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menggunakan 2 node sensor gateway menerima data sebanyak 606 data, dengan 

menggunakan 3 node sensor gateway menerima data sebanyak 607, secara 

keseluruhan sistem tanpa multitasking menerima data sebanyak 85.78% dari 

total data yang dikirim. Sedangkan pada sistem dengan multitasking, gateway 

dengan pengujian menggunakan 1 node sensor menerima data sebanyak 303 

data, dengan menggunakan 2 node sensor gateway menerima data sebanyak 607 

data, dengan menggunakan 3 node sensor gateway menerima data sebanyak 821 

data, secara keseluruhan sistem dengan multitasking data yang diterima oleh 

gateway meningkat menjadi 98.49% dari total data yang dikirim. Dengan 

penggunaan multitasking pada gateway memungkinkan penerimaan dan 

pemrosesan data yang lebih efisien, dengan jumlah data yang lebih tinggi dalam 

waktu yang lebih singkat. Multitasking meningkatkan kinerja gateway dan 

memungkinkan sistem untuk menangani beban data yang lebih besar secara 

efektif. 

5.2 SARAN 

Sehubung dengan penyelesain penulisan skripsi ini, penulis bermaksud untuk 

menyampaikan beberapa saran terhadap pengembangan sistem, antara lain: 

1. Sistem ini dapat diterapkan tidak hanya pada kasus hidroponik, tetapi juga dapat 

diterapkan pada berbagai jenis sistem yang memiliki tingkat kompleksitas yang 

berbeda. 

2. Sistem yang telah dibuat masih dapat dikembangkan dan dioptimalkan dengan 

mengimplementasikan lebih banyak API Reference yang dimiliki oleh 

freeRTOS seperti fungsi xSemaphore. 
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// Program Name : Implementation of Multitasking in Edge Computing for Hydroponic 

Plant Monitoring Farm  

// Contributor in This Program: 

// 1. Conceptualize, Idea: Adnan, S.T., M.T., Ph.D. 

// 2. Desain: Adnan, S.T., M.T., Ph.D. and Devy Noviani Badjarad 

// 3. Implementation: Devy Noviani Badjarad 

// 4. Testing: Devy Noviani Badjarad 

// 5. Supervision: Adnan, S.T., M.T., Ph.D. and Dr. Eng. Zulkifli Tahir, S.T., 

M.Sc. 

 

#include <Arduino.h> 

#include <freertos/FreeRTOS.h> 

#include <freertos/task.h> 

#include <WiFiMulti.h> 

#include "SX1272.h" 

#include "ThingSpeak.h" 

#include <CircularBuffer.h> 

#include <ESP32Time.h> 

#include <string.h> 

 

#define TS_ENABLE_SSL 

 

#ifdef ARDUINO 

// IMPORTANT when using an Arduino only. For a Raspberry-based gateway the 

distribution uses a radio.makefile file 

//////////////////////////////////////////////////////////////////////////////

///////////////////////////// 

// please uncomment only 1 choice 

// 

// uncomment if your radio is an HopeRF RFM92W, HopeRF RFM95W, Modtronix inAir9B, 

NiceRF1276 

// or you known from the circuit diagram that output use the PABOOST line instead 

of the RFO line 

#define PABOOST 

////////////////////////////////////////////////////////////////////////////// 

#endif 

// IMPORTANT 

////////////////////////////////////////////////////////////////////////////// 

// please uncomment only 1 choice 

//#define BAND868 

#define BAND900 

//#define BAND433 

 

Lampiran 1 Source Code Gateway Tanpa Multitasking 
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// For a Raspberry-based gateway the distribution uses a radio.makefile file that 

can define MAX_DBM 

// 

#ifndef MAX_DBM 

#define MAX_DBM 14 

#endif 

 

#ifndef LORA_PREAMBLE_LENGTH 

#define LORA_PREAMBLE_LENGTH 8 

#endif 

 

#ifndef ARDUINO 

#include <stdio.h> 

#include <stdlib.h> 

#include <unistd.h> 

#ifdef GETOPT_ISSUE 

int getopt(int argc, char *const argv[], const char *optstring); 

extern char *optarg; 

extern int optind, opterr, optopt; 

#endif 

#include <getopt.h> 

#include <termios.h> 

#include <signal.h> 

#include <sys/time.h> 

#include <time.h> 

#include <math.h> 

#include <string.h> 

#endif 

 

#ifdef ARDUINO 

// and SPI library on Arduino platforms 

#include <SPI.h> 

 

#define PRINTLN Serial.println("") 

#define PRINT_CSTSTR(fmt, param) Serial.print(F(param)) 

#define PRINT_STR(fmt, param) Serial.print(param) 

#define PRINT_VALUE(fmt, param) Serial.print(param) 

#define PRINT_HEX(fmt, param) Serial.print(param, HEX) 

#define FLUSHOUTPUT Serial.flush(); 

#else 

#define PRINTLN printf("\n") 

#define PRINT_CSTSTR(fmt, param) printf(fmt, param) 

#define PRINT_STR(fmt, param) PRINT_CSTSTR(fmt, param) 

#define PRINT_VALUE(fmt, param) PRINT_CSTSTR(fmt, param) 

#define PRINT_HEX(fmt, param) PRINT_VALUE(fmt, param) 

#define FLUSHOUTPUT fflush(stdout); 

#endif 

 

#ifdef DEBUG 
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#define DEBUGLN PRINTLN 

#define DEBUG_CSTSTR(fmt, param) PRINT_CSTSTR(fmt, param) 

#define DEBUG_STR(fmt, param) PRINT_CSTSTR(fmt, param) 

#define DEBUG_VALUE(fmt, param) PRINT_VALUE(fmt, param) 

#else 

#define DEBUGLN 

#define DEBUG_CSTSTR(fmt, param) 

#define DEBUG_STR(fmt, param) 

#define DEBUG_VALUE(fmt, param) 

#endif  

 

void setup() { 

  int e; 

  #ifdef ARDUINO 

  delay(3000); 

  randomSeed(analogRead(14)); 

 

  // Open serial communications and wait for port to open: 

