
46

ESSENTIALS

[ Chapter One ]

ESSENTIALS

46 [ Chapter Eight ]

[ CHAPTER EIGHT ]

Create an exciting two-player 
game in Minecraft: Pi, inspired  
by Nintendo’s hit game 
game Splatoon…

MINECRAFT 

SPLAT
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ou can play Minecraft: Pi Edition in multiplayer mode when 

two or more Raspberry Pis on the same network join the same 

world. In this guide, we use this technique to create a simple 

versus game that’s similar to Nintendo’s Splatoon, which sees two 

teams trying to paint the game area in their team colours. 

The objective of our game is very similar: to splat (turn to your team 
colour) as many blocks as possible for your side, while the opposing team 

will also be splatting blocks and claiming your splats for themselves. You 

will earn points for each block that’s still your colour at the end of the 

game, and the player with the most splats wins!

Y

[ Minecraft Splat ]

Below Can you escape the Lava Trap?

MINECRAFT SPLAT IS SPLIT INTO 5 PARTS:
Create the framework for the program and make sure your 

code runs.

Build the pitch that will appear when the game starts and be 

the splat battleground.

Splat blocks by hitting them with a sword. 

Game over and displaying the winner.

Making a better game.
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CREATE THE PROGRAM
Open Python 2 from the Programming menu. The Python shell will 
appear; when it does, create a new program using File>New Window. 
It’s also a good idea to save your program now, using File>Save. 

Import the Python modules you’ll need:

from mcpi.minecraft import Minecraft

from mcpi import block

from time import sleep, time

from random import getrandbits

You’ll need a constant to hold the colour each team will use; it’s the 

colour of the wool block that will be used when a player splats a block. 

Create a list which holds two values: 13 for green and 14 for red.

TEAMCOLS = [13,14]

Create the definition for two functions, which you will complete later 
in this tutorial:

def buildPitch(mc, pos):

    pass

def splatBlock(mc, x, y, z, team):

    pass

You’ll need a list to hold the points each team has scored. The first 
element will be team 1’s score and the second team 2’s – they should 
both be set to 0:

points = [0,0]

Create the connection to Minecraft and post a message to the screen:

mc = Minecraft.create()

mc.postToChat(“Minecraft Splat”)

At this point, you can run your program and if everything is set up, 

you should see the ‘Minecraft Splat’ message posted to the screen.

[ Chapter Eight ]
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Now start up Minecraft: Pi Edition. Create a new game and then run 

your program by clicking  Run>Run Module.

BUILD THE PITCH
The game needs a pitch where the action can take place; it’s a glass 

‘room’ with two glass walls running down the middle. 

Find the buildPitch function in your program:

def buildPitch(mc, pos):

    pass

The Minecraft connection, mc, and a position, pos, where the pitch 

should be built, should be passed to the function.

Delete the pass statement and replace it with the following code, 

which will create a cube of glass blocks. Then create a cube of air inside 

it before building the central walls of glass:

def buildPitch(mc, pos):

   # glass cube

   mc.setBlocks(pos.x - 5, pos.y - 1, pos.z - 10,

           pos.x + 5, pos.y + 3, pos.z + 10,

           block.GLASS.id)

   # hollow it out

   mc.setBlocks(pos.x - 4, pos.y, pos.z - 9,

           pos.x + 4, pos.y + 3, pos.z + 9,

           block.AIR.id)

 [ HACKING AND MAKING IN MINECRAFT ]
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   # add 2 walls down the middle

   mc.setBlocks(pos.x, pos.y, pos.z - 7,

           pos.x, pos.y + 3, pos.z - 1,

           block.GLASS.id)

   mc.setBlocks(pos.x, pos.y, pos.z + 1,

           pos.x, pos.y + 3, pos.z + 7,

           block.GLASS.id)

The buildPitch function now needs to be called from your program. 

Add the following code to the end of the program to get the player’s 

position and call the function:

pos = mc.player.getTilePos()

buildPitch(mc, pos)

Before the game starts, you should also include a delay to let the 

players get ready, and a message to let them know the game has 

started:

sleep(3)

mc.postToChat(“Go!”)

Run the program. You should see the pitch appear around your player 

and the message to ‘Go!’.

[ Chapter Eight ]
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SPLATTING BLOCKS
The blocks of the pitch’s walls and floor can be splatted by hitting 
them (right-clicking) with a sword - when you splat a glass block, 
it’ll turn it into a wool block of your team’s colour; splatting a block 

belonging to the opposition will turn it back to glass.

