{1 V.V.V.V.V.V.\ {3




The more apples the snake
eats, the longer the snake gets
and the harder it becomes to keep
the snake from crashing into
itself or the edges of the Stage.
You can’t slow down the snake,
and the game is over when the
snake crashes.

Before you start coding,
take a look at the final program
at https://www.nostarch.com/
scratchplayground!/.

- T — e

Even though the snake grows pretty long, you still have to
measure it in inches, because snakes don’t have feet! (I make
no apology for the corny snake jokes in this chapter; I think
they’re hiss-terical.)
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SKETCH OUT THE DESIGN

Let’s sketch what the game should look like.

S(ORE' 0 0 Make a enake head ’ ®

that moveg around.

G Make apples appear.

g Make a body that

appears behind
the enake head.

If you want to save time, you can start from the skeleton
project file, named snake-skeleton.sb2, in the resources ZIP
file. Go to https://www.nostarch.com/scratchplayground/ and
download the ZIP file to your computer by right-clicking the
link and selecting Save link as or Save target as. Extract
all the files from the ZIP file. The skeleton project file has all
the sprites already loaded, so you'll only need to drag the code
blocks into each sprite.

MAKE A SNAKE HEAD THAT
MOVES AROUND

We'll start by creating a snake head that the player can con-
trol with the keyboard. The arrow keys will change the snake
head’s direction, but the snake’s head will always move for-
ward. We’'ll program the snake’s body later.
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. Create the Head Sprite

First, let’s make the back-
ground more interesting. Click
the Stage in the Sprite List,
and then click the Backdrops
tab above the Blocks Area.
Click the Upload backdrop
from file button under New
backdrop, and select sand.jpg
from the resources ZIP file.

Next, draw the snake’s
head. Click the Paint new
sprite button next to New
sprite. In the Paint Editor,
draw a top-down view of a snake head that faces right. Since
all Scratch sprites start facing 90 degrees (that is, to the
right), you should draw the head facing right. After drawing
it, rename the sprite Head.
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Use the Shrink tool or Grow tool at the top of the Scratch
editor to shrink or grow your Head sprite. The Head sprite
should be about as big as in the following picture.
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Add this code to the Head sprite:

clicked when up arrow key pressed

g6 to K 0 v: point in direction@

point in direction@

set Score  to [ when down arrow  key pressed

forever point in direction

move m steps

when left arrow key pressed

point in direction@

when right arrow key pressed

point in direction@

Script @ sets the starting position and the starting direc-

tion (0 degrees, or straight up) for the snake head. It sets the
player’s score to 0, which will require you to create a For all
sprites variable named Score. As in previous projects, you
can create a variable by clicking the Make a Variable but-
ton in the orange Data category. Because we want the snake
to never stop moving, program @ includes a forever move
10 steps loop.

Scripts @, ©®, @, and © are short scripts that handle the
player’s controls: the directions correspond to the up, down,
left, and right arrow keys.
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S
SAVE POINT

Click the green flag to test the code so far. Make sure the
arrow keys correctly direct the snake head in all four direc-
tions: up, down, left, and right. Then click the red stop sign
and save your program.

EXPLORE: WHEN KEY PRESSED
VS. IF KEY PRESSED? THEN

In this Snaaaaaake program, the when key pressed code
block moves the player around and is used when a key 1s sup-
posed to be pressed once.

In the maze game in Chapter 3, the if then block with a
key pressed? block inside a forever loop moved the player
around. Use the if key pressed? then code when a key is
meant to be pressed and held down.

forever

when up arrow key pressed -

3 key up arrow  pressed? . then

point in direction @ ’
change y by 9

Snake code Maze code

These two ways of programming the player’s controls are
not quite the same. Be sure to use the appropriate code blocks
for the game you want to make. Because the snake is always
moving, the player needs to press a key only once to change the
snake’s direction. This is why the Snaaaaaake game uses the
when key pressed blocks.




(©® mAKE APPLES APPEAR

The basics of moving the snake around are done, so let’s add
the apple the snake will try to eat.

2. Add the Apple Sprite

Click the Choose sprite from library button next to New
sprite, and select the Apple sprite from the Sprite Library. Add
this code:

when clicked

set size to @ %

forever
touching Head

change Score by o
»

go to x: | pick random @¥iY to y: | pick random @Y to

-

This code makes the Apple sprite disappear when the snake
touches it and then reappear elsewhere on the Stage. The new
position is picked from random numbers, like rolling dice. The
script also adds 1 to the Score variable each time the Head
sprite touches the Apple sprite.

oBQ

S

SAVE POINT

Click the green flag to test the code so far. Move the snake
around to eat the apple. When the snake’s head touches the
apple, make sure the apple moves somewhere else. The Score
variable should increase by 1 each time the snake’s head
touches the apple. Then click the red stop sign and save your
program.
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MAKE A BODY THAT APPEARS
BEHIND THE SNAKE HEAD

Next, we’ll add the body of the snake, which we want to grow
with each apple it eats.

