#Fezul Chess Computer Updated 17 July 2021
#This is a Raspberry Pi Chess Computer
#Author : Fernando Echavarria
# Date   : 17 Jul 2021
# This program is free software: you can modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation.
#See the GNU General Public License for more details.
#This chess computer uses stockfish as the chess engine.
#Thanks to Max Dobres from chess.fortherapy.co.uk for his guidance, support and inspiration to complete this project. His website
#is an excellent source of information for those who whould like to work in a similar project.
#Thanks to Niklas Fiekas for developing and supporting the python-chess library which is used here to valid human chess moves.
#Thanks to all who have developed python libraries and who made this project possible.
#This is just the beginning. There is a great joy working on your own projects. Enjoy it!
import chess
import chess.engine
import board
import time
import smbus
import math
import board
import busio
import adafruit_tca9548a
import adafruit_character_lcd.character_lcd_rgb_i2c as character_lcd
from Adafruit_LED_Backpack import Matrix8x8
from adafruit_mcp230xx.mcp23017 import MCP23017
from PIL import Image
from time import sleep
from adafruit_ht16k33.matrix import Matrix8x8x2
from gpiozero import Button
start_button = Button(14) #This constant define GPIO #14 for the start button
#button_1 = Button(15) #This button triggers the start of the game after all pieces are at the right position
global x
global y
global z
# MUX stuff
I2C_address = 0x71  # address of mux changed to avoid conflict with led driver
I2C_bus_number = 1
bus = smbus.SMBus(I2C_bus_number)
# bus = smbus.SMBus(1) # Rev 2 Pi uses 1
# this program scans 64 inputs on 4 MCP23017 port exapanders and returns changes
mbrd = [0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF]   # mbrd is the 8 columns of the chess board this sets them to 11111111 : open w
chcol =["a","b","c","d","e","f","g","h",'X','Y']
DEVICE = [0x21,0x22,0x23, 0x24]  # the 4 I2c Device address of the MCP23017s (A0-A2)
GPIOn = [0x12, 0x13]
IODIRA = 0x00 # APin direction register for first 8 ie 1 = input or 2= output
IODIRB = 0x01 # B Pin direction register
GPIOA  = 0x12 # Register for inputs
GPIOB  = 0x13 # B Register for inputs
GPPUA= 0x0C  # Register for Pull ups A
GPPUB= 0x0D  # Register for Pull ups B
# tested 12/4/2017
# Create display instance on default I2C address (0x70) and bus number.
display = Matrix8x8.Matrix8x8()
start_position = str()
end_position = str()
pixel_engine_start = []
pixel_engine_end = []
#Define pixel square
#Row1
a1= "a1"
b1= "b1"
c1= "c1"
d1= "d1"
e1= "e1"
f1= "f1"
g1= "g1"
h1= "h1"
#Row2
a2= "a2"
b2= "b2"
c2= "c2"
d2= "d2"
e2= "e2"
f2= "f2"
g2= "g2"
h2= "h2"
#Row3
a3= "a3"
b3= "b3"
c3= "c3"
d3= "d3"
e3= "e3"
f3= "f3"
g3= "g3"
h3= "h3"
#Row4
a4= "a4"
b4= "b4"
c4= "c4"
d4= "d4"
e4= "e4"
f4= "f4"
g4= "g4"
h4= "h4"
#Row5
a5= "a5"
b5= "b5"
c5= "c5"
d5= "d5"
e5= "e5"
f5= "f5"
g5= "g5"
h5= "h5"
#Row6
a6= "a6"
b6= "b6"
c6= "c6"
d6= "d6"
e6= "e6"
f6= "f6"
g6= "g6"
h6= "h6"
#Row7
a7= "a7"
b7= "b7"
c7= "c7"
d7= "d7"
e7= "e7"
f7= "f7"
g7= "g7"
h7= "h7"
#Row8
a8= "a8"
b8= "b8"
c8= "c8"
d8= "d8"
e8= "e8"
f8= "f8"
g8= "g8"
h8= "h8"
#Matrix Dictionary
my_dict = {a1: [7,0], b1: [7,1], c1:[7,2], d1:[7,3], e1:[7,4], f1:[7,5], g1:[7,6], h1:[7,7],
           a2: [6,0], b2: [6,1], c2:[6,2], d2:[6,3], e2:[6,4], f2:[6,5], g2:[6,6], h2:[6,7],
           a3: [5,0], b3: [5,1], c3:[5,2], d3:[5,3], e3:[5,4], f3:[5,5], g3:[5,6], h3:[5,7],
           a4: [4,0], b4: [4,1], c4:[4,2], d4:[4,3], e4:[4,4], f4:[4,5], g4:[4,6], h4:[4,7],