  #ifdef __SAMD21G18A__ 

  SerialUSB.begin(38400); 

  #else 

  Serial.begin(38400); 

  #endif 

 

  //CONNECTED TO WIFI 

  wifiMulti.addAP(WIFI_SSID, WIFI_PASSWORD); 

 

  while (wifiMulti.run() != WL_CONNECTED) 

  { 

    delay(1000); 

  } 

  Serial.println("Connected"); 

  Serial.println(WiFi.localIP()); 

 

  ThingSpeak.begin(client); // Initialize ThingSpeak 

 

 

  #if defined ARDUINO && defined SHOW_FREEMEMORY && not defined __MK20DX256__ && not 

defined __MKL26Z64__ && not defined __SAMD21G18A__ && not defined 

_VARIANT_ARDUINO_DUE_X_ 

    // Print a start message 

    Serial.print(freeMemory()); 

    Serial.println(F(" bytes of free memory.")); 

  #endif 

 

  #else 

    srand(time(NULL)); 

  #endif 
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  // Power ON the module 

  e = sx1272.ON(); 

 

  PRINT_CSTSTR("%s", "^$**********Power ON: state "); 

  PRINT_VALUE("%d", e); 

  PRINTLN; 

 

  if (!e) 

  { 

    radioON = true; 

    startConfig(); 

  } 

 

  e = sx1272.getSyncWord(); 

 

  if (!e) 

  { 

    PRINT_CSTSTR("%s", "^$Default sync word: 0x"); 

    PRINT_HEX("%X", sx1272._syncWord); 

    PRINTLN; 

  } 

 

  if (optSW != 0x12) 

  { 

    e = sx1272.setSyncWord(optSW); 

 

    PRINT_CSTSTR("%s", "^$Set sync word to 0x"); 

    PRINT_HEX("%X", optSW); 

    PRINTLN; 

    PRINT_CSTSTR("%s", "^$LoRa sync word: state "); 

    PRINT_VALUE("%d", e); 

    PRINTLN; 

  } 

 

  FLUSHOUTPUT; 

  delay(1000); 

 

  #ifdef LORA_LAS 

  loraLAS.ON(LAS_ON_WRESET); 

  #endif 

 

  #ifdef CAD_TEST 

  PRINT_CSTSTR("%s", "Do CAD test\n"); 

  #endif 

 

  #if not defined ARDUINO && defined DOWNLINK 

 

  lastDownlinkCheckTime = millis(); 
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  #endif 

 

} 

 

// we could use the CarrierSense function added in the SX1272 library, but it is 

more convenient to duplicate it here 

// so that we could easily modify it for testing 

// 

// in v1.5 the "only once" behavior is implemented for the gateway when it transmit 

downlink packets 

// to avoid blocking the gateway on a busy channel. Therefore from v1.5 the 

implementation differs from the 

// carrier sense function added in the SX1272 library 

// 

int CarrierSense(bool onlyOnce = false) { 

 

  int e; 

  bool carrierSenseRetry = false; 

 

  if (send_cad_number) 

  { 

    do 

    { 

      do 

      { 

 

        // check for free channel (SIFS/DIFS) 

        startDoCad = millis(); 

        e = sx1272.doCAD(send_cad_number); 

        endDoCad = millis(); 

 

        PRINT_CSTSTR("%s", "--> CAD duration "); 

        PRINT_VALUE("%ld", endDoCad - startDoCad); 

        PRINTLN; 

 

        if (!e) 

        { 

          PRINT_CSTSTR("%s", "OK1\n"); 

 

          if (extendedIFS) 

          { 

            // wait for random number of CAD 

            #ifdef ARDUINO 

              uint8_t w = random(1, 8); 

            #else 

              uint8_t w = rand() % 8 + 1; 

            #endif 

 

            PRINT_CSTSTR("%s", "--> waiting for "); 
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            PRINT_VALUE("%d", w); 

            PRINT_CSTSTR("%s", " CAD = "); 

            PRINT_VALUE("%d", CAD_value[loraMode] * w); 

            PRINTLN; 

 

            delay(CAD_value[loraMode] * w); 

 

            // check for free channel (SIFS/DIFS) once again 

            startDoCad = millis(); 

            e = sx1272.doCAD(send_cad_number); 

            endDoCad = millis(); 

 

            PRINT_CSTSTR("%s", "--> CAD duration "); 

            PRINT_VALUE("%ld", endDoCad - startDoCad); 

            PRINTLN; 

 

            if (!e) 

              PRINT_CSTSTR("%s", "OK2"); 

            else 

              PRINT_CSTSTR("%s", "###2"); 

 

            PRINTLN; 

          } 

        } 

        else 

        { 

          PRINT_CSTSTR("%s", "###1\n"); 

 

          // if we have "only once" behavior then exit here to not have retries 

          if (onlyOnce) 

            return 1; 

 

            // wait for random number of DIFS 

            #ifdef ARDUINO 

              uint8_t w = random(1, 8); 

            #else 

              uint8_t w = rand() % 8 + 1; 

            #endif 

 

            PRINT_CSTSTR("%s", "--> waiting for "); 

            PRINT_VALUE("%d", w); 

            PRINT_CSTSTR("%s", " DIFS (DIFS=3SIFS) = "); 

            PRINT_VALUE("%d", SIFS_value[loraMode] * 3 * w); 

            PRINTLN; 

 

            delay(SIFS_value[loraMode] * 3 * w); 

 

            PRINT_CSTSTR("%s", "--> retry\n"); 

        } 
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      } while (e); 

 

      // CAD is OK, but need to check RSSI 

      if (RSSIonSend) 

      { 

 

        e = sx1272.getRSSI(); 

 

        uint8_t rssi_retry_count = 10; 

 

        if (!e) 

        { 

 

          PRINT_CSTSTR("%s", "--> RSSI "); 

          PRINT_VALUE("%d", sx1272._RSSI); 

          PRINTLN; 

 

          while (sx1272._RSSI > -90 && rssi_retry_count) 

          { 

 

            delay(1); 

            sx1272.getRSSI(); 

