
//////////////////////////////////////////////////////////////////////// 
// Swift source code of Classes.swift Version 8.2.7 at greenchess.com // 
//////////////////////////////////////////////////////////////////////// 
 
// import needed system files // 
import AppKit 
 
// the chess board border roughness texture class // 
class BorderRoughnessTexture 
{ 
   // the border roughness texture // 
   var BorderRoughnessTexture:NSImage = NSImage() 
   
   // the roughness square // 
   var RoughnessSquare:NSBezierPath = NSBezierPath() 
    
   // the resolution scale // 
   var Scale:CGFloat = 2 
    
   // get the chess board border texture // 
   func GetTexture(_ WindowColor:NSColor, BorderColor:NSColor, BorderOpacity:CGFloat) -> NSColor 
   { 
      // create the border roughness texture image // 
      BorderRoughnessTexture = NSImage(size:CGSize(width:Scale * 4, height:Scale * 4)) 
 
      // lock the border roughness texture focus // 
      BorderRoughnessTexture.lockFocus() 
 
      // set the blended fill color from the current window color and the border color // 
      WindowColor.blended(withFraction:BorderOpacity, of:BorderColor)!.setFill() 
    
      // fill the border roughness texture with the blended color // 
      NSBezierPath(rect:CGRect(x:0, y:0, width:Scale * 4, height:Scale * 4)).fill() 
 
      // set the texture color // 
      NSColor(red:1, green:1, blue:1, alpha:BorderOpacity / 18).set() 
    
      // stroke the roughness square with the texture color // 
      RoughnessSquare.stroke() 
    
      // unlock the border roughness texture image // 
      BorderRoughnessTexture.unlockFocus() 
    
      // return the chess board border texture color // 
      return NSColor(patternImage:BorderRoughnessTexture) 
   } 
    
   // the chess board border texture class initializer // 
   init() 
   { 
      // create the roughness square // 
      RoughnessSquare = NSBezierPath(rect:CGRect(x:Scale, y:Scale, width:Scale * 2, height:Scale * 
                                    2)) 
 
      // set the line width of the roughness square // 
      RoughnessSquare.lineWidth = Scale 
   } 
} 
 
// the chess board roughness texture class // 
class BoardRoughnessTexture 
{ 
   // board roughness texture image // 
   var BoardRoughnessTexture:NSImage = NSImage() 
    
   // the resolution scale // 
   var Scale:CGFloat = 2 
    
   // the roughness circle // 
   var RoughnessCircle:NSBezierPath = NSBezierPath() 
    
   // get the board roughness texture color // 
   func GetTexture(_ Tint:NSColor, TintOpacity:CGFloat, RoughnessOpacity:CGFloat) -> NSColor 
   { 
      // create the board roughness texture image // 
      BoardRoughnessTexture = NSImage(size:CGSize(width:Scale * 4, height:Scale * 4)) 
      
      // lock the board roughness texture focus // 
      BoardRoughnessTexture.lockFocus() 
      
      // set the current board tint fill color with the given opacity // 
      Tint.withAlphaComponent(TintOpacity).setFill() 
      
      // fill the image with the tint // 
      NSBezierPath(rect:CGRect(x:0, y:0, width:Scale * 4, height:Scale * 4)).fill() 
      
      // set the stroke color to light gray // 
      NSColor(red:0.85, green:0.85, blue:0.85, alpha:RoughnessOpacity).set() 
      
      // draw the roughness circle // 
      RoughnessCircle.stroke() 
    
      // unlock the board roughness texture focus // 
      BoardRoughnessTexture.unlockFocus() 
      
      // return the chess board texture color // 
      return NSColor(patternImage:BoardRoughnessTexture) 
   } 
    
   // the chess board texture class initializer // 
   init() 
   { 
      // create the roughness circle // 
      RoughnessCircle = NSBezierPath(ovalIn:CGRect(x:Scale, y:Scale, width:Scale * 2, height:Scale 
                                    * 2)) 
    
      // set the line width of the roughness circle // 
      RoughnessCircle.lineWidth = Scale 
   } 
} 
 
// the progress circle class // 
class ProgressCircleLayer 
{ 
   // the progress circle layers // 
   var Layers:[CALayer] = [CALayer(), CALayer(), CALayer(), CALayer(), CALayer(), CALayer()] 
 
   // the board dimensions // 
   let Dims:BoardDimensions = BoardDimensions() 
    
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
    
   // the resolution scale factor // 
   var Scale:CGFloat = 2 
    
   // whether to animate progress // 
   var AnimateProgress:Bool = false 
    
   // a loop index // 
   var Index:Int = 0 
    
   // a loop count // 
   var Count:Int = 0 
    
   // the progress circles // 
   var Circles:[CGImage] = [] 
    
   // start the progress circle animation // 
   func StartProgressAnimation() 
   { 
      // set to start the progress circle animation // 
      AnimateProgress = true 
   } 
    
   // stop the progress circle animation // 
   func StopProgressAnimation() 
   { 
      // set to stop the progress circle animation // 
      AnimateProgress = false 
   } 
    
   // update the progress circle // 
   func UpdateProgress() 
   { 
      // if need to animate the progress circle // 
      if AnimateProgress 
      { 
         // increment the progress circle index // 
         Index += 1 
          
         // if the index is past or equal to the progress circles count // 
         if Index >= Circles.count 
         { 
            // reset the index to zero // 
            Index = 0 
         } 
          
         // loop over the layers // 
         for Count in 0 ..< Layers.count 
         { 
            // remove the animation effects // 
            CATransaction.setDisableActions(true) 
 
            // update the layer contents // 
            Layers[Count].contents = Circles[(Index + (Layers.count - 1 - Count) * Circles.count / 
                                            Layers.count) % Circles.count] 
         } 
      } 
      // if the progress circle size is not zero // 
      else if Index != 0 
      { 
         // set the progress circle size to zero // 
         Index = 0 
 
         // loop over the layers // 
         for Count in 0 ..< Layers.count 
         { 
            // set the layers to zero size // 
            Layers[Count].contents = Circles[Count] 
         } 
      } 
   } 
    
   // add the progress circle layers // 
   func AddLayer(_ View:NSView) 
   { 
      // loop over the layers // 
      for Count in 0 ..< Layers.count 
      { 
         // add the layer to the view  // 
         View.layer?.addSublayer(Layers[Count]) 
      } 
   } 
    
   // update the progress circle color // 
   func UpdateCircleColor(_ Color:NSColor) 
   { 
      // remove all the circles // 
      Circles.removeAll() 
       
      // loop over 150 circles // 
      for Index in 0 ... 149 
      { 
         // append a progress circle // 
         Circles.append(Graphics.CreateCircle(Dims.GetSquareSize(2) * 2, Fraction:1 - 
                       cos(CGFloat(Index) / 149 * CGFloat.pi * 0.5), Scale:Scale, Color:Color 
                       .withAlphaComponent(cos(CGFloat(Index) / 149 * CGFloat.pi * 0.5)))) 
      } 
   } 
    
   // the progress circle class initializer // 
   init() 
   { 
      // loop over all the layers // 
      for Count in 0 ..< Layers.count 
      { 
         // set the layer position // 
         Layers[Count].position = CGPoint(x:Dims.GetBoardSize(2) * 0.5, y:Dims.GetBoardSize(2) * 
                                         0.5) 
 
         // set the layer bounds // 
         Layers[Count].bounds = CGRect(x:0, y:0, width:Dims.GetSquareSize(2) * 2, height:Dims 
                                      .GetSquareSize(2) * 2) 
                
         // set the layer shawdow opacity to 1 // 
         Layers[Count].shadowOpacity = 1 
          
         // set the layer shadow color to gray // 
         Layers[Count].shadowColor = NSColor.gray.cgColor 
      } 
   } 
} 
 
// the position view layers class // 
class PositionViewLayers 
{ 
   // a loop index // 
   var Index:Int = 0 
    
   // the position layers // 
   var Layers:[CALayer] = [CALayer(), CALayer()] 
    
   // the saved position animation // 
   var PositionAnimation:CABasicAnimation = CABasicAnimation(keyPath:"opacity") 
    
   // add the position layers to the view // 
   func AddLayers(_ View:NSView) 
   { 
      // loop over all the layers // 
      for Index in 0 ..< Layers.count 
      { 
         // add the position layer to the view // 
         View.layer?.addSublayer(Layers[Index]) 
      } 
   } 
 
   // update the position layer // 
   func UpdateLayer(_ Image:NSImage) 
   { 
      // remove the animation effects // 
      CATransaction.setDisableActions(true) 
 
      // copy the current saved position into position layer one // 
      Layers[0].contents = Image 
       
      // remove the animation effects // 
      CATransaction.setDisableActions(true) 
 
      // set position layer two opacity to zero // 
      Layers[1].opacity = 0 
   } 
    
   // remove all the layer animations // 
   func RemoveAnimations() 
   { 
      // loop over all the layers // 
      for Index in 0 ..< Layers.count 
      { 
         // remove all the animations from the position layer // 
         Layers[Index].removeAllAnimations() 
      } 
   } 
    
   // animate the position layers // 
   func Animate(_ View:NSView, Image:NSImage) 
   { 
      // remove the animations // 
      RemoveAnimations() 
 
      // remove position layer two from the super layer // 
      Layers[1].removeFromSuperlayer() 
     
      // create position layer two // 
      Layers[1] = CALayer() 
       
      // initialize position layer two // 
      Initialize(1) 
       
      // set the position layer two contents to position layer one contents // 
      Layers[1].contents = Layers[0].contents 
 
      // add the position layer two to the load position view // 
      View.layer?.addSublayer(Layers[1]) 
 
      // remove the animation effects // 
      CATransaction.setDisableActions(true) 
 
      // set the position layer one contents to the new saved position image // 
      Layers[0].contents = Image 
       
      // set animation opacity to start at 1 // 
      PositionAnimation.fromValue = 1 
     
      // set animation opacity to end at 0 // 
      PositionAnimation.toValue = 0 
       
      // remove the animation effects // 
      CATransaction.setDisableActions(true) 
     
      // set ending position layer two opacity to zero // 
      Layers[1].opacity = 0 
     
      // add an animation to position layer two to animate opacity // 
      Layers[1].add(PositionAnimation, forKey:"opacity") 
   } 
    
   // initialize a position layer // 
   func Initialize(_ Index:Int) 
   { 
      // set the size of the position layer // 
      Layers[Index].bounds = CGRect(x:0, y:0, width:350, height:350) 
       
      // set the position layer position // 
      Layers[Index].position = CGPoint(x:175, y:175) 
 
      // set the position layer border width // 
      Layers[Index].borderWidth = 0.5 
 
      // set the position layer border color to white // 
      Layers[Index].borderColor = NSColor.white.cgColor 
   } 
 
   // the position layers class initializer // 
   init() 
   { 
      // initialize position layer one // 
      Initialize(0) 
       
      // initialize position layer two 
      Initialize(1) 
    
      // set position layer animation time duration // 
      PositionAnimation.duration = 0.5 
   } 
} 
 
// the window background texture class // 
class WindowBackgroundTexture 
{ 
   // the window texture overlay // 
   var Overlay:NSImage = NSImage() 
    
   // the window texture color // 
   var Texture:NSColor = NSColor() 
    
   // the window scaled texture color // 
   var ScaledTexture:NSColor = NSColor() 
    
   // the scale factor // 
   var Scale:CGFloat = 2 
    
   // index along the x axis // 
   var X:Int = 0 
    
   // index along the y axis // 
   var Y:Int = 0 
    
   // the window pattern image // 
   var Pattern:NSImage = NSImage() 
    
   // the window preview image // 
   var Preview:NSImage = NSImage() 
    
   // get the window texture // 
   func GetTexture(_ CurrentColor:NSColor, Opacity:Int) -> NSColor 
   { 
      // initialize the pattern image // 
      Pattern = NSImage(size:CGSize(width:40, height:40)) 
     
      // lock the pattern image focus // 
      Pattern.lockFocus() 
     
      // set the fill color from the base color // 
      CurrentColor.setFill() 
     
      // fill the rectangle with the base color // 
      NSBezierPath(rect:CGRect(x:0, y:0, width:40, height:40)).fill() 
     
      // draw the window background overlay into the rectangle // 
      Overlay.draw(in:CGRect(x:0, y:0, width:40, height:40), from:NSZeroRect, operation: 
                  NSCompositingOperation.sourceOver, fraction:0.003 * CGFloat(Opacity)) 
     
      // unlock the pattern image focus // 
      Pattern.unlockFocus() 
       
      // set the window texture from the pattern image // 
      Texture = NSColor(patternImage:Pattern) 
         
      // create the window texture preview image // 
      Preview = NSImage(size:CGSize(width:200, height:200)) 
         
      // lock the window texture preview image focus // 
      Preview.lockFocus() 
         
      // set the fill color from the window texture // 
      Texture.setFill() 
         
      // fill the rectangle with the window texture // 
      NSBezierPath(rect:CGRect(x:0, y:0, width:200, height:200)).fill() 
         
      // unlock the window color preview image // 
      Preview.unlockFocus() 
       
      // set the scaled window texture from the pattern image // 
      ScaledTexture = NSColor(patternImage:NSImage(cgImage:Pattern.cgImage(forProposedRect:nil, 
                             context:nil, hints:nil)!, size:CGSize(width:40 * Scale, height:40 * 
                             Scale))) 
                  
      // return the window texture color // 
      return Texture 
   } 
    
   // get the scaled window texture // 
   func GetScaledTexture() -> CGColor 
   { 
      // return the scaled window texture // 
      return ScaledTexture.cgColor 
   } 
    
   // get the window preview image // 
   func GetWindowPreview() -> NSImage 
   { 
      // return the window preview image // 
      return Preview 
   } 
    
   // the window background texture class initializer // 
   init() 
   { 
      // initialize the window background overlay image // 
      Overlay = NSImage(size:CGSize(width:40, height:40)) 
 
      // lock the window background overlay focus // 
      Overlay.lockFocus() 
     
      // loop over the x index // 
      for X in 0 ..< 10 
      { 
         // loop over the y index // 
         for Y in 0 ..< 10 
         { 
            // set the fill color to light gray // 
            NSColor.lightGray.setFill() 
            
            // make a light gray rectangle // 
            NSBezierPath(rect:CGRect(x:CGFloat(X) * 4, y:CGFloat(Y) * 4 + 2.5, width:4, height:1)) 
                        .fill() 
            
            // make a light gray rectangle // 
            NSBezierPath(rect:CGRect(x:CGFloat(X) * 4 + 2.5, y:CGFloat(Y) * 4, width:1, height:4)) 
                        .fill() 
        
            // set the fill color to gray // 
            NSColor.gray.setFill() 
            
            // make a gray rectangle // 
            NSBezierPath(rect:CGRect(x:CGFloat(X) * 4, y:CGFloat(Y) * 4 + 0.5, width:4, height:1)) 
                        .fill() 
            
