Year 9: Game Design Unit
Tutorial 3: Add Logic
Learning outcomes covered in this tutorial

	Level 5
	Use a range of operators and expressions e.g. Boolean, and apply them in the context of program control
	Select the appropriate data types


	

	Level 6
	Use nested selection statements
	Understand the need for, and can write, custom functions including use of parameters
	Know and use negation with operators

	Level 7
	Know the effect of the scope of a variable e.g. a local variable can't be accessed from outside its function.
	Know and apply parameter passing.
	Know the difference between, and can use, both pre-tested e.g. 'while', and post-tested e.g. 'until' loops.


Part 8: Making the Ship Move

Step 48: Click on the Dashboard tab, then on Actor Types, and double click to select our Ship Actor Type. Now that we’re in the Actor Editor and can edit our Ship, click the Events tab.
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Step 49: This will bring up Design Mode again. We’re going to create an Event that will allow us to move our Ship Actor in the Scene from left to right by pressing keyboard keys. To do this, we need to specify what happens when the player presses certain keyboard keys AND what happens when the player isn’t pressing anything.

To start, click the + Add Event button in the Events pane on the left, select Basics, and then choose When Updating from the three options shown.
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The following block will appear in the work area:
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Step 50: This time, rather than dragging a block over from the Palette, we’re going to use the Block Picker. Right-click anywhere in the work area, mouse over the Place a Block option, then over the Flow category, then click on the if block. That block will appear in the work area.
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Step 51: Snap the if block into the Always block.
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Step 52: Now we need to select the right block to go inside the hexagonal field in our If block. Click the hexagonal field (this shape is always for a boolean, i.e. a value that can be true or false, in Stencyl) in the block and a new dialog will pop up. Mouse over the Input category, and then choose the Control is Down block.
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The Control is Down block will appear in the If block, as shown.
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Step 53: The Always block checks what is happening every frame while the game is running. The if block inside checks (using a boolean) whether something is happening, and our Control is Down block detects whether a control key is pressed. Now we need to choose which control key to check. Click the Control dropdown on the block and select Choose Control.
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From the dialog that appears, choose the right option, as shown.
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Again, the block will change to reflect this choice.
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Step 54: Next, go to the Actor -> Motion category in the Palette and select the Set X Speed to [0] for Self block, as shown.
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This block will control how quickly our Ship Actor can move horizontally. Drag it over to the work area, and snap it into the if block.
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Step 55: We now need to create an Attribute that we can use to adjust the value for x-speed. In computing this would be known as a variable. By doing this we won’t need to change the speed value directly on the block in our Event every time we want to do so. Click the Attributes button on the Palette, then click the Create an Attribute button.
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In the dialog shown, select Number for the Attribute’s type, name it Ship Speed, and click the Okay button.
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Now you’ve got a blue block for the Ship Speed Attribute that you can set to different values. We’ll show you how to set its value when we complete this Event.
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Step 56: Click on the field in the set x-speed to [ ] for [Self] block, select Attributes in the pop-up dialog, and choose the one we just created, Ship Speed.
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As you would expect, the block will appear in the field.
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Step 57: Next, go to the Flow -> Conditional category in the Palette and drag the otherwise if block over to the work area.
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Snap the block under the if block in the Always Event block, as shown.
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Step 58: Now we need to set up what happens when the user presses the left key. Grab another control block, set it to left, add a negate block (under Numbers & Text -> Math) to the field where Ship Speed would go, then add Ship Speed inside the negate block. By applying the negative of Ship Speed, the Ship will move in the negative x direction, which means to the left.
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Step 59: Now our Ship can move, but it won’t stop when the player lets go of a key. We need to ensure that happens. Drag over and snap another otherwise if block below the otherwise if block shown previously. Then add an [ ] and [ ] block (under Flow -> Conditional on the Palette) to the empty hexagonal field.
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Step 60: On the [ ] and [ ] block, click on the empty field, select Comparison from the dialog, and then the not block. Do this for each field.