            PRINT_CSTSTR("%s", "--> RSSI "); 

            PRINT_VALUE("%d", sx1272._RSSI); 

            PRINTLN; 

            rssi_retry_count--; 

          } 

        } 

        else 

          PRINT_CSTSTR("%s", "--> RSSI error\n"); 

 

        if (!rssi_retry_count) 

          carrierSenseRetry = true; 

        else 

          carrierSenseRetry = false; 

      } 

 

    } while (carrierSenseRetry); 

  } 

 

  return 0; 

} 

 

Source code yang digunakan pada penelitian ini dapat dilihat pada 

https://github.com/DevyBadjarad/Program-Skripsi.git 

 

 

https://github.com/DevyBadjarad/Program-Skripsi.git
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// Program Name : Implementation of Multitasking in Edge Computing for Hydroponic 

Plant Monitoring Farm  

// Contributor in This Program: 

// 1. Conceptualize, Idea: Adnan, S.T., M.T., Ph.D. 

// 2. Desain: Adnan, S.T., M.T., Ph.D. and Devy Noviani Badjarad 

// 3. Implementation: Devy Noviani Badjarad 

// 4. Testing: Devy Noviani Badjarad 

// 5. Supervision: Adnan, S.T., M.T., Ph.D. and Dr. Eng. Zulkifli Tahir, S.T., 

M.Sc. 

 

#include <Arduino.h> 

#include <freertos/FreeRTOS.h> 

#include <freertos/task.h> 

#include <WiFiMulti.h> 

#include "SX1272.h" 

#include "ThingSpeak.h" 

#include <CircularBuffer.h> 

#include <ESP32Time.h> 

#include <string.h> 

 

#define TS_ENABLE_SSL 

 

#ifdef ARDUINO 

// IMPORTANT when using an Arduino only. For a Raspberry-based gateway the 

distribution uses a radio.makefile file 

//////////////////////////////////////////////////////////////////////////////

///////////////////////////// 

// please uncomment only 1 choice 

// 

// uncomment if your radio is an HopeRF RFM92W, HopeRF RFM95W, Modtronix inAir9B, 

NiceRF1276 

// or you known from the circuit diagram that output use the PABOOST line instead 

of the RFO line 

#define PABOOST 

////////////////////////////////////////////////////////////////////////////// 

#endif 

// IMPORTANT 

////////////////////////////////////////////////////////////////////////////// 

// please uncomment only 1 choice 

//#define BAND868 

#define BAND900 

//#define BAND433 
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//////////////////////////////////////////////////////////////////////////////////

///////////////////////// 

// For a Raspberry-based gateway the distribution uses a radio.makefile file that 

can define MAX_DBM 

// 

#ifndef MAX_DBM 

#define MAX_DBM 14 

#endif 

 

#ifndef LORA_PREAMBLE_LENGTH 

#define LORA_PREAMBLE_LENGTH 8 

#endif 

 

#ifndef ARDUINO 

#include <stdio.h> 

#include <stdlib.h> 

#include <unistd.h> 

#ifdef GETOPT_ISSUE 

int getopt(int argc, char *const argv[], const char *optstring); 

extern char *optarg; 

extern int optind, opterr, optopt; 

#endif 

#include <getopt.h> 

#include <termios.h> 

#include <signal.h> 

#include <sys/time.h> 

#include <time.h> 

#include <math.h> 

#include <string.h> 

#endif 

 

#ifdef ARDUINO 

// and SPI library on Arduino platforms 

#include <SPI.h> 

 

#define PRINTLN Serial.println("") 

#define PRINT_CSTSTR(fmt, param) Serial.print(F(param)) 

#define PRINT_STR(fmt, param) Serial.print(param) 

#define PRINT_VALUE(fmt, param) Serial.print(param) 

#define PRINT_HEX(fmt, param) Serial.print(param, HEX) 

#define FLUSHOUTPUT Serial.flush(); 

#else 

#define PRINTLN printf("\n") 

#define PRINT_CSTSTR(fmt, param) printf(fmt, param) 

#define PRINT_STR(fmt, param) PRINT_CSTSTR(fmt, param) 

#define PRINT_VALUE(fmt, param) PRINT_CSTSTR(fmt, param) 

#define PRINT_HEX(fmt, param) PRINT_VALUE(fmt, param) 

#define FLUSHOUTPUT fflush(stdout); 

#endif 
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#ifdef DEBUG 

#define DEBUGLN PRINTLN 

#define DEBUG_CSTSTR(fmt, param) PRINT_CSTSTR(fmt, param) 

#define DEBUG_STR(fmt, param) PRINT_CSTSTR(fmt, param) 

#define DEBUG_VALUE(fmt, param) PRINT_VALUE(fmt, param) 

#else 

#define DEBUGLN 

#define DEBUG_CSTSTR(fmt, param) 

#define DEBUG_STR(fmt, param) 

#define DEBUG_VALUE(fmt, param) 

#endif 

 

int count1; 

int count2; 

int count3; 

 

void task1(void *pvParameters); 

void task2(void *pvParameters); 

void task3(void *pvParameters);   

 

void setup() { 

  int e; 

  #ifdef ARDUINO 

  delay(3000); 

  randomSeed(analogRead(14)); 

 

  // Open serial communications and wait for port to open: 

  #ifdef __SAMD21G18A__ 

  SerialUSB.begin(38400); 

  #else 

  Serial.begin(38400); 

  #endif 

 

  //CONNECTED TO WIFI 

  wifiMulti.addAP(WIFI_SSID, WIFI_PASSWORD); 

 

  while (wifiMulti.run() != WL_CONNECTED) 

  { 

    delay(1000); 

  } 

  Serial.println("Connected"); 

  Serial.println(WiFi.localIP()); 

 

  ThingSpeak.begin(client); // Initialize ThingSpeak 

 

  //TASK 

 

  xTaskCreate( 
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    task1, 

    "task1", 

    10000, 

    NULL, 

    1, 

    NULL 

  ); 

 

  xTaskCreate( 

    task2, 

    "task2", 

    10000, 

    NULL, 

    1, 

    NULL 

  ); 

