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Overview: UTF-8 Encoding



Background: Word Encoding
● What is word encoding?

○ Taking human readable text and sometimes 
special characters and symbols like emojis, and 
transforming them into binary bits for the 
computer to read

● Why do we use word encodings?
○ A computer can’t read words plainly, it only 

processes things in 1’s and 0’s
○ The same way you might not be able to 

understand a language someone speaks, so you 
need it translated to one you can understand



Background: ASCII
● ASCII is a method of word encoding like UTF-8

○ Was popular and widely used for a long time before UTF-8 
came out

○ Limited in the number of characters it could represent
● ASCII was great for the entire English alphabet, as 

well as numbers, and important characters
● Encodes characters in 1 byte (8 bits)

○ 0XXXXXXX
○ The 0 is the starting bit that lets you know this is an ASCII 

character encoding, so the other 7 bits were how characters 
were encoded

● Could only represent 27 = 128 characters (0 to 127)



Unicode Codepoints
● Unique numerical value used to represent a 

specific character, symbol, or control code
● The notation is “U+” followed by a 

hexadecimal value
○ U+0041 = “A”

● The range is from U+0000 to U+10FFFF
○ So ~1.1 million possible different characters
○ ASCII is the range U+0000 to U+007F

● These are NOT encodings, just a unique 
identification number (think like your 
PID/TSN)





UTF-8 Encoding
● UTF-8 encoding solves the problem of limited number of unique bit combinations 

for encodings that ASCII had
● UTF-8 allows encoding of characters that take up to 21 bits to encode them

○ Also covers the entire range of unicode codepoint
● Uses variable length encoding allowing encodings for 1, 2, 3, and 4 byte characters

○ This is possible using a prefix header for each encoding based on the number of bytes
○ 1 byte - 0XXXXXX (Same as ASCII)
○ 2 bytes - 110XXXXX
○ 3 bytes - 1110XXXX
○ 4 bytes - 11110XXX

● Notice how for 2 through 4, the number of 1’s in the prefix = number of bytes
○ This is how a computer knows how many bytes an encoding will be


