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Encodings

A text written in natural language 
Un texte écrit en langue naturelle 
Текст, написанный на естественном языке 
用自然語言寫的文本 

Բնական լեզվով գրված տեքստը

இயற்கை மொழியில் எழுதப்பட்ட ஒரு உைர

نص مكتوب بلغة طبيعية

0000000 e7 94 a8 e8 87 aa e7 84 b6 e8 aa 9e e8 a8 80 e5  
0000010 af ab e7 9a 84 e6 96 87 e6 9c ac 0a             

How to store a natural language text in a file?

French
English

Russian

Chinese

Armenian
Tamil
Arabic

Chinese
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ASCII (1960)

Decimal Hex Char Decimal Hex Char Decimal Hex Char Decimal Hex Char

American Standard Code for Information Interchange 
128 codes (7 bits), 95 printable characters

Wikipedia
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Binary, decimal & hexadecimal

0 1 1 0 1 1 1 0

n in ASCII

Binary (2)

Hexadecimal (16) 6 E

Decimal (10) 110 = 6 × 16 + 14

Bit

Byte



Encodings
Master I — TAL
Written Corpora 

September 2024 - November 2024
6

4e 61 74 75 72 61 6c 20 4c 61 6e 67 75 61 67 65

Natural Language

ASCII

One byte One Character 

Note that the first bit is unused (≤127)

NB: 6e = 6E
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How to go beyond English?

56 6f 69 6c e0 20 6c 27 e9 74 e9

Voilà l’été

Use the 128 remaining codes for missing characters

This is the ISO-8859-1 encoding

Wikipedia
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Other languages?

In 1987, an international standard appears: 
first version of Unicode

Unicode provides a unique number for every character, no 
matter what the platform, program, or language is.

Everyone in the world should be able to use their own 
language on phones and computers.

Unicode Website

https://home.unicode.org/
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And the other languages?

Last version:
• Unicode 16.0.0 (September 10, 2024) 
• 154,998 characters

• 5,185 new characters 
• 13.91% of available code points

• covering  168 modern and historic scripts 
• Characters Code Charts 

• New in version 16.0.0

Unicode defines a code space of 1,114,112 
code points in the range 0 to 10FFFF

https://www.unicode.org/versions/Unicode16.0.0
https://www.unicode.org/charts/
https://www.unicode.org/emoji/charts-16.0/emoji-released.html
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Unicode

ᨓ        U+1A13        Buginese Letter Va

🃘        U+1F0D8         Playing Card Eight of Clubs

𓀷        U+13037         Egyptian Hieroglyph A046

Each character has:
• a unique code point (U+hex)
• a description

n        U+006E          Latin Small Letter N

︘    U+FE18    Presentation Form for Vertical Right White Lenticular Brakcet



Encodings
Master I — TAL
Written Corpora 

September 2024 - November 2024
11

Unicode

Unicode is a character set
Unicode is not an encoding

Unicode specifies also a set of encodings
UTF-8, UTF-16, UTF-32

UTF-8 has became a heavily used standard

You must use UTF-8 to store data
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UTF-8

Wikipedia

https://w3techs.com/technologies/details/en-utf8

https://w3techs.com/technologies/details/en-utf8
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UTF-8

UTF-8 is defined to encode code points in one to four bytes

From Unicode to UTF-8:
• U+20AC (€)
• 20AC —> 10 0000 1010 1100 —> 0010 0000 1010 1100
• 1110 0010 1000 0010 1010 1100 —> E2 82 AC

Wikipedia

NB: ASCII ⊂ UTF-8 
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Unix tools

Unix commands: 
• cat file print the content of the file 

• file file print info about the file (encoding, newline…) ⚠  not always reliable 

• diff file1 file2 print difference between file 
• iconv -f ISO-8859-1 -t UTF-8 file1 > file2  encoding conversion 
• iconv -l  list of known encodings 
• dos2unix file change newlines in the file 
• hexdump -C file show hexadecimal content and the text (ASCII) in the second columns
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Other tools

Most modern tools are UTF-8 based by default 
• Python: Use Python 3 and avoid Python 2  