 

  xTaskCreate( 

    task3, 

    "task3", 

    10000, 

    NULL, 

    1, 

    NULL 

  ); 

 

  vTaskStartScheduler(); 

 

  #if defined ARDUINO && defined SHOW_FREEMEMORY && not defined __MK20DX256__ && not 

defined __MKL26Z64__ && not defined __SAMD21G18A__ && not defined 

_VARIANT_ARDUINO_DUE_X_ 

    // Print a start message 

    Serial.print(freeMemory()); 

    Serial.println(F(" bytes of free memory.")); 

  #endif 

 

  #else 

    srand(time(NULL)); 

  #endif 

 

  // Power ON the module 

  e = sx1272.ON(); 

 

  PRINT_CSTSTR("%s", "^$**********Power ON: state "); 

  PRINT_VALUE("%d", e); 

  PRINTLN; 

 

  if (!e) 

  { 
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    radioON = true; 

    startConfig(); 

  } 

 

  e = sx1272.getSyncWord(); 

 

  if (!e) 

  { 

    PRINT_CSTSTR("%s", "^$Default sync word: 0x"); 

    PRINT_HEX("%X", sx1272._syncWord); 

    PRINTLN; 

  } 

 

  if (optSW != 0x12) 

  { 

    e = sx1272.setSyncWord(optSW); 

 

    PRINT_CSTSTR("%s", "^$Set sync word to 0x"); 

    PRINT_HEX("%X", optSW); 

    PRINTLN; 

    PRINT_CSTSTR("%s", "^$LoRa sync word: state "); 

    PRINT_VALUE("%d", e); 

    PRINTLN; 

  } 

 

  FLUSHOUTPUT; 

  delay(1000); 

 

  #ifdef LORA_LAS 

  loraLAS.ON(LAS_ON_WRESET); 

  #endif 

 

  #ifdef CAD_TEST 

  PRINT_CSTSTR("%s", "Do CAD test\n"); 

  #endif 

 

  #if not defined ARDUINO && defined DOWNLINK 

 

  lastDownlinkCheckTime = millis(); 

 

  #endif 

 

} 

 

// we could use the CarrierSense function added in the SX1272 library, but it is 

more convenient to duplicate it here 

// so that we could easily modify it for testing 

// 
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// in v1.5 the "only once" behavior is implemented for the gateway when it transmit 

downlink packets 

// to avoid blocking the gateway on a busy channel. Therefore from v1.5 the 

implementation differs from the 

// carrier sense function added in the SX1272 library 

// 

int CarrierSense(bool onlyOnce = false) { 

 

  int e; 

  bool carrierSenseRetry = false; 

 

  if (send_cad_number) 

  { 

    do 

    { 

      do 

      { 

        // check for free channel (SIFS/DIFS) 

        startDoCad = millis(); 

        e = sx1272.doCAD(send_cad_number); 

        endDoCad = millis(); 

 

        PRINT_CSTSTR("%s", "--> CAD duration "); 

        PRINT_VALUE("%ld", endDoCad - startDoCad); 

        PRINTLN; 

 

        if (!e) 

        { 

          PRINT_CSTSTR("%s", "OK1\n"); 

 

          if (extendedIFS) 

          { 

            // wait for random number of CAD 

            #ifdef ARDUINO 

              uint8_t w = random(1, 8); 

            #else 

              uint8_t w = rand() % 8 + 1; 

            #endif 

 

            PRINT_CSTSTR("%s", "--> waiting for "); 

            PRINT_VALUE("%d", w); 

            PRINT_CSTSTR("%s", " CAD = "); 

            PRINT_VALUE("%d", CAD_value[loraMode] * w); 

            PRINTLN; 

 

            delay(CAD_value[loraMode] * w); 

 

            // check for free channel (SIFS/DIFS) once again 

            startDoCad = millis(); 
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            e = sx1272.doCAD(send_cad_number); 

            endDoCad = millis(); 

 

            PRINT_CSTSTR("%s", "--> CAD duration "); 

            PRINT_VALUE("%ld", endDoCad - startDoCad); 

            PRINTLN; 

 

            if (!e) 

              PRINT_CSTSTR("%s", "OK2"); 

            else 

              PRINT_CSTSTR("%s", "###2"); 

 

            PRINTLN; 

          } 

        } 

        else 

        { 

          PRINT_CSTSTR("%s", "###1\n"); 

 

          // if we have "only once" behavior then exit here to not have retries 

          if (onlyOnce) 

            return 1; 

 

            // wait for random number of DIFS 

            #ifdef ARDUINO 

              uint8_t w = random(1, 8); 

            #else 

              uint8_t w = rand() % 8 + 1; 

            #endif 

 

            PRINT_CSTSTR("%s", "--> waiting for "); 

            PRINT_VALUE("%d", w); 

            PRINT_CSTSTR("%s", " DIFS (DIFS=3SIFS) = "); 

            PRINT_VALUE("%d", SIFS_value[loraMode] * 3 * w); 

            PRINTLN; 

 

            delay(SIFS_value[loraMode] * 3 * w); 

 

            PRINT_CSTSTR("%s", "--> retry\n"); 

        } 

 

      } while (e); 

 

      // CAD is OK, but need to check RSSI 

      if (RSSIonSend) 

      { 

 

        e = sx1272.getRSSI(); 
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        uint8_t rssi_retry_count = 10; 

 

        if (!e) 

        { 

          PRINT_CSTSTR("%s", "--> RSSI "); 

          PRINT_VALUE("%d", sx1272._RSSI); 

          PRINTLN; 

 

          while (sx1272._RSSI > -90 && rssi_retry_count) 

          { 

            delay(1); 

            sx1272.getRSSI(); 

            PRINT_CSTSTR("%s", "--> RSSI "); 

            PRINT_VALUE("%d", sx1272._RSSI); 

            PRINTLN; 

            rssi_retry_count--; 

          } 

        } 

        else 

          PRINT_CSTSTR("%s", "--> RSSI error\n"); 

