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Encoding to Represent Characters

• An encoding is needed to represent the displayed/printed/stored 
value of characters
• Either in char variables or in strings
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History – Morse Code

• Initially used for telegraph communication

• Introduced in the 1840’s

• Series of either short or long signals to represent the Latin alphabet, the Arabic 
numerals, and some special characters
• Variable length

• Written representation
• Short signal written as •
• Long signal written as –

• Examples
• A is represented by • –
• B by – • • •
• 1 by • – – – –
• ? by • • – – • •
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History – Baudot Code

• Initially a cipher to encrypt messages

• Introduced in 1870

• Fixed-length five bit code
• Gray code order of vowels (A, Ë, E, I, O, U, Y) followed by consonants followed by t, *, and three unused codes

• Later, a shift code was added and codes were modified to be the International Telegraph Alphabet 
No. 2 (ITA2)
• Characters in both LTRS and FIGS modes – Control characters

• Either symmetric or used in pairs (CR/LF)

• NUL – 00000
• FIGS – 11011
• LTRS – 11111
• CR – 01000
• LF – 00010
• SP – 00100

• Paper tape representation
• LTRS could be overpunched as a delete (DEL)
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History – ASCII Code

• Designed as a remote teletype code

• Developed and defined from 1960 to 1986

• Fixed-length seven bit code
• 128 characters

• Digits: 0 to 9

• Lowercase letters: a to z

• Uppercase letters: A to Z

• 33 Punctuation symbols

• 33 Non-printing control codes (originated on Teletype machines)
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ASCII Character Code Table
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History – EBCDIC Code

• Designed as a communication code for computer peripherals

• Developed and defined from 1963 to 1964 for IBM System/360

• Fixed-length eight bit code

• EBCDIC was an Extended BCD Interchange Code
• BCