc522.PCD_Init();           

  input_pin.reserve(32); 

 

  //mengaktifkan memory EEPROM ESP32 

  EEPROM.begin(4096); 
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Kode konfigurasi input dan output, mengaktifkan LCD dan menyalakan backlight, 

serta mengatur tulisan pada LCD 

pinMode(IR, INPUT); 

  pinMode(motor, OUTPUT); digitalWrite(motor, HIGH);      

  pinMode(buzzer, OUTPUT); digitalWrite(buzzer, LOW); 

  lcd.init();                                       

  lcd.backlight(); 

 

  lcd.setCursor(0,0); 

  lcd.print("    MESIN VENDING   ");               

  delay(500); 

  lcd.clear(); 

 

Kode koneksi ke Wi-Fi 

  WiFi.begin(WIFI_SSID, WIFI_PASSWORD);             

  int counterWifi = 0;  

  Serial.print("Connecting to Wi-Fi"); 

  while (WiFi.status() != WL_CONNECTED) 

  { counterWifi++; 

    Serial.print("."); 

    lcd.setCursor(0,1); lcd.print("WAITING............."); 

    lcd.setCursor(0,2); lcd.print("CONNECTING TO SERVER"); 

    delay(500); 

    if (counterWifi == 60) {break;} 

  } 

   

  Serial.println(); 

  Serial.print("Connected with IP: "); 

  Serial.println(WiFi.localIP()); 

  Serial.println(); 

  // Baca Counter Transaksi 

  ts_counter = EEPROM.read(1); 

  ts_counter_success = EEPROM.read(2); 

 

Kode untuk mendapatkan waktu dan memulai koneksi ke firebase database 

  // Init and get the time 

  configTime(gmtOffset_sec, daylightOffset_sec, ntpServer);          

 

  Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH);                     

  Firebase.reconnectWiFi(true); 

 

  //mendapatkan waktu 

  get_time();                                              

  lcd.clear(); 
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NTP 

Kode untuk mendapatkan nilai waktu realtime 

void get_time(){ 

  struct tm timeinfo; 

  if(!getLocalTime(&timeinfo)){ 

    Serial.println("Failed to obtain time"); 

    return; 

  

  // Tanggal 

  char now_date[3]; 

  strftime(now_date, 3, "%d", &timeinfo); 

  //Serial.println(now_date); 

   

  // bulan 

  char now_month[10]; 

  strftime(now_month, 10, "%B", &timeinfo); 

  String abb_month = String(now_month); 

  if(abb_month=="Januari")abb_month="Jan"; 

  if(abb_month=="Februari")abb_month="Feb"; 

  if(abb_month=="Maret")abb_month="Mar"; 

  if(abb_month=="April")abb_month="Apr"; 

  if(abb_month=="Mei")abb_month="May"; 

  if(abb_month=="Juni")abb_month="Jun"; 

  if(abb_month=="Juli")abb_month="Jul"; 

  if(abb_month=="Agustus")abb_month="Aug"; 

  if(abb_month=="September")abb_month="Sep"; 

  if(abb_month=="Oktober")abb_month="Oct"; 

  if(abb_month=="November")abb_month="Nov"; 

  if(now_month=="Desember")abb_month="Dec"; 

  //Serial.println(now_month); 

   

  // Tahun 

  char now_year[5]; 

  strftime(now_year, 5, "%Y", &timeinfo); 

  //Serial.println(now_year); 

 

  // Format ke tanggal lengkap 

  current_date = String(now_date) + " " + abb_month + " " + 

String(now_year); 

  Serial.println(current_date); 
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  // Jam 

  char now_hour[3]; 

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

  //Serial.println(now_hour); 

   

  // Menit 

  char now_minute[3]; 

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

  //Serial.println(now_minute); 

 

  // Format ke Waktu HH:mm 

  current_time = String(now_hour) + ":" + String(now_minute); 

  Serial.println(current_time); 
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Kode membaca aksi dari database 