           a5: [3,0], b5: [3,1], c5:[3,2], d5:[3,3], e5:[3,4], f5:[3,5], g5:[3,6], h5:[3,7],
           a6: [2,0], b6: [2,1], c6:[2,2], d6:[2,3], e6:[2,4], f6:[2,5], g6:[2,6], h6:[2,7],
           a7: [1,0], b7: [1,1], c7:[1,2], d7:[1,3], e7:[1,4], f7:[1,5], g7:[1,6], h7:[1,7],
           a8: [0,0], b8: [0,1], c8:[0,2], d8:[0,3], e8:[0,4], f8:[0,5], g8:[0,6], h8:[0,7]
           }
#Valid Moves Dictionary
my_valid = {a1: [0,7], b1: [1,7], c1:[2,7], d1:[3,7], e1:[4,7], f1:[5,7], g1:[6,7], h1:[7,7],
           a2: [0,6], b2: [1,6], c2:[2,6], d2:[3,6], e2:[4,6], f2:[5,6], g2:[6,6], h2:[7,6],
           a3: [0,5], b3: [1,5], c3:[2,5], d3:[3,5], e3:[4,5], f3:[5,5], g3:[6,5], h3:[7,5],
           a4: [0,4], b4: [1,4], c4:[2,4], d4:[3,4], e4:[4,4], f4:[5,4], g4:[6,4], h4:[7,4],
           a5: [0,3], b5: [1,3], c5:[2,3], d5:[3,3], e5:[4,3], f5:[5,3], g5:[6,3], h5:[7,3],
           a6: [0,2], b6: [1,2], c6:[2,2], d6:[3,2], e6:[4,2], f6:[5,2], g6:[6,2], h6:[7,2],
           a7: [0,1], b7: [1,1], c7:[2,1], d7:[3,1], e7:[4,1], f7:[5,1], g7:[6,1], h7:[7,1],
           a8: [0,0], b8: [1,0], c8:[2,0], d8:[3,0], e8:[4,0], f8:[5,0], g8:[6,0], h8:[7,0]
           }
def lcd_clear(): #This function clear the LCD at the start of the game
    lcd_channel()
    lcd.clear()
    lcd.message = "Adjust Pieces\nPress <Start>"
    time.sleep(1)
def ledmx(y,x,z): #This function initiate LED Matrix
        bus.write_byte(I2C_address,2)  # tell MUX to use LED channel 2 = 1**2 channel 1    time.sleep(0.1)
        display.set_pixel(y, x, z)
        display.write_display()
def lcd_channel():#This function initiate the LCD Display 16x2
    global my_move_input
    global tca
    global lcd
    # Create the I2C interface.
    i2c = busio.I2C(board.SCL, board.SDA)
    # Modify this if you have a different sized Character LCD
    lcd_columns = 16
    lcd_rows = 2
    # Initialise the LCD class
    #lcd = character_lcd.Character_LCD_RGB_I2C(i2c, lcd_columns, lcd_rows)
    # Create the TCA9548A object and give it the I2C bus
    tca = adafruit_tca9548a.TCA9548A(i2c, address=0x71)
    # Initialise the LCD class
    lcd = character_lcd.Character_LCD_RGB_I2C(tca[0], lcd_columns, lcd_rows)
    # Set LCD color to red
    lcd.color = [100, 0, 0]
    #time.sleep(3)
def full_LED_matrix_on(): #This function turns theL LED Matrix OFF
    for y in range(1,9):
        if y== 8: y=0  #strange wiring on led driver
        for x in range (8):
            ledmx(y,x,1)
            time.sleep(0.01)
def full_LED_matrix_off(): #This function turns the LED Matrix OFF
    for y in range (1,9):
        if y== 8: y=0  #strange wiring on led driver
        for x in range (8):
            ledmx(y,x,0)
            time.sleep(0.01)
def status_check():
    # LED on MUX channel 2 = 1**2 channel 1  
    bus.write_byte(I2C_address,2)  
    display.begin()
    display.clear()
    display.write_display()
    #lcd_channel() #This created an instance of LCD
    #lcd.clear()
    # first we do a one time setup of the MCPs
    for i in range(0,4):  # only device 4 available
    # first calculate channel code to send to MUX
    # MCPs on channels 2, 3, 4, 5,
      i2c_channel=2**(i+2) # calculates binary that gives channel pos, ie channel 0 is 0b00000001 and channel 4 is b0b00010000
      bus.write_byte(I2C_address,i2c_channel)  # tell MUX to use this channel
      # time.sleep(0.2)
      #for each of the 4 devices
      # Set all A 8 GPA pins as  input. ie set them to 1 oXFF = 11111111
      bus.write_byte_data(DEVICE[i],IODIRA,0xFF)