            // make a gray rectangle // 
            NSBezierPath(rect:CGRect(x:CGFloat(X) * 4 + 0.5, y:CGFloat(Y) * 4, width:1, height:4)) 
                        .fill() 
            
            // set the fill color to light gray // 
            NSColor.lightGray.setFill() 
           
            // if on an even square // 
            if ((X + Y) % 2) == 0 
            { 
               // make a light gray rectangle // 
               NSBezierPath(rect:CGRect(x:CGFloat(X) * 4 + 0.5, y:CGFloat(Y) * 4 + 2.5, width:1, 
                           height:1)).fill() 
            } 
            // if is an odd square // 
            else 
            { 
               // make a light gray rectangle // 
               NSBezierPath(rect:CGRect(x:CGFloat(X) * 4 + 2.5, y:CGFloat(Y) * 4 + 0.5, width:1, 
                           height:1)).fill() 
            } 
         } 
      } 
    
      // unlock the window background overlay focus // 
      Overlay.unlockFocus() 
   } 
} 
 
// the annotation view layers class // 
class AnnotationViewLayers 
{ 
   // the annotation view layers // 
   var Layers:[CALayer] = [CALayer(), CALayer(), CALayer()] 
 
   // a loop index // 
   var Index:Int = 0 
    
   // the rotation with perspective transform identify matrix // 
   var RotationWithPerspective:CATransform3D = CATransform3DIdentity 
 
   // the annotation view layers class initializer // 
   init() 
   { 
      // set the rotation with perspective value to 0.004 // 
      RotationWithPerspective.m34 = 0.004 
    
      // set the annotation board bounds middle slot // 
      Layers[1].bounds = CGRect(x:0, y:0, width:250, height:250) 
      
      // set the annotation board position for middle slot // 
      Layers[1].position = CGPoint(x:330, y:125) 
      
      // set the annotation board bounds for left slot // 
      Layers[0].bounds = CGRect(x:0, y:0, width:250, height:250) 
      
      // set the annotation board position for left slot // 
      Layers[0].position = CGPoint(x:204, y:125) 
      
      // set the annotation board anchor point for left slot // 
      Layers[0].anchorPoint = CGPoint(x:1, y:0.5) 
      
      // set the annotation board transform for 3d rotation and perspective for left slot // 
      Layers[0].transform = CATransform3DRotate(RotationWithPerspective, 0.35, 0, 1, 0) 
 
      // set the annotation board bounds for right slot // 
      Layers[2].bounds = CGRect(x:0, y:0, width:250, height:250) 
      
      // set the annotation board position for right slot // 
      Layers[2].position = CGPoint(x:456, y:125) 
      
      // set the annotation board anchor point for right slot // 
      Layers[2].anchorPoint = CGPoint(x:0, y:0.5) 
      
      // set the annotation board transform for 3d rotation and perspective for right slot // 
      Layers[2].transform = CATransform3DRotate(RotationWithPerspective, -0.35, 0, 1, 0) 
   } 
    
   // clear the annotation layers // 
   func ClearLayers(_ Start:Int) 
   { 
      // loop over all the layers // 
      for Index in Start ..< Layers.count 
      { 
         // remove the animation effects // 
         CATransaction.setDisableActions(true) 
    
         // set the annotation board contents to an empty image for left slot // 
         Layers[Index].contents = NSImage(size:CGSize(width:250, height:250)) 
      } 
   } 
    
   // add the annotation layers // 
   func AddLayers(_ View:NSView) 
   { 
      // loop over all the layers // 
      for Index in 0 ..< Layers.count 
      { 
         // add the annotation board layer to the view for left slot // 
         View.layer?.addSublayer(Layers[Index]) 
      } 
   } 
    
   // update the specified layer // 
   func UpdateLayer(_ LayerNumber:Int, Image:CGImage) 
   { 
      // disable the animation effects // 
      CATransaction.setDisableActions(true) 
       
      // update the layer image // 
      Layers[LayerNumber].contents = Image 
   } 
} 
 
// the board highlight squares // 
class BoardHighlightSquares // 
{ 
   // the resolution scale factor // 
   var Scale:CGFloat = 2 
    
   // the board dimensions // 
   let Dims:BoardDimensions = BoardDimensions() 
    
   // the capture square images // 
   var CaptureSquareImages:[CGImage] = [] 
    
   // the threaten square images // 
   var ThreatenSquareImages:[CGImage] = [] 
    
   // the last move images // 
   var LastMoveImages:[CGImage] = [] 
    
   // the selected square image // 
   var SelectedSquareImage:CGImage! 
    
   // the enpassant square image // 
   var EnpassantSquareImage:CGImage! 
    
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
 
   // the board highlight squares class initializer // 
   init() 
   { 
      // loop over all the board size sets // 
      for Index in 0 ..< Dims.GetBoardSizeCount() 
      { 
         // append a last move image // 
         LastMoveImages.append(Graphics.CreateCircle(Dims.GetSquareSize(Index), Fraction:0.9, Scale: 
                              Scale, Color:NSColor(red:1, green:1, blue:0.65, alpha:1))) 
    
         // append a capture square image // 
         CaptureSquareImages.append(Graphics.CreateCircle(Dims.GetSquareSize(Index), Fraction:0.95, 
                                   Scale:Scale, Color:NSColor(red:1, green:0.3, blue:0.3, alpha: 
                                   1))) 
      
         // append a threaten square image // 
         ThreatenSquareImages.append(Graphics.CreateCircle(Dims.GetSquareSize(Index), Fraction:0.95, 
                                    Scale:Scale, Color:NSColor(red:1, green:0.6, blue:0, alpha:1))) 
      } 
             
      // create the selected square image // 
      SelectedSquareImage = Graphics.CreateSquare(Dims.GetSquareSize(2), Fraction:0.97, Scale: 
                                                 Scale, Color:NSColor(red:0.2, green:0.7, blue:1, 
                                                 alpha:1)) 
       
      // create the enpassant square image // 
      EnpassantSquareImage = Graphics.CreateCircle(Dims.GetSquareSize(2), Fraction:0.95, Scale: 
                                                  Scale, Color:NSColor(red:0.45, green:0.45, blue:1, 
                                                  alpha:1)) 
   } 
    
   // get the last move image for the specified board set // 
   func GetLastMoveImage(_ Set:Int) -> CGImage 
   { 
      // return the last move image for the specified board set // 
      return LastMoveImages[Set] 
   } 
    
   // get the capture square image for the specified board set // 
   func GetCaptureSquareImage(_ Set:Int) -> CGImage 
   { 
      // return the capture square image for the specified board set // 
      return CaptureSquareImages[Set] 
   } 
    
   // get the threaten square image for the specified board set // 
   func GetThreatenSquareImage(_ Set:Int) -> CGImage 
   { 
      // return the threaten square image for the specified board set // 
      return ThreatenSquareImages[Set] 
   } 
    
   // get the slected square image // 
   func GetSelectedSquareImage() -> CGImage 
   { 
      // return the selected square image // 
      return SelectedSquareImage 
   } 
    
   // get the enpassant square cgimage // 
   func GetEnpassantSquareImage() -> CGImage 
   { 
      // return the enpassant square cgimage // 
      return EnpassantSquareImage 
   } 
    
   // get the enpassant square nsimage // 
   func GetEnpassantSquareNSImage() -> NSImage 
   { 
      // return the enpassant square nsimage // 
      return Graphics.CGImageToNSImage(EnpassantSquareImage, Size:Dims.GetSquareSize(2)) 
   } 
} 
 
// the board square borders class // 
class BoardSquareBorders 
{ 
   // the scale factor // 
   var Scale:CGFloat = 2 
    
   // a loop index // 
   var Index:Int = 0 
 
   // a rank on the board // 
   var Rank:Int = 0 
    
   // a file on the board // 
   var File:Int = 0 
    
   // the square origin // 
   var SquareOrigin:CGPoint = CGPoint() 
    
   // the square border offset // 
   var SquareBorderOffset:CGFloat = 0 
    
   // the board dimensions // 
   let Dims:BoardDimensions = BoardDimensions() 
    
   // the square border path colors // 
   var SquareBorderColors:[NSColor] = [NSColor.black, NSColor.white, NSColor.gray] 
    
   // the square border paths // 
   var SquareBorderPaths:[NSBezierPath] = [NSBezierPath(), NSBezierPath(), NSBezierPath()] 
    
   // the board square borders class initializer // 
   init() 
   { 
      // loop over all the square border paths // 
      for Index in 0 ..< SquareBorderPaths.count 
      { 
         // set the square border path line width // 
         SquareBorderPaths[Index].lineWidth = Scale 
          
         // set the square border path line cap style // 
         SquareBorderPaths[Index].lineCapStyle = .square 
          
         // loop over all the files // 
         for File in 0 ..< 8 
         { 
            // loop over all the ranks // 
            for Rank in 0 ..< 8 
            { 
               // set the current square origin // 
               SquareOrigin = CGPoint(x:Scale * (CGFloat(File) * Dims.GetSquareSize(2) + Dims 
                                     .GetBorderWidth()), y:Scale * (CGFloat(Rank) * Dims 
                                     .GetSquareSize(2) + Dims.GetBorderWidth())) 
                
               // set the square border offset from the edge // 
               SquareBorderOffset = CGFloat(Index) * Scale 
                
               // move to the lower left corner of the square border // 
               SquareBorderPaths[Index].move(to:CGPoint(x:SquareOrigin.x + SquareBorderOffset, y: 
                                            SquareOrigin.y + SquareBorderOffset)) 
 
               // add a line to the upper left corner of the square border // 
               SquareBorderPaths[Index].line(to:CGPoint(x:SquareOrigin.x + SquareBorderOffset, y: 
                                            SquareOrigin.y + Dims.GetSquareSize(2) * Scale - 
                                            SquareBorderOffset)) 
                
               // add a line to the upper right corner of the square border // 
               SquareBorderPaths[Index].line(to:CGPoint(x:SquareOrigin.x + Dims.GetSquareSize(2) * 
                                            Scale - SquareBorderOffset, y:SquareOrigin.y + Dims 
                                            .GetSquareSize(2) * Scale - SquareBorderOffset)) 
                
               // add a line to the lower right corner of the square border // 
               SquareBorderPaths[Index].line(to:CGPoint(x:SquareOrigin.x + Dims.GetSquareSize(2) * 
                                            Scale - SquareBorderOffset, y:SquareOrigin.y + 
                                            SquareBorderOffset)) 
                
               // add a line to the lower left corner of the square border // 
               SquareBorderPaths[Index].line(to:CGPoint(x:SquareOrigin.x + SquareBorderOffset, y: 
                                            SquareOrigin.y + SquareBorderOffset)) 
            } 
         } 
      } 
   } 
    
   // update the square border colors // 
   func UpdateSquareBorderColors(_ Opacity:CGFloat) 
   { 
      // set the opacity for the outer rectangle black color // 
      SquareBorderColors[0] = NSColor.black.withAlphaComponent(Opacity) 
       
      // set the opacity for the middle rectangle white color // 
      SquareBorderColors[1] = NSColor.white.withAlphaComponent(Opacity) 
       
      // set the opacity for the inner rectangle gray color // 
      SquareBorderColors[2] = NSColor.gray.withAlphaComponent(Opacity) 
   } 
    
   // get the square border paths count // 
   func GetSquareBorderPathsCount() -> Int 
   { 
      // return the square border paths count // 
      return SquareBorderPaths.count 
   } 
    
   // get the square border path for the specified index // 
   func GetSquareBorderPath(_ Index:Int) -> NSBezierPath 
   { 
      // return the square border path for the specified index // 
      return SquareBorderPaths[Index] 
   } 
    
   // get the square border color for the specified index // 
   func GetSquareBorderColor(_ Index:Int) -> NSColor 
   { 
      // return the square border color for the specified index // 
      return SquareBorderColors[Index] 
   } 
} 
 
// the board dimensions class // 
class BoardDimensions 
{ 
   // a loop index // 
   var Index:Int = 0 
 
   // a rank on the board // 
   var Rank:Int = 0 
    
   // a file on the board // 
   var File:Int = 0 
    
   // the scale factor // 
   var Scale:CGFloat = 2 
    
   // the possible board sizes // 
   var BoardSizes:[CGFloat] = [220, 400, 660] 
    
   // the possible square sizes for the different board sizes // 
   var SquareSizes:[CGFloat] = [] 
    
   // the border width for the largest board // 
   var BorderWidth:CGFloat = 0 
    
   // the nsview bounds // 
   var ViewBounds:[CGRect] = [] 
    
   // the inner nsview bounds // 
   var InnerViewBounds:CGRect = CGRect() 
    
   // the square rectangles // 
   var SquareRects:[CGRect] = [] 
    
   // the captured pieces rectangles // 
   var CaptureRects:[CGRect] = [] 
    
   // the board border bezier path // 
   var BorderRectangle:NSBezierPath = NSBezierPath() 
    
   // the capture pieces rectangle background // 
   var CapturesRectBackground:CGRect = CGRect() 
    
   // the nsview tracking rectangle // 
   var TrackingRectangle:CGRect = CGRect() 
    
   // a point // 
   var Point:APoint = APoint() 
    
   // the board dimensions class initializer // 
   init() 
   { 
      // loop over all the board size sets // 
      for Index in 0 ..< BoardSizes.count 
      { 
         // set the border width // 
         BorderWidth = 30 * BoardSizes[Index] / BoardSizes[2] 
    
         // append the square size // 
         SquareSizes.append((BoardSizes[Index] - 2 * BorderWidth) / 8) 
          
         // append the chess board view bounds // 
         ViewBounds.append(CGRect(x:0, y:0, width:Scale * BoardSizes[Index], height:Scale * 
                          BoardSizes[Index])) 
       
         // loop over all the ranks // 
         for Rank in 0 ..< 8 
         { 
            // loop over all the files // 
            for File in 0 ..< 8 
            { 
               // append a square rectangle // 
               SquareRects.append(CGRect(x:Scale * (CGFloat(File) * SquareSizes[Index] + 
                                 BorderWidth), y:Scale * (CGFloat(Rank) * SquareSizes[Index] + 
                                 BorderWidth), width:Scale * SquareSizes[Index], height:Scale * 
                                 SquareSizes[Index])) 
            } 
         } 
      } 
       
      // loop over thirty rectangles for the captured pieces // 
      for Index in 0 ..< 30 
      { 
         // append a captured piece rectangle // 
         CaptureRects.append(CGRect(x:Scale * CGFloat(Index) * 22, y:Scale * 631, width:Scale * 28, 
                            height:Scale * 28)) 
      } 
       
      // set the rectangle for the captured pieces background // 
      CapturesRectBackground = CGRect(x:0, y:Scale * 631, width:Scale * BoardSizes[2], height: 
                                     Scale * 29) 
       
      // set the board border bezier path // 
      BorderRectangle = NSBezierPath(rect:CGRect(x:Scale * BorderWidth * 0.5, y:Scale * BorderWidth 
                                    * 0.5, width:Scale * (BoardSizes[2] - BorderWidth), height: 
                                    Scale * (BoardSizes[2] - BorderWidth))) 
                                     
