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new Rectangle(0, 0, 256, 256), Color.White);
spriteBatch.Draw(tiledSprite, new Vector2(300, 50),

new Rectangle(256, 0, 256, 256), Color.White);
spriteBatch.Draw(tiledSprite, new Vector2(50, 300),

new Rectangle(0, 256, 256, 256), Color.White);
spriteBatch.Draw(tiledSprite, new Vector2(300, 300),

new Rectangle(256, 256, 256, 256), Color.White);
spriteBatch.Draw(tiledSprite, new Vector2(550, 50),

new Rectangle(0, 256, 256, 256), Color.White);
spriteBatch.Draw(tiledSprite, new Vector2(550, 300),

new Rectangle(0, 256, 256, 256), Color.White);
spriteBatch.End();

FIGURE 9.3 shapes.png.

We call Begin on our sprite batch to get started. After that we call the Draw method on our
sprite batch six times. We could have just drawn each tile one time each, but we display

one of the tiles (0, 256, 256, 256) three times. We can reuse the same source as many times
as we want. We use the same tiledSprite texture in each call. The second parameter is
where we want to draw our sprite on the screen. In the last demo we used a rectangle, but
we are using a vector here. The third parameter is the rectangle we are going to use as our
source from the texture we have loaded. In the past we have not used this parameter
because we have used the entire image for our sprite. Because we are only using a portion
of the image, we are telling the sprite batch which region we want to draw. Finally, we

pass in Color.White  again so there is no color modulation effect (tinting) in place.
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The key to the preceding code is the third parameter, where we draw only a portion of our
rectangle. We know each cell is a 256 x256 block, so we pass in 0,0 for the first cell on the
first row. We pass in 256,0 for the second cell on the first row. We pass in 0,256 for the

first cell on the second row, and finally we pass in 256,256 for the second cell on the
second row. We always pass in the same width and height of 256.

We drew each of the cells once and then the cell containing our star an additional two
times. They are positioned on the screen based on the second parameter we passed in.
Finally, we call the End method on the sprite batch so it will pass all the data to our graph-
ics card. We can run the demo to see the different cells on our screen at the coordinates
we specified as well as see the one texture split into multiple sprites on the screen.

Sprite Batch Blend and Sort Mode Demo

Now, we are going to update the project from the previous section (MultiSpriteDemo). We

can just modify it or make a copy to modify. We will need to reference our XELibrary
assembly. We do not need to include the project in the solution if we do not want to, and

can just add a reference to our project. Of course, we need to add a using sStatement to the
top of our code as well. The name of this project on the CD is SortOrderDemo.

We can start, as usual, by declaring the private member fields we will be using for this
demo. In addition to what we already have, we need to declare the following:

private SpriteBlendMode blendMode = SpriteBlendMode.AlphaBlend;
private SpriteSortMode sortMode = SpriteSortMode.Deferred;
private InputHandler input;

We are using our input handler component in this demo, so we need to initialize that in
our constructor and add it to our gamees component collection:

input = new InputHandler(this);
Components.Add(input);

We created member fields earlier to hold our blend mode and our sort mode. We are going
to set those modes based on input we get from our gamepad and keyboard. To do this, we
will want to replace our Update method with the following code:

protected override void Update(GameTime gameTime)

{

if (WasPressed(Buttons.A, Keys.A))

blendMode = SpriteBlendMode.AlphaBlend;
if (WasPressed(Buttons.B, Keys.B))

blendMode = SpriteBlendMode.Additive;
if (WasPressed(Buttons.X, Keys.X))

blendMode = SpriteBlendMode.None;

if (WasPressed(Buttons.LeftShoulder, Keys.D1))
sortMode = SpriteSortMode.BackToFront;
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if (WasPressed(Buttons.RightShoulder, Keys.D2))
sortMode = SpriteSortMode.FrontToBack;

if (WasPressed(Buttons.LeftStick, Keys.D3))
sortMode = SpriteSortMode.Deferred,;

if (WasPressed(Buttons.RightStick, Keys.D4))
sortMode = SpriteSortMode.Immediate;

if (WasPressed(Buttons.Y, Keys.D5))
sortMode = SpriteSortMode. Texture;

base.Update(gameTime);