      # Set pull up on GPA pins .ie from default of 0 to 11111111
      bus.write_byte_data(DEVICE[i],GPPUA,0xFF)
      # Set all B 8 GPB pins as  input. ie set them to 1 oXFF = 11111111
      bus.write_byte_data(DEVICE[i],IODIRB,0xFF)
      # Set pull up on GPB pins .ie from default of 0 to 11111111
      bus.write_byte_data(DEVICE[i],GPPUB,0xFF)
    #lcd.message = "Adjust Pieces\nBefore Start"
    #time.sleep(3)
    print ("Adjust Pieces Before Start and Push <start> ")
    #count_status = 0
    # now look for a change
    while True:
      if start_button.is_pressed:  
      #if button_1.is_pressed:#Button is pressed when all pieces are in the right position to start game
          break
      # read the 8 registers
      for k in range(0,4):
        for l in range(2):  # for each MCP register A and B
          i2c_channel=2**(k+2) # calculates binary that gives channel pos, ie channel 0 is 0b00000001 and channel 4 is b0b00010000
          bus.write_byte(I2C_address,i2c_channel)  # tell MUX to use this channel
          a = bus.read_byte_data(DEVICE[k],GPIOn[l])
          if a != mbrd[(k*2)+l]: # there has been a change
            c = a ^ mbrd[(k*2)+l]  # bitwise operation copies the bit if it is set in one operand but not both.
            dirx = "close"
            z=1
            if a > mbrd[(k*2)+l] :
              dirx = "open"  # if the number gets bigger a 0 has changed to a 1
              z=0
            y = math.frexp(c)[1]  # calculates integer part of log base 2, which is binary bit position
            x= (k*2)+l
            if y== 8: y=0  #strange wiring on led driver
            ledmx(y,x,z) #This functions turns the LED On for the selected position
            mbrd[(k*2)+l]=a  # update the current state of the board
def magnetic_move():
    global my_move_input
    global move_count
    # LED on MUX channel 2 = 1**2 channel 1  
    bus.write_byte(I2C_address,2)  
    display.begin()
    display.clear()
    display.write_display()
    # first we do a one time setup of the MCPs
    for i in range(0,4):  # only device 4 available
    # first calculate channel code to send to MUX
    # MCPs on channels 2, 3, 4, 5,
      i2c_channel=2**(i+2) # calculates binary that gives channel pos, ie channel 0 is 0b00000001 and channel 4 is b0b00010000
      bus.write_byte(I2C_address,i2c_channel)  # tell MUX to use this channel
      # time.sleep(0.2)
      #for each of the 4 devices
      # Set all A 8 GPA pins as  input. ie set them to 1 oXFF = 11111111
      bus.write_byte_data(DEVICE[i],IODIRA,0xFF)
      # Set pull up on GPA pins .ie from default of 0 to 11111111
      bus.write_byte_data(DEVICE[i],GPPUA,0xFF)
      # Set all B 8 GPB pins as  input. ie set them to 1 oXFF = 11111111
      bus.write_byte_data(DEVICE[i],IODIRB,0xFF)
      # Set pull up on GPB pins .ie from default of 0 to 11111111
      bus.write_byte_data(DEVICE[i],GPPUB,0xFF)
    my_move_input= ""
    print ("Press <Start>\nMake your Move:")
    # now look for a change
    while len(my_move_input)<=3:
      # read the 8 registers
      for k in range(0,4):
        for l in range(2):  # for each MCP register A and B
          i2c_channel=2**(k+2) # calculates binary that gives channel pos, ie channel 0 is 0b00000001 and channel 4 is b0b00010000
          bus.write_byte(I2C_address,i2c_channel)  # tell MUX to use this channel
          a = bus.read_byte_data(DEVICE[k],GPIOn[l])
          if a != mbrd[(k*2)+l]: # there has been a change
            c = a ^ mbrd[(k*2)+l]  # bitwise operation copies the bit if it is set in one operand but not both.