      // set the board border rectangle line width // 
      BorderRectangle.lineWidth = Scale * BorderWidth 
                     
      // set the nsview tracking rectangle // 
      TrackingRectangle = CGRect(x:BorderWidth, y:BorderWidth, width:BoardSizes[2] - 2 * 
                                BorderWidth, height:BoardSizes[2] - 2 * BorderWidth) 
 
      // set the inner view bounds // 
      InnerViewBounds = CGRect(x:Scale * BorderWidth, y:Scale * BorderWidth, width:Scale * 
                              (BoardSizes[2] - 2 * BorderWidth), height:Scale * (BoardSizes[2] - 2 
                              * BorderWidth)) 
   } 
    
   // get the captured piece rectangle // 
   func GetCaptureRect(_ Index:Int) -> CGRect 
   { 
      // return the captured piece rectangle // 
      return CaptureRects[Index] 
   } 
    
   // get the border width for the full sized board // 
   func GetBorderWidth() -> CGFloat 
   { 
      // return the border width for the full sized board // 
      return BorderWidth 
   } 
    
   // get the view bounds for the specified board set // 
   func GetViewBounds(_ Set:Int) -> CGRect 
   { 
      // return the view bounds for the specified board set // 
      return ViewBounds[Set] 
   } 
    
   // get the inner view bounds for the full sized board // 
   func GetInnerViewBounds() -> CGRect 
   { 
      // return the inner view bounds for the full sized board // 
      return InnerViewBounds 
   } 
    



    
   // get the chess board border rectangle for the full sized board // 
   func GetBorderRectangle() -> NSBezierPath 
   { 
      // return the chess board border rectangle for the full sized board // 
      return BorderRectangle 
   } 
    
   // get the tracking rectangle for the nsview // 
   func GetTrackingRect() -> CGRect 
   { 
      // return the tracking rectangle for the nsview // 
      return TrackingRectangle 
   } 
    
   // get the captured pieces rectangle // 
   func GetCapturesRectBackground() -> CGRect 
   { 
      // return the captured pieces rectangle // 
      return CapturesRectBackground 
   } 
    
   // get the number of board sizes // 
   func GetBoardSizeCount() -> Int 
   { 
      // return the number of board sizes // 
      return BoardSizes.count 
   } 
    
   // get the square size for the specified board set // 
   func GetSquareSize(_ Set:Int) -> CGFloat 
   { 
      // return the square size for the specified board set // 
      return SquareSizes[Set] 
   } 
    
   // the board size for the specified board set // 
   func GetBoardSize(_ Set:Int) -> CGFloat 
   { 
      // return the board size for specified board set // 
      return BoardSizes[Set] 
   } 
    
   // get the square rectangle for the specified board set and square location // 
   func GetRect(_ Rotated:Bool, Set:Int, Point:APoint) -> CGRect 
   { 
      // if the board is rotated // 
      if Rotated 
      { 
         // return the square rectangle for the specified board set and square location // 
         return SquareRects[63 - Point.YI * 8 - Point.XI + 64 * Set] 
      } 
      // the board is not rotated // 
      else 
      { 
         // return the square rectangle for the specified board set and square location // 
         return SquareRects[Point.YI * 8 + Point.XI + 64 * Set] 
      } 
   } 
    
   // get the square rectangle for the specified board set and square location // 
   func GetRect(_ Rotated:Bool, Set:Int, Rank:Int, File:Int) -> CGRect 
   { 
      // set the x value for the point // 
      Point.XI = File 
       
      // set the y value for the point // 
      Point.YI = Rank 
 
      // return the square rectangle for the specified board set and square location // 
      return GetRect(Rotated, Set:Set, Point:Point) 
   } 
    
   // get the square rectangle for the specified board set and square location // 
   func GetRect(_ Rotated:Bool, Set:Int, Square:String) -> CGRect 
   { 
      // get the x value from the square number on the board // 
      Point.XI = Int(Square)! % 8 
       
      // get the y value from the square number on the board // 
      Point.YI = Int(Square)! / 8 
       
      // return the rectangle index from the point and square location // 
      return GetRect(Rotated, Set:Set, Point:Point) 
   } 
} 
 
// the chess board images class // 
class ChessBoardImages 
{ 
   // a loop index // 
   var Index:Int = 0 
    
   // the file index // 
   var File:Int = 0 
    
   // the rank index // 
   var Rank:Int = 0 
 
   // the resolution scale // 
   var Scale:CGFloat = 2 
    
   // the board dimensions // 
   let Dims:BoardDimensions = BoardDimensions() 
    
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
 
   // the chess board squares // 
   let Squares:[String] = ["light_bamboo", "dark_bamboo", "light_white", "dark_blue", "light_white", 
                          "dark_brown", "light_chalk", "dark_chalk", "light_cloth", "dark_cloth", 
                          "light_felt", "dark_felt", "light_glass", "dark_glass", "light_gold", 
                          "dark_gold", "light_granite", "dark_granite", "light_white", "dark_gray", 
                          "light_white", "dark_green", "light_leather", "dark_leather", 
                          "light_marble", "dark_marble", "light_plastic", "dark_plastic", 
                          "light_rust", "dark_rust", "light_stone", "dark_stone", "light_silver", 
                          "dark_silver", "light_white", "dark_teal", "light_wood", "dark_wood"] 
                           
   // the chess board names // 
   let Boards:[String] = ["Bamboo", "Blue", "Brown", "Chalk", "Cloth", "Felt", "Glass", "Gold", 
                         "Granite", "Gray", "Green", "Leather", "Marble", "Plastic", "Rust", 
                         "Sandstone", "Silver", "Teal", "Wood"] 
    
   // the board images // 
   var BoardImages:[CGImage] = [] 
    
   // the context // 
   var Context:CGContext! 
    
   // the class initializer // 
   init() 
   { 
      // create the context // 
      Context = Graphics.CreateContext(Dims.GetBoardSize(2), Height:Dims.GetBoardSize(2), Scale: 
                                      Scale) 
       
      // loop over all the types of chess board squares // 
      for Index in 0 ..< Squares.count / 2 
      { 
         // loop over all ranks // 
         for Rank in 0 ..< 8 
         { 
            // loop over all files // 
            for File in 0 ..< 8 
            { 
               // if is a light square // 
               if ((Rank + File) % 2) == 1 
               { 
                  // draw the light square // 
                  Context.draw(Graphics.NSImageToCGImage(NSImage(named:Squares[Index * 2])!, Size: 
                              Dims.GetSquareSize(2), Scale:Scale), in:Dims.GetRect(false, Set:2, 
                              Rank:Rank, File:File), byTiling:false) 
               } 
               // if is a dark square // 
               else 
               { 
                  // draw the dark square // 
                  Context.draw(Graphics.NSImageToCGImage(NSImage(named:Squares[Index * 2 + 1])!, 
                              Size:Dims.GetSquareSize(2), Scale:Scale), in:Dims.GetRect(false, 
                              Set:2, Rank:Rank, File:File), byTiling:false) 
               } 
            } 
         } 
         
         // create a grid of light and dark chess board squares // 
         BoardImages.append(Context.makeImage()!) 
      } 
   } 
    
   // get the name for the specified board type // 
   func GetBoardName(_ BoardType:Int) -> String 
   { 
      // return the name for the specified board type // 
      return Boards[BoardType] 
   } 
    
   // get the total number of boards // 
   func GetNumberOfBoards() -> Int 
   { 
      // return the total number of boards // 
      return Boards.count 
   } 
    
   // get the board image // 
   func GetBoardImage(_ BoardType:Int) -> CGImage 
   { 
      // return the board image for the specified board type // 
      return BoardImages[BoardType] 
   } 
} 
 
// the chess piece images class // 
class ChessPieceImages 
{ 
   // the board dimensions // 
   let Dims:BoardDimensions = BoardDimensions() 
    
   // array of all the chess piece names // 
   let Pieces:[String] = ["whitepawn1", "whiteknight1", "whitebishop1", "whiterook1", "whitequeen1", 
                         "whiteking1", "blackpawn1", "blackknight1", "blackbishop1", "blackrook1", 
                         "blackqueen1", "blackking1", "whitepawn2", "whiteknight2", "whitebishop2", 
                         "whiterook2", "whitequeen2", "whiteking2", "blackpawn2", "blackknight2", 
                         "blackbishop2", "blackrook2", "blackqueen2", "blackking2", "whitepawn3", 
                         "whiteknight3", "whitebishop3", "whiterook3", "whitequeen3", "whiteking3", 
                         "blackpawn3", "blackknight3", "blackbishop3", "blackrook3", "blackqueen3", 
                         "blackking3", "whitepawn4", "whiteknight4", "whitebishop4", "whiterook4", 
                         "whitequeen4", "whiteking4", "blackpawn4", "blackknight4", "blackbishop4", 
                         "blackrook4", "blackqueen4", "blackking4"] 
     
   // the chess piece set names // 
   let Sets:[String] = ["Standard Pieces", "3D Pieces", "3D Textured Pieces", "Figurine Pieces"] 
                  
   // the current piece set // 
   var PieceSet:Int = 0 
    
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
    
   // array of the chess piece nsimages // 
   var NSImages:[NSImage] = [] 
 
   // a list index // 
   var Index:Int = 0 
    
   // the board set // 
   var Set:Int = 0 
    
   // the resolution scale // 
   var Scale:CGFloat = 2 
    
   // array of the chess piece cgimages // 
   var CGImages:[CGImage] = [] 
    
   // the chess piece images class initializer // 
   init() 
   { 
      // loop over all the chess piece names // 
      for Index in 0 ..< Pieces.count 
      { 
         // add the corresponding chess piece nsimage from the chess piece names // 
         NSImages.append(NSImage(named:Pieces[Index])!) 
      } 
    
      // loop over all the board sets // 
      for Set in 0 ..< Dims.GetBoardSizeCount() 
      { 
         // loop over all the images // 
         for Index in 0 ..< NSImages.count 
         { 
            // append a cg image for the specified dimensions // 
            CGImages.append(Graphics.NSImageToCGImage(NSImages[Index], Size:Dims.GetSquareSize(Set), 
                           Scale:Scale)) 
         } 
      } 
   } 
    
   // get the piece set name // 
   func GetPieceSetName(_ Set:Int) -> String 
   { 
      // return the piece set name // 
      return Sets[Set] 
   } 
    
   // get the number of piece sets // 
   func GetNumberOfPieceSets() -> Int 
   { 
      // return the number of piece sets // 
      return Sets.count 
   } 
    
   // update the piece set type // 
   func UpdatePieceSet(_ Set:Int) 
   { 
      // update piece set type // 
      PieceSet = Set 
   } 
    
   // get the piece nsimage // 
   func GetPieceNSImage(_ Piece:Int) -> NSImage 
   { 
      // if piece is white // 
      if Piece > 0 
      { 
         // return the white piece nsimage // 
         return NSImages[Piece + PieceSet * 12 - 1] 
      } 
      // piece is black // 
      else 
      { 
         // return the black piece nsimage // 
         return NSImages[PieceSet * 12 - Piece + 5] 
      } 
   } 
    
   // get the piece cgimage // 
   func GetPieceCGImage(_ Piece:Int, Set:Int) ->CGImage 
   { 
      // if piece is white // 
      if Piece > 0 
      { 
         // return the white piece cgimage // 
         return CGImages[Piece + PieceSet * 12 + Set * 48 - 1] 
      } 
      // piece is black // 
      else 
      { 
         // return the black piece cgimage // 
         return CGImages[PieceSet * 12 + Set * 48 - Piece + 5] 
      } 
   } 
} 
 
// the menu items class // 
class MenuItems 
{ 
   // the index variable in a list // 
   var Index:Int = 0 
    
   // the dictionary count // 
   var DictionaryCount:Int = 0 
               
   // the menu item dictionaries // 
   var Items:[[Int:Bool]] = [] 
    
   // the menu items initializer // 
   init() 
   { 
      // for all menu items on // 
      AddDictionary(Array(1...16)) 
       
      // for when engine is thinking // 
      AddDictionary([1, 3, 14]) 
       
      // for when have an attached sheet // 
      AddDictionary([1, 3]) 
       
      // for when in a panel // 
      AddDictionary([3]) 
       
      // for when in the analysis mode // 
      AddDictionary([1, 2, 3, 5, 6, 9, 10, 11, 13, 14, 16]) 
                          
      // for when in diagram mode // 
      AddDictionary([1, 2, 3, 6, 10, 16]) 
                          
      // for when in the position editor // 
      AddDictionary([1, 2, 3, 6, 16]) 
                          
      // for when in timed game mode // 
      AddDictionary([1, 2, 3, 5, 6, 12, 16]) 
                   
      // the dictionary count // 
      DictionaryCount = Items.count 
       
      // loop over all the dictionaries // 
      for Index in 0 ..< DictionaryCount 
      { 
         // go stop menu item button is false if human opponent, game over, or play timed game // 
         Items.append(Items[Index].merging([14:false]) {(_, new) in new}) 
      } 
       
      // loop over all the dictionaries // 
      for Index in 0 ..< DictionaryCount * 2 
      { 
         // append the fullscreen version of the dictionary // 
         Items.append(Items[Index].merging([3:false, 16:false]) {(_, new) in new}) 
      } 
   } 
    
   // add a dictionary to the menu item states // 
   func AddDictionary(_ OnValues:[Int]) 
   { 
      // append an empty dictionary // 
      Items.append([:]) 
       
      // loop over all the possible menu item tags // 
      for Index in 1 ... 16 
      { 
         // if the index matches the tag in the on values lists // 
         if OnValues.contains(Index) 
         { 
            // update the tag with the value of true // 
            Items[Items.count - 1].updateValue(true, forKey:Index) 
         } 
         // the index doesn't match the tag in the on values list // 
         else 
         { 
            // update the tag with the value of false // 
            Items[Items.count - 1].updateValue(false, forKey:Index) 
         } 
      } 
   } 
 
   // get the specified menu item state // 
   func MenuItemState(_ Tag:Int, Dictionary:Int, FullScreen:Bool, HumanOrGameOverOrTimed:Bool) -> 
                     Bool 
   { 
      // set the index to the current dictionary // 
      Index = Dictionary 
       
      // if human opponent, game over, or playing a timed game // 
      if HumanOrGameOverOrTimed 
      { 
         // increment index by the dictionary count // 
         Index += DictionaryCount 
      } 
       
      // if fullscreen // 
      if FullScreen 
      { 
         // increment index by two dictionary counts // 
         Index += 2 * DictionaryCount 
      } 
       
      // if the menu item tag is in the current dictionary // 
      if Items[Index][Tag] != nil 
      { 
         // return the specified menu item state for the given tag // 
         return Items[Index][Tag]! 
      } 
      // menu item tag is not in the current dictionry // 
      else 
      { 
         // return a true state // 
         return true 
      } 
   } 
} 
 
// the chess board data class // 
class ChessBoardData 
{ 
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
    
   // the list of capture squares // 
   var ListOfCaptureSquares:[String] = [] 
    
