/**
 *
 * Title: Crypto-Blocks
 * Owners: Manu Suresh, Aakash Maddi, Justin Baumann
 * 
 * 
 * NOTE: The comments in this code are also valid for other crypto-currencies displayed in this project. 
 * 
**/

#include <ArduinoJson.h>

/*
The servo motors are defined as btcServo1, btcServo2, btcServo3, where the first displays the newest value and the last one displays the oldest. 
*/
Servo btcServo1;
Servo btcServo2;
Servo btcServo3;

const size_t bufferSize = 3*JSON_OBJECT_SIZE(1) + JSON_OBJECT_SIZE(3) + 60;
DynamicJsonBuffer jsonBuffer(bufferSize);


float BTCUSD =0.0;
float btc1,btc2,btc3;
bool btc1flag,btc2flag;
int pos1,pos2,pos3;

/*
The setup() portion initiates the servo setup. This initializes the servos to start from the same position and defines each motor on the respective Photon. 
*/
void setup() {
    
//This initializes the bitrate for data communication from the Photon to the computer.
  Serial.begin(9600);
  
//attach() function maps the various components and tells the photon where each motor can be found on the board for communication.
  btcServo1.attach(D0);
  btcServo2.attach(D1);
  btcServo3.attach(D3);

//Sets all the motors to 90° i.e., the same starting position. 
  btcServo1.write(90);
  btcServo2.write(90);
  btcServo3.write(90);

//A delay is introduced to make sure that all the motors are setup and working before displaying the cryptocurrency values. The photon waits for 5 seconds
// before calling the bitcoin(). 
  delay(5000);
  btc1flag = true;
  btc2flag = true;
  
 
  Particle.subscribe("hook-response/bitcoin", bitcoin, MY_DEVICES);
  btc1 = 0.0;
  btc2 = 0.0;
  btc3 = 0.0;
  pos1 = 0;
  pos2 = 0;
  pos3 = 0;

}

/*
The bitcoin() function is used to fetch the crypto currency price data, process and pass them on to the servo motors to display them. 
This would be further explained below.
*/
void bitcoin(const char *event, const char *data) {
    JsonObject& root = jsonBuffer.parseObject(data); //The JSON data received from the webhook is parsed using the parseObject().
    float BTC_USD = root["USD"]; //The latest cryptocurrency price is received in terms on USD and stored in the BTC_USD variable. 
    
    //We use a swap function to store the last two prices of cryptocurrency after a predetermined interval of time. 
    BTCUSD = BTC_USD;
    btc3 = btc2;
    btc2 = btc1;
    btc1 = BTCUSD;
    
    //Particle.publish() sends an instruction to the cloud saying that an event occurred. This is purely for your reference if you are using the Particle cloud IDE.
    Particle.publish("btc3",(String)btc3,PUBLIC);
    Particle.publish("btc2",(String)btc2,PUBLIC);
    Particle.publish("btc1",(String)btc1,PUBLIC);
    