[image: image22.png]not v and

- Comparizon >

—_—
o e _
.

/* Common

& Actor

(i) Game Flow
e




You should get the following:
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Step 61: Add both a [right] [is down] and a [left] [is down] control block to each empty field.
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Step 62: Grab the set x-speed to [ ] for [Self] block again, click the [x-speed] dropdown on the block, and set the value in the field to 0. Then snap it in place. Here's the complete Event.
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Step 64: The last thing we need to do is set the Ship Speed value. Click on the Attributes tab at the bottom of the Palette.
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Then set the Attribute’s Default Value to 20.
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Step 65: Test the game to make sure the Ship moves from left to right and stops when you let go of a key. Now that you’re more familiar with Design Mode, it's time to move on to more Events. Our ship can move left to right, but there's nothing to stop it from disappearing off screen if you attempt to move it past the screen's edge. Our next task in Design Mode will restrict the Ship's movement.

 Part 9: Keeping the Ship On Screen

Step 66: Let’s move on to restricting the Ship’s bounds so it can’t disappear off the screen’s edge. First, create a new Update Event. Then, set up two checks using an if and an otherwise if block. The first checks whether the Ship’s position on screen is beyond the left-most edge of the screen (an X position of 0), the second checks whether it’s past the right-most edge (a value equal to the screen’s width) of the screen, but takes into account the Ship’s width. Stencyl measures an Actor’s x position from the left-most edge of the graphic, which is why we need to subtract the Ship’s width.

Don’t forget to click Palette if you can’t see the blocks anymore.

Here’s a screenshot:
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If the Event didn’t account for the Ship’s width, by the time Stencyl’s engine detected the Ship’s position being at an x position equal to the screen’s width, the Ship would already mostly be off screen.
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Step 67: Next, we need to reset the position of our Ship Actor when each of these conditions is met to a little more than the very edge of the screen (i.e. x of 1, and screen width minus the Ship’s width minus 1).

Once you’ve got this new Event set up, test your game. If it’s working, and your Ship stays on screen, it’s time to move on to our next major Event, enabling our Ship to fire the Bullets we created earlier.

Part 10: Enabling Our Ship to Fire Bullets

Step 68: Our next Event will create a Bullet Actor and set it in motion when the player presses a keyboard key. Click the + Add Event button, mouse over Input, and select Keyboard.

Tip: To make sure your bullets fire properly, make sure you remembered to set their Actor Type in the Physics tab to Normal. We covered this in Part 4, Step 26
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Step 69: On the block that appears, set the control dropdown to action 1, as shown.
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Step 70: Now we need to grab two blocks, one that creates our Bullet Actor and another that sends it on its way.
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The first is under Scene -> Actors in the Palette. The second is under Actor -> Motion. Select the Bullet Actor Type by clicking on the dropdown on the create Actor Type block, and in the blue push [Actor] block, change the [Self] field to [last created actor] and [gently] to [sharply]. Snap them together into the Event block, as shown.
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Step 71: Next, we need to set where the Bullet is created and the direction it should travel in. For the x and y values, set them to x of self and y of self, which is the current position of the Ship on screen. Click on each dropdown (for x and y) to choose the x of self block from the Actor category in the Block Picker. Then switch the [x] to [y] in the second block, as shown.
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Step 72: From here, we set the direction and force the Bullet Actor will launch at in the push [Last Created Actor] block. Set xDir to 0 (we only want the Ship to shoot bullets toward the Enemy Ships, which is up, not horizontally) and yDir to -1. Remember, that “up” on a computer screen is in the negative y direction. Lastly, set force to 40.
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Test the game again (press the Z key to fire).

We now need to ensure our Bullet Actors are destroyed when they collide with the Enemy Ships and when they leave the screen.