You earn points for each block splatted with your team’s colour, and 

the opposition will lose a point for each block you turn back to glass.

Find the splatBlock function in your program:

def splatBlock(mc, x, y, z, team):

    pass

Change the function so that it splats the block at the position x, y, z 

for team, which are variables passed to the function. When executed, 

the function will return the number of points scored for each team.

Delete the pass statement and create a list which will hold the 

points scored for each team:

def splatBlock(mc, x, y, z, team):

    pointsScored = [0,0]

The variable team, which is passed into splatBlock, will hold either 

a 0 or 1, depending on which team splatted the block. Use this value to 

create a variable to hold the other team:

 otherTeam = 1 – team

Check to see if the block that was hit was a glass block; if it was, turn it 

into a wool block of the team’s colour, and increase the team’s score by 1:

blockHit = mc.getBlockWithData(x, y, z)

    if blockHit.id == block.GLASS.id:

        mc.setBlock(x, y, z, block.WOOL.id, TEAMCOLS[team])

        pointsScored[team] += 1

If the block isn’t glass, check to see if it’s a wool block of the other 

team’s colour, before turning it back to glass and decreasing the other 

team’s score:

 [ HACKING AND MAKING IN MINECRAFT ]
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elif blockHit.id == block.WOOL.id:

    if blockHit.data == TEAMCOLS[otherTeam]:

        mc.setBlock(x, y, z, block.GLASS.id)

            pointsScored[otherTeam] -= 1

The last step in the splatBlock function is to return the number 

of points scored:

 return pointsScored

Now that the splatBlock function is complete, you need to add to 

the code at the bottom of your program which will start the game.

You’ll find out how many players are in the game, create a loop 
which will continue until the end of the game, and call splatBlock 

each time a block is hit.

Get a list of players currently in the game and the time the game 

started, and store them in variables:

players = mc.getPlayerEntityIds()

start = time()

[ Chapter Eight ]
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Set the variable gameOver to False before creating a while 

loop, which will continue until gameOver is set to True when the 

game finishes:

gameOver = False

while not gameOver:

Use pollBlockHits() to find out if any blocks have been hit, before 
looping through each ‘hit’ with a for loop:

blockHits = mc.events.pollBlockHits()

    for hit in blockHits:

Every player in Minecraft has an entity ID and these are held in the 

players list you created earlier. The player’s position in the list will 

determine what team they are on: even = team 1, odd = team 2. Use 
the players list and the entity ID of the player who hit the block 

to work out what team they are on:

team = players.index(hit.entityId) % 2

Call the splatBlock function, passing the position of the block 

which was hit and the team who hit it, and add the points scored to the 

total points for the team:

pointsScored = splatBlock(mc, 

   hit.pos.x, hit.pos.y, hit.pos.z, team)        

   points[0] += pointsScored[0]

   points[1] += pointsScored[1]

Run your program and, as before, the pitch should appear around 

your player. Now, however, hitting blocks (right-clicking while holding 
a sword) should turn the blocks to coloured wool. You could even get a 

friend to join your game and test turning your opponent’s blocks back 

to glass.

As you haven’t created the code to end the game, the program will 

continue forever. You can use CTRL+C or click Shell>Restart Shell in 
the Python shell to end the program.

 [ HACKING AND MAKING IN MINECRAFT ]
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GAME OVER
Each match is 30 seconds long and the game is over when the time runs 

out. Under the while loop, you need to check whether the time now 

minus the time the game started is greater than 30 seconds. Once the 

game is over, you should post the team’s points to the chat window, 

along with the winner:

if time() - start > 30:

     gameOver = True

     mc.postToChat(“Game Over”)

     mc.postToChat(

“Green Team = “ + str(points[0])) 

     mc.postToChat(

“Red Team = “ + str(points[1]))          

       if points[0] > points[1]:

         mc.postToChat(“Green Team wins”)

        else:

          mc.postToChat(“Red Team wins”)

Find a friend with a Raspberry Pi, challenge them to a game 

of Minecraft Splat, and run your program.

[ Chapter Eight ]
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MAKING A BETTER SPLAT
The splat made at the moment is less of a splat and more of a blob. If 

you want to take the program further, in the next section you will use 

randomisation to splatter the blocks around the block that was hit as well.