  /** Baca Aksi dari database **/ 

  action_rw: 

  lcd.setCursor(0,0); lcd.print("   SELAMAT DATANG   ");              

  lcd.setCursor(0,1); lcd.print("  DI MESIN VENDING  "); 

  lcd.setCursor(0,3); lcd.print("  SCAN E-KTP ANDA!  "); 

 

  if(WiFi.status() != WL_CONNECTED) {goto manual_mode;} 

   

  Firebase.getString(fbdo, "action/action_rw");            

  if(fbdo.stringData() == "read") { 

    Serial.println(fbdo.stringData()); 

    goto read_tag; 

  } 

  if(fbdo.stringData() == "write") {                         

Serial.println(fbdo.stringData()); 

    goto read_tag; 

  } 

  if(fbdo.stringData() == "delete") {                   

    Serial.println(fbdo.stringData()); 

    lcd.clear(); 

    goto delete_counter; 

  } 

  goto action_rw; 

 

  // Delete Counter 

  delete_counter: 

   ts_counter=0; ts_counter_success=0; 

   EEPROM.write(1, ts_counter); EEPROM.commit(); 

   EEPROM.write(2, ts_counter_success); EEPROM.commit(); 

   Firebase.setString(fbdo, "action/action_rw", "read"); 

  goto action_rw; 

 

Kode untuk memasukkan pengguna baru ke firebase 

  // Masukkan pengguna baru ke database  

  write_action: 

  //Cek pengguna terdaftar atau tidak 

    lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

    lcd.setCursor(0, 1); lcd.print("ID  : "); 

    lcd.setCursor(6, 1); lcd.print(tag_id); 

    lcd.setCursor(0, 2); lcd.print("DAFTAR PENGGUNA BARU"); 

    for(int i=0; i<=19; i++){ 

       lcd.setCursor(i, 3); lcd.print("."); delay(100); 

    } 

     

    Firebase.setString(fbdo, "user/" + tag_id + "/id", tag_id); 

    Firebase.setString(fbdo, "user/" + tag_id + "/status", "Pengguna 

baru"); 
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    Serial.print("Pengguna Berhasil didaftar dengan id: "); 

    Serial.println(tag_id); 

    tag_id = ""; 

    Firebase.setString(fbdo, "action/action_rw", "read"); 

    lcd.clear(); 

  goto action_rw; 

 

Kode sensor membaca kode kartu 

  // Baca (kode kartu) UID Tag 

  read_tag:                                                  

  if(!mfrc522.PICC_IsNewCardPresent()) { return; } 

  if(!mfrc522.PICC_ReadCardSerial())   { return; } 

  Serial.print("UID tag : "); 

  String user_id; 

 

  for(byte i = 0; i < mfrc522.uid.size; i++) { 

     user_id.concat(String(mfrc522.uid.uidByte[i], HEX)); 

  } 

  tag_id = user_id; 

  Serial.println(tag_id); 

  if(tag_id){ 

    alarmSukses(); 

    lcd.setCursor(0, 0); lcd.print("    MESIN VENDING   ");    

    lcd.setCursor(0, 1); lcd.print("  SILAHKAN  TUNGGU  "); 

    lcd.setCursor(0, 2); lcd.print("  MEMBACA ID E-KTP  "); 

    lcd.setCursor(0, 3); lcd.print("                    "); 

    for(int i=0; i<=19; i++){ 

      lcd.setCursor(i, 3); lcd.print("."); delay(100); 

    } 

    lcd.clear(); 

    goto read_user; 

  }else{ 

    goto action_rw;} 

  goto read_tag; 

 

Kode membaca pengguna dari database, id terdaftar atau tidak terdaftar 

// Baca Pengguna dari database, apabila ID terdaftar atau tidak terdaftar 

  read_user: 