            dirx = "close"
            z=1
            if a > mbrd[(k*2)+l] :
              dirx = "open"  # if the number gets bigger a 0 has changed to a 1
              z=0
            y = math.frexp(c)[1]  # calculates integer part of log base 2, which is binary bit position
            x= (k*2)+l
            #print (x,y, chcol[x], y, dirx, l)
            square_label = str(chcol[x]) + str(y)
            if my_move_input != str(square_label):
              my_move_input = my_move_input + str(square_label)
              print ("my_move", my_move_input)
              print ("Lenght :", len(my_move_input))
              if len(my_move_input)> 4 :
                  break
            if y== 8: y=0  #strange wiring on led driver
            ledmx(y,x,z)
            mbrd[(k*2)+l]=a  # update the current state of the board
            time.sleep(0.5)
    lcd.clear()
    lcd.message = "Move:\nHuman: " + my_move_input
    time.sleep(3)
    return my_move_input    
def start_function():#This function starts FEZUL Chess Programm
    lcd_channel()
    lcd.clear()
    lcd.message = "Press <Start>"
    time.sleep(1)    
    start_button.wait_for_press()
def matrix_fill():
    #Filling the Entire Matrix. To fill the entire matrix, just use the fill() function and pass in the color you want to set it to. For instance, if you wanted to set everything to green, you would use:
    #matrix.fill(matrix.LED_YELLOW)
    for x in range(8):
        for y in range(8):
            matrix[x,y] = matrix.LED_GREEN
            time.sleep(.1)
    #Clear matrix before move
    matrix.fill(matrix.LED_OFF)
def keyboard_move():
    global my_move_input
    # this program scans both registers one device, giving 2 x 8 = 16 inputs, only 9 of these are used in the NOX program
    #bus = smbus.SMBus(0)  # Rev 1 Pi uses 0
    bus = smbus.SMBus(1) # Rev 2 Pi uses 1
    # this program scans both the A and B registers of one MCP23017 port expander and returns changes
    mbrd = [0xFF,0xFF]   # mbrd is the noughts and crosses board  this sets them to 11111111 : open w
    chcol =["A","B","C"]  # column labels
    i2cadd=0x21 # the I2c Device address of the MCP23017s (A0-A2)
    GPIOn = [0x12, 0x13]
    IODIRA = 0x00 # APin direction register for first 8 ie 1 = input or 2= output
    IODIRB = 0x01 # B Pin direction register
    GPIOA  = 0x12 # Register for inputs
    GPIOB  = 0x13 # B Register for inputs
    GPPUA= 0x0C  # Register for Pull ups A
    GPPUB= 0x0D  # Register for Pull ups B
    # Set all A 8 GPA pins as  input. ie set them to 1 oXFF = 11111111
    bus.write_byte_data(i2cadd,IODIRA,0xFF)
    # Set pull up on GPA pins .ie from default of 0 to 11111111
    bus.write_byte_data(i2cadd,GPPUA,0xFF)
    # Set all B 8 GPB pins as  input. ie set them to 1 oXFF = 11111111
    bus.write_byte_data(i2cadd,IODIRB,0xFF)
    # Set pull up on GPB pins .ie from default of 0 to 11111111
    bus.write_byte_data(i2cadd,GPPUB,0xFF)
    a= "a"
    b= "b"
    c= "c"
    d= "d"
    e= "e"
    f= "f"
    g= "g"
    h= "h"
    #Keyboard Dictionary
    keyboard_dict = {1: a, 2: b, 3: c, 4: d, 5: e, 6: f, 7: g, 8: h,
               9: 1, 10: 2, 11: 3, 12: 4, 13: 5, 14: 6, 15: 7, 16: 8
               }
    my_move_input= ""
    lcd.clear()
    lcd.message = "Press <Start>"
    time.sleep(1)
    lcd.clear()
    lcd.message = "Make your Move"
    time.sleep(2)
    # now look for a change
    # Loop until user presses CTRL-C
    while len(my_move_input)<=3:
      # read the 8 registers
      for l in range(2):  #loops round both registers of MCP23017
        a = bus.read_byte_data(i2cadd,GPIOn[l])
        #print(a)
        #print(mbrd)
        if a != mbrd[l]: # there has been a change
          c = a ^ mbrd[l]  # bitwise operation copies the bit if it is set in one operand but not both.
          #dirx = "Close"
          if a > mbrd[l] :
              dirx = "Open"  # if the number gets bigger a 0 has changed to a 1
              y = math.frexp(c)[1]  # calculates integer part of log base 2, which is binary bit position
              w=y+l*8
              print(w)
              my_move_input = my_move_input + str(keyboard_dict.get(w))
              print ("my_move", my_move_input)    # chcol[(w+2)%3], (int((w-1)/3))+1
              lcd.clear()
              lcd.message = "my move: " + my_move_input
              time.sleep(3)
              if len(my_move_input)== 4 :
                  break
          mbrd[l]=a  # update the current state of the board
          time.sleep(0.5)
    return my_move_input
def check_status():
    global status
    if board.is_check() == True:
        #print (board)
        #print ("===============")
        print ("Check")
        lcd.clear()
        lcd.message = "Check!"