 

        if (!rssi_retry_count) 

          carrierSenseRetry = true; 

        else 

          carrierSenseRetry = false; 

      } 

    } while (carrierSenseRetry); 

  } 

 

  return 0; 

} 

 

Source code yang digunakan pada penelitian ini dapat dilihat pada 

https://github.com/DevyBadjarad/Program-Skripsi.git 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://github.com/DevyBadjarad/Program-Skripsi.git


83 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

// IMPORTANT 

//////////////////////////////////////////////////////////////////////////////

///////////////////////////// 

// add here some specific board define statements if you want to implement user-

defined specific settings 

// A/ LoRa radio node from IoTMCU: https://www.tindie.com/products/IOTMCU/lora-

radio-node-v10/ 

//#define IOTMCU_LORA_RADIO_NODE 

//////////////////////////////////////////////////////////////////////////////

///////////////////////////// 

  

#include <SPI.h>  

// Include the SX1272 

#include "SX1272.h" 

// Include sensors 

#include "Sensor.h" 

#include "DHT11_Humidity.h" 

#include "DHT11_Temperature.h" 

#include "DHT.H" 

//#include "DS18B20.h" 

#include "HCSR04.h" 

 

 

// IMPORTANT 

//////////////////////////////////////////////////////////////////////////////

///////////////////////////// 

// please uncomment only 1 choice 

// 

#define ETSI_EUROPE_REGULATION 

//#define FCC_US_REGULATION 

//#define SENEGAL_REGULATION 

//////////////////////////////////////////////////////////////////////////////  

 

// IMPORTANT 

////////////////////////////////////////////////////////////////////////////// 

// please uncomment only 1 choice 

//#define BAND868 

#define BAND900 

//#define BAND433 

////////////////////////////////////////////////////////////////////////////// 

 

#ifdef ETSI_EUROPE_REGULATION 

#define MAX_DBM 14 

// previous way for setting output power 

// char powerLevel='M'; 

#elif defined SENEGAL_REGULATION 
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#define MAX_DBM 10 

// previous way for setting output power 

// 'H' is actually 6dBm, so better to use the new way to set output power 

// char powerLevel='H'; 

#endif 

 

#ifdef BAND868 

#ifdef SENEGAL_REGULATION 

const uint32_t DEFAULT_CHANNEL=CH_04_868; 

#else 

const uint32_t DEFAULT_CHANNEL=CH_10_868; 

#endif 

#elif defined BAND900 

const uint32_t DEFAULT_CHANNEL=CH_12_900; 

#elif defined BAND433 

const uint32_t DEFAULT_CHANNEL=CH_00_433; 

#endif 

 

void setup() 

{   

  int e; 

 

#ifdef LOW_POWER 

  bool low_power_status = IS_LOWPOWER; 

#ifdef __SAMD21G18A__ 

  rtc.begin(); 

#endif   

#else 

  bool low_power_status = IS_NOT_LOWPOWER; 

#endif 

 

////////////////////////////////////////////////////////////////// 

// ADD YOUR SENSORS HERE    

// Sensor(nomenclature, is_analog, is_connected, is_low_power, pin_read, pin_power, 

pin_trigger=-1) 

  sensor_ptrs[0] = new DHT11_Temperature((char*)"TC1", IS_NOT_ANALOG, IS_CONNECTED, 

low_power_status, (uint8_t) 2, (uint8_t) 7 /*no pin trigger*/); 

  sensor_ptrs[1] = new DHT11_Humidity((char*)"HU1", IS_NOT_ANALOG, IS_CONNECTED, 

low_power_status, (uint8_t) 2, (uint8_t) 7 /*no pin trigger*/); 

  sensor_ptrs[2] = new HCSR04((char*)"DIS", IS_NOT_ANALOG, IS_CONNECTED, 

low_power_status, (uint8_t) 3, (uint8_t) 6, (uint8_t) 8); // for the MEGA 

//////////////////////////////////////////////////////////////////   

 

  delay(1000); 

  // Open serial communications and wait for port to open: 

#if defined __SAMD21G18A__ && not defined ARDUINO_SAMD_FEATHER_M0  

  SerialUSB.begin(38400); 

#else 

  Serial.begin(38400);   
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#endif  

  // Print a start message 

  PRINT_CSTSTR("%s","Generic LoRa sensor\n"); 

 

#ifdef ARDUINO_AVR_PRO 

  PRINT_CSTSTR("%s","Arduino Pro Mini detected\n");   

#endif 

#ifdef ARDUINO_AVR_NANO 

  PRINT_CSTSTR("%s","Arduino Nano detected\n");    

#endif 

#ifdef ARDUINO_AVR_MINI 

  PRINT_CSTSTR("%s","Arduino MINI/Nexus detected\n");   

#endif 

#ifdef ARDUINO_AVR_MEGA2560 

  PRINT_CSTSTR("%s","Arduino Mega2560 detected\n");   

#endif 

#ifdef ARDUINO_SAM_DUE 

  PRINT_CSTSTR("%s","Arduino Due detected\n");   

#endif 

#ifdef __MK66FX1M0__ 

  PRINT_CSTSTR("%s","Teensy36 MK66FX1M0 detected\n"); 

#endif 

#ifdef __MK64FX512__ 

  PRINT_CSTSTR("%s","Teensy35 MK64FX512 detected\n"); 

#endif 

#ifdef __MK20DX256__ 

  PRINT_CSTSTR("%s","Teensy31/32 MK20DX256 detected\n"); 

#endif 

#ifdef __MKL26Z64__ 

  PRINT_CSTSTR("%s","TeensyLC MKL26Z64 detected\n"); 

#endif 

#if defined ARDUINO_SAMD_ZERO && not defined ARDUINO_SAMD_FEATHER_M0 

  PRINT_CSTSTR("%s","Arduino M0/Zero detected\n"); 

#endif 

#ifdef ARDUINO_AVR_FEATHER32U4  

  PRINT_CSTSTR("%s","Adafruit Feather32U4 detected\n");  

#endif 

#ifdef  ARDUINO_SAMD_FEATHER_M0 

  PRINT_CSTSTR("%s","Adafruit FeatherM0 detected\n"); 