  Firebase.getString(fbdo, "action/action_rw"); 

  if(fbdo.stringData() == "read") { 

    if(Firebase.getString(fbdo, "user/" + tag_id + "/id")){ 

      if(fbdo.stringData() == tag_id){ 

        lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN     "); 

        lcd.setCursor(0, 1); lcd.print("ID  : "); 

        lcd.setCursor(6, 1); lcd.print(tag_id); 
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        delay(1000); 

        lcd.setCursor(0, 3); lcd.print("    ID TERDAFTAR   "); 

         

        Serial.print("Pengguna Terdaftar : ");  

        Serial.println(fbdo.stringData()); 

        Serial.println("> Masukkan PIN"); 

        delay(2000); lcd.clear(); 

        goto insert_pin; 

      }else{ 

        lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

        lcd.setCursor(0, 1); lcd.print("ID  : "); 

        lcd.setCursor(6, 1); lcd.print(tag_id); 

        delay(1000); 

        lcd.setCursor(0, 3); lcd.print(" ID TIDAK TERDAFTAR "); 

        Serial.println("Pengguna Tidak tidak terdaftar"); 

        alarmGagal(); 

        delay(2000); lcd.clear(); 

        goto action_rw; 

      } 

    } 

  } 

  if(fbdo.stringData() == "write") { 

    lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

    lcd.setCursor(0, 1); lcd.print("ID  : "); 

    lcd.setCursor(6, 1); lcd.print(tag_id); 

    lcd.setCursor(0, 2); lcd.print("CEK PENGGUNA        "); 

    for(int i=0; i<=19; i++){ 

       lcd.setCursor(i, 3); lcd.print("."); delay(100); 

    } 

    //lcd.clear(); 

    Serial.println("Cek pengguna...."); 

    goto check_user; 

  } 

  goto read_user; 

   

  // Cek Pengguna terdaftar/tidak 

  check_user: 

  if(Firebase.getString(fbdo, "user/" + tag_id + "/id")){ 

    if(fbdo.stringData() == tag_id){   

      lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

      lcd.setCursor(0, 1); lcd.print("ID  : "); 

      lcd.setCursor(6, 1); lcd.print(tag_id); 

      lcd.setCursor(0, 2); lcd.print("TERDAFTAR           "); 

      delay(3000); 

      lcd.clear(); 

      Serial.print("Pengguna telah terdaftar");  

      Firebase.setString(fbdo, "action/action_rw", "read"); 

      goto action_rw; 
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    }else{ 

      lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

      lcd.setCursor(0, 1); lcd.print("ID  : "); 

      lcd.setCursor(6, 1); lcd.print(tag_id); 

      lcd.setCursor(0, 2); lcd.print("BELUM TERDAFTAR     "); 

      delay(3000); 

      lcd.clear(); 

      Serial.print("Mendaftarkan pengguna baru");  

      goto write_action; 

    } 

  } 

  goto check_user; 

 

Kode untuk memasukkan PIN 

  // Masukkan PIN 

  insert_pin: 

    key = keypad.getKey(); 

 

    lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

    lcd.setCursor(0, 1); lcd.print("ID  : "); 

    lcd.setCursor(6, 1); lcd.print(tag_id); 

    lcd.setCursor(0, 2); lcd.print("PIN : "); 

    lcd.setCursor(6, 2); lcd.print(input_pin); 

       

    if(key){  

      digitalWrite(buzzer,1);delay(100);digitalWrite(buzzer,0); 

      Serial.println(key); 

      if(key == '*') { 

        input_pin = ""; // reset  input keypad 

        lcd.setCursor(6,2); lcd.print("              "); 

      }else if(key=='#'){ 

        //lcd.setCursor(6,0); lcd.print("**************"); 

          for(int i=0; i<=19; i++){ 

             lcd.setCursor(i, 3); lcd.print("."); delay(100); 

          } 

        goto read_pin; 

      }else{ 

        input_pin += key; 

      } 

    } 

     

  goto insert_pin; 
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Kode verifikasi PIN dari database 

  // Verifikasi PIN 

  read_pin: 

  if(Firebase.getString(fbdo, "user/" + tag_id + "/pin")){ 

    Serial.print("PIN : "); 