        time.sleep(1)
    if board.is_checkmate()== True:
        #print(board)
        #print ("===============")
        print ("Checkmate")
        lcd.clear()
        lcd.message = "Checkmate!\nPress Select!"
        time.sleep(1)
        #Fill Matrix ON
        full_LED_matrix_on()
        #Fill Matrix OFF
        full_LED_matrix_off()
        shutdown()
        #break
        status = False
    if board.is_stalemate()== True:
        #print(board)
        #print ("===============")
        print ("stalemate")
        lcd.clear()
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    if board.is_insufficient_material()== True:
        #print(board)
        #print ("===============")
        print ("I am sorry! There is insufficient Material")
        print ("Stalemate!")
        lcd.clear()
        scroll_msg = "There is insufficient Material"
        lcd.message = scroll_msg
        # Scroll to the left
        for i in range(len(scroll_msg)+16):
            time.sleep(0.5)
            lcd.move_left()
        lcd.clear()
        time.sleep(1)
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    if board.is_seventyfive_moves()== True:
        #print(board)
        #print ("===============")
        print ("I am sorry! Seventy Five Moves")
        print ("stalemate")
        lcd.clear()
        scroll_msg = "Seventy Five Moves"
        lcd.message = scroll_msg
        # Scroll to the left
        for i in range(len(scroll_msg)+16):
            time.sleep(0.5)
            lcd.move_left()
        lcd.clear()
        time.sleep(1)
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    if board.is_fivefold_repetition()== True:
        #print(board)
        #print ("===============")
        print ("I am sorry! Fivefold Repetition")
        print ("stalemate")
        lcd.clear()
        scroll_msg = "Fivefold Repetition"
        lcd.message = scroll_msg
        # Scroll to the left
        for i in range(len(scroll_msg)+16):
            time.sleep(0.5)
            lcd.move_left()
        lcd.clear()
        time.sleep(1)
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    if board.can_claim_draw()== True:
        #print(board)
        #print ("===============")
        print ("I am sorry! I claim a draw")
        print ("stalemate")
        lcd.clear()
        scroll_msg = "I claim a draw"
        lcd.message = scroll_msg
        # Scroll to the left
        for i in range(len(scroll_msg)+16):
            time.sleep(0.5)
            lcd.move_left()
        lcd.clear()
        time.sleep(1)
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    if board.can_claim_fifty_moves()== True:
        #print(board)
        #print ("===============")
        print ("I am sorry! I claim draw for a Fifty Moves")
        print ("stalemate")
        lcd.clear()
        scroll_msg = "I claim draw for a Fifty Moves"
        lcd.message = scroll_msg
        # Scroll to the left
        for i in range(len(scroll_msg)+16):
            time.sleep(0.5)
            lcd.move_left()
        lcd.clear()
        time.sleep(1)
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    if board.can_claim_threefold_repetition()== True:
        #print(board)
        #print ("===============")
        print ("I am sorry! I claim draw for Threefold Repetition")
        print ("stalemate")
        lcd.clear()
        scroll_msg = "I claim draw for Threefold Repetition"
        lcd.message = scroll_msg
        # Scroll to the left
        for i in range(len(scroll_msg)+16):
            time.sleep(0.5)
            lcd.move_left()
        lcd.clear()
        time.sleep(1)
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    if board.is_repetition(3)== True:
        #print(board)
        #print ("===============")
        print ("I am sorry! Threefold Repetition")
        print ("stalemate")
        lcd.clear()
        scroll_msg = "Threefold Repetition"
        lcd.message = scroll_msg
        # Scroll to the left
        for i in range(len(scroll_msg)+16):
            time.sleep(0.5)
            lcd.move_left()
        lcd.clear()
        time.sleep(1)
        lcd.message = "Stalemate!\nPress Select!"
        time.sleep(1)
        shutdown()
        #break
        status = False
    else:
        #print (board) #Print updated board
        #print ("================")
        #print ("King is still alive")
        #break
        status = False
def select_promotion_piece():
#this function pick up the promotion piece from the lcd and push it to the engine
    global status
    global my_move_input
    global my_move
    lcd.clear()
    lcd.message = ("Promotion:L=Q,T=R,\nW=B,R=N")
    time.sleep(2)
    pressed = False
    while pressed == False:
        # Loop through each button and check if it is pressed.
        if lcd.select_button:
            lcd.clear()
            lcd.message = ("Exit Game!:\nL= Yes, R= No")
            time.sleep(2)
            pressed = True
        if lcd.left_button:
            my_move_input += "q"
            pressed = True
        if lcd.up_button:
            my_move_input += "r"
            pressed = True
        if lcd.down_button:
            my_move_input += "b"
            pressed = True
        if lcd.right_button:
            my_move_input += "n"
            pressed = True
def shutdown():
    while True:
        if lcd.select_button:
            lcd.clear()
            lcd.message = ("Exit Game?\nLeft=Yes,Top=No")
            pressed = False
            while pressed == False:
                # Loop through each button and check if it is pressed.
                if lcd.left_button:
                    lcd.clear()
                    lcd.message = "Game over!"