}
private bool WasPressed(Buttons buttonType, Keys keys)
{
return(WasPressed(0, buttonType, keys));
}
private bool WasPressed(int playerindex, Buttons buttonType,
Keys keys)
{
if (input.ButtonHandler.WasButtonPressed(playerindex, buttonType) ||
input.KeyboardState.WasKeyPressed(keys))
return (true);
else
return (false);
}

We added an overloaded method called WasPressed that takes in the playeres index (or
optionally defaults to 0 [player 1]) as well as the button we want to check along with the
keys we want to check. The method simply calls our input handler to check if the buttons

or keys were pressed. The Update method uses the WwasPressed method to check for differ-
ent buttons and keys and it sets our blend mode along with our sort mode as needed.

Finally, we can replace the contents of our Draw method with the following code:

graphics.GraphicsDevice.Clear(Color.CornflowerBlue);
spriteBatch.Begin(blendMode, sortMode, SaveStateMode.None);

/lonly affects the code if we are using the Immediate sort mode
graphics.GraphicsDevice.RenderState.DestinationBlend =
Blend.InverseDestinationAlpha;

/ldraw heart

spriteBatch.Draw(tiledSprite, new Rectangle(64, 64, 256, 256),
new Rectangle(256, 256, 256, 256), Color.White, 0, Vector2.Zero,
SpriteEffects.None, .10f);

/ldraw circle
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FIGURE 9.4 SpriteSortMode.Deferred does not sort the images drawn and displays
them in the order they were drawn in the code.

FIGURE 9.5 SpriteSortMode.BackToFront sorts the images based on the layer depth
values, with the highest number being farthest from the screen.
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FIGURE 9.6 SpriteSortMode.FrontToBack sorts the images based on the layer depth
values, with the lowest number being farthest from the screen.

We can also press the appropriate buttons and keys to change our blending state. If we
select None, we get to see the full textures complete with black where they are transparent.
If we select Additive , we see the pixels added together to create rather sbrightZ sprites.
This demo should help you see exactly how the sort mode works inside of our sprite batch.

Progress Bar Demo

Now that you understand how to use the blend modes and sort modes and you have a
firm grasp on drawing a portion of a texture on the screen, letes create a new project called
ProgressBarDemo. We can open up our XELibrary project because we will be modifying
our library. We are going to add a new game component to our library called

ProgressBar.cs . We need to set up the following private member fields of our progress
bar game component:

private Texture2D progressBar;

private readonly Vector2 initializationVector = new Vector2(-99, -99);

private Vector2 currentPosition;

private Vector2 originalPosition;

private Vector2 position;

Ilbackground area of our texture (256 - 63 = 193)

private Rectangle progressBarBackground = new Rectangle(63, 0, 193, 32);
/[foreground of our texture
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We start by setting up the position at which we want to draw our component on the
screen. Next, we set up our sprite batch, our progress bar game component, and our input
handler game component. Next, we need to set up our game components inside our
constructor:

input = new InputHandler(this);
Components.Add(input);

progressBar = new ProgressBar(this);
Components.Add(progressBar);

This code should be very familiar to you by now,we are just adding our game compo-
nents to our gamess component collection. Now we can initialize our sprite batch by
calling the following code inside our  LoadContent method:

progressBar.Load(position);
progressBar.Enabled = true;

We load our progress bar so it can grab its asset and be ready to draw when we are. We
next add the following to our ~ Update code to enable (or disable) our progress bar when
the Start button or spacebar is pressed:

if (input.ButtonHandler.WasButtonPressed(0, Buttons.Start) ||
input.KeyboardState.WasKeyPressed(Keys.Space))

progressBar.Enabled = IprogressBar.Enabled;

}

We finish up our game class by adding the following to our Draw code:

spriteBatch.Begin();
progressBar.Draw(gameTime, spriteBatch, Color.Blue);
spriteBatch.End();

We are drawing our progress bar on the screen at position 50,50, and we are tinting the
color of the foreground to blue. With just a little bit of code, we have a reusable progress
bar we can now use in our games on our splash and load screens.