    /*The following code is used to move the crypto-blocks based on the price movement of the crypto-currency.
        The most recent, the older and the oldest values are compared to define the rotation of the servo motor, which in turn defines the height of the crypto-block. 
        The code is written in a way to smoothen out the jerky and snappy movements of the blocks and transition in a pleasant fashion. 
    */
    if(btc1<btc2){
        if(btc2<btc3){
            pos1 = getposition(btcServo1);
            if(pos1 > 45){
                for(int i = pos1;i>=45;i--){
                    btcServo1.write(i);
                    delay(10); }
            }else{
                for(int i= pos1;i<=45;i++){
                    btcServo1.write(i);
                    delay(10);
                }
            }
            pos2 = getposition(btcServo2);
            if(pos2 > 90){
                for(int i = pos1;i>=90;i--){
                    btcServo2.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos2;i<=90;i++){
                    btcServo2.write(i);
                    delay(10);
                }
            }
            pos3 = getposition(btcServo3);
            if(pos2 > 165){
                for(int i = pos3;i>=165;i--){
                    btcServo3.write(i);
                    delay(10); }
            }else{
                for(int i= pos3;i<=165;i++){
                    btcServo3.write(i);
                    delay(10);
                }
            }
        }
        else if(btc1<btc3){
            pos1 = getposition(btcServo1);
            if(pos1 > 45){
                for(int i = pos1;i>=45;i--){
                    btcServo1.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos1;i<=45;i++){
                    btcServo1.write(i);
                    delay(10);
                }
            }
            pos2 = getposition(btcServo2);
            if(pos2 > 165){
                for(int i = pos1;i>=165;i--){
                    btcServo2.write(i);
                    delay(10); }
            }else{
                for(int i= pos2;i<=165;i++){
                    btcServo2.write(i);
                    delay(10);
                }
            }
            pos3 = getposition(btcServo3);
            if(pos2 > 90){
                for(int i = pos3;i>=90;i--){
                    btcServo3.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos3;i<=90;i++){
                    btcServo3.write(i);
                    delay(10);
                }
            }
        }else{
            pos1 = getposition(btcServo1);
            if(pos1 > 90){
                for(int i = pos1;i>=90;i--){
                    btcServo1.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos1;i<=90;i++){
                    btcServo1.write(i);
                    delay(10);
                }
            }
            pos2 = getposition(btcServo2);
            if(pos2 > 165){
                for(int i = pos1;i>=165;i--){
                    btcServo2.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos2;i<=165;i++){
                    btcServo2.write(i);
                    delay(10);
                }
            }
            pos3 = getposition(btcServo3);
            if(pos2 > 45){
                for(int i = pos3;i>=45;i--){
                    btcServo3.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos3;i<=45;i++){
                    btcServo3.write(i);
                    delay(10);
                }
            }
        }
    }
    else{ //if 1 > 2
        if(btc2>btc3){
            pos1 = getposition(btcServo1);
            if(pos1 > 165){
                for(int i = pos1;i>=165;i--){
                    btcServo1.write(i);
                    delay(10);
                  }
            }else{
                for(int i= pos1;i<=165;i++){
                    btcServo1.write(i);
                    delay(10);
                }
            }
            pos2 = getposition(btcServo2);
            if(pos2 > 90){
                for(int i = pos1;i>=90;i--){
                    btcServo2.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos2;i<=90;i++){
                    btcServo2.write(i);
                    delay(10);
                }
            }
            pos3 = getposition(btcServo3);
            if(pos2 > 45){
                for(int i = pos3;i>=45;i--){
                    btcServo3.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos3;i<=45;i++){
                    btcServo3.write(i);
                    delay(10);
                }
            }
        }
        else if(btc1<btc3){
            pos1 = getposition(btcServo1);
            if(pos1 > 90){
                for(int i = pos1;i>=90;i--){
                    btcServo1.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos1;i<=90;i++){
                    btcServo1.write(i);
                    delay(10);
                }
            }
            pos2 = getposition(btcServo2);
            if(pos2 > 45){
                for(int i = pos1;i>=45;i--){
                    btcServo2.write(i);
                    delay(10);
                  }
            }else{
                for(int i= pos2;i<=45;i++){
                    btcServo2.write(i);
                    delay(10);
                }
            }
            pos3 = getposition(btcServo3);
            if(pos2 > 165){
                for(int i = pos3;i>=165;i--){
                    btcServo3.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos3;i<=165;i++){
                    btcServo3.write(i);
                    delay(10);
                }
            }
        }else{// if 2<3

            pos1 = getposition(btcServo1);
            if(pos1 > 165){
                for(int i = pos1;i>=165;i--){
                    btcServo1.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos1;i<=165;i++){
                    btcServo1.write(i);
                    delay(10);
                }
            }
            pos2 = getposition(btcServo2);
            if(pos2 > 45){
                for(int i = pos1;i>=45;i--){
                    btcServo2.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos2;i<=45;i++){
                    btcServo2.write(i);
                    delay(10);
                }
            }
            pos3 = getposition(btcServo3);
            if(pos2 > 90){
                for(int i = pos3;i>=90;i--){
                    btcServo3.write(i);
                    delay(10);
                }
            }else{
                for(int i= pos3;i<=90;i++){
                    btcServo3.write(i);
                    delay(10);
                }
            }
        }
    }
}


/*The loop() part of the code is used to continuously make API calls and receive the price data after a predetermined interval (limited to 15 seconds before fetching the price again). 
is interval can be modified and determined based on the limits defined by the API. 

The API used in this code has a limit of 6000 calls per hour. 
*/
void loop() {
    Particle.publish("bitcoin");
    String btc = (String)BTCUSD;
    Particle.publish("BTC",btc, PUBLIC);
    delay(15000);
}

//getPosition() is used to get the rotation of the servo. This function is used to find the position of the motor and use it to enable a smooth transition. 
int getposition(Servo servo){
    int pos = servo.read();
    return pos;
}