                    time.sleep(2)
                    lcd.clear()
                    pressed = True
                    #matrix.fill(matrix.LED_OFF)#Clear matrix before move
                    quit()#give time to read message
                if lcd.up_button:
                    #lcd.clear()
                    #lcd.message = "New Game!\nPress Start"
                    #time.sleep(2)  #give time to read message
                    main()
                    pressed = True
def display_human_move(): #This function displays human move in 8x8 matrix
    global my_move_input
    global start_position
    global end_position
    global pixel_engine_start
    global pixel_engine_end
    global col
    global row
    #slicing Start Position
    start_position = my_move_input[0:2]
    #slicing End Position
    end_position = my_move_input[2:4]
    pixel_engine_start = my_dict.get(start_position)
    #print(pixel_engine_start)
    col=pixel_engine_start[0]
    row=pixel_engine_start[1]
    #Clear matrix before move
    matrix.fill(matrix.LED_OFF)
    matrix[col,row] = r
    time.sleep(2)
    pixel_engine_end = my_dict.get(end_position)
    #print(pixel_engine_end)
    col=pixel_engine_end[0]
    row=pixel_engine_end[1]
    matrix[col,row] = g
    time.sleep(2)
def human_move(): #this function checks for legal moves for human and check for promotion
    global status
    global my_move_input
    global my_move
    #Fill Matrix OFF before move
    full_LED_matrix_off()
    status = True #variable to be used with chech_status function
    while not board.is_game_over() and status == True: #loop to get human input
        #lcd.clear()
        lcd.clear()
        lcd.message = "Press <Start>\nMake your Move"
        time.sleep(3)
        my_move_input = ""
        #keyboard_move() #Get move from fernando's keyboard
        status_check() #This verify that all pieces are located in the right position before making the first move
        magnetic_move() #This captures the first move
        try:
            my_move = chess.Move.from_uci(my_move_input)
        except ValueError:
                pass
        if my_move not in board.legal_moves:
            try:
                if chess.Move.from_uci(my_move_input + "q") in board.legal_moves:
                    select_promotion_piece()
                    #my_move_input += input("Promotion Piece [q,r,b,n]: ")
                    my_move = chess.Move.from_uci(my_move_input)                       
                    board.push(my_move) #push my move to the board
                    status = False
                    lcd.clear()
                    lcd.message = ("My Move:\n" + str(my_move))
                    time.sleep(4)
                    #display_human_move() #display in matrix human move
                    print ("Human Move :" + str(my_move))
                    print ("-------------------------------")
                    print(board)
                    print("--------------------------------")
                    check_status() #validates and provide feedback on status
                    break
                else:
                    print ("Illegal Move! Try it again!")
                    lcd.clear()
                    lcd.message = "Illegal Move_0!\nTry it again!"
                    time.sleep(2)
                    my_move_input = ""
                    #break
            except ValueError:
                print("illegal Move - Value Error. Try it again!")
                lcd.clear()
                lcd.message = "Illegal Move_1!\nTry it again!"
                time.sleep(2)
                my_move_input = ""
        elif my_move in board.legal_moves:            
            my_move = chess.Move.from_uci(my_move_input)
            board.push(my_move)
            #display_human_move() #display in matrix human move
            status = False
            print(board)
            print("===================")
            check_status()
            break
        else:
            print ("Illegal Move! Try it again!")
            lcd.clear()
            lcd.message = "Illegal Move_2!\nTry it again!"