   // the list of threaten squares // 
   var ListOfThreatenSquares:[String] = [] 
    
   // the layout // 
   var Layout:[[Int]] = Array(repeating:Array(repeating:0, count:8), count:8) 
    
   // the starting square for a moving piece to be animated // 
   var StartSquare:APoint = APoint() 
    
   // the ending square for a moving piece to be animated // 
   var EndSquare:APoint = APoint() 
    
   // the core graphics context // 
   var Context:CGContext 
    
   // the scale factor // 
   var Scale:CGFloat = 2 
    
   // the image size // 
   var Size:CGFloat = BoardDimensions().GetBoardSize(0) 
    
   // the class initializer // 
   init() 
   { 
      // initialize the context // 
      Context = Graphics.CreateContext(Size, Height:Size, Scale:Scale) 
   } 
    
   // update the board data // 
   func Update(_ TheLayout:[[Int]], TheCaptureSquares:[String], TheThreatenSquares:[String], 
              TheStartSquare:APoint, TheEndSquare:APoint) 
   { 
      // save the layout // 
      Layout = TheLayout 
       
      // save the list of capture squares // 
      ListOfCaptureSquares = TheCaptureSquares 
       
      // save the list of threaten squares // 
      ListOfThreatenSquares = TheThreatenSquares 
       
      // save the start square // 
      StartSquare.Set(TheStartSquare) 
       
      // save the end square // 
      EndSquare.Set(TheEndSquare) 
   } 
} 
 
// the class for a point // 
class APoint 
{ 
   // the integer value of x // 
   var XI:Int = 0 
    
   // the integer value of y // 
   var YI:Int = 0 
    
   // the cgfloat value of x // 
   var XF:CGFloat = 0 
    
   // the cgfloat value of y // 
   var YF:CGFloat = 0 
    
   // check if point is equal to the current point // 
   func Equals(_ Point:APoint) -> Bool 
   { 
      // return if the point is equal to the current point // 
      return (XI == Point.XI) && (YI == Point.YI) 
   } 
    
   // set the point to the given x and y value // 
   func Set(_ X:Int, Y:Int) 
   { 
      // set the integer value of x // 
      XI = X 
    
      // set the integer value of y // 
      YI = Y 
    
      // set the cgfloat value of x // 
      XF = CGFloat(X) 
       
      // set the cgfloat value of y // 
      YF = CGFloat(Y) 
   } 
    
   // set the point to the given point // 
   func Set(_ Point:APoint) 
   { 
      // set the integer value of x // 
      XI = Point.XI 
       
      // set the integer value of y // 
      YI = Point.YI 
       
      // set the cgfloat value of x // 
      XF = Point.XF 
       
      // set the cgfloat value of y // 
      YF = Point.YF 
   } 
} 
 
// the game info list data source implementation // 
class GameInfoDataSource:NSObject, NSTableViewDataSource 
{ 
   // a loop index // 
   var Index:Int = 0 
 
   // a list of game info // 
   var GameInfoList:[NSAttributedString] = [] 
    
   // the row heights // 
   var Heights:[CGFloat] = [] 
    
   // the string attributes // 
   var Attributes:[NSAttributedString.Key:NSObject] = [:] 
    
   // refresh the game info list // 
   func RefreshGameInfoList(_ SavedGameInfoList:[String], Color:NSColor, Font:NSFont) 
   { 
      // clear the game info list // 
      GameInfoList.removeAll() 
     
      // clear the row heights list // 
      Heights.removeAll() 
       
      // set the string attributes // 
      Attributes = [NSAttributedString.Key.font:Font, NSAttributedString.Key.foregroundColor: 
                   Color] 
     
      // loop over the game info list // 
      for Index in 0 ..< SavedGameInfoList.count 
      { 
         // append the attributed move string // 
         GameInfoList.append(NSAttributedString(string:"\n" + SavedGameInfoList[Index] + "\n", 
                            attributes:Attributes)) 
          
         // append the row height // 
         Heights.append(GameInfoList[Index].boundingRect(with:NSSize(width:245, height:10000), 
                       options:[.usesLineFragmentOrigin, .usesFontLeading], context:nil).size 
                       .height) 
      } 
   } 
    
   // the row height // 
   func RowHeight(_ Row:Int) -> CGFloat 
   { 
      // return the row height // 
      return Heights[Row] 
   } 
    
   // the number of rows in the game info table view // 
   func numberOfRows(in TableView:NSTableView) -> Int 
   { 
      // return the number of moves in the game info list // 
      return GameInfoList.count 
   } 
} 
 
// the pgn moves list data source implementation // 
class PGNMovesDataSource:NSObject, NSTableViewDataSource 
{ 
   // the board dimensions // 
   let Dims:BoardDimensions = BoardDimensions() 
    
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
    
   // the board data // 
   var Data:[ChessBoardData] = [ChessBoardData()] 
 
   // the string attributes // 
   var Attributes:[NSAttributedString.Key:NSObject] = [:] 
    
   // a loop index // 
   var Index:Int = 0 
 
   // a list of pgn moves // 
   var PGNMovesList:[NSAttributedString] = [] 
    
   // the row heights // 
   var Heights:[CGFloat] = [] 
    
   // the scale // 
   var Scale:CGFloat = 2 
 
   // get board layout from the board data at this row // 
   func GetLayout(_ Row:Int) -> [[Int]] 
   { 
      // return the board layout from the board data at this row // 
      return Data[min(Row, Data.count - 1)].Layout 
   } 
    
   // get the start square from the board data at this row // 
   func GetStart(_ Row:Int) -> APoint 
   { 
      // return the start square from the board data at this row // 
      return Data[min(Row, Data.count - 1)].StartSquare 
   } 
    
   // get the end square from the board data at this row // 
   func GetEnd(_ Row:Int) -> APoint 
   { 
      // return the end square from the board data at this row // 
      return Data[min(Row, Data.count - 1)].EndSquare 
   } 
    
   // get the context from the board data at this row // 
   func GetContext(_ Row:Int) -> CGContext 
   { 
      // return the context from the board data at this row // 
      return Data[min(Row, Data.count - 1)].Context 
   } 
    
   // get the captures for the specified row // 
   func GetCaptures(_ Row:Int) -> [String] 
   { 
      // return the captures for the specified row // 
      return Data[min(Row, Data.count - 1)].ListOfCaptureSquares 
   } 
    
   // get the threats for the specified row // 
   func GetThreats(_ Row:Int) -> [String] 
   { 
      // return the threats for the specified row // 
      return Data[min(Row, Data.count - 1)].ListOfThreatenSquares 
   } 
    
   // get the text for the pgn moves table view row // 
   func GetViewText(_ Row:Int) -> NSAttributedString 
   { 
      // return the text attributed string value // 
      return PGNMovesList[Row] 
   } 
    
   // get the view image for the pgn moves table view // 
   func GetViewImage(_ Row:Int, ImageSize:CGFloat) -> NSImage 
   { 
      // if the image size is greater than one // 
      if ImageSize > 1 
      { 
         // return the image for the view cell // 
         return Graphics.CGImageToNSImage(Data[min(Row, Data.count - 1)].Context.makeImage()!, 
                                         Size:ImageSize) 
      } 
      // image size is negligible// 
      else 
      { 
         // return an empty image // 
         return NSImage() 
      } 
   } 
    
   // update the board data // 
   func Update(_ Index:Int, Layout:[[Int]], CaptureSquares:[String], ThreatenSquares:[String], 
              StartSquare:APoint, EndSquare:APoint) 
   { 
      // if data bounds exceeded by the index // 
      if Index >= Data.count 
      { 
         // append a new board data element // 
         Data.append(ChessBoardData()) 
      } 
       
      // update the board data // 
      Data[Index].Update(Layout, TheCaptureSquares:CaptureSquares,TheThreatenSquares: 
                        ThreatenSquares, TheStartSquare:StartSquare, TheEndSquare:EndSquare) 
   } 
    
   // refresh the pgn moves list // 
   func RefreshPGNMovesList(_ SavedPGNMovesList:[String], Color:NSColor, Font:NSFont) 
   { 
      // set the string attributes // 
      Attributes = [NSAttributedString.Key.font:Font, NSAttributedString.Key.foregroundColor: 
                   Color] 
       
      // clear the move list // 
      PGNMovesList.removeAll() 
     
      // clear the row heights list // 
      Heights.removeAll() 
     
      // loop over the move list // 
      for Index in 0 ..< SavedPGNMovesList.count 
      { 
         // append the attributed move string // 
         PGNMovesList.append(NSAttributedString(string:"\n" + SavedPGNMovesList[Index] + "\n", 
                            attributes:Attributes)) 
 
         // append the row height // 
         Heights.append(PGNMovesList[Index].boundingRect(with:NSSize(width:245, height:10000), 
                       options:[.usesLineFragmentOrigin, .usesFontLeading], context:nil).size 
                       .height) 
      } 
   } 
    
   // return the row height // 
   func RowHeight(_ Row:Int) -> CGFloat 
   { 
      // return the row height // 
      return Heights[Row] 
   } 
    
   // return the last row number // 
   func LastRow() -> Int 
   { 
      // return the last row number // 
      return max(0, 2 * PGNMovesList.count - 1) 
   } 
    
   // the number of rows in the current pgn moves table view // 
   func numberOfRows(in TableView:NSTableView) -> Int 
   { 
      // return the number of rows in the pgn moves list to display // 
      return 2 * PGNMovesList.count 
   } 
} 
 
// the implementation for the game list data source // 
class GameListDataSource:NSObject, NSTableViewDataSource 
{ 
   // initialize the selected row // 
   var SelectedRow:Int = 0 
    
   // the index in a list // 
   var Index:Int = 0 
    
   // the row heights // 
   var Heights:[CGFloat] = [] 
    
   // the game list indices // 
   var GameListIndices:[Int] = [] 
    
   // the game list // 
   var GameList:[String] = [] 
    
   // the attributed game list // 
   var AttributedGameList:[NSAttributedString] = [] 
    
   // the string attributes // 
   var Attributes:[NSAttributedString.Key:NSObject] = [:] 
    
   // the original game list // 
   var GameListOriginal:[String] = [] 
    
   // the original game list indices // 
   var GameListIndicesOriginal:[Int] = [] 
    
   // the font // 
   var Font:NSFont = NSFont() 
    
   // return the row height // 
   func RowHeight(_ Row:Int) -> CGFloat 
   { 
      // return the row height // 
      return Heights[Row] 
   } 
    
   // the size of the original database // 
   func DatabaseSize() -> Int 
   { 
      // return the size of the original database // 
      return GameListOriginal.count 
   } 
    
   // store the selected row // 
   func StoreSelectedRow(_ Row:Int) 
   { 
      // store the selected row // 
      SelectedRow = Row 
   } 
    
   // the number of rows in the current game list table view // 
   func numberOfRows(in TableView:NSTableView) -> Int 
   { 
      // return the number of rows in the game list table view // 
      return GameList.count 
   } 
    
   // store the game list // 
   func StoreGameList(_ GameListToStore:[String]) 
   { 
      // assign the game list // 
      GameList = GameListToStore 
     
      // remove the last object in the game list since it is empty // 
      _ = GameList.popLast() 
    
      // clear the game list indices // 
      GameListIndices.removeAll() 
 
      // loop over the entire game list // 
      for Index in 0 ..< GameListToStore.count 
      { 
         // add the game index to the game list indices // 
         GameListIndices.append(Index) 
      } 
    
      // save the original game list // 
      GameListOriginal = GameList 
    
      // save the original game list indices // 
      GameListIndicesOriginal = GameListIndices 
   } 
    
   // condense the game list related to the current search string // 
   func CondenseGameList(_ SearchString:String) 
   { 
      // if the search string is empty // 
      if SearchString.isEmpty 
      { 
         // set the current game list to the original game list // 
         GameList = GameListOriginal 
       
         // set the current game list indices to the original game list indices // 
         GameListIndices = GameListIndicesOriginal 
 
         // exit function since don't need to condense the game list // 
         return 
      } 
 
      // clear the game list // 
      GameList.removeAll() 
    
      // clear the game list indices // 
      GameListIndices.removeAll() 
 
      // loop over the entire original game list // 
      for Index in 0 ..< GameListOriginal.count 
      { 
         // if the search string is found in the game list // 
         if GameListOriginal[Index].lowercased().range(of:SearchString.lowercased()) != nil 
         { 
            // add the game from the original list to the current list // 
            GameList.append(GameListOriginal[Index]) 
         
            // add the game list index from the original list to the current list // 
            GameListIndices.append(GameListIndicesOriginal[Index]) 
         } 
      } 
   } 
    
   // get the game index from the current selected row in the game table // 
   func GetGameIndex(_ Row:Int) -> Int 
   { 
      // return the game index from the current selected row in the game list // 
      return GameListIndices[Row] 
   } 
    
   // refresh the game list // 
   func RefreshGameList(_ Color:NSColor, TheFont:NSFont) 
   { 
      // save the font type // 
      Font = TheFont 
     
      // clear the attributed game list // 
      AttributedGameList.removeAll() 
     
      // clear the row heights list // 
      Heights.removeAll() 
       
      // set the string attributes // 
      Attributes = [NSAttributedString.Key.font:Font, NSAttributedString.Key.foregroundColor: 
                   Color] 
     
      // loop over the game list // 
      for Index in 0 ..< GameList.count 
      { 
         // append the attributed game string // 
         AttributedGameList.append(NSAttributedString(string:"\n" + GameList[Index] + "\n", 
                                  attributes:Attributes)) 
 
         // append the row height // 
         Heights.append(AttributedGameList[Index].boundingRect(with:NSSize(width:610, height: 
                       10000), options:[.usesLineFragmentOrigin, .usesFontLeading], context: 
                       nil).size.height) 
      } 
   } 
    
   // the game description for the specified game // 
   func GameDescription(_ GameNumber:Int) -> String 
   { 
      // return the game description for the specified game // 
      return GameListOriginal[GameNumber] 
   } 
} 
 
// the time clock display // 
class TimeClockDisplay:NSView 
{ 
   // the core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
    
   // the second hand origins // 
   var SecondsOrigin:[CGPoint] = [] 
    
   // the second hand endpoints // 
   var SecondsEndpoint:[CGPoint] = [] 
    
   // the minute hand endpoint // 
   var MinutesEndpoint:CGPoint = CGPoint() 
    
   // the hour hand endpoint // 
   var HoursEndpoint:CGPoint = CGPoint() 
    
   // the start point // 
   var StartPoint:CGPoint = CGPoint() 
    
   // the end point // 
   var EndPoint:CGPoint = CGPoint() 
    
   // the draw rectangles for the second hand // 
   var RectsSec:[CGRect] = [] 
    
   // the clock face layer // 
   var ClockFaceLayer:CGLayer! 
    
