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Overview

• Basics of comparing

• Run time

• Sorting algorithms

• Implementations
• Unity

• C#

• GameMaker
• GML

• Godot
• GDScript

• Unreal Engine
• C++

• Pico-8
• Lua



Why is Sorting Useful?
• Display information to user in a way 

that makes information easier to find

• By item count
• By name
• By type
• By cost

• By oldest to newest
• By race/lap time
• By rarity



Comparing Items
• By integer value

• 1, 3, 8, 8, 25, 64...

• By character value
• A, G, O, P, c, f, m, n, z
• Usually, each character is converted to its ASCII integer value

• A = 65, a = 97, 0 = 48

• By (character) string value
• Case sensitive

• APPLE, Cat, Elephant, aardvark, dog, zebra
• Case insensitive - convert to same case before sorting

• aardvark, APPLE, Cat, Dog, elephant, zebra

• Time
• Convert to lowest significant unit (seconds, milliseconds, etc)

• Dates
• Convert to time since a starting point (Epoch time, since 

January 1, 1970)



Getting a character ASCII value

• C/C++
• (int) c

• Java
• (int) str.charAt(i)

• C#
• (int) str[0]

• Ruby
• str.ord

• Python
• ord(str)

• GameMaker GML
• ord(str)



String comparison
• Most languages have a string comparison operator that returns the relative position value 

between two strings (-1 less than, 0 equal, 1 greater than)

• C/C++
• strcmp(char *str1, char * str2) > 0

• Java
• str1.compareTo(str2) > 0

• C#
• string.Compare(str1, str2)

• Ruby
• str1 <=> str2

• Python
• str1 > str2
• str1 == str2
• str1 < str2

• GameMaker GML
• str1 = str2



Asymptotic Notation

How to measure computation time as the number of items to be sorted increases?

•Θ - Theta or Big Theta
• Asymptotic upper and lower bounds

•O - Big O
• Asymptotic upper bound only

•Ω - Big Omega
• Asymptotic lower bound only

• Each can be applied to best, worst, and average case run times

• Also o (Little O) and ω (Little Omega) for not asymptotically tight



Running Time

Most common, from shortest to longest run time

• Θ(1) - constant

• Θ(n) - linear

• Θ(lg n) - logarithmic

• Θ(n2) - quadratic

• Θ(nc) - polynomial

• Θ(2n) - exponential

n - number of items
c - constant



Sorting Algorithms

• Bubble Sort
• For each position, compare the current item with the next item;  Switch if larger

• Insertion Sort
• For each item, compare with all previous items and insert into correct position

• Heapsort
• Running time: O(n lg n)

• Merge Sort

• Quicksort
• Average case: Θ(n lg n)
• Worst Case: Θ(n2)

• Comparison sorts
• Counting sort
• Radix sort
• Bucket sort



Sorting C# (Unity) integer array

• Add using System; to import 
section

• Use Array.Sort(MyArray);

Unsorted Sorted



Sorting C# (Unity) string array

Unsorted Sorted

• Same as integer array
• Add using System; to import section

• Use Array.Sort(MyArray);

• C# uses case insensitive comparison
• 'a' == 'A'



Sorting C# (Unity) 
object List

• Have class extend IComparable<MyClass>

• Add using System; to import section

• Implement public int 
CompareTo(MyClass)

• Example: Weapon class with name 
(string), cost (int), and attack (int) values



Sorted C# (Unity) object List

Sort by Cost

Sort by Name

Sort by Attack

Unsorted



Sorting GameMaker (GML) integer array

• Use array_sort to 
sort an array

• Using array_copy
for display 
purposes
• The unsorted array is 

lost after it is sorted

Create

Draw GUI Begin

Output



Sorting GameMaker (GML) string array
• array_sort is case sensitive

• Capital letters will be sorted before 
lowercase letters

• Can define a sort function to do case 
insensitive sort

Create

Output

Draw GUI Begin



Sorting GameMaker (GML) objects

• Use custom sort function 
for each sort category

Output

Create array of Weapon objects

Sort by cost Sort by attack

Draw GUI Begin



Sorting Godot (GDScript) integer array

• Use MyArray.sort()

• MyArray.duplicate() used for 
display purposes

Output



Sorting Godot (GDScript) string array

• Case sensitive sort

• Use sort_custom(MyArray, 
sort_func) to define custom sort 
function

• Custom sort function must return 
true (value is less) or false (value is 
greater)



Sorting Godot (GDScript) objects
• Use sort_custom(self, "<function>") and 

define sorting function

Sort by Name

Sort by Cost

Sort by Attack



Sorting C++ (Unreal) integer array
• Use TArray instead of std vector

• Use TArray.Sort() to sort integers



Sorting C++ (Unreal) string array

• Use FString instead of 
string

• Case insensitive sort by 
default

• Use TArray.Sort();

• Overload display method 
to display TArray of 
FStrings



Sorting C++ (Unreal) 
object array
• Store pointers to objects in TArray

<MyClass *>MyArray

• Use Algo::SortBy(MyArray, 
&MyClass::myvariable);
• Change the variable parameter to 

change the sorting value
• Can specify a third parameter with 

operator function, such as sort 
backwards

• MyArray.Sort() may be possible 
with overloading the < operator

• Remember to #include the header file of the 
class to be sorted.  Class declaration may also 
be needed



Sorting C++ (Unreal) object array

Sort by Name

Sort by Cost

Sort by Attack



Sorting Lua (Pico-8) 
integer table
• No built in method to sort a table

• Custom insertion sort function



Sorting Lua (Pico-8) 
string table
• Same custom insertion sort 

function works

• Case doesn't matter since 
everything in Pico-8 is one case



Sorting Lua (Pico-8) 
object table
• Change the custom sort function 

to compare object values 
(name/cost/attack)
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• Sound of sorting
• https://panthema.net/2013/sound-of-sorting/
• https://www.youtube.com/watch?v=kPRA0W1kECg

• Big Theta explained
• https://stackoverflow.com/questions/10376740/what-exactly-does-big-%d3%a8-notation-represent#12338937

• IComparable from Microsoft
• https://docs.microsoft.com/en-us/dotnet/api/system.icomparable-1?view=net-5.0

• GameMaker array_sort
• https://manual.yoyogames.com/GameMaker_Language/GML_Reference/Variable_Functions/array_sort.htm

• Godot Array
• https://docs.godotengine.org/en/latest/classes/class_array.html?highlight=array

• Unreal Engine TArray sort
• https://docs.unrealengine.com/en-

US/ProgrammingAndScripting/ProgrammingWithCPP/UnrealArchitecture/TArrays/index.html

• Pico-8 table sorting
• https://www.lexaloffle.com/bbs/?pid=50453