(if needed, in Python 2, use s = u"été" to declare an UTF-8 string) 

• LaTeX: 

• HTML-4: 
 <meta http-equiv="Content-Type" content="text/html; charset=UTF-8"> 

• HTML-5: The default character encoding is UTF-8. 
The usage of another encoding must be specified  <meta charset="ISO-8859-1"> 

• XML: <?xml version="1.0" encoding="UTF-8"?>

AtomMake sure that your favourite text editor uses UTF-8 by default
VSCode
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Encodings, exercises

(1) Observe the content of the two files 1A.txt and 1B.txt (with the 
cat Unix command for example), observe the output of the 
command diff 1A.txt 1B.txt. Explain the difference 

(2) Same question with files 2A.txt and 2B.txt 
(3) Same question with files 3A.txt and 3B.txt 
(4) Same question with files 4A.txt and 4B.txt 
(5) Same question with files 5A.txt, 5B.txt  and 5C.txt

If you don’t have a Unix terminal on your labtop:  https://bellard.org/jslinux/

https://grew.fr/ee.tgz

https://bellard.org/jslinux/
https://grew.fr/ee.tgz
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Encodings, exercise 1

They look the same but there are different!

 > hexdump -C 1A.txt   
0000000 41 09 42 0a   

Tabulation
 > hexdump -C 1B.txt                    
0000000 41 20 20 20 20 20 20 20 42 0a  

Spaces
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Encodings, exercise 2

They look the same but there are different!

 > hexdump -C 2A.txt      
0000000 41 0a 42 0a      

LF: Newline in Unix
 > hexdump -C 2B.txt          
0000000 41 0d 0a 42 0d 0a    

CRLF: Newline in Windows/DOS
dos2unixDecimal Hex Char Decimal Hex Char Decimal Hex Char Decimal Hex Char
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Encodings, exercise 3

They look the same but there are different!

> hexdump -C 3A.txt                 
0000000 d1 8f d0 b7 d1 8b d0 ba 0a 

> hexdump -C 3B.txt                           
0000000 ef bb bf d1 8f d0 b7 d1 8b d0 ba 0a  

without BOM with BOM
dos2unix

Wikipedia: The Unicode Standard permits the BOM in UTF-8, but 
does not require or recommend its use.

 BOM = Byte Order Mark



Encodings
Master I — TAL
Written Corpora 

September 2024 - November 2024
20

Encodings, exercise 4

 > cat 4A.txt              
é                          
 > cat 4B.txt              
é                          
 > diff 4A.txt 4B.txt      
1c1                        
< é                        
---                        
> é                        

> hexdump -C 4A.txt       
0000000 c3 a9 0a       
> hexdump -C 4B.txt       
0000000 65 cc 81 0a    

c3 a9 —> U+00E9 —> é 

65    —> U+0065 —> e 
cc 81 —> U+0301 —>  ́ Combining character

precomposed character
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Encodings, exercise 4

https://docs.python.org/3/library/unicodedata.html#unicodedata.normalize

https://withblue.ink/2019/03/11/why-you-need-to-normalize-unicode-strings.html

https://docs.python.org/3/library/unicodedata.html#unicodedata.normalize
https://withblue.ink/2019/03/11/why-you-need-to-normalize-unicode-strings.html
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Encodings, exercise 5

Different characters that are almost the same!

Wikipedia

More on Wikipedia (fr)

> hexdump -C 5A.txt                      
0000000 54 6f 6d 27 73 20 63 61 74 0a

> hexdump -C 5B.txt                            
0000000 54 6f 6d e2 80 99 73 20 63 61 74 0a

> hexdump -C 5C.txt                            
0000000 54 6f 6d ca bc 73 20 63 61 74 0a   

https://fr.wikipedia.org/wiki/Apostrophe_(typographie)
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Conclusion

1. You must always use UTF-8 (unless you have a good reason)!
2. There is no good reason not to use UTF-8!
3. But you may re-use data with another encoding
4. What is worse than using an encoding which is not UTF-8?

Mix of different encodings

https://imsdb.com/scripts/Les-Tontons-Flingueurs.html

https://imsdb.com/scripts/Les-Tontons-Flingueurs.html