            time.sleep(2)
            my_move_input = ""
        #break to end loop for human with white
def engine_move(): #This function push the engine move and display move in matrix
    a1= "a1"
    a2= "a2"
    a3= "a3"
    a4= "a4"
    a5= "a5"
    a6= "a6"
    a7= "a7"
    a8= "a8"
    b1= "b1"
    b2= "b2"
    b3= "b3"
    b4= "b4"
    b5= "b5"
    b6= "b6"
    b7= "b7"
    b8= "b8"
    c1= "c1"
    c2= "c2"
    c3= "c3"
    c4= "c4"
    c5= "c5"
    c6= "c6"
    c7= "c7"
    c8= "c8"
    d1= "d1"
    d2= "d2"
    d3= "d3"
    d4= "d4"
    d5= "d5"
    d6= "d6"
    d7= "d7"
    d8= "d8"
    e1= "e1"
    e2= "e2"
    e3= "e3"
    e4= "e4"
    e5= "e5"
    e6= "e6"
    e7= "e7"
    e8= "e8"
    f1= "f1"
    f2= "f2"
    f3= "f3"
    f4= "f4"
    f5= "f5"
    f6= "f6"
    f7= "f7"
    f8= "f8"
    g1= "g1"
    g2= "g2"
    g3= "g3"
    g4= "g4"
    g5= "g5"
    g6= "g6"
    g7= "g7"
    g8= "g8"
    h1= "h1"
    h2= "h2"
    h3= "h3"
    h4= "h4"
    h5= "h5"
    h6= "h6"
    h7= "h7"
    h8= "h8"
    #Valid Moves Dictionary
    engine_matrix = {a1: [0,1,0], b1: [1,1,0], c1: [2,1,0], d1: [3,1,0], e1: [4,1,0], f1: [5,1,0], g1: [6,1,0], h1: [7,1,0],
              a2: [0,2,0], b2: [1,2,0], c2: [2,2,0], d2: [3,2,0], e2: [4,2,0], f2: [5,2,0], g2: [6,2,0], h2: [7,2,0],
              a3: [0,3,0], b3: [1,3,0], c3: [2,3,0], d3: [3,3,0], e3: [4,3,0], f3: [5,3,0], g3: [6,3,0], h3: [7,3,0],
              a4: [0,4,0], b4: [1,4,0], c4: [2,4,0], d4: [3,4,0], e4: [4,4,0], f4: [5,4,0], g4: [6,4,0], h4: [7,4,0],
              a5: [0,5,0], b5: [1,5,0], c5: [2,5,0], d5: [3,5,0], e5: [4,5,0], f5: [5,5,0], g5: [6,5,0], h5: [7,5,0],
              a6: [0,6,0], b6: [1,6,0], c6: [2,6,0], d6: [3,6,0], e6: [4,6,0], f6: [5,6,0], g6: [6,6,0], h6: [7,6,0],
              a7: [0,7,0], b7: [1,7,0], c7: [2,7,0], d7: [3,7,0], e7: [4,7,0], f7: [5,7,0], g7: [6,7,0], h7: [7,7,0],
              a8: [0,0,0], b8: [1,0,0], c8: [2,0,0], d8: [3,0,0], e8: [4,0,0], f8: [5,0,0], g8: [6,0,0], h8: [7,0,0]
              }
    #Fill Matrix OFF before move
    full_LED_matrix_off()
    status = True #variable to be used with chech_status function
    while not board.is_game_over() and status == True: #loop for computer move white
        #Send Current Board to Engine
        result = engine.play(board, chess.engine.Limit(time=3, depth=20), ponder= True)
        #Push Engine Result to Board
        board.push(result.move)
        #-----------------------------------
        #Variable to get engine move
        engine_move = str(result.move)
        lcd.clear()
        lcd.message = ("Move:\nComputer: " + engine_move)
        time.sleep(4)
        print("Engine Move :" + engine_move)
        #print(board)
        #slicing Start Position
        start_position = engine_move[0:2]
        print('start_position = ', engine_move[0:2])
        #slicing End Position
        end_position = engine_move[2:4]
        print('end_position = ', engine_move[2:4])
        pixel_engine_start = engine_matrix.get(start_position)
        #print(pixel_engine_start)
        x=pixel_engine_start[0]
        y=pixel_engine_start[1]
        #Clear matrix before move
        #matrix.fill(matrix.LED_OFF)
        #full_LED_matrix_off()
        #matrix[col,row] = y
        ledmx(y,x,1) #Display start position
        time.sleep(1)
        pixel_engine_end = engine_matrix.get(end_position)
        #print(pixel_engine_end)
        x=pixel_engine_end[0]
        y=pixel_engine_end[1]
        #matrix[col,row] = g
        ledmx(y,x,1) #Display end position
        time.sleep(1)
        print ("-------------------------------")
        print(board)
        print ("-------------------------------")
        check_status()
        break #break end loop computer white
def display_welcome(): #This function display welcome message
    lcd.clear()
    lcd.message = ("Welcome!\nFezul Chess")
    print (lcd.message)
    time.sleep(1)  #give time to read message
def initiate_engine(): #This function initiate stockfish engine
    #Initiate chess engine
    global engine
    engine = chess.engine.SimpleEngine.popen_uci("/usr/games/stockfish")
    #print ("hash :" , engine.options["Hash"])
    #Changing engine hash
    engine.configure({"Hash": 16})
def select_engine_level(): #This function set engine skill level
    global skill_level
    global test_skill_level
    lcd.clear()
    lcd.message = "Select\nSkill Level!"