   // the clock face hours path // 
   var ClockFaceHoursPath:CGMutablePath = CGMutablePath() 
    
   // the clock face minutes path // 



   // the clock face minutes path // 
   var ClockFaceMinutesPath:CGMutablePath = CGMutablePath() 
    
   // a loop index // 
   var Index:Int = 0 
    
   // the total elapsed time // 
   var ElapsedTime:Int = 0 
    
   // whether the clock face needs to be fully refreshed // 
   var RefreshAll:Bool = true 
    
   // radians for a clock face // 
   var Radians:CGFloat = 0 
    
   // the cosine of the radians // 
   var Cosine:CGFloat = 0 
    
   // the sine of the radians // 
   var Sine:CGFloat = 0 
    
   // the radius of the clock // 
   var Radius:CGFloat = 0 
    
   // the diameter of the clock // 
   var Diameter:CGFloat = 0 
    
   // the blended colors // 
   var BlendedColors:[NSColor] = [] 
    
   // the window color // 
   var WindowColor:NSColor = NSColor() 
    
   // the background color // 
   var BackgroundColor:NSColor = NSColor() 
    
   // the border color // 
   var BorderColor:NSColor = NSColor() 
    
   // the bezel color // 
   var BezelColor:NSColor = NSColor() 
    
   // the blended background color // 
   var BlendedBackgroundColor:NSColor = NSColor() 
    
   // the background color opacity // 
   var BackgroundColorOpacity:CGFloat = 0 
    
   // the resolution scale // 
   var Scale:CGFloat = 2 
    
   // the darkened clock background color // 
   var DarkenedColor:NSColor = NSColor() 
    
   // the lightened clock background color // 
   var LightenedColor:NSColor = NSColor() 
    
   // the view bounds // 
   var ViewBounds:CGRect = CGRect() 
    
   // the bezel bounds // 
   var BezelBounds:CGRect = CGRect() 
    
   // clock circles to color // 
   var Circles:[CGRect] = [] 
    
   // update the clock window color // 
   func UpdateClockWindowColor(_ Color:NSColor) 
   { 
      // update the clock window color // 
      WindowColor = Color 
       
      // set that the clock face needs to be refreshed // 
      RefreshAll = true 
   } 
    
   // update the clock background color // 
   func UpdateClockBackgroundColor(_ Color:NSColor) 
   { 
      // update the clock background color // 
      BackgroundColor = Color 
       
      // set that the clock face needs to be refreshed // 
      RefreshAll = true 
   } 
    
   // update the clock border color // 
   func UpdateClockBorderColor(_ Color:NSColor) 
   { 
      // update the clock border color // 
      BorderColor = Color 
       
      // set that the clock face needs to be refreshed // 
      RefreshAll = true 
   } 
    
   // update the clock background opacity // 
   func UpdateClockBackgroundOpacity(_ Opacity:Int) 
   { 
      // update the clock background color opacity // 
      BackgroundColorOpacity = CGFloat(Opacity) / 100 
       
      // set that the clock face needs to be refreshed // 
      RefreshAll = true 
   } 
    
   // create the blended colors // 
   func CreateBlendedColors() 
   { 
      // set the blended background color // 
      BlendedBackgroundColor = WindowColor.blended(withFraction:BackgroundColorOpacity, of: 
                                                  BackgroundColor)! 
       
      // clear the list of blended colors // 
      BlendedColors.removeAll() 
     
      // set the lightened color from the blended background color and white // 
      LightenedColor = BlendedBackgroundColor.blended(withFraction:0.05, of:NSColor.white)! 
       
      // set the darkened color from the blended background color and black // 
      DarkenedColor = BlendedBackgroundColor.blended(withFraction:0.05, of:NSColor.black)! 
       
      // set the bezel color by mixing in white // 
      BezelColor = BlendedBackgroundColor.blended(withFraction:0.1, of:NSColor.white)! 
 
      // loop over the number of circles to color // 
      for Index in 0 ..< Circles.count 
      { 
         // append a color blend from the darkened and lightened colors // 
         BlendedColors.append(DarkenedColor.blended(withFraction:min(abs(tan(CGFloat(Index) * 20 / 
                             Scale)), 1), of:LightenedColor)!) 
      } 
   } 
 
   // initialize the clock // 
   func Initialize() 
   { 
      // allow concurrent drawing // 
      canDrawConcurrently = true 
       
      // set the clock radius // 
      Radius = frame.size.width * 0.5 * Scale 
       
      // set the clock diameter // 
      Diameter = Radius * 2 
       
      // translate the clock origin to be the middle of the view // 
      translateOrigin(to:CGPoint(x:Radius / Scale, y:Radius / Scale)) 
       
      // create the clock face layer // 
      ClockFaceLayer = Graphics.CreateLayer(Diameter, Height:Diameter, Scale:1) 
       
      // translate the clock face origin to the middle of the layer // 
      ClockFaceLayer.context?.translateBy(x:Radius, y:Radius) 
       
      // set the view bounds // 
      ViewBounds = CGRect(x:-Radius, y:-Radius, width:Diameter, height:Diameter) 
       
      // set the clock bezel bounds // 
      BezelBounds = CGRect(x:-Radius + 2.5 * Scale, y:-Radius + 2.5 * Scale, width:Diameter - 5 * 
                          Scale, height:Diameter - 5 * Scale) 
       
      // loop over all the seconds in the clock face // 
      for Index in 0 ..< 60 
      { 
         // get the current radians // 
         Radians = CGFloat(Index) * CGFloat.pi / 30 
          
         // get the current cosine // 
         Cosine = cos(Radians) 
          
         // get the current sine // 
         Sine = sin(Radians) 
          
         // set the start point of the tick mark // 
         StartPoint = CGPoint(x:0.93 * Radius * Cosine, y:0.93 * Radius * Sine) 
          
         // set the end point of the tick mark // 
         EndPoint = CGPoint(x:0.97 * Radius * Cosine, y:0.97 * Radius * Sine) 
    
         // if at an hour mark // 
         if (Index % 5) == 0 
         { 
            // move the current hour mark to the beginning position // 
            ClockFaceHoursPath.move(to:StartPoint) 
             
            // add a line to create the current hour mark // 
            ClockFaceHoursPath.addLine(to:EndPoint) 
         } 
         // at a minute mark // 
         else 
         { 
            // move the current minute mark to the beginning position // 
            ClockFaceMinutesPath.move(to:StartPoint) 
             
            // add a line to create the current minute mark // 
            ClockFaceMinutesPath.addLine(to:EndPoint) 
         } 
      } 
       
      // loop over all the circles to color // 
      for Index in (1 ... Int(Radius)).reversed() 
      { 
         // append a clock circle to color // 
         Circles.append(CGRect(x:-Index, y:-Index, width:Index * 2, height:Index * 2)) 
      } 
 
      // loop over all the possible second hand positions // 
      for Index in 0 ..< 600 
      { 
         // set the current radians // 
         Radians = CGFloat.pi * CGFloat(Index) / 300 
          
         // set the cosine of the radians // 
         Cosine = cos(Radians) 
          
         // set the sine of the radians // 
         Sine = sin(Radians) 
          
         // append an origin of the second hand // 
         SecondsOrigin.append(CGPoint(x:5 * Sine, y:5 * Cosine)) 
          
         // append an endpoint of the second hand // 
         SecondsEndpoint.append(CGPoint(x:44 * Sine, y:44 * Cosine)) 
          
         // append a rectangle to draw the second hand in // 
         RectsSec.append(CGRect(x:min(SecondsOrigin.last!.x, SecondsEndpoint.last!.x) - 1, y: 
                        min(SecondsOrigin.last!.y, SecondsEndpoint.last!.y) - 1, width: 
                        abs(SecondsEndpoint.last!.x - SecondsOrigin.last!.x) + 2, height: 
                        abs(SecondsEndpoint.last!.y - SecondsOrigin.last!.y) + 2)) 
      } 
   } 
    
   // draw the clock // 
   override func draw(_ Rect:CGRect) 
   { 
      // draw the clock face layer into the current context // 
      NSGraphicsContext.current?.cgContext.draw(ClockFaceLayer, in:bounds) 
     
      // set the stroke color // 
      NSGraphicsContext.current?.cgContext.setStrokeColor(BorderColor.cgColor) 
     
      // set the line type to round // 
      NSGraphicsContext.current?.cgContext.setLineCap(CGLineCap.round) 
    
      // set the line width to 4 // 
      NSGraphicsContext.current?.cgContext.setLineWidth(4) 
       
      // start the hour hand from the origin // 
      NSGraphicsContext.current?.cgContext.move(to:CGPoint.zero) 
       
      // add a line for the hour hand // 
      NSGraphicsContext.current?.cgContext.addLine(to:HoursEndpoint) 
       
      // stroke the hour hand // 
      NSGraphicsContext.current?.cgContext.strokePath() 
       
      // set the line width to 2 // 
      NSGraphicsContext.current?.cgContext.setLineWidth(2) 
 
      // start the minute hand from the origin // 
      NSGraphicsContext.current?.cgContext.move(to:CGPoint.zero) 
       
      // add a line for the minute hand // 
      NSGraphicsContext.current?.cgContext.addLine(to:MinutesEndpoint) 
       
      // stroke the minute hand // 
      NSGraphicsContext.current?.cgContext.strokePath() 
       
      // set the line width to 1 // 
      NSGraphicsContext.current?.cgContext.setLineWidth(1) 
 
      // start the second hand from the origin // 
      NSGraphicsContext.current?.cgContext.move(to:SecondsOrigin[ElapsedTime % 600]) 
       
      // add a line for the second hand // 
      NSGraphicsContext.current?.cgContext.addLine(to:SecondsEndpoint[ElapsedTime % 600]) 
       
      // stroke the second hand // 
      NSGraphicsContext.current?.cgContext.strokePath() 
   } 
    
   // update the clock face layer // 
   func UpdateClockFaceLayer() 
   { 
      // clear the clock face layer // 
      ClockFaceLayer.context?.clear(ViewBounds) 
       
      // create the blended colors // 
      CreateBlendedColors() 
       
      // loop over all the clock circles to draw // 
      for Index in 0 ..< Circles.count 
      { 
         // set the current fill color from the list of blended colors // 
         ClockFaceLayer.context?.setFillColor(BlendedColors[Index].cgColor) 
 
         // draw a circle in the given ellipse // 
         ClockFaceLayer.context?.fillEllipse(in:Circles[Index]) 
      } 
       
      // set the fill color to the border color // 
      ClockFaceLayer.context?.setFillColor(BorderColor.cgColor) 
       
      // draw the center of the clock face // 
      ClockFaceLayer.context?.fillEllipse(in:CGRect(x:-5 * Scale, y:-5 * Scale, width:10 * Scale, 
                                         height:10 * Scale)) 
       
      // set the stroke color to the bezel color // 
      ClockFaceLayer.context?.setStrokeColor(BezelColor.cgColor) 
       
      // set the line width for the bezel // 
      ClockFaceLayer.context?.setLineWidth(5 * Scale) 
 
      // draw the bezel // 
      ClockFaceLayer.context?.strokeEllipse(in:BezelBounds) 
       
      // set the stroke color to the border color // 
      ClockFaceLayer.context?.setStrokeColor(BorderColor.cgColor) 
       
      // set the line type to round // 
      ClockFaceLayer.context?.setLineCap(CGLineCap.round) 
       
      // set the line width for the hour marks // 
      ClockFaceLayer.context?.setLineWidth(2 * Scale) 
 
      // add the hour marks to the clock face // 
      ClockFaceLayer.context?.addPath(ClockFaceHoursPath) 
      
      // stroke the hour marks // 
      ClockFaceLayer.context?.strokePath() 
       
      // set the line width for the minute marks // 
      ClockFaceLayer.context?.setLineWidth(Scale) 
       
      // add the minute marks to the clock face // 
      ClockFaceLayer.context?.addPath(ClockFaceMinutesPath) 
       
      // stroke the minute marks // 
      ClockFaceLayer.context?.strokePath() 
   } 
    
   // update the clock // 
   func UpdateClock(_ Time:Int) 
   { 
      // update the elapsed time // 
      ElapsedTime = Time 
 
      // set the radians for the minute hand // 
      Radians = CGFloat.pi * CGFloat(ElapsedTime) / 18000 
       
      // set the minute hand endpoint // 
      MinutesEndpoint = CGPoint(x:39 * sin(Radians), y:39 * cos(Radians)) 
       
      // set the radians for the hour hand // 
      Radians = CGFloat.pi * CGFloat(ElapsedTime) / 216000 
       
      // set the hours hand endpoint // 
      HoursEndpoint = CGPoint(x:25 * sin(Radians), y:25 * cos(Radians)) 
 
      // if the entire clock needs to be refreshed // 
      if RefreshAll 
      { 
         // update the clock face layer // 
         UpdateClockFaceLayer() 
          
         // update the entire display // 
         setNeedsDisplay(bounds) 
          
         // set refresh to false // 
         RefreshAll = false 
      } 
      // if entire clock doesn't need to be refreshed // 
      else 
      { 
         // update the display periodically for the minute hand // 
         if (ElapsedTime % 50) == 0 
         { 
            // update the display for the minute hand // 
            setNeedsDisplay(CGRect(x:min(0, MinutesEndpoint.x) - 1, y:min(0, MinutesEndpoint.y) - 1, 
                           width:abs(MinutesEndpoint.x) + 2, height:abs(MinutesEndpoint.y) + 2)) 
         } 
          
         // update the second hand // 
         setNeedsDisplay(RectsSec[ElapsedTime % 600]) 
      } 
   } 
} 
 
// a window class // 
class AWindow:NSWindow 
{ 
   // the chess board // 
   @IBOutlet var Board:GreenChess! 
 
   // override the key down method // 
   override func keyDown(with Event:NSEvent) 
   { 
      // call key down on the board // 
      Board.InterceptKeyDown(Event) 
   } 
    
   // override the animation resize time // 
   override func animationResizeTime(_ Frame:CGRect) -> TimeInterval 
   { 
      // return animation resize time of 0 seconds // 
      return 0 
   } 
} 
 
// the game gallery view // 
class Gallery:NSView 
{ 
   // the marker pens for the gallery // 
   var Markers:MarkerPens = MarkerPens() 
    
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
 
   // the number of frames in the gallery // 
   var NumberOfFrames:Int = 0 
 
   // the number of layers in the gallery // 
   var Layers:Int = 0 
 
   // the current diagram position // 
   var CurrentDiagramPosition:Int = 0 
    
   // a list of diagram paths for drawing // 
   var DiagramPaths:[CGMutablePath] = [] 
    
   // a list of diagram path colors // 
   var DiagramPathColors:[CGColor] = [] 
    
   // the diagram path location // 
   var PathLocation:CGPoint = CGPoint() 
    
   // the chess board // 
   @IBOutlet var Board:GreenChess! 
    
   // the core graphics context // 
   var Context:CGContext! 
    
   // the snapshot image representation // 
   var SnapshotImageRep:NSBitmapImageRep! 
 
