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Scratch Space Invaders

In this project we will build a version of the
classic 1978 arcade Space Invaders game...
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Testing and feedback

The scratch project is called CCC Space Invaders
and can be found here:
https://scratch.mit.edu/projects/1283932022
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Over five sessions we will:

O

Think about the design for our game
Design sprites for the characters
Code our sprites so they behave as we want

Add game features like scores and sound effects

(i W Wy

Test each others’ games and give feedback

We will use many feature of Scratch, including: backdrops, sprites and costumes, coordinates
and animation, clones, broadcasts, variables, sensing and sound effects!
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Game design:

Before we start to design and code, we
should think about how we want our
game to play.

What sprites do we need? What can they
do? How will they interact with each
other? How do you win or lose the game?

Always remember to save your work as
you go!
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Sprites: Defender

You can design you own sprites. My Defender is a very
simple shape based on blocks that | drew in the sprite
editor.

Of course you can use any sprite you want. Don’t worry too
much about the size as we can always adjust the size when
we add the sprite to the game.
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Sprites: Invaders

| have one invader sprite with several costumes so we have
some variety.

| used blocks to create Invader costumes that look like the
ones in the classic game. The guide squares in the costume
editor are useful when you are doing this. You can create
something similar or use any sprites you want.

If you want, you can create more than one costume for each
type of Invader so they can be animated. | only have one
costume per Invader type.

| also created an explosion effect for the Invaders which
we’ll use in the code.
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Sprites: Invader Missile

We need sprites for the missiles that the
Defender and the Invaders shoot at each
other.

This is the one for the Invader missile. It’s a
light colour because I’'m going to use a dark
backdrop.
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Sprites: Defender Missile

My Defender missile is a very simple sprite.
This time it’s red to match my Defender
sprite and so that it can be seen against
the dark backdrop.
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Sprites: UFO

| added an invader UFO sprite that we can use
to score bonus points. I

| added costumes to create an explosion ® ® O
effect in the same way as for the invader
sprite. espioions
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Sprite: Defences

In the classic game, the defender has some fortifications that it
can hide behind. However, the fortifications can be damaged by
both the invader and the defender missiles...

The sprite for the defencesis very simple....itis just a 4x4
square. In the code, we’ll use the basic sprite to build up the
fortifications using clones so that they can be damaged like the
ones in the classic game.
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Backdrop

We also need to make
backdrops for the Stage.

| have one plain space
backdrop that you can find in
scratch, then versions for
winning and one for losing the
game. You can use the . .
duplicate tool in the costume '

editor to create the different GHHE I:"--IEI:! I
versions. _

| used the pixel font to look like
the classic arcade game.
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Defences

In the classic game, the fortifications can be
damaged by the Defender and Invader missiles.
How can we create something similar?

In scratch we can create clones of sprites. |
decided to use the basic ‘rock’ sprite and then
build up fortification shapes using clones.
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Building a fortification R " G

gotox: x posiion y: vy position

First we need to create a single fortification. | used a code
block so we can re-use it. We need to tell scratch where we
want to place the fortification, so we pass the screen

coordinates (x,y) to the code block, then go to that position.
| decided to build my fortification using 8x8 blocks. | use two /
repeat loops to do this. | create a clone, then move 4 to the
right (change x by 4) create another clone and so on until |

have a row of 8 blocks.

Then, | send the block back to the starting x position (set x to
X_position), move 4 up (change y by 4) and create another
row. | repeat this 8 times so eventually | have an 8x8 block.

The loop to change x is inside the loop to change y so that we
create each row then start the next one. You can change the
repeat values to make different fortification shapes

Finally | hide the ‘rock’ sprite so only the clones that we have g
created are visible.
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More fortifications clear graphic effects

goto back = layer

Now we have the code block that builds a single fortification,
we can create as many as we like by calling the code block.

Whn we receive the broadcast to start a new level (we’ll look
at this later), we clear any old sprites from the screen, then
call the code block as often as we want. Each new
fortification will be built at the (x,y) position we send to the
code block. 3

play sound Alert * unii done

| created four fortifications across the screen, so each starts
at a different x position but the same y_position.

Once the fortifications are built, the game can begin. We use —
another broadcast message to tell the sprites the game is
starting.

| used some colour effects to show layers to make the
fortifications look a bit more interesting.
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Coding sprites: Defender

Let’s code our Defender first.
The game starts once the fortifications have been built.