#endif 

 

// See http://www.nongnu.org/avr-libc/user-manual/using_tools.html 

// for the list of define from the AVR compiler 

 

#ifdef __AVR_ATmega328P__ 

  PRINT_CSTSTR("%s","ATmega328P detected\n"); 

#endif  

#ifdef __AVR_ATmega32U4__ 

  PRINT_CSTSTR("%s","ATmega32U4 detected\n"); 
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#endif  

#ifdef __AVR_ATmega2560__ 

  PRINT_CSTSTR("%s","ATmega2560 detected\n"); 

#endif  

#ifdef __SAMD21G18A__  

  PRINT_CSTSTR("%s","SAMD21G18A ARM Cortex-M0+ detected\n"); 

#endif 

#ifdef __SAM3X8E__  

  PRINT_CSTSTR("%s","SAM3X8E ARM Cortex-M3 detected\n"); 

#endif 

 

  // Power ON the module 

  sx1272.ON(); 

 

#ifdef WITH_EEPROM 

  // get config from EEPROM 

  EEPROM.get(0, my_sx1272config); 

 

  // found a valid config? 

  if (my_sx1272config.flag1==0x12 && my_sx1272config.flag2==0x35) { 

    PRINT_CSTSTR("%s","Get back previous sx1272 config\n"); 

 

    // set sequence number for SX1272 library 

    sx1272._packetNumber=my_sx1272config.seq; 

    PRINT_CSTSTR("%s","Using packet sequence number of "); 

    PRINT_VALUE("%d", sx1272._packetNumber); 

    PRINTLN; 

 

#ifdef FORCE_DEFAULT_VALUE 

    PRINT_CSTSTR("%s","Forced to use default parameters\n"); 

    my_sx1272config.flag1=0x12; 

    my_sx1272config.flag2=0x35; 

    my_sx1272config.seq=sx1272._packetNumber; 

    my_sx1272config.addr=node_addr; 

    my_sx1272config.idle_period=idlePeriodInMin;     

    my_sx1272config.overwrite=0; 

    EEPROM.put(0, my_sx1272config); 

#else 

    // get back the node_addr 

    if (my_sx1272config.addr!=0 && my_sx1272config.overwrite==1) { 

       

        PRINT_CSTSTR("%s","Used stored address\n"); 

        node_addr=my_sx1272config.addr;         

    } 

    else 

        PRINT_CSTSTR("%s","Stored node addr is null\n");  

 

    // get back the idle period 

    if (my_sx1272config.idle_period!=0 && my_sx1272config.overwrite==1) { 
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        PRINT_CSTSTR("%s","Used stored idle period\n"); 

        idlePeriodInMin=my_sx1272config.idle_period;         

    } 

    else 

        PRINT_CSTSTR("%s","Stored idle period is null\n");                  

#endif   

            

    PRINT_CSTSTR("%s","Using node addr of "); 

    PRINT_VALUE("%d", node_addr); 

    PRINTLN;    

 

    PRINT_STR("%s","Using idle period of "); 

    PRINT_VALUE("%d", idlePeriodInMin); 

    PRINTLN;      

  } 

  else { 

    // otherwise, write config and start over 

    my_sx1272config.flag1=0x12; 

    my_sx1272config.flag2=0x35; 

    my_sx1272config.seq=sx1272._packetNumber; 

    my_sx1272config.addr=node_addr; 

    my_sx1272config.idle_period=idlePeriodInMin; 

    my_sx1272config.overwrite=0; 

  } 

#endif 

   

  // Set transmission mode and print the result 

  e = sx1272.setMode(loraMode); 

  PRINT_CSTSTR("%s","Setting Mode: state "); 

  PRINT_VALUE("%d", e); 

  PRINTLN; 

 

#ifdef MY_FREQUENCY 

  e = sx1272.setChannel(MY_FREQUENCY*1000000.0*RH_LORA_FCONVERT); 

  PRINT_CSTSTR("%s","Setting customized frequency: "); 

  PRINT_VALUE("%f", MY_FREQUENCY); 

  PRINTLN; 

#else 

  e = sx1272.setChannel(DEFAULT_CHANNEL);   

#endif   

  PRINT_CSTSTR("%s","Setting Channel: state "); 

  PRINT_VALUE("%d", e); 

  PRINTLN; 

   

  // enable carrier sense 

  sx1272._enableCarrierSense=true; 

#ifdef LOW_POWER 

  // TODO: with low power, when setting the radio module in sleep mode 
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  // there seem to be some issue with RSSI reading 

  sx1272._RSSIonSend=false; 

#endif  

 

#ifdef USE_LORAWAN_SW 

  e = sx1272.setSyncWord(0x34); 

  PRINT_CSTSTR("%s","Set sync word to 0x34: state "); 

  PRINT_VALUE("%d", e); 

  PRINTLN; 

#endif 

 

  // Select amplifier line; PABOOST or RFO 

#ifdef PABOOST 

  sx1272._needPABOOST=true; 

#endif 

   

  e = sx1272.setPowerDBM((uint8_t)MAX_DBM); 

  PRINT_CSTSTR("%s","Setting Power: state "); 

  PRINT_VALUE("%d", e); 

  PRINTLN; 

   

  // Set the node address and print the result 

  e = sx1272.setNodeAddress(node_addr); 

  PRINT_CSTSTR("%s","Setting node addr: state "); 

  PRINT_VALUE("%d", e); 

  PRINTLN; 

   

  // Print a success message 

  PRINT_STR("%s","SX1272 successfully configured\n"); 

 

  delay(500); 

} 

 

Source code yang digunakan pada penelitian ini dapat dilihat pada 

https://github.com/DevyBadjarad/Program-Skripsi.git 
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// Include the SX1272 

#include "SX1272.h" 

#include "my_demo_sensor_code.h" 

 

// IMPORTANT SETTINGS 

//////////////////////////////////////////////////////////////////////////////

///////////////////////////// 

// 

// uncomment if your radio is an HopeRF RFM92W, HopeRF RFM95W, Modtronix 

inAir9B, NiceRF1276 

// or you known from the circuit diagram that output use the PABOOST line 

instead of the RFO line 

 