   // the tracking rectangle tag // 
   var TrackingRectangle:NSView.TrackingRectTag = NSView.TrackingRectTag() 
    
   // set that not initially a valid path // 
   var ValidPath:Bool = false 
    
   // set that not initially diagramming // 
   var Diagramming:Bool = false 
    
   // the location in the window // 
   var Location:CGPoint = CGPoint() 
    
   // the current cursor location // 
   var Cursor:CGPoint = CGPoint() 
    
   // the previous location // 
   var PreviousLocation:CGPoint = CGPoint() 
    
   // the points to draw the full gallery layer at // 
   var Points:[CGPoint] = [] 
    
   // the core graphics view bounds // 
   var ViewBounds:CGRect = CGRect() 
    
   // the window resolution scale // 
   var Scale:CGFloat = 2 
    
   // the frame size // 
   var FrameSize:CGFloat = 0 
    
   // the gallery layer // 
   var GalleryLayer:CGLayer! 
    
   // the full gallery layer // 
   var FullGalleryLayer:CGLayer! 
    
   // the frame strip image // 
   var FrameStripImage:CGImage! 
    
   // the frame strip context // 
   var FrameStripContext:CGContext! 
    
   // the diagram layer for drawing // 
   var DiagramLayer:CGLayer! 
    
   // the height of the view // 
   var Height:CGFloat = 0 
    
   // the width of the view // 
   var Width:CGFloat = 0 
 
   // a list index // 
   var Index:Int = 0 
    
   // the number of frames that can span the width of the view // 
   var FramesWide:Int = 0 
    
   // the current position in the gallery // 
   var CurrentPosition:Int = 0 
    
   // the maximum position possible in the gallery // 
   var MaxPosition:Int = 0 
    
   // whether reviewing gallery or not // 
   var Reviewing:Bool = false 
    
   // whether recording movie // 
   var RecordingMovie:Bool = false 
    
   // the diagram cursor // 
   var DiagramCursor:NSCursor = NSCursor() 
    
   // the gallery diagram color // 
   var GalleryColor:CGColor! 
    
   // clear the diagram the user drew on // 
   func ClearDiagram() 
   { 
      // remove all the diagram paths // 
      DiagramPaths.removeAll() 
       
      // remove all the diagram path colors // 
      DiagramPathColors.removeAll() 
     
      // refresh the diagram layer // 
      RefreshDiagramLayer() 
       
      // update the display // 
      setNeedsDisplay(bounds) 
   } 
    
   // undo the diagram path // 
   func UndoPath() 
   { 
      // remove the last diagram path // 
      _ = DiagramPaths.popLast() 
       
      // remove the last diagram color // 
      _ = DiagramPathColors.popLast() 
       
      // refresh the diagram layer // 
      RefreshDiagramLayer() 
       
      // update the display // 
      setNeedsDisplay(bounds) 
   } 
    
   // update the gallery color // 
   func UpdateGalleryColor(_ Color:Int) 
   { 
      // play the game sound of a click // 
      Board.PlayGameSound("click") 
       
      // set that currently diagramming // 
      Diagramming = true 
     
      // set the current diagram cursor // 
      DiagramCursor = Markers.Cursor(Color) 
       
      // get the current gallery draw color // 
      GalleryColor = Markers.Color(Color) 
   } 
    
   // the draw rect function // 
   override func draw(_ Rect:CGRect) 
   { 
      // draw the galley layer into the current view context // 
      NSGraphicsContext.current?.cgContext.draw(GalleryLayer, in:bounds) 
       
      // if diagramming // 
      if Diagramming 
      { 
         // draw the diagram layer into the current view context // 
         NSGraphicsContext.current?.cgContext.draw(DiagramLayer, in:bounds) 
      } 
   } 
    
   // get the current location // 
   func GetLocation(_ Event:NSEvent) 
   { 
      // get the location in the window // 
      Location = Event.locationInWindow 
       
      // save the cursor location // 
      Cursor = Location 
       
      // decrement the vertical offset of the gallery view due to the gallery slider position // 
      Location.y -= 25 
       
      // update the cursor // 
      UpdateCursor() 
       
      // keep the marker in bounds // 
      KeepMarkerInBounds() 
       
      // set the path location // 
      PathLocation = CGPoint(x:(Location.x + FrameSize * CGFloat(CurrentPosition)) * Scale, y: 
                            Location.y * Scale) 
   } 
    
   // if the mouse entered the tracking rectangle // 
   override func mouseEntered(with Event:NSEvent) 
   { 
      // update the cursor // 
      Cursor = Event.locationInWindow 
 
      // update the cursor // 
      UpdateCursor() 
   } 
    
   // if the mouse exited the tracking rectangle // 
   override func mouseExited(with Event:NSEvent) 
   { 
      // update the cursor // 
      Cursor = Event.locationInWindow 
 
      // update the cursor // 
      UpdateCursor() 
   } 
    
   // refresh the diagram layer // 
   func RefreshDiagramLayer() 
   { 
      // translate the diagram layer context to the current diagram position // 
      DiagramLayer.context?.translateBy(x:CGFloat(CurrentDiagramPosition - CurrentPosition) * 
                                       FrameSize * Scale, y:0) 
       
      // set the current diagram position to the current position // 
      CurrentDiagramPosition = CurrentPosition 
       
      // clear the diagram layer context // 
      DiagramLayer.context?.clear(CGRect(x:FrameSize * Scale * CGFloat(CurrentPosition), y:0, width: 
                                 Width * Scale, height:Height * Scale)) 
 
      // loop over all the diagram paths // 
      for Index in 0 ..< DiagramPaths.count 
      { 
         // begin a new diagram path // 
         DiagramLayer.context?.beginPath() 
          
         // set the stroke color for this path // 
         DiagramLayer.context?.setStrokeColor(DiagramPathColors[Index]) 
 
         // add the path to the diagram layer context // 
         DiagramLayer.context?.addPath(DiagramPaths[Index]) 
      
         // stroke the current path // 
         DiagramLayer.context?.strokePath() 
      } 
   } 
    
   // override mouse down // 
   override func mouseDown(with Event:NSEvent) 
   { 
      // if reviewing or not diagramming // 
      if Reviewing || !Diagramming 
      { 
         // set that not a valid path // 
         ValidPath = false 
          
         // exit function since reviewing or not diagramming // 
         return 
      } 
       
      // get the current location // 
      GetLocation(Event) 
     
      // set that the current path is valid // 
      ValidPath = true 
     
      // play the sound of a marker pen starting to write // 
      Board.PlayGameSound("marker") 
       
      // append a path to the diagram paths // 
      DiagramPaths.append(CGMutablePath()) 
       
      // append a path color to the diagram path colors // 
      DiagramPathColors.append(GalleryColor) 
       
      // set the diagram layer stroke color // 
      DiagramLayer.context?.setStrokeColor(GalleryColor) 
       
      // move the diagram path to the first location // 
      DiagramPaths[DiagramPaths.count - 1].move(to:PathLocation) 
       
      // set the diagram path starting point in the context // 
      DiagramLayer.context?.move(to:PathLocation) 
       
      // save the location // 
      PreviousLocation = Location 
   } 
    
   // override mouse dragged // 
   override func mouseDragged(with Event:NSEvent) 
   { 
      // get the current location // 
      GetLocation(Event) 
 
      // if reviewing or not diagramming or not a valid path // 
      if Reviewing || !Diagramming || !ValidPath 
      { 
         // return since reviewing or not diagramming or not a valid path // 
         return 
      } 
       
      // process the diagram path // 
      ProcessDiagramPath() 
       
      // display the area that was drawn in // 
      setNeedsDisplay(CGRect(x:min(PreviousLocation.x - 1, Location.x - 1), y:min(PreviousLocation 
                     .y - 1, Location.y - 1), width:abs(PreviousLocation.x - Location.x) + 2, 
                     height:abs(PreviousLocation.y - Location.y) + 2)) 
       
      // move the diagram layer path to the path location // 
      DiagramLayer.context?.move(to:PathLocation) 
       
      // save the location // 
      PreviousLocation = Location 
   } 
    
   // process the diagram path // 
   func ProcessDiagramPath() 
   { 
      // add a line to the diagram path location // 
      DiagramPaths[DiagramPaths.count - 1].addLine(to:PathLocation) 
       
      // add a line to the diagram layer context path // 
      DiagramLayer.context?.addLine(to:PathLocation) 
       
      // stroke the diagram layer path // 
      DiagramLayer.context?.strokePath() 
   } 
    
   // override mouse up // 
   override func mouseUp(with Event:NSEvent) 
   { 
      // get the current location // 
      GetLocation(Event) 
 
      // if reviewing or not diagramming or not a valid path // 
      if Reviewing || !Diagramming || !ValidPath 
      { 
         // return since not reviewing or not diagramming or not a valid path // 
         return 
      } 
       
      // process the diagram path // 
      ProcessDiagramPath() 
 
      // set that no longer a valid path // 
      ValidPath = false 
       
      // refresh the diagram layer // 
      RefreshDiagramLayer() 
       
      // update the display // 
      setNeedsDisplay(bounds) 
   } 
    
   // take a snapshot of the gallery // 
   func GallerySnapshot() -> NSBitmapImageRep 
   { 
      // draw the gallery layer into the context // 
      Context.draw(GalleryLayer, in:ViewBounds) 
       
      // if diagramming // 
      if Diagramming 
      { 
         // draw the diagram layer into the context // 
         Context.draw(DiagramLayer, in:ViewBounds) 
      } 
 
      // get the snapshot image representation from the context // 
      SnapshotImageRep = NSBitmapImageRep(cgImage:Context.makeImage()!) 
 
      // set the snapshot image representation size // 
      SnapshotImageRep.size = bounds.size 
       
      // return the bitmap image rep // 
      return SnapshotImageRep 
   } 
    
   // add a new frame // 
   func AddFrame(_ Frame:CGImage) 
   { 
      // add a point for the frame position in the gallery // 
      Points.append(CGPoint(x:CGFloat(-NumberOfFrames) * FrameSize * Scale, y:0)) 
       
      // add the frame to the frame strip context // 
      FrameStripContext.draw(Frame, in:CGRect(x:CGFloat(NumberOfFrames) * FrameSize * Scale, y:0, 
                            width:FrameSize * Scale, height:FrameSize * Scale), byTiling:false) 
       
      // increment the number of frames // 
      NumberOfFrames += 1 
   } 
    
   // go left in the game gallery // 
   func GoLeft() 
   { 
      // invalidate the diagram path // 
      ValidPath = false 
       
      // if the current position is greater than zero // 
      if CurrentPosition > 0 
      { 
         // decrement the current position // 
         CurrentPosition -= 1 
          
         // update the gallery // 
         UpdateGallery() 
      } 
       
      // if the game gallery slider double value is other than zero // 
      if Board.GameGallerySlider.doubleValue != 0 
      { 
         // update the game gallery slider to the current position // 
         Board.GameGallerySlider.intValue = Int32(CurrentPosition) 
      } 
   } 
    
   // update the cursor // 
   func UpdateCursor() 
   { 
      // if the cursor is outside the tracking rectangle or reviewing or not diagramming or quit // 
      if (Cursor.x < 0) || (Cursor.x > Width) || (Cursor.y < 25) || (Cursor.y > (Height + 25)) || 
         Reviewing || !Diagramming || Board.QueryQuitApplication 
      { 
         // set the arrow cursor // 
         NSCursor.arrow.set() 
      } 
      // inside the tracking rectangle and diagramming and not reviewing // 
      else 
      { 
         // set the diagram cursor // 
         DiagramCursor.set() 
      } 
   } 
    
   // go right in the game gallery // 
   func GoRight() 
   { 
      // invalidate the diagram path // 
      ValidPath = false 
    
      // if the current position is less than the maximum position // 
      if CurrentPosition < MaxPosition 
      { 
         // increment the current position by one // 
         CurrentPosition += 1 
          
         // if reached the maximum position and reviewing the gallery // 
         if (CurrentPosition == MaxPosition) && Reviewing 
         { 
            // stop the gallery review timer // 
            Board.GalleryReviewTimer.invalidate() 
          
            // set that no longer reviewing // 
            Reviewing = false 
          
            // set the gallery buttons to state true // 
            Board.SetGalleryButtonsToState(true) 
             
            // update the cursor // 
            UpdateCursor() 
         } 
          
         // update the gallery // 
         UpdateGallery() 
      } 
      // if already at maximum position and reviewing gallery // 
      else if Reviewing 
      { 
         // set the current position to zero // 
         CurrentPosition = 0 
          
         // update the gallery // 
         UpdateGallery() 
      } 
 
      // if the game gallery slider double value is other than the maximum position or reviewing // 
      if Board.GameGallerySlider.doubleValue != Double(MaxPosition) || Reviewing 
      { 
         // update the game gallery slider to the current value // 
         Board.GameGallerySlider.intValue = Int32(CurrentPosition) 
      } 
   } 
    
   // create a movie frame // 
   func MovieFrame() -> CGImage 
   { 
      // if not set to recording movie // 
      if !RecordingMovie 
      { 
         // set the current position to zero // 
         CurrentPosition = 0 
          
         // set that recording a movie // 
         RecordingMovie = true 
      } 
       
      // draw the full gallery layer shifted to the specified point // 
      Context.draw(FullGalleryLayer, at:Points[CurrentPosition]) 
       
      // refresh the diagram layer // 
      RefreshDiagramLayer() 
       
      // if diagramming // 
      if Diagramming 
      { 
         // draw the diagram layer into the view bounds // 
         Context.draw(DiagramLayer, in:ViewBounds) 
      } 
       
      // increment the current position // 
      CurrentPosition += 1 
       
      // return a context cg image // 
      return Context.makeImage()! 
   } 
    
   // erase the gallery // 
   func EraseGallery() 
   { 
      // set that no longer reviewing the gallery // 
      Reviewing = false 
       
      // remove the tracking rectangle // 
      removeTrackingRect(TrackingRectangle) 
       
      // remove all the diagram paths // 
      DiagramPaths.removeAll() 
       
      // remove all the points // 
      Points.removeAll() 
       
      // remove all the diagram path colors // 
      DiagramPathColors.removeAll() 
       
      // reset the full gallery layer // 
      FullGalleryLayer = Graphics.CreateLayer(1, Height:1, Scale:Scale) 
 
      // reset the frame strip context // 
      FrameStripContext = Graphics.CreateContext(1, Height:1, Scale:Scale) 
       
      // reset the frame strip image // 
      FrameStripImage = FrameStripContext.makeImage()! 
       