The Defender can move from left to right and shoot missiles at the Invaders. We need to
code the movement and controls. We also need to code how the Defender behaves when it’s

hit by an Invader missile.

We'll give the Defender 5 lives (or as many as you want). Each time the Defender is hit, it
loses a life. If all its lives are lost....game over!
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=
Coding sprites: Defender / M

We'll hide the Defender sprite while the
fortifications are being built. When the

Defender receives the start broadcast /’
massage starts, itis placed on the screen in
the centre (x=0).

I mhade a size adjustment so that it looks
right. >

Now we add the controls to move the —
Defender left and rlgg1t|n3|deaforeverloop. key leamow + pressed? and  xposion > (EZ)

We use the sensing blocks in scratch to
decide when and which direction to move.

We also check for the Defender’s x position / - _ .
on the screen so it can’t go off the edges. . pressed? and  xpositon < @)

I

.
-
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Coding sprites: Defender

We can also add code inside our forever
loop so that the Defender can shoot its
missile.

| added a wait control just to make sure /
there is a pause between missile shots.
You can try different values here or leave it /

out to see what difference it makes.

The Defender missile is a separate sprite
SO we use another broadcast message to
tell it whenever the Defender shoots.
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Coding sprites: Defender touching Invader Missile + 7 _ then

What happens if the Defender is hit by an
Invader missile? We can use a sensing block
to test if this happens.

If there is a hit, we can play a sound and
send the Defender back to the middle
position. We also change the Lives variable
by -1 to keep track of how many lives the
Defender has left.

If the Lives variable reaches 0....game over!
We send a broadcast message that the game
is over and stop the script from running.

\
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Coding sprites: Defender

The complete code for the Defender looks
like this.
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Coding sprites: Invaders T ——

We need to generate lots of Invaders, so we’ll use a / switch costume to  pick random () 1o @€))
code block. /
| use a random operator to choose one of the three

available Invader costumes (look back to see that the
gg)stume names are numbers so this works....1, 2 and

We’ll generate a row of 7 invaders each time. We —
create a clone of the invader sprite then move to the
right and repeat until we have 7.

We use two variables here. Invader_ClonelD allows us /

to make individual clones do things. Alien Count is
used to track how many invaders there are on the
screen. We’ll see how these are used later.

When we’ve generated the row of clone invaders, we
hide the Invader sprite.
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Coding sprites: Invaders at

Now we have to add code so our Invader clones know
what to do. First we’ll code their movements.

In a forever loop, we’ll have them move to the right,
then move down.

Next, they move back to the left, and move down.

This is done with repeat loops. We can adjust the

movement and wait values to speed the clones up or

’Eo ﬁlow them down until we’re happy with how they
ehave.

In this way, the Invader clones will gradually move
down the screen towards the Defender. We test to
see if they have reached the Defender’s part of the
screen, and if they have, the game is over! We
broadcast the game over message and stop the script
if this happens.
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Coding sprites: Invaders

7 then
What happens if an Invader clone is hit by a
Defender missile? We can use a separate ‘When |
start as a clone’ block for this.

change alien count + by o

In a forever loop, we use a sensing block in an if
block to test if there is a hit.

switch costume to  explosion1 -

If there is, we update our score and alien count
variables. Score goes up, alien count goes down!

We can then use the additional costumes to
create an explosion animation if we want.

AN

Finally, we delete the clone so that it disappears.
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Coding sprites: Invaders

There’s one other thing the Invaders can do....shoot
missiles! We use a another separate ‘When | start as
a clone’ block for this.

Remember that we gave each clone an
Invader_ClonelD when they were created. We can
use this to make the clones shoot missiles in a
random way.

Every time we pass through the forever loop (and
remember each clone is doing this all the time!) we
shoot a missile if the random number selected
matches the clone’s Invader_ClonelD. If this
happens, we broadcast a message. | have five waves
of 7 Invaders per wave, so I’'ll pick a random number
between 1 and 35 so all Invaders can shoot missiles.

The wait block is used to slow down or speed up the
rate at which missiles will be shot to make the game
play well.

-

e
e
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Coding sprites: Invaders

Now we need the code to pull all of the / 0
Invader actions together. We hide the Invader 0

sprite to begin with. When we receive the
start broadcast, we set all of the variables to
their initial values. :

Next, we call the Generate Aliens block once

for each wave of Invaders that we want. | / -
have 5 waves of Invaders here. After each

wave is generated we give them time to move "

down the screen before generating the next

wave.