#define PABOOST 

//////////////////////////////////////////////////////////////////////////////  

#include <Wire.h> 

/////////////////////////////////////////////////////////////////// 

// CHANGE HERE THE NODE ADDRESS  

 

#define node_addr 6 

#define pH_sensor_pin A2 

////////////////////////////////////////////////////////////////// 

 

/////////////////////////////////////////////////////////////////// 

// UNCOMMENT HERE IF YOU HAVE CONNECTED A SMALL OLED SCREEN 

 

//#define OLED 

////////////////////////////////////////////////////////////////// 

 

// IMPORTANT 

////////////////////////////////////////////////////////////////////////////// 

// please uncomment only 1 choice 

// 

#define ETSI_EUROPE_REGULATION 

//#define FCC_US_REGULATION 

//#define SENEGAL_REGULATION 

////////////////////////////////////////////////////////////////////////////// 

 

#ifdef ETSI_EUROPE_REGULATION 

#define MAX_DBM 14 

// previous way for setting output power 

// char powerLevel='M'; 

#elif defined SENEGAL_REGULATION 

#define MAX_DBM 10 

// previous way for setting output power 

// 'H' is actually 6dBm, so better to use the new way to set output power 

// char powerLevel='H'; 

#elif defined FCC_US_REGULATION 

#define MAX_DBM 14 

#endif 

 

#ifdef OLED 

//you can also power the OLED screen with a digital pin, here pin 8 

#define OLED_PWR_PIN 8 

#include <U8x8lib.h> 

// connection may depend on the board. Use A5/A4 for most Arduino boards. On 

ESP8266-based board we use GPI05 and GPI04. Heltec ESP32 has embedded OLED. 

#if defined ARDUINO_Heltec_WIFI_LoRa_32 || defined ARDUINO_WIFI_LoRa_32 || 

defined HELTEC_LORA 
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U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ 15, /* data=*/ 4, /* reset=*/ 

16); 

#elif defined ESP8266 || defined ARDUINO_ESP8266_ESP01 

//U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ 5, /* data=*/ 4, /* reset=*/ 

U8X8_PIN_NONE); 

U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ 12, /* data=*/ 14, /* reset=*/ 

U8X8_PIN_NONE); 

#else 

//reset is not used 

U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ A5, /* data=*/ A4, /* reset=*/ 

U8X8_PIN_NONE); 

#endif 

char oled_msg[20]; 

#endif 

 

#define FLOAT_TEMP 

 

#define DEFAULT_DEST_ADDR 1 

#define LORAMODE  1 

 

double sensor_value; 

unsigned long nextTransmissionTime=0L; 

char float_str[20]; 

uint8_t message[100]; 

 

int loraMode=LORAMODE; 

 

char *ftoa(char *a, double f, int precision) 

{ 

 long p[] = {0,10,100,1000,10000,100000,1000000,10000000,100000000}; 

  

 char *ret = a; 

 long heiltal = (long)f; 

 itoa(heiltal, a, 10); 

 while (*a != '\0') a++; 

 *a++ = '.'; 

 long desimal = abs((long)((f - heiltal) * p[precision])); 

 if (desimal < p[precision-1]) { 

  *a++ = '0'; 

 }   

 itoa(desimal, a, 10); 

 return ret; 

} 

 

 

void setup() 

{ 

  int e; 

  Wire.begin(); 

 

  delay(3000); 

  // Open serial communications and wait for port to open: 

  Serial.begin(38400); 

  // Print a start message 

  Serial.println(F("Simple LoRa sensor demo")); 

   

   pinMode(pH_sensor_pin, INPUT); 

 

#ifdef OLED 

  u8x8.begin(); 

  u8x8.setFont(u8x8_font_chroma48medium8_r); 

  u8x8.drawString(0, 1, "Simple TempDemo"); 

  u8x8.drawString(0, 2, "LoRa mode 1");    

#endif   
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#if defined ARDUINO_Heltec_WIFI_LoRa_32 || defined ARDUINO_WIFI_LoRa_32 || defined 

HELTEC_LORA 

  // for the Heltec ESP32 WiFi LoRa module 

  sx1272.setCSPin(18); 

#endif 

 

  // Power ON the module 

  sx1272.ON(); 

   

  // Set transmission mode and print the result 

  e = sx1272.setMode(loraMode); 

  Serial.print(F("Setting Mode: state ")); 

  Serial.println(e, DEC); 

 

  // enable carrier sense 

  sx1272._enableCarrierSense=true; 

     

  // Select frequency channel 

  e = sx1272.setChannel(CH_12_900); 

  Serial.print(F("Setting Channel: state ")); 

  Serial.println(e, DEC); 

   

  // Select amplifier line; PABOOST or RFO 

#ifdef PABOOST 

  sx1272._needPABOOST=true; 

#endif 

 

  e = sx1272.setPowerDBM((uint8_t)MAX_DBM); 

   

  Serial.print(F("Setting Power: state ")); 

  Serial.println(e); 

   

  // Set the node address and print the result 

  e = sx1272.setNodeAddress(node_addr); 

  Serial.print(F("Setting node addr: state ")); 

  Serial.println(e, DEC); 

   

  // Print a success message 

  Serial.println(F("SX1272 successfully configured")); 

 

  delay(500); 

 

  // initialization of the demo sensor 

  sensor_Init(); 

} 

 

          float simulate_pH_reading() { 

  // Menghasilkan nilai pH acak antara 6.0 hingga 7.0 

  return 6.0 + (random(0, 101) / 100.0); // Menghasilkan nilai antara 6.0 hingga 

7.0 

} 

 

Source code yang digunakan pada penelitian ini dapat dilihat pada 

https://github.com/DevyBadjarad/Program-Skripsi.git 
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// Include the SX1272 

#include "SX1272.h" 

#include "my_demo_sensor_code.h" 

 