      // reset the diagram layer // 
      DiagramLayer = Graphics.CreateLayer(1, Height:1, Scale:Scale) 
       
      // reset the gallery layer // 
      GalleryLayer = Graphics.CreateLayer(1, Height:1, Scale:Scale) 
       
      // reset the context // 
      Context = Graphics.CreateContext(1, Height:1, Scale:Scale) 



      Context = Graphics.CreateContext(1, Height:1, Scale:Scale) 
   } 
    
   // reset the gallery view // 
   func ResetGallery() 
   { 
      // set the current position back to the original position // 
      CurrentPosition = Int(Board.GameGallerySlider.intValue) 
       
      // update the gallery // 
      UpdateGallery() 
       
      // set recording movie to false // 
      RecordingMovie = false 
   } 
    
   // update the gallery // 
   func UpdateGallery() 
   { 
      // shift the full gallery layer into the gallery layer // 
      GalleryLayer.context?.draw(FullGalleryLayer, at:Points[CurrentPosition]) 
       
      // refresh the diagram layer // 
      RefreshDiagramLayer() 
       
      // update the view display // 
      setNeedsDisplay(bounds) 
   } 
    
   // keep the marker pen in bounds // 
   func KeepMarkerInBounds() 
   { 
      // keep the x location in bounds // 
      Location.x = min(max(Location.x, 1), Width - 1) 
       
      // keep the y location in bounds // 
      Location.y = min(max(Location.y, 1), Height - 1) 
   } 
    
   // create the full gallery layer // 
   func CreateFullGalleryLayer() 
   { 
      // create the frame strip image // 
      FrameStripImage = FrameStripContext.makeImage() 
       
      // set the max position // 
      MaxPosition = max(NumberOfFrames - FramesWide * Layers, 0) 
       
      // loop over all the layers // 
      for Index in 0 ..< Layers 
      { 
         // draw the shifted frame strip into the full gallery layer // 
         FullGalleryLayer.context?.draw(FrameStripImage, in:CGRect(x:CGFloat(-Index) * Width * 
                                       Scale, y:CGFloat(Layers - 1 - Index) * FrameSize * Scale, 
                                       width:CGFloat(FrameStripContext.width), height: 
                                       CGFloat(FrameStripContext.height)), byTiling:false) 
      } 
   } 
    
   // initialize the gallery // 
   func Initialize() 
   { 
      // allow concurrent drawing // 
      canDrawConcurrently = true 
       
      // set the valid path to false // 
      ValidPath = false 
       
      // set the current diagram position to zero // 
      CurrentDiagramPosition = 0 
       
      // set that not currently reviewing // 
      Reviewing = false 
       
      // set that not currently diagramming // 
      Diagramming = false 
       
      // set the current position to zero // 
      CurrentPosition = 0 
       
      // set the view height // 
      Height = frame.size.height 
     
      // set the view width // 
      Width = frame.size.width 
       
      // initialize the diagram cursor // 
      DiagramCursor = NSCursor.arrow 
       
      // set the core graphics view bounds // 
      ViewBounds = CGRect(x:0, y:0, width:Width * Scale, height:Height * Scale) 
 
      // create the gallery layer // 
      GalleryLayer = Graphics.CreateLayer(Width, Height:Height, Scale:Scale) 
       
      // create the diagram layer // 
      DiagramLayer = Graphics.CreateLayer(Width, Height:Height, Scale:Scale) 
       
      // initialize the frame strip context // 
      FrameStripContext = Graphics.CreateContext(CGFloat(NumberOfFrames) * FrameSize, Height: 
                                                FrameSize, Scale:Scale) 
       
      // create the full gallery layer // 
      FullGalleryLayer = Graphics.CreateLayer(CGFloat(NumberOfFrames) * FrameSize, Height: 
                                             CGFloat(Layers) * FrameSize, Scale:Scale) 
       
      // set the diagram layer path width // 
      DiagramLayer.context?.setLineWidth(3 * Scale) 
       
      // set the flatness to 0.01 // 
      DiagramLayer.context?.setFlatness(0.01) 
       
      // set the line join to round // 
      DiagramLayer.context?.setLineJoin(CGLineJoin.round) 
       
      // set the diagram path line cap style to round // 
      DiagramLayer.context?.setLineCap(CGLineCap.round) 
 
      // create the context // 
      Context = Graphics.CreateContext(Width, Height:Height, Scale:Scale) 
       
      // get the number of frames that can span the width of the view // 
      FramesWide = Int(Width / FrameSize) 
       
      // update the gallery button states // 
      Board.SetGalleryButtonsToState(true) 
 
      // add a tracking rectangle for the view // 
      TrackingRectangle = addTrackingRect(bounds, owner:self, userData:nil, assumeInside:false) 
    
      // disable the cursor rectangles // 
      window!.disableCursorRects() 
       
      // reset number of frames to zero // 
      NumberOfFrames = 0 
   } 
} 
 
// the colors view // 
class ColorsView:NSView 
{ 
   // core graphics functions // 
   var Graphics:CoreGraphics = CoreGraphics() 
 
   // the window scale // 
   var Scale:CGFloat = 2 
    
   // the hue layer // 
   var HueLayer:CGLayer! 
    
   // whether in label colors view or not // 
   var InLabelColors:Bool = false 
    
   // whether in info colors view or not // 
   var InInfoColors:Bool = false 
    
   // whether in move list colors view or not // 
   var InMoveListColors:Bool = false 
 
   // whether in game list colors view or not // 
   var InGameListColors:Bool = false 
    
   // whether in the game clock border colors or not // 
   var InGameClockColors:Bool = false 
    
   // whether in the game clock background colors or not // 
   var InGameClockBackgroundColors:Bool = false 
    
   // the current hue rectangle // 
   var CurrentHueRect:CGRect = CGRect() 
    
   // the color hues // 
   var Hues:[NSColor] = [] 
    
   // the current hue // 
   var CurrentHue:Int = 0 
    
   // the previous hue // 
   var PreviousHue:Int = -1 
    
   // the width of a color bar // 
   var Width:CGFloat = 0 
    
   // the current mouse location // 
   var Mouse:CGPoint = CGPoint() 
    
   // the chess board // 
   @IBOutlet var Board:GreenChess! 
    
   // the maximum hue index // 
   func MaxHue() -> Int 
   { 
      // return the maximum hue index // 
      return 122 
   } 
    
   // get the hue index value // 
   func GetHueValue() -> Int 
   { 
      // return the current hue index value // 
      return CurrentHue 
   } 
    
   // the current hue // 
   func GetCurrentHue() -> NSColor 
   { 
      // return the current hue 
      return Hues[CurrentHue] 
   } 
    
   // update the current hue // 
   func UpdateCurrentHue(_ Event:NSEvent) 
   { 
      // get the current mouse location // 
      Mouse = Event.locationInWindow 
    
      // compute the current hue // 
      ComputeCurrentHue() 
       
      // if the previous hue equals the current hue // 
      if PreviousHue == CurrentHue 
      { 
         // return since the chosen hue hasn't changed // 
         return 
      } 
      // have chosen a new hue // 
      else 
      { 
         // set the previous hue to the current hue // 
         PreviousHue = CurrentHue 
      } 
     
      // if for label colors // 
      if InLabelColors 
      { 
         // set board labels font color // 
         Board.SetBoardLabelsFontColor() 
          
         // refresh the board and pieces with the updated board labels // 
         Board.RefreshBoardAndPieces(2, UpdateBoard:true, Display:true) 
      } 
      // if for game info colors // 
      else if InInfoColors 
      { 
         // set game info font color // 
         Board.SetInfoFontColor() 
      } 
      // if for move list colors // 
      else if InMoveListColors 
      { 
         // set the move list font color // 
         Board.SetMoveListFontColor() 
      } 
      // if for game list colors // 
      else if InGameListColors 
      { 
         // set the game list font color // 
         Board.SetGameListFontColor() 
      } 
      // if for game clock border colors // 
      else if InGameClockColors 
      { 
         // set the game clock border color // 
         Board.SetGameClockColor() 
      } 
      // if for the game clock background colors // 
      else if InGameClockBackgroundColors 
      { 
         // set the game clock background color // 
         Board.SetGameClockBackgroundColor() 
      } 
      // in window colors // 
      else 
      { 
         // set the window background color // 
         Board.SetWindowBackgroundColor() 
          
         // refresh the board and pieces with the updated background color // 
         Board.RefreshBoardAndPieces(2, UpdateBoard:true, Display:true) 
      } 
       
      // update the view // 
      setNeedsDisplay(bounds) 
   } 
    
   // override mouse down // 
   override func mouseDown(with Event:NSEvent) 
   { 
      // update the current hue from the mouse location // 
      UpdateCurrentHue(Event) 
   } 
 
   // override mouse dragged // 
   override func mouseDragged(with Event:NSEvent) 
   { 
      // update the current hue from the mouse location // 
      UpdateCurrentHue(Event) 
   } 
    
   // override mouse up // 
   override func mouseUp(with Event:NSEvent) 
   { 
      // update the current hue from the mouse location // 
      UpdateCurrentHue(Event) 
   } 
 
   // compute the current hue // 
   func ComputeCurrentHue() 
   { 
      // get the current hue from the mouse location // 
      CurrentHue = min(max(Int((Mouse.x - 30) / Width), 0), Hues.count - 1) 
   } 
 
   // the draw rect function // 
   override func draw(_ Rect:CGRect) 
   { 
      // draw the hue layer into the current context // 
      NSGraphicsContext.current?.cgContext.draw(HueLayer, in:bounds) 
     
      // if the current hue is zero // 
      if CurrentHue == 0 
      { 
         // set the first current hue rectangle // 
         CurrentHueRect = CGRect(x:0.5, y:1, width:Width, height:38) 
      } 
      // if the current hue is the last hue // 
      else if CurrentHue == (Hues.count - 1) 
      { 
         // set the last current hue rectangle // 
         CurrentHueRect = CGRect(x:CGFloat(CurrentHue) * Width - 0.5, y:1, width:Width, height:38) 
      } 
      // is between the first and last possible hue // 
      else 
      { 
         // set the current hue rectangle // 
         CurrentHueRect = CGRect(x:CGFloat(CurrentHue) * Width, y:1, width:Width, height:38) 
      } 
     
      // set the fill hue to the current hue // 
      Hues[CurrentHue].setFill() 
       
      // fill the current hue rectangle with the current hue // 
      NSBezierPath(rect:CurrentHueRect).fill() 
     
      // set the border color // 
      NSColor.black.set() 
     
      // draw the current hue rectangle border // 
      NSBezierPath(rect:CurrentHueRect).stroke() 
   } 
    
   // initialize the color object // 
   func Initialize(_ ChosenHue:Int) 
   { 
      // allow concurrent drawing // 
      canDrawConcurrently = true 
       
      // look over all the hues // 
      for Index in 0 ..< 120 
      { 
         // if index is 0 // 
         if Index == 0 
         { 
            // append black to the hues // 
            Hues.append(NSColor.black) 
         } 
         // if index is 40 // 
         else if Index == 40 
         { 
            // append light gray to the hues // 
            Hues.append(NSColor.lightGray) 
         } 
         // if index is 80 // 
         else if Index == 80 
         { 
            // append white to the hues // 
            Hues.append(NSColor.white) 
         } 
          
         // create a specific hue // 
         Hues.append(NSColor(hue:CGFloat(Index % 40) / 39, saturation:0.75, brightness: 
                    CGFloat(Index) / 160 + 0.25, alpha:1)) 
      } 
       
      // create the hue layer // 
      HueLayer = Graphics.CreateLayer(frame.size.width, Height:frame.size.height, Scale:Scale) 
     
      // set the current hue // 
      CurrentHue = ChosenHue 
     
      // set the current hue bar width // 
      Width = frame.size.width / CGFloat(Hues.count) 
       
      // set the current graphics context to be the hue layer context // 
      NSGraphicsContext.current = NSGraphicsContext(cgContext:HueLayer.context!, flipped:false) 
       
      // loop over all the hues // 
      for Index in 0 ..< Hues.count 
      { 
         // set the current fill hue // 
         Hues[Index].setFill() 
     
         // draw the current hue rectangle // 
         NSBezierPath(rect:(CGRect(x:Scale * Width * CGFloat(Index), y:Scale * 10, width:Scale * 
                     Width, height:Scale * 20))).fill() 
      } 
     
      // set the border color // 
      NSColor.white.set() 
     
      // draw the hue layer border // 
      NSBezierPath(rect:CGRect(x:Scale * 0.5, y:Scale * 10, width:Scale * (frame.size.width - 1), 
                  height:Scale * 20)).stroke() 
     
      // set that view needs display // 
      setNeedsDisplay(bounds) 
   } 
} 
 
// the game attributes class // 
class GameAttributes:NSObject 
{ 
   // the default fen string // 
   let DefaultFENLayout:String = "rnbqkbnr/pppppppp/8/8/8/8/PPPPPPPP/RNBQKBNR" 
 
   // the shared user default preferences // 
   var AppPreferences:UserDefaults = UserDefaults.standard 
    
   // image data // 
   var ImageData:Data = Data() 
 
   // a position image // 
   var PositionImage:NSImage = NSImage() 
    
   // the move list string for the game // 
   var MoveListString:String = "" 
    
   // the annotation list string for the game // 
   var AnnotationListString:String = "" 
    
   // the fen layout string to use for the position editor // 
   var FENLayout:String = "" 
 
   // the starting move number for the game from the fen string // 
   var FENStartMoveNumber:String = "" 
 
   // the fen color to move string to use for the position editor // 
   var FENColor:String = "" 
 
   // the fen castling rights to use for the position editor // 
   var FENCastlingRights:String = "" 
 
   // the fen enpassant target square to use for the position editor // 
   var FENEnpassantSquare:String = "" 
    
   // the name of the person playing as white // 
   var WhiteName:String = "" 
    
   // the name of the person playing as black // 
   var BlackName:String = "" 
    
   // the location where the game was played // 
   var SiteLocation:String = "" 
    
   // the title of the tournament event // 
   var EventTitle:String = "" 
    
   // the round number of the game in the tournament // 
   var RoundNumber:String = "" 
    
   // the end result of the game // 
   var EndResult:String = "" 
    
   // the date the game was played on // 
   var DateGamePlayed:String = "" 
    
   // the time control used for the game // 
   var TimeControl:String = "" 
    
   // the opening for the game // 
   var Opening:String = "" 
    
   // the section for the game // 
   var Section:String = "" 
    
   // the board number for the game // 
   var BoardNumber:String = "" 
    
   // the white elo for the game // 
   var WhiteElo:String = "" 
    
   // the black elo for the game // 
   var BlackElo:String = "" 
    
   // the white uscf for the game // 
   var WhiteUSCF:String = "" 
    
   // the black uscf for the game // 
   var BlackUSCF:String = "" 
    
   // the annotator for the game // 
   var Annotator:String = "" 
    
   // the eco for the game // 
   var ECO:String = "" 
    
   // initialize to empty attributes // 
   func Initialize() 
   { 
      // initialize the move list string // 
      MoveListString = "" 
 
      // initialize the annotation list string // 
      AnnotationListString = "" 
     
      // initialize the fen layout string // 
      FENLayout = DefaultFENLayout 
  
      // initialize the fen color string // 
      FENColor = "w" 
     
      // initialize the fen castling rights string // 
      FENCastlingRights = "KQkq" 
 
      // initialize the fen enpassant square string // 
      FENEnpassantSquare = "-" 
     
      // initialize the fen start move number string // 
      FENStartMoveNumber = "1" 
     
      // initialize name of white player string // 
      WhiteName = "" 
    
      // initialize name of black player string // 
      BlackName = "" 
 
      // initialize site location string // 
      SiteLocation = "" 
    
      // initialize event title string // 
      EventTitle = "" 
    