Part 11: Destroying Bullets

Step 73: Open up your Bullet Actor Type (go to the Dashboard, click Actor Types, select Bullet) and click the Events button. Add an Actor of Type Collision Event (click + Add Event button on the left, then select the Event, as shown).
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Step 74: Set the Actor Type to Enemy Ship, then drag over a kill [Self] block from the Palette (under Actor -> Properties).
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Now each Bullet Actor will be destroyed when it collides with an Enemy Ship.

Step 75: Next, to ensure our Bullets are destroyed when they leave the screen, we need to add an Actor Event, when a Specific Actor Enters or Leaves the Screen, as shown:
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Step 76: Change the dropdowns on the Event block that appears from enters to exits, and from scene to screen, then drag over a kill [Self] block (Actor -> Properties in the Palette).
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Save your game and test it. Next, it’s time to set up what happens when Bullets collide with the Enemy Ships.

If you find that your bullets do not disappear go back to Settings > Groups select Bullets and make sure this is set to collide with Enemies like this:
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Part 12: Destroying the Enemy Ships

Step 77: Open up the Enemy Ship Actor Type (click Dashboard, then Actor Types, then double-click Enemy Ship). Click its Events tab, add a Collision Event for Actor of Group, as shown.
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Step 78: Here is the basic logic we want to create: If an Actor that’s a member of the Bullets Group collides with the Enemy Ship (“Self” in this case), subtract a Health point. If the Enemy Ship has no Health Points left, i.e. less than or equal to 0, kill our Enemy Ship.

To start, create a new Attribute, select Number for its type, and name it Health Points (click the Attributes button on the Palette, then the Create an Attribute button).
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Step 79: Now create a When Creating Event (click + Add Event, then mouse over Basics, then click When Creating). After that, click on Attributes -> Setters in the Palette and drag over the set Health Points to [ ] block, snap it inside the Event, and type 3 into the empty field.
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Step 80: Next, set the Collision Group to Bullets in the Collision Event and then drag over an increment block (in the Numbers & Text -> Math category). Change increment to decrement by clicking the dropdown on that block, then snap it into the Event block.
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Step 81: Lastly, we need to add an Event that checks the number of Health Points the Enemy Ship has left and destroys it if it has 0. To start, click the + Add Event button, mouse over Basics again, and select When Updating. Next, drag an if block inside the Always block (in Flow -> Conditional in the Palette).
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Step 82: Now we add an [ ] < = [ ] block (under Flow -> Conditional again) to the empty field in the if block and then check whether Health Points is less than or equal to 0 or not. If it is, we destroy the Actor (using the Kills [Self] block).
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We also want to use our Explosion sound effect we uploaded earlier. If we snap a do after [ ] seconds block under our If block, and we add a [Play] [Sound] block and select our Explosion sound effect from the dropdown menu (click the block and then select the Explosion sound we uploaded earlier), that sound will play right before our Actor is removed from the Scene. Note that do after [ ] seconds is under Flow -> Time, and [Play] [Sound] is under Sound in the Palette.

We also set the number of seconds to wait (i.e. to "do after") to 1.4 seconds. That amount of time is how long the Explosion sound effect takes to play, and we want to make sure the Actor is on screen long enough for the sound to play before the game removes the Enemy Ship. Also, remember that Stencyl code executes from the top down, so we want to make sure we place the [Play] [Sound] block before the kill [Self] block. We determined the Explosion sound effect's length by opening it in Audacity, a free audio editing tool, and looking at the timeline, which displays how long the sound takes to play.
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Step 83: Now we need to add an effect to our Enemy Ship Actor Type so the player can tell when it’s hit. Go back to your Actor-Group collision event:
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We’re going to use blocks under Actor -> Effects in the Palette along with a timer block.
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Step 84: When our Enemy Ship is hit by a Bullet, the effect will be applied. The problem is it will stay that way. We can use the timer block to switch it back.
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With all this in place, test the game. If everything is working, next tutorial you will be creating a way for our player to win the game.