// IMPORTANT SETTINGS 

////////////////////////////////////////////////////////////////////////////// 

// 

// uncomment if your radio is an HopeRF RFM92W, HopeRF RFM95W, Modtronix 

inAir9B, NiceRF1276 

// or you known from the circuit diagram that output use the PABOOST line 

instead of the RFO line 

 

#define PABOOST 

//////////////////////////////////////////////////////////////////////////////  

#include <Wire.h> 

/////////////////////////////////////////////////////////////////// 

// CHANGE HERE THE NODE ADDRESS  

 

#define node_addr 5 

////////////////////////////////////////////////////////////////// 

 

/////////////////////////////////////////////////////////////////// 

// UNCOMMENT HERE IF YOU HAVE CONNECTED A SMALL OLED SCREEN 

 

//#define OLED 

////////////////////////////////////////////////////////////////// 

 

// IMPORTANT 

////////////////////////////////////////////////////////////////////////////// 

// please uncomment only 1 choice 

// 

#define ETSI_EUROPE_REGULATION 

//#define FCC_US_REGULATION 

//#define SENEGAL_REGULATION 

////////////////////////////////////////////////////////////////////////////// 

 

#ifdef ETSI_EUROPE_REGULATION 

#define MAX_DBM 14 

// previous way for setting output power 

// char powerLevel='M'; 

#elif defined SENEGAL_REGULATION 

#define MAX_DBM 10 

// previous way for setting output power 

// 'H' is actually 6dBm, so better to use the new way to set output power 

// char powerLevel='H'; 

#elif defined FCC_US_REGULATION 

#define MAX_DBM 14 

#endif 

  

#ifdef OLED 

//you can also power the OLED screen with a digital pin, here pin 8 

#define OLED_PWR_PIN 8 

#include <U8x8lib.h> 

// connection may depend on the board. Use A5/A4 for most Arduino boards. On 

ESP8266-based board we use GPI05 and GPI04. Heltec ESP32 has embedded OLED. 

#if defined ARDUINO_Heltec_WIFI_LoRa_32 || defined ARDUINO_WIFI_LoRa_32 || 

defined HELTEC_LORA 

U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ 15, /* data=*/ 4, /* 

reset=*/ 16); 

#elif defined ESP8266 || defined ARDUINO_ESP8266_ESP01 
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//U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ 5, /* data=*/ 4, /* reset=*/ 

U8X8_PIN_NONE); 

U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ 12, /* data=*/ 14, /* reset=*/ 

U8X8_PIN_NONE); 

#else 

//reset is not used 

U8X8_SSD1306_128X64_NONAME_SW_I2C u8x8(/* clock=*/ A5, /* data=*/ A4, /* reset=*/ 

U8X8_PIN_NONE); 

#endif 

char oled_msg[20]; 

#endif 

 

#define FLOAT_TEMP 

 

#define DEFAULT_DEST_ADDR 1 

#define LORAMODE  1 

 

double sensor_value; 

unsigned long nextTransmissionTime=0L; 

char float_str[20]; 

uint8_t message[100]; 

 

int loraMode=LORAMODE; 

 

char *ftoa(char *a, double f, int precision) 

{ 

 long p[] = {0,10,100,1000,10000,100000,1000000,10000000,100000000}; 

  

 char *ret = a; 

 long heiltal = (long)f; 

 itoa(heiltal, a, 10); 

 while (*a != '\0') a++; 

 *a++ = '.'; 

 long desimal = abs((long)((f - heiltal) * p[precision])); 

 if (desimal < p[precision-1]) { 

  *a++ = '0'; 

 }   

 itoa(desimal, a, 10); 

 return ret; 

} 

 

void setup() 

{ 

  int e; 

  Wire.begin(); 

 

  delay(3000); 

  // Open serial communications and wait for port to open: 

  Serial.begin(38400); 

  // Print a start message 

  Serial.println(F("Simple LoRa sensor demo")); 

 

#ifdef OLED 

  u8x8.begin(); 

  u8x8.setFont(u8x8_font_chroma48medium8_r); 

  u8x8.drawString(0, 1, "Simple TempDemo"); 

  u8x8.drawString(0, 2, "LoRa mode 1");    

#endif   

 

#if defined ARDUINO_Heltec_WIFI_LoRa_32 || defined ARDUINO_WIFI_LoRa_32 || defined 

HELTEC_LORA 

  // for the Heltec ESP32 WiFi LoRa module 

  sx1272.setCSPin(18); 

#endif 
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  // Power ON the module 

  sx1272.ON(); 

   

  // Set transmission mode and print the result 

  e = sx1272.setMode(loraMode); 

  Serial.print(F("Setting Mode: state ")); 

  Serial.println(e, DEC); 

 

  // enable carrier sense 

  sx1272._enableCarrierSense=true; 

     

  // Select frequency channel 

  e = sx1272.setChannel(CH_12_900); 

  Serial.print(F("Setting Channel: state ")); 

  Serial.println(e, DEC); 

   

  // Select amplifier line; PABOOST or RFO 

#ifdef PABOOST 

  sx1272._needPABOOST=true; 

#endif 

 

  e = sx1272.setPowerDBM((uint8_t)MAX_DBM); 

   

  Serial.print(F("Setting Power: state ")); 

  Serial.println(e); 

   

  // Set the node address and print the result 

  e = sx1272.setNodeAddress(node_addr); 

  Serial.print(F("Setting node addr: state ")); 

  Serial.println(e, DEC); 

   

  // Print a success message 

  Serial.println(F("SX1272 successfully configured")); 

 

  delay(500); 

 

  // initialization of the demo sensor 

  sensor_Init(); 

} 

 

float simulate_TDS_reading() { 

  // Menghasilkan nilai TDS simulasi antara 1200 hingga 1230 

  return random(1200, 1231); // Menghasilkan nilai antara 1200 hingga 1230 

} 

 

Source code yang digunakan pada penelitian ini dapat dilihat pada 

https://github.com/DevyBadjarad/Program-Skripsi.git 

 

 

 

 

 

 

 

 

 

 

 

https://github.com/DevyBadjarad/Program-Skripsi.git


95 
 

 
 

Lampiran 6 Lembar Perbaikan Skripsi 

 

 