    Serial.println(fbdo.stringData()); 

    if(fbdo.stringData() == input_pin){ 

      alarmSukses(); 

      lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

      lcd.setCursor(0, 1); lcd.print("ID  : "); 

      lcd.setCursor(6, 1); lcd.print(tag_id); 

      lcd.setCursor(0, 2); lcd.print("PIN : "); 

      lcd.setCursor(6, 2); lcd.print(input_pin); 

      lcd.setCursor(0, 3); lcd.print("     PIN BENAR      "); 

      delay(2000);  

      lcd.clear(); 

      Serial.println("PIN Benar"); 

      input_pin = ""; 

      goto read_status; 

    }else{ 

      alarmGagal(); 

      lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

      lcd.setCursor(0, 1); lcd.print("ID  : "); 

      lcd.setCursor(6, 1); lcd.print(tag_id); 

      lcd.setCursor(0, 2); lcd.print("PIN : "); 

      lcd.setCursor(6, 2); lcd.print(input_pin); 

      lcd.setCursor(0, 3); lcd.print("     PIN SALAH      "); 

      delay(2000); 

      lcd.clear(); 

      Serial.println("PIN Salah"); 

      tag_id = ""; 

      input_pin = ""; 

      goto action_rw; 

    } 

  } 

  goto read_pin; 
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Kode membaca status pengambilan beras 

  // Baca status pengambilan beras 

  read_status: 

  if(Firebase.getString(fbdo, "user/" + tag_id + "/status")){ 

     if(fbdo.stringData() == "Belum mengambil beras"){ 

       goto read_total_rice; 

     } 

     if(fbdo.stringData() == "Telah mengambil beras"){ 

       goto process_failed; 

     } 

     if(fbdo.stringData() == "Pengguna baru"){     

       goto new_user; 

     } 

  } 

  goto read_status; 

 

Kode membaca total beras 

  read_total_rice: 

    if(Firebase.getInt(fbdo, "action/total-rice")){ 

      if(fbdo.to<int>() >= 1){ 

        Serial.println("Proses : Beras Tersedia"); 

        goto process_successful; 

      } else { 

        Serial.println("Proses : Beras Habis"); 

        goto process_failed; 

      } 

    } 

      

  goto read_total_rice; 
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Kode membaca transaksi sukses dan dikirim ke firebase 

  // Transaksi Berhasil **/ 

  process_successful: 

    alarmSukses(); 

    lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

    lcd.setCursor(0, 1); lcd.print("ID  : "); 

    lcd.setCursor(6, 1); lcd.print(tag_id); 

    lcd.setCursor(0, 3); lcd.print("TRANSAKSI SUKSES...."); 

    //auth_success(); 

    delay(2000); 

 

    if(Firebase.getInt(fbdo, "action/total-rice")){ 

      total_rice = fbdo.to<int>(); 

      rice_final = total_rice - 1; 

      Firebase.setInt(fbdo, "action/total-rice", rice_final); 

    } 

       

    Firebase.setString(fbdo, "user/" + tag_id + "/status", "Telah 

mengambil beras"); 

    // Counter Transaksi dan simpan ke EEPROM 

    ts_counter++; ts_counter_success++; get_time(); 

    EEPROM.write(1, ts_counter); EEPROM.commit(); 

    EEPROM.write(2, ts_counter_success); EEPROM.commit(); 

    // Mengambil nama pengguna 

    if(Firebase.getString(fbdo, "user/" + tag_id + "/nama")){ 

      String username = fbdo.stringData(); 

      // Kirim data Transaksi 

      FirebaseJson json; 

        json.add("id", tag_id); 

        json.add("nama", username); 

        json.add("jam", current_time); 

        json.add("tanggal", current_date); 

        json.add("status", "Sukses"); 

      Firebase.setJSON(fbdo, "transaction/" + String(ts_counter), json); 

 