After your code to splat the block, loop through each of the blocks 

around the one which was hit:

for hit in blockHits:

   team = players.index(hit.entityId) % 2

        pointsScored = splatBlock(

            mc, hit.pos.x, hit.pos.y, hit.pos.z, team)

        

        points[0] += pointsScored[0]

        points[1] += pointsScored[1]

        for x in [-1, 0, 1]:

            for y in [-1, 0, 1]:

                for z in [-1, 0, 1]:

Using the code getrandbits(1), you can randomly generate a 1 or 0, 

giving a 50/50 chance of it being 1. If it is, splat the block for the team 
and add the points to the total:

          if getrandbits(1) == 1:

          pointsScored = splatBlock(mc,

                   hit.pos.x + x,

                   hit.pos.y + y,

                   hit.pos.z + z,

                   team)

          points[0] += pointsScored[0]

          points[1] += pointsScored[1]

Run your program again. Now, each time you splat a block, it should 

randomly splatter the blocks around it too.

This is just one improvement you can make to the game; the only limit 

is your imagination. How will you take it forward and make it your own?

The code for Minecraft Splat is on GitHub at magpi.cc/29qpm3r.

 [ HACKING AND MAKING IN MINECRAFT ]
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# import modules

from mcpi.minecraft import Minecraft

from mcpi import block

from time import sleep, time

from random import getrandbits

TEAMCOLS = [13,14]

def buildPitch(mc, pos):

    # create the glass cube playing area

    mc.setBlocks(pos.x - 5, pos.y - 1, pos.z - 10,

                 pos.x + 5, pos.y + 3, pos.z + 10,

                 block.GLASS.id)

    # hollow it out

    mc.setBlocks(pos.x - 4, pos.y, pos.z - 9,

                 pos.x + 4, pos.y + 3, pos.z + 9,

                 block.AIR.id)

    # add 2 walls down the middle

    mc.setBlocks(pos.x, pos.y, pos.z - 7,

                 pos.x, pos.y + 3, pos.z - 1,

                 block.GLASS.id)

    # add 2 walls down the middle

    mc.setBlocks(pos.x, pos.y, pos.z + 1,

                 pos.x, pos.y + 3, pos.z + 7,

                 block.GLASS.id)

def splatBlock(mc, x, y, z, team):

    pointsScored = [0,0]

    # who is the other team?

    otherTeam = 1 - team

    

    # what type of block has been hit?

    blockHit = mc.getBlockWithData(x, y, z)

    # has a glass block been hit?

    if blockHit.id == block.GLASS.id:
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        # claim it for the team

        mc.setBlock(

x, y, z, block.WOOL.id, TEAMCOLS[team])

        # increase the team’s score

        pointsScored[team] += 1

        

    # was it a wool block?

    elif blockHit.id == block.WOOL.id:

        # if other team’s colour turn it back to GLASS

        if blockHit.data == TEAMCOLS[otherTeam]:

            mc.setBlock(x, y, z, block.GLASS.id)

            # reduce the other team’s score

            pointsScored[otherTeam] -= 1

        

    return pointsScored

            

# set up points

points = [0,0]

# create connection to Minecraft

mc = Minecraft.create()

# post the message to the screen

mc.postToChat(“Minecraft Splat”)

# find out the host player’s position
pos = mc.player.getTilePos()

# build the pitch

buildPitch(mc, pos)

sleep(3)

mc.postToChat(“Go!”)

# get a list of the players

players = mc.getPlayerEntityIds()

start = time()

gameOver = False
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# continue till the end of the game

while not gameOver:

    # has a block been hit?

    blockHits = mc.events.pollBlockHits()

    for hit in blockHits:

        

        # which team was it?

        team = players.index(hit.entityId) % 2

        

        pointsScored = splatBlock(

            mc, hit.pos.x, hit.pos.y, hit.pos.z, team)

        

        # update the points

        points[0] += pointsScored[0]

        points[1] += pointsScored[1]

        # splat blocks around it

        for x in [-1, 0, 1]:

            for y in [-1, 0, 1]:

                for z in [-1, 0, 1]:

                    if getrandbits(1) == 1:

                        pointsScored = splatBlock(mc,

                                        hit.pos.x + x,

                                        hit.pos.y + y,

                                        hit.pos.z + z,

                                        team)

                        

                        # update the points

                        points[0] += pointsScored[0]

                        points[1] += pointsScored[1]

        

    # if the time has run out, set game over

    if time() - start > 30:

        gameOver = True

        mc.postToChat(“Game Over”)

        mc.postToChat(“Green Team = “ + str(points[0])) 

        mc.postToChat(“Red Team = “ + str(points[1]))          

        if points[0] > points[1]:

            mc.postToChat(“Green Team wins”)

        else:

            mc.postToChat(“Red Team wins”)
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