Programming Turtles




Challenges

* Program a ComputerCraft Turtle to

- Beginner: craft a basic starter home

- Intermediate: craft a customized house (E.g., two
story house, basement, etc)

- Advanced: craft a castle (E.g., circular towers, etc)

- General Challenge: Make a house API (Application
Programming Interface)
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Overview of the Turtle API

» Turtle API (Application Programming Interface) used to make house

turtle.forward() - Returns true if turtle moves forward, otherwise returns false.
turtle.back() - Returns true if turtle moves backward, otherwise returns false.
turtle.up() - Returns true if turtle moves up, otherwise returns false.

turtle.down() - Returns true if turtle moves down, otherwise returns false.
turtle.turnLeft() - Returns true if turtle turns left, otherwise returns false.
turtle.turnRight() - Returns true if turtle turns right, otherwise returns false.
turtle.dig() - Returns true if turtle breaks block in front, otherwise returns false.
turtle.digDown() - Returns true if turtle breaks block below, otherwise returns false.
turtle.place() - Returns true if selected block is placed in front of turtle, otherwise false.
turtle.placeDown() - Returns true if selected block is placed below turtle, otherwise false.
turtle.detectDown() - Returns true if a block is below turtle, otherwise returns false.

turtle.select(humber slotNumber) — Make turtle select item from provided slot number.
(1 is top left and 16 is bottom right)

» Go to http://computercraft.info/wiki/Turtle (AP1) for complete list of the Turtle APIs


http://computercraft.info/wiki/Turtle_(API

Introduction to Lua

Variables — Store a changeable value
local turtleName = “JoeBot”
If, Then, Else, End — Conditional Statement
if (turtle.forward() ) then print(turtleName..” moved forward”) end
Functions — Helps simplify code by separating into functionality to prevent repetition
local function moveForward(name)
if (turtle.forward() ) then print(name..” moved forward”) end
end
moveForward(turtleName)

Loops

- For Loop

for var = start, end, Interval do
turtle.forward()
end

- Repeat Loop
repeat turtle.forward() until ( turtle.detect() )
Go to http://computercraft.info/wiki/Tutorials for a more complete “Basic Tutorial” on Lua


http://computercraft.info/wiki/Tutorials

How to Create a House

« Step 1: Break down the problem

» Step 2: Start with simplest part of the program
(E.g., One call to an existing API)

» Step 3. Test to make sure it works!

(Note: This step validates that your environment works!)

» Step 4: Code next part of the problem
« Step 5: Test to make sure next part works!

e Step 6. Go to Step 4 until house Is complete!



Breaking Down Problem

e Create House

- Create Floor (E.g., Place many rows of blocks in ground)

* Place one row of blocks in ground

- Place one block in front of turtle in the ground
 Move forward one block / Start Here!
- Dig one block below .
» Place one block below
* Return to starting position (E.g., Move back one block)

— Create Walls

- Create Celling
— Create Door



Simple placeBlock() Function

gnct ion placeblockc
Jl:Duun"
el acelown 2

tur-tl e, forwardC
= | acabl aock T
+ur+le.bacH£}




Better placeBlock() Function
Global
1 MAX SLOT NUMBER 16
orivat - placeBlock()
rivate -
( turtle;.detectDown() )
4 turtle.digDown ()
Logic 6 slotNum 0

mmfﬁifmnéé slotNum = slotNum + 1
0 ( slotNum > MAX SLOT NUMBER )
print ("No blocks to place!")

Exit function [

turtle.select(slotNum)
turtle.placeDown()




placeBlockRow() Function

local function placebl ockfRow. |l ength2
for 1=1, lLlength do

turtl e, forwardl 2
Use “for” loop to placebl ockC
repeat code




createFIoor() Function

createFloor(length, width)
B 2 1= Swidth
Modulo operator 43 placeBlockRow(length)
(division remainder) direction "left"
((1%2)==0)
direction CEVght s

Helper Function 48 turn(direction)

(see next page) turtle.forward()
50 turn(direction)
51 turtle.back()

( direction "left" )
moveTurtleForward(length+1)
55 turtle.turnLeft()
Another Helper IS turtle. turnleft()
Function = |
(see next page) 58  turtle.turnRight()

59 turtle.up()
moveTurtleForward(width)
turtle.down()
turtle. turnktefit()




turn(direction) Helper Function
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move TurtleForward Helper Function

moveTurtleForward(distance)
1=1, distance
turtle.forward()
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createWalls Function

createWalls(length, width, height)

“for" loop to create [ 1-1, height
four house Wa”s tu rt-l.e . Up( )

] 1, 4
placeBlockRow(calculateDistance(j, length, width))
turtle.turnLeft()

Helper Function ,
(see next page) turtle.turnRight()

80 turtle.forward()

turtle.turnLeft()
turtle.back()
Return turtleto 1=1, height

start position turtle.down()

15



calculateDistance Helper Function

calculateDistance(index, length, width)
( 1ndex 1)
distance = length
( 1ndex 2 )
distance = width - 1
( 1ndex 3 )
distance = length - 1

distance = width 2

distance

createWalls(length, width, height)




createCelling() Function

createCeiling(length, width, height)
1=1, height+l
turtle.up()

createFloor(length, width)
i=1, height+l
turtle.down()

Reuse createFloor function.
The celling is equivalent to
the top floor
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The door must be [

in the last slot!

createDoor() Function

createDoor ()
turtle.turnRight()
turtle.forward()
turtle.turnkteft ()
moveTurtleForward(2)
turtle.turnLeft()
turtle.dig()
turtle.up()
turtle.dig()
turtle.down ()
turtle.select(MAX SLOT NUMBER)
turtle.place()
turtle.select(1)
turtle.turnLeft()
moveTurtleForward(2)
turtle.turnRight ()
turtle.forward()
turtle.turnRight()
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Putting It All Together With
createHouse() Function

createHouse(length, width, height)
createFloor(length, width)
createWalls(length, width, height)
createCeiling(length, width, height)

createDoor ()

createHouse(5,5,5)
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Setup Required Before Starting

» makeHouse Run Prog

d
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Make it an API

 What is an API (Application Programming Interface)

e How to make a house API

- local (private) vs non-local (public) methods

- Remove “local” from the following methods
 createFloor(), createWalls(), createCeiling(), createDoor()

- Move all code except createHouse() into APl file called
*house”. (Refer to API version in Appendix for example)

- Update makeHouse to use API

* To use the api call os.loadAPI(“house”). Now you can just use
house.createFloor(), etc.
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More Lua Resources

e http://www.lua.org/manual/5.1/manual.ntmi

* http://coderdojosv.github.io/mobile-games/secti
on-00/docs/introduction.html

 http://repl.it/languages/lua
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http://www.lua.org/manual/5.1/manual.html
http://coderdojosv.github.io/mobile-games/section-00/docs/introduction.html
http://coderdojosv.github.io/mobile-games/section-00/docs/introduction.html

Thank You

Twitter: @joeddean
Email: joe.dean@gmail.com
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Appendix