      FirebaseJson json_sf; 

        json_sf.add("id", tag_id); 

        json_sf.add("nama", username); 

        json_sf.add("jam", current_time); 

        json_sf.add("tanggal", current_date); 

      Firebase.setJSON(fbdo, "transaction-success/" + 

String(ts_counter_success), json_sf); 

      motorON(); 

      goto action_rw; 

    } 

  goto process_successful; 
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Kode membaca transaksi yang dilakukan saat status pengambilan “telah 

mengambil beras” dan dikirim ke firebase 

  process_failed: 

    alarmGagal(); 

    lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      "); 

    lcd.setCursor(0, 1); lcd.print("ID  : "); 

    lcd.setCursor(6, 1); lcd.print(tag_id); 

    lcd.setCursor(0, 3); lcd.print("SILAHKAN COBA LAGI.."); 

    //auth_failed(); 

    // Counter Transaksi dan simpan ke EEPROM 

    ts_counter++; get_time(); 

    EEPROM.write(1, ts_counter); EEPROM.commit(); 

    // Mengambil nama pengguna 

    if(Firebase.getString(fbdo, "user/" + tag_id + "/nama")){ 

      String username = fbdo.stringData(); 

      // Kirim data Transaksi 

      FirebaseJson json; 

        json.add("id", tag_id); 

        json.add("nama", username); 

        json.add("jam", current_time); 

        json.add("tanggal", current_date); 

        json.add("status", "Telah mengambil beras"); 

      Firebase.setJSON(fbdo, "transaction/" + String(ts_counter), json); 

     

      Serial.println("Proses : Gagal Mengambil Beras"); 

      delay(2000); lcd.clear(); 

      goto action_rw; 

    } 

  goto process_failed; 

 

Kode perintah aktivasi kartu  

  new_user: 

    alarmAktivasi(); 

    lcd.setCursor(0, 0); lcd.print("PENGGUNA MESIN      ");     

    lcd.setCursor(0, 1); lcd.print("ID  : "); 

    lcd.setCursor(6, 1); lcd.print(tag_id); 

    lcd.setCursor(0, 3); lcd.print("AKTIVASI E-KTP ANDA!"); 

    delay(2000); lcd.clear(); 

    Serial.println("Silahkan aktivasi kartu"); 

  goto action_rw; 
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Kode aktivasi alarm, deteksi sensor IR, dan motor on 

void alarmAktivasi(){ 

  for(int x=0;x<2;x++){ 

  digitalWrite(buzzer,1);delay(1000); 

digitalWrite(buzzer,0);delay(100);} 

  } 

 

void alarmGagal(){ 

  for(int x=0;x<6;x++){ 

  digitalWrite(buzzer,1);delay(100); 

digitalWrite(buzzer,0);delay(100);} 

  } 

 

void alarmSukses(){ 

  for(int x=0;x<2;x++){ 

  digitalWrite(buzzer,1);delay(100); 

digitalWrite(buzzer,0);delay(100);} 

  } 

 

void motorON(){ 

  while(digitalRead(IR)!=0) 

{digitalWrite(buzzer,HIGH);digitalWrite(motor,LOW); } 

  digitalWrite(buzzer,HIGH);digitalWrite(motor,LOW);delay(2000); 

  digitalWrite(motor,HIGH);digitalWrite(buzzer,LOW); 

  } 
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Lampiran 2 Tampilan Aplikasi Android   

  
Tampilan Splash Screen Tampilan Login 

 

   
Tampilan Menu 

Dashboard 

Tampilan Menu 

Pengguna 

Tampilan Menu 

Transaksi 
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Lampiran 3 Gambar Sistem Mesin Vending 

  
Tampak Depan Tampak Samping 

 

 

Rangkaian Alat 
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Tampak Atas Tampak Dalam 

 

 
Synchronous Motor AC 
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Lampiran 4 Gambar Sistem Saat Proses Transaksi 

  
Saat Tap/Scan E-KTP Saat Transaksi Sukses 

 

 
Saat Proses Pemutaran Wadah 

 

   

 

 