    time.sleep(3)
    lcd.clear()
    lcd.message = "L= Adv,T= Exp, \nD= Int, R= Nov"
    pressed = False
    while pressed == False:
        # Loop through each button and check if it is pressed.
        if lcd.left_button:
            skill_level = 1
            pressed = True
        if lcd.up_button:
            skill_level = 2
            pressed = True
        if lcd.down_button:
            skill_level = 3
            pressed = True
        if lcd.right_button:
            skill_level = 4
            pressed = True
    if skill_level ==1:
        lcd.clear()
        lcd.message = "You Selected\nAdvanced!"
        time.sleep(2)
        print("skill_level :" + str(skill_level))
        engine.configure({"Skill Level": 20})
    elif skill_level ==2:
        lcd.clear()
        lcd.message = "You Selected\nExpert!"
        time.sleep(2)
        print("skill_level :" + str(skill_level))
        engine.configure({"Skill Level": 10})
    elif skill_level ==3:
        lcd.clear()
        lcd.message = "You Selected\nIntermediate!"
        time.sleep(2)
        print("skill_level :" + str(skill_level))
        engine.configure({"Skill Level": 5})
    else:
        lcd.clear()
        lcd.message = "You Selected\nNovice!"
        time.sleep(2)
        print("skill_level :" + str(skill_level))
        engine.configure({"Skill Level": 0})
def select_engine_color():
    #Select piece color
    global select_color
    global test_select_color
    select_color = 1
    while True:
        lcd.clear()
        lcd.message = "Select Computer\nColor"
        time.sleep(3)
        lcd.clear()
        lcd.message = "Left= White\nTop= Black"
        time.sleep(2)
        pressed = False
        while pressed == False:
            # Loop through each button and check if it is pressed.
            if lcd.left_button:
                select_color = 1
                lcd.clear()
                lcd.message = "Computer Plays\nWhite Pieces!"
                time.sleep(2)
                pressed = True
            if lcd.up_button:
                select_color = 2
                lcd.clear()
                lcd.message = "Computer Plays\nBlack Pieces!"
                time.sleep(2)
                pressed = True
        #select_color = input("Select Computer Pieces Color (1=White, 2=Black):")
        try:
            test_select_color = int(select_color)
            break
        except ValueError:
            lcd.clear()
            lcd.message = "Invalid Color!\nPlease try it again!"
            time.sleep(2)
            print("This is not a valid number. Please, try again!")
    return test_select_color        
#def main():
    #status_check() #This verify that all pieces are located in the right position before making the first move
    #magnetic_move() #This captures the first move
    #lcd_channel() #This creates an LCD Instant
    #lcd.clear()             
    #lcd.message = "My Move :" + my_move_input
    #time.sleep(3)
    #lcd.clear()
    #full_LED_matrix_on() #This turns all LEDs on
    #time.sleep(3)
    #full_LED_matrix_off() #This turns all LEDs off
#main()
#quit()
def main():#Main function
    global test_select_color
    global board
    global status
    #Clear LCD Screen
    lcd_clear()
    #This verify that all pieces are located in the right position before making the first move
    status_check()
    #Start program once the start button is pressed
    start_function()
    #Display welcome
    display_welcome()
    #Initiate chess engine
    initiate_engine()
    #Fill Matrix ON
    full_LED_matrix_on()
    #Fill Matrix OFF
    full_LED_matrix_off()
    #Select engine level
    select_engine_level()
    #Select engine color
    select_engine_color()
    if test_select_color ==1: #Engine plays with white pieces
       print("You select Computer White")
       board = chess.Board() #Initiate board   
       while not board.is_game_over(): #loop for game when computer plays white
           engine_move() #Engine move
           status = True #variable to be used with chech_status function
           while not board.is_game_over() and status == True: #loop for human with black         
                human_move() #This function checks for ilegal moves for human and check for promotion
       engine.quit() #This quit the engine
    elif test_select_color ==2: #Engine plays black pieces
      print("You select Computer Black")
      board = chess.Board() #Initiate board
      status = True #variable to be used with chech_status function
      while not board.is_game_over() and status == True: #Loop for game human with white   
            human_move() #human move
            engine_move() #Engine move
            status = True #variable to be used with chech_status function
      engine.quit() #Quit engine
    else:    
        print("select_color :" + str(select_color))
        print("you did not select the right color. Please, try again!")
main()
engine.quit()
quit()