3. Create the Body Sprite

Click the Paint new sprite button next to New sprite to
create a new sprite. Draw a small square using the same color
as the snake’s head. Make sure the costume center is in the
middle of the square by clicking the Set costume center but-
ton and then clicking the middle of the square.
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Click the sprite’s @ button to open its Info Area, and
rename the sprite Body.
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4. Create the Body Sprite's Second Cogtume

While you're still in the Paint Editor, right-click the costumel
costume, and select duplicate from the menu. Using the Fill
tool, change the color of the square to a different color, such as a
light green. (My program uses dark green for the snake’s head
and a lighter green for the body’s second costume.) We'll use the
light green color to detect whether the snake has crashed into
itself. You can also add some patterns on top of this color.
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You can draw clothes on the snake’s body if you want. I'd
recommend a boa-tie, a feather boa, or some Nike snake-ers.
Or you can leave it s-naked. (Will these snake puns ever end?
Don’t asp me!)

Just make sure the Body costumes are square and that
costume?2 uses a different color than costumel and the Head
sprite!

5. Add the Code for the Body Sprite

Click the Scripts tab, and add the following code to the Body
sprite. We want the Body sprite to always follow the Head
sprite and generate clones of itself.
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The original Body sprite code runs under the when green
flag clicked block in script @. As the Head sprite moves around
the Stage, the Body sprite creates a trail of Body clones in
its path.

The Body clones code runs under when I start as a clone
in script ®. When the Body clone is first created, it points in a
random direction. The pick random 0 to 3 * 90 block makes
the Body clone face 0, 90, 180, or 270 degrees. This rotation
makes the body segments look slightly different.

The clones eventually need to delete themselves from the
Stage so that the snake doesn’t just keep growing longer. So
each clone waits for a short time based on the Score variable
in the wait Score / 5 secs block before deleting itself. Every
clone waits this amount of time, so the first Body clones made
are the first Body clones deleted.

Eating apples increases the Score variable. As the Score
variable increases, the amount of time a Body clone waits
before deleting itself also increases. This longer wait makes
the snake look longer, because more Body clones remain
on the Stage. So the more apples the snake eats, the longer
the snake gets.

When Score 1s set to 0, the wait 1s 0/5 seconds, or 0 seconds.
When Score is set to 1, the wait 1s 1/5, or 0.2 seconds. When
Score 1s 2, the wait 1s 2/5, or 0.4 seconds. Each point added
to Score adds another 0.2 seconds of wait time, resulting in
a longer and longer snake. As the snake gets longer, the diffi-
culty of the game really scales up!
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SAVE POINT

Click the green flag to test the code so far. Make sure the Body
clones form a trail behind the snake that gets longer as the
snake eats more apples. Then click the red stop sign and save
your program.

_/

6. Detect Whether the Snake Craghes info lgelf or g Wall

When the snake crashes into itself
or the edges of the Stage, we want to KT
run the when I receive game over ( -~ 5’
code: the Head sprite will say “Ouch!”
for 2 seconds and then stop the pro-
gram. Instead of writing the same code
twice, let’s put the code for all crashes
under a when I receive game over
block so that either crash can broadcast
game over and run this code. If you
want to change the code, you just need
to change it in one place—in the when
I receive game over script.

Add the following code to the Head sprite:

ns':;v-ij"frg‘g P i when I receive game over
i ’_ say fora secs
go to x: @ y:

stop all

touching color ?

broadcast game over and wait

SNAAAAAAKE!
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Using the touching color? block, the first if loop tests for
the condition when the snake touches its own body: make sure
you use the color you used in costume?2 for this condition. The
next two if statements test the horizontal and vertical bound-
aries of the Stage. When the snake crosses them, the same
game over broadcast is sent. Let’s hope the player is quick
enough to avoid crashing; otherwise, that snake is hiss-tory!

Did you notice the wait 0.01 secs block in the Body sprite
that makes the Body clones wait a bit before changing cos-
tumes? Here’s the code for the Body sprite again:

" clicked

switch costume to costumel

o oot)J«—— Added a slight pauce

The second costume for the Body sprite has the lighter color
that the Head sprite uses to detect if the snake has crashed
into itself. Because the Body clones are created at the same
place as the Head sprite, they are touching the Head when they
first appear. This is why we want to pause the crash detection
when the clone is created. Without this pause, the Head sprite
would think it crashed into the Body clone that was just created
because it was touching the lighter color.

Click the green flag to test the code so far. Crash into the wall
and into the snake’s body on purpose to make sure the crash
detection works. If your snake appears to be crashing even
though it is not touching itself or the edges, try increasing the
wait time from 0.01 to 0.02 or larger. Also make sure that the
game over code doesn't run if the snake isn’t crashing into any-
thing. Then click the red stop sign and save your program.