      // initialize round number string // 
      RoundNumber = "" 
 
      // initialize end result string // 
      EndResult = "" 
 
      // initialize date game played string // 
      DateGamePlayed = "" 
 
      // initialize time control string // 
      TimeControl = "" 
    
      // initialize the opening string // 
      Opening = "" 
    
      // initialize the section string // 
      Section = "" 
    
      // initialize the board number string // 
      BoardNumber = "" 
    
      // initialize white elo string // 
      WhiteElo = "" 
    
      // initialize black elo string // 
      BlackElo = "" 
    
      // initialize white uscf string // 
      WhiteUSCF = "" 
    
      // initialize black uscf string // 
      BlackUSCF = "" 
    
      // initialize annotator string // 
      Annotator = "" 
    
      // initialize eco string // 
      ECO = "" 
     
      // initialize the position image // 
      PositionImage = NSImage() 
   } 
    
   // initialize the game attributes for the given tag // 
   func Initialize(_ Tag:String) 
   { 
      // retrieve the move list string if was stored // 
      MoveListString = PreferenceString("MoveListString" + Tag, Default:"") 
 
      // retrieve the annotation list string if was stored // 
      AnnotationListString = PreferenceString("AnnotationListString" + Tag, Default:"") 
     
      // retrieve the fen layout if was stored // 
      FENLayout = PreferenceString("FENLayout" + Tag, Default:DefaultFENLayout) 
  
      // retrieve the fen color if was stored // 
      FENColor = PreferenceString("FENColor" + Tag, Default:"w") 
     
      // retrieve the fen castling rights if was stored // 
      FENCastlingRights = PreferenceString("FENCastlingRights" + Tag, Default:"KQkq") 
 
      // retrieve the fen enpassant square if was stored // 
      FENEnpassantSquare = PreferenceString("FENEnpassantSquare" + Tag, Default:"-") 
     
      // retrieve the fen start move number if was saved // 
      FENStartMoveNumber = PreferenceString("FENStartMoveNumber" + Tag, Default:"1") 
     
      // retrieve name of white player if was saved // 
      WhiteName = PreferenceString("WhiteName" + Tag, Default:"") 
    
      // retrieve name of black player if was saved // 
      BlackName = PreferenceString("BlackName" + Tag, Default:"") 
 
      // retrieve site location if was saved // 
      SiteLocation = PreferenceString("SiteLocation" + Tag, Default:"") 
    
      // retrieve event title if was saved // 
      EventTitle = PreferenceString("EventTitle" + Tag, Default:"") 
    
      // retrieve round number if was saved // 
      RoundNumber = PreferenceString("RoundNumber" + Tag, Default:"") 
 
      // retrieve end result if was saved // 
      EndResult = PreferenceString("EndResult" + Tag, Default:"") 
 
      // retrieve date game played if was saved // 
      DateGamePlayed = PreferenceString("DateGamePlayed" + Tag, Default:"") 
 
      // retrieve time control if was saved // 
      TimeControl = PreferenceString("TimeControl" + Tag, Default:"") 
    
      // retrieve the opening if was saved // 
      Opening = PreferenceString("Opening" + Tag, Default:"") 
    
      // retrieve the section if was saved // 
      Section = PreferenceString("Section" + Tag, Default:"") 
    
      // retrieve the board number if was saved // 
      BoardNumber = PreferenceString("BoardNumber" + Tag, Default:"") 
    
      // retrieve white elo if was saved // 
      WhiteElo = PreferenceString("WhiteElo" + Tag, Default:"") 
    
      // retrieve black elo if was saved // 
      BlackElo = PreferenceString("BlackElo" + Tag, Default:"") 
    
      // retrieve white uscf if was saved // 
      WhiteUSCF = PreferenceString("WhiteUSCF" + Tag, Default:"") 
    
      // retrieve black uscf if was saved // 
      BlackUSCF = PreferenceString("BlackUSCF" + Tag, Default:"") 
    
      // retrieve annotator if was saved // 
      Annotator = PreferenceString("Annotator" + Tag, Default:"") 
    
      // retrieve eco if was saved // 
      ECO = PreferenceString("ECO" + Tag, Default:"") 
     
      // if the tag is not empty // 
      if !Tag.isEmpty 
      { 
         // retrieve the position image // 
         PositionImage = PreferenceImage("PositionImage" + Tag, Default:NSImage()) 
      } 
   } 
    
   // store the autosave data // 
   func StoreAutosaveData(_ Tag:String) 
   { 
      // store the move list to preferences // 
      AppPreferences.set(MoveListString, forKey:"MoveListString" + Tag) 
    
      // store the annotation list to preferences // 
      AppPreferences.set(AnnotationListString, forKey:"AnnotationListString" + Tag) 
    
      // store the fen layout to preferences // 
      AppPreferences.set(FENLayout, forKey:"FENLayout" + Tag) 
 
      // store the fen color to preferences // 
      AppPreferences.set(FENColor, forKey:"FENColor" + Tag) 
 
      // store the fen castling rights to preferences // 
      AppPreferences.set(FENCastlingRights, forKey:"FENCastlingRights" + Tag) 
 
      // store the fen enpassant square to preferences // 
      AppPreferences.set(FENEnpassantSquare, forKey:"FENEnpassantSquare" + Tag) 
 
      // store the fen start move number to preferences // 
      AppPreferences.set(FENStartMoveNumber, forKey:"FENStartMoveNumber" + Tag) 
    
      // store the white player name to preferences // 
      AppPreferences.set(WhiteName, forKey:"WhiteName" + Tag) 
    
      // store the black player name to preferences // 
      AppPreferences.set(BlackName, forKey:"BlackName" + Tag) 
 
      // store the site location to preferences // 
      AppPreferences.set(SiteLocation, forKey:"SiteLocation" + Tag) 
    
      // store the event title to preferences // 
      AppPreferences.set(EventTitle, forKey:"EventTitle" + Tag) 
    
      // store the round number to preferences // 
      AppPreferences.set(RoundNumber, forKey:"RoundNumber" + Tag) 
 
      // store the end result to preferences // 
      AppPreferences.set(EndResult, forKey:"EndResult" + Tag) 
 
      // store the date game played to preferences // 
      AppPreferences.set(DateGamePlayed, forKey:"DateGamePlayed" + Tag) 
    
      // store the time control to preferences // 
      AppPreferences.set(TimeControl, forKey:"TimeControl" + Tag) 
    
      // store the opening to preferences // 
      AppPreferences.set(Opening, forKey:"Opening" + Tag) 
    
      // store the section to preferences // 
      AppPreferences.set(Section, forKey:"Section" + Tag) 
    
      // store the board number to preferences // 
      AppPreferences.set(BoardNumber, forKey:"BoardNumber" + Tag) 
    
      // store the white elo to preferences // 
      AppPreferences.set(WhiteElo, forKey:"WhiteElo" + Tag) 
    
      // store the black elo to preferences // 
      AppPreferences.set(BlackElo, forKey:"BlackElo" + Tag) 
    
      // store the white uscf to preferences // 
      AppPreferences.set(WhiteUSCF, forKey:"WhiteUSCF" + Tag) 
    
      // store the black uscf to preferences // 
      AppPreferences.set(BlackUSCF, forKey:"BlackUSCF" + Tag) 
    
      // store the annotator to preferences // 
      AppPreferences.set(Annotator, forKey:"Annotator" + Tag) 
    
      // store the eco to preferences // 
      AppPreferences.set(ECO, forKey:"ECO" + Tag) 
     
      // if the tag is not empty // 
      if !Tag.isEmpty 
      { 
         // save the position image to preferences // 
         AppPreferences.set(NSKeyedArchiver.archivedData(withRootObject:PositionImage), forKey: 
                           "PositionImage" + Tag) 
      } 
   } 
    
   // get the user preference for the specified key // 
   func PreferenceImage(_ Key:String, Default:NSImage) -> NSImage 
   { 
      // if the value for the key already exists // 
      if AppPreferences.bool(forKey:Key + "Exists") 
      { 
         // if the data to unarchive exists // 
         if NSKeyedUnarchiver.unarchiveObject(with:AppPreferences.object(forKey:Key) as! Data) != 
                                             nil 
         { 
            // return the saved image // 
            return NSKeyedUnarchiver.unarchiveObject(with:AppPreferences.object(forKey:Key) as! 
                                                    Data) as! NSImage 
         } 
         // the data to unarchive doesn't exist // 
         else 
         { 
            // return the default image value // 
            return Default 
         } 
      } 
      // value for the key doesn't exist yet // 
      else 
      { 
         // set that the value for the key currently exists now // 
         AppPreferences.set(true, forKey:Key + "Exists") 
       
         // get the image data for the default image // 
         ImageData = NSKeyedArchiver.archivedData(withRootObject:Default) 
       
         // save the user preference for the image key // 
         AppPreferences.set(ImageData, forKey:Key) 
       
         // return the defalt image // 
         return Default 
      } 
   } 
    
   // get the user saved preference for this key // 
   func PreferenceString(_ Key:String, Default:String) -> String 
   { 
      // if the user saved preference exists // 
      if AppPreferences.bool(forKey:Key + "Exists") 
      { 
         // return the user saved preference for this key // 
         return AppPreferences.string(forKey:Key)! 
      } 
      // the user saved preference does not yet exist // 
      else 
      { 
         // set that the user preference now exists for this key // 
         AppPreferences.set(true, forKey:Key + "Exists") 
       
         // set the default value for this key // 
         AppPreferences.set(Default, forKey:Key) 
       
         // return the default value for this key // 
         return Default 
      } 
   } 
} 
 
// the core graphics class // 
class CoreGraphics 
{ 
   // the core graphics context // 
   var Context:CGContext! 
    
   // the radius of a circle // 
   var Radius:CGFloat = 0 
    
   // the diameter of a circle // 
   var Diameter:CGFloat = 0 
    
   // the width of a square // 
   var Width:CGFloat = 0 
    
   // the half width of a square // 
   var HalfWidth:CGFloat = 0 
    
   // create the context // 
   func CreateContext(_ Width:CGFloat, Height:CGFloat, Scale:CGFloat) -> CGContext 
   { 
      // return a context for the given width, height, and scale // 
      return CGContext(data:nil, width:Int(Width * Scale), height:Int(Height * Scale), 
                      bitsPerComponent:8, bytesPerRow:0, space:CGColorSpaceCreateDeviceRGB(), 
                      bitmapInfo:CGImageAlphaInfo.premultipliedFirst.rawValue)! 
   } 
    
   // create the layer // 
   func CreateLayer(_ Width:CGFloat, Height:CGFloat, Scale:CGFloat) -> CGLayer 
   { 
      // return a layer for the given width, height, and scale // 
      return CGLayer(CreateContext(Width, Height:Height, Scale:Scale), size:CGSize(width:Width * 
                    Scale, height:Height * Scale), auxiliaryInfo:nil)! 
   } 
    
   // get a cgimage from an nsimage // 
   func NSImageToCGImage(_ Image:NSImage, Size:CGFloat, Scale:CGFloat) -> CGImage 
   { 
      // create the context for the given image, size, and scale 
      Context = CreateContext(Size, Height:Size, Scale:Scale) 
       
      // draw the image into the context // 
      Context.draw(Image.cgImage(forProposedRect:nil, context:nil, hints:nil)!, in:CGRect(x:0, y:0, 
                  width:Context.width, height:Context.height), byTiling:false) 
       
      // return the cgimage // 
      return Context.makeImage()! 
   } 
    
   // create a square cgimage // 
   func CreateSquare(_ Size:CGFloat, Fraction:CGFloat, Scale:CGFloat, Color:NSColor) -> CGImage 
   { 
      // set the width of the square // 
      Width = Size * Scale 
       
      // set the half width of the square // 
      HalfWidth = Width * 0.5 
       
      // create the context from the given width, height, and scale // 
      Context = CreateContext(Width, Height:Width, Scale:1) 
    
      // translate the context origin to the center of the context // 
      Context.translateBy(x:HalfWidth, y:HalfWidth) 
       
      // set the fill color for the square // 
      Context.setFillColor(Color.cgColor) 
       
      // fill the rectangle with the fill color // 
      Context.fill(CGRect(x:-HalfWidth * Fraction, y:-HalfWidth * Fraction, width:Width * Fraction, 
                  height:Width * Fraction)) 
       
      // return a cgimage from the context // 
      return Context.makeImage()! 
   } 
    
   // create a circle cgimage // 
   func CreateCircle(_ Size:CGFloat, Fraction:CGFloat, Scale:CGFloat, Color:NSColor) -> CGImage 
   { 
      // set the diameter of the circle // 
      Diameter = Size * Scale 
       
      // set the radius of the circle // 
      Radius = Diameter * 0.5 
       
      // create the context from the given diameter and scale // 
      Context = CreateContext(Diameter, Height:Diameter, Scale:1) 
       
      // translate the context origin to the center of the context // 
      Context.translateBy(x:Radius, y:Radius) 
       
      // set the fill color // 
      Context.setFillColor(Color.cgColor) 
       
      // fill in the ellipse with the given fill color // 
      Context.fillEllipse(in:CGRect(x:-Radius * Fraction, y:-Radius * Fraction, width:Diameter * 
                         Fraction, height:Diameter * Fraction)) 
       
      // return a cgimage from the context // 
      return Context.makeImage()! 
   } 
    
   // convert a cgimage to an nsimage // 
   func CGImageToNSImage(_ Image:CGImage, Size:CGFloat) -> NSImage 
   { 
      // return an nsimage from a cgimage from the given image and size // 
      return NSImage(cgImage:Image, size:CGSize(width:Size, height:Size)) 
   } 
    
   // convert a context to an nsimage // 
   func ContextToNSImage(_ ImageContext:CGContext, Size:CGFloat) -> NSImage 
   { 
      // return an nsimage from a context // 
      return NSImage(cgImage:ImageContext.makeImage()!, size:CGSize(width:Size, height:Size)) 
   } 
} 
 
// the marker pens class // 
class MarkerPens 
{ 
   // the draw colors for the markers // 
   var DrawColors:[NSColor] = [NSColor.red, NSColor.green, NSColor.blue, NSColor.white, 
                              NSColor.black, NSColor.cyan, NSColor.magenta, NSColor.yellow] 
    
   // the marker cursor names // 
   var MarkerNames:[String] = ["marker_red_icon", "marker_green_icon", "marker_blue_icon", 
                              "marker_white_icon", "marker_black_icon", "marker_cyan_icon", 
                              "marker_magenta_icon", "marker_yellow_icon"] 
    
   // diagram cursor for the given marker color // 
   func Cursor(_ Color:Int) -> NSCursor 
   { 
      // return the diagram cursor for the given marker color // 
      return NSCursor.init(image:NSImage(named:MarkerNames[Color])!, hotSpot:CGPoint(x:2, y:30)) 
   } 
    
   // diagram color for the given marker color // 
   func Color(_ Color:Int) -> CGColor 
   { 
      // return the diagram color for the given marker color // 
      return DrawColors[Color].cgColor 
   } 
} 