We use the alien_count variable to test if all < 0 _\“

of the Invaders have been destroyed. If this
happens, the Defender wins the game!
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Coding sprites: Invader

The complete code for the Invaders looks
like this.
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Coding sprites: Defender Missile

We use clones for the Defender missile too so we
can many on the screen at the same time. Acloneis
created when the broadcast message is received.

Each clone starts at the Defender’s current /

position, then simply moves up the screen until it
reaches the top (y > 120) using a repeat until block.

If the Defender shoots and the missile hits a
fortification, the missile clone stops. The wait

command is used to make sure the fortification \

sprites can work correctly as we will see.

Use sound effects to make your game more
exciting!
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Coding sprites: Invader Missile

The invader missile works in a very similar way,
using clones that respond to a broadcast message.

This time, the missile starts at the (x,y) position of
the Invader clone that generated the message. This
is done using variables for the x and y positions of goto front v layer
the clone when the missile is fired that can then be
used by the Invader missile sprite.

start sound Foop *

If the Invader missile hits a fortification, the missile
clone stops. The wait command is used to make
sure the fortification sprites can work correctly as
we will see.

Use sound effects to make your game more
exciting!
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Coding sprites: UFO soox €D »
/ stuit:hmst.lmln uin »

The UFO is hidden initially, then appears at
a random time after the game has started.

When it appears, it moves in a random way \ [

across the top of the screen soitis hard to

hit. We use random operators to decide how T —
far and how fast the UFO moves.

pick random e to e
siie @) secsox gk rancom €D 0 €D + @D
4
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Coding sprites: UFO

We have to test whether the UFO is hit by a /’

Defender missile. We use a separate block
of code for this with a forever loop, an if
block and a sensing block. swich costume fo  explosiond

start sound Boom Cloud -

It is hard to hit the UFO so you get a big
score if you do!

switch costume to  explosionS

When the UFO is hit by a Defender missile, switch costume to _ explosions »
we use an explosion animation in the same
way as we did for the Invader sprite then

hide the UFQO sprite for the rest of the game.
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COdIng Sprltes: UFO sotox: (E1) v €Y

switch cosfume fo  ufo -

The complete code for the UFO
looks like this.

start zound Space Noise

glide o secstox  pick random to @ ¥ @
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Coding sprites: Rocks o

The rock sprite is the base for the ' S
fortifications we built. We already added the ). LD
code to build the fortifications. We need to

add some more code to the rock sprite now

that we have our Defender and Invader

missiles.

We use if blocks and sensing blocks inside m
forever loops to test for each rock sprite
clone being hit by a missile.

If any clone is hit by a missile, it disappears.
This gives the effect we want of the
fortification being gradually destroyed.
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COding SpriteS: ROCkS define  build rock: xy x_position y_position

clear graphic efiecis
gotox: x posiion vy vy position

The complete code for the goto back v layer
rock sprite looks like this.

show

et color v effect fo o
erest @)

creale clone of myself -

change color = effect by @
play sound Alert + uniil done

sefxto x_posilion
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when | start a= a clone

touching Invader Missile = 7 then

when | start as a clone

touching Defender Missile = 7 _ then

delete this clone
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Game Features

We have used several variables to help control how the
game works.

You can use the variables control to show the Lives, Score
and Wave variables on the screen using the check box in
the variable list.

The other variables don’t need to be shown as they are used
to control the game. However, when you are trying to get the
game to work, it can be useful to show these variables to so
you can see what’s happening.

Variables

Make a Variable
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Game Features

. . itch backdroptc GAME OVER -
Some of the game feature variables are set in - =

the code for the sprites that we have created. play sound Trap Beat v until done
Some are set up in code for the backdrop.

| use the backdrop code to send the first
message to create a new game and then to
switch backdrops when the player wins or
loses. switch backdrop fo  INVASION DEFEATED =

play sound Dance Space =  uniil done
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Testing and feedback

Once you have finished, share your game with another Scratch coder and ask them to test it.
When you are testing someone else’s game, look for ideas to improve the game:

* How do the sprites look?

* Do the defences generate properly?

* |sthe game playable?

* What features and effects could you add?

When you have feedback, think about whether you agree with it and use it to make your game
even better!
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Well done!

Hopefully you now have a working game that you can share with friends.

There’s always ways to make your game more interesting. You can add new features,
experiment with different Invader behaviour, add sounds and effects, a player guide...

There are also different and maybe better ways to code the game. These instructions give you a
start but you can think of better ways to set up the game or code your sprites.

Have fun!
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