THE COMPLETE PROGRAM

The final code for the entire program is shown here. If your
program isn’t working correctly, check it against this code.

-

Head

when I receive game over

say for @ secs

when clicked

go to x: @ y: @D

when up arrow key pressed
point in directionm

point in direction@
set Score to [

forever

move m steps
» point in direction

if touching color ? _then

broadcast game over = RET

when down arrow key pressed

when left arrow  key pressed

point in direction@
touching edge ? _then

| broadcast game over  and wait when right arrow  key pressed

point in direction@

Apple

when clicked

set size to @Y %

forever
~

if touching Head ? _then

-

change Score by o
3

go to x: | pick random @21 to y: | pick random @Y to
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Body

clicked

switch costume to costumel
forever
go to Head

3

wait QXY secs
3

create clone of myself

N\

when I start as a clone
point in direction. pick random o to e * @

waif m secs

switch costume to costume2
wait Score / e secs

delete this clone

VERSION 2.0: ADD BONUS FRUIT

Just having one type of goal in a game
can get boring after a while. Let’s add
some bonus fruit!

Let’s add a second type of fruit
that will increase the score by 3 points
when the snake eats it. Click the
Choose sprite from library but-
ton. From the Sprite Library window,
select Fruit Platter and click OK.
(Or maybe choose a dessert instead if
your snake is a pie-thon.)
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Add this code to the new sprite:

clicked

set size to @ %

forever
e
wait m secs
4

go to x: | pick random @Y to@ y: | pick random @& to

when clicked

forever
&

if touching Head 2 _then

change Score by e

The Fruit Platter sprite’s code is almost identical to the Apple

sprite’s code except it has a 10-second pause before reappearing
somewhere else on the Stage after the snake touches it. With
these bonus points, the snake’s score will really adder up!

oBQ

S

SAVE POINT

Click the green flag to test the code so far. After 10 seconds,
the Fruit Platter sprite should appear. Make sure the Score vari-
able increases by 3 points when the snake touches the Fruit
Platter sprite and that the sprite then disappears. Then click
the red stop sign and save your program.
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CHEAT MODE: INVINCIBILITY

It would be fun to make the snake very, very long! Let’s add a
cheat mode so the snake can keep growing without crashing
into itself. We'll also add a rainbow effect to the snake so that
the player can see when cheat mode is enabled.

Modify the Head

Modify the Head sprite’s code to match the following. You're
adding to the script you wrote earlier and adding a whole
new script, too. Both will require you to make a new variable
named cheat mode. Make this variable For all sprites.

when space key pressed

if cheat mode = then

set cheat mode  to m
else

set cheat mode to Liii

and cheat mode =

and wait

|
Added a new condition

broadcast game over  and wait

if cheat mode =[] = then

change color  effect by e
else

set color effect to o
_

Script @ controls how the cheat mode works. Pressing the
spacebar toggles the cheat mode variable between on and off.
When set to on, the game over message will not be broadcast,



even if the Head is touching the
lighter color. The reason is that,
in script @, you've added and
cheat mode = off to the if then
block that checks whether the
snake has crashed into itself.

If cheat mode 1s set to on, it
doesn’t matter if the snake has
crashed into itself, because both
touching color? and cheat
mode = off must be true before
broadcast game over and
wait runs.

Script @ also has an if then else block that will give the
Head a rainbow effect when the cheat mode is enabled. When
the cheat is not enabled, the color effect is reset to 0, which
makes the sprite revert to its original color.

Modify the Body Code

Now we want to add this rainbow effect to the Body clones.
Modify the Body sprite’s code to match this:

2

change color

v
' cheat mode =

effect by 9

)

When the cheat mode variable is set to on, the Body sprite
will gradually change its color effect to produce a rainbow.
Otherwise, the Body sprite sets its color effect to 0.
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Click the green flag to test the code so far. Hold down the
spacebar and try to crash into yourself. The game should not
end. Then release the spacebar and try to crash into your-
self. Now the game should end. Make sure the rainbow effect
appears while you are holding down the spacebar. Then click
the red stop sign and save your program.

CHEAT MODE: CHOP OFF
YOUR TAIL!

The game is no longer a challenge if the snake is invincible.
But it would be convenient if you could temporarily get rid of
the snake’s body if you're about to crash into it. Let’s add a
cheat that will instantly remove the body.

Add this code to the Body sprite:

J

When the player presses the C key, all the clones will
delete themselves. (Nothing happens to the original sprite
because it 1s not a clone.)

SUMMARY

In this chapter, you built a game that
» Uses a sprite to generate a trail of clones as it moves
around the Stage

» Uses a snake head and body costumes that you drew in
the Paint Editor

» Detects when the snake head touches the body by checking
whether the head is touching the colors on the body