Using Sprite Fonts

The XNA Framework includes built-in font support. We can use any TrueType font in our
games. It also allows the use of bitmaps, which can either be drawn by hand or be gener-
ated with the Bitmap Font Make Utility (ttf2bmp). This utility can be found on XNA
Creators Club Online at http://creators.xna.com/en-us/utilities/bitmapfontmaker.
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FIGURE 10.1 The CelAnimationManager allows us to utilize one texture that contains
multiple animations.

cam.Draw(gameTime, scomplex1Z, spriteBatch, new Vector2(400, 50));
cam.Draw(gameTime, scomplex2Z, spriteBatch, new Vector2(400, 150));
cam.Draw(gameTime, scomplex3Z, spriteBatch, new Vector2(400, 250));
cam.Draw(gameTime, scomplex4Z, spriteBatch, new Vector2(400, 350));
spriteBatch.End();

We can run this code and see the animations.

Rotating and Scaling

We are going to create a small rotation and scaling demo as an example of what we talked
about in the last chapter. Wesll create a new solution and call it RotateAndScaleDemo.
This is going to be a very simple program. First, we need a texture. You can load the
texture called circular from the CD included with this book. Next, we need to set up our
class variables, as follows:

private Texture2D circular;
private Rectangle destination;
private Rectangle source;
private float rotation;

private Vector2 origin;

private float scale;
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FIGURE 11.1 We are able to pack multiple backgrounds into one texture.

This way, we can get an interesting depth effect for our clouds. It would be even better if
the two cloud textures were not the same. We could modify our manager to allow a
SpriteEffect and flip it horizontally or vertically to get a nice effect. However, the

example as is gets the point across. We also set different speeds for the cloud backgrounds.
The one farthest away moves slower than the closer one. Everything is relative to the

speed we set a couple statements earlier. The next three statements simply set more back-
grounds at different speeds from different sources in our texture and place them in differ-
ent locations in our scene.

Finally, to get our scrolling backgrounds to draw on our scene, we need to add the follow-
ing code to our background game componentss  Draw method:

sbm.Draw(sclouds1Z, spriteBatch);
sbm.Draw(sclouds2Z, spriteBatch);

GraphicsDevice.RenderState.SourceBlend = Blend.SourceAlpha;
GraphicsDevice.RenderState.DestinationBlend = Blend.InverseSourceAlpha;
sbm.Draw(scityZ, spriteBatch);

sbm.Draw(estreetZ, spriteBatch);

Remember, when we set up our sprite batch in our gamees Draw method, we set the blend
mode to additive, and we will set our sort mode to immediate, which means our objects
draw in the order in which we send them. By using immediate mode, we can also switch
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Now we can create this method:

public void ActivateStartMenu()

{
/Istop updating scene backgrounds
background.Visible = background.Enabled = false;
State = GameState.StartMenu;

}

We will be updating these two methods ( ActivateStartMenu and ActivateGame ) as we
create more components our game will use. This is where we hide/show and
disable/enable our different game components. Our background game component is just
the first. We need to go ahead and call the ActivateStartMenu method at the end of our
LoadContent method.

If we run our code now, we can see that we can toggle between our start menu and our
scene as expected. The problem, though, is that even though we have changed our back-
ground component to be disabled and not visible, when we move from our scene into

our start menu, the background is still scrolling. Looking at the truck and watching as we
go in and out of our scene, we can see that it is still updating in the background. The
reason is because even though we disabled our background component, the scrolling
background manager component was not disabled. We need to hook into the Enable
property of our background component so we can correctly set our scrolling background
manageres Enable property using the following code:

protected override void OnEnabledChanged(object sender, EventArgs args)
{

base.OnEnabledChanged(sender, args);

sbm.Enabled = this.Enabled,;

}

Game components allow us to tie into the  Enabled and Visible properties. When they
change, the changed event is kicked off. We can override the preceding method to set our
scrolling background manager game componentss  Enabled property.

Drawing Our Hero

We have a game with simple state management that allows us to switch back and forth
from a start screen to our game scene. The next step we need to take is to draw our main
character on the screen. The code for the player game component we will be adding to
our game is shown in Listing 11.2.

LISTING 11.2 Player.cs

using System;
using System.Collections.Generic;
using Microsoft.Xna.Framework;
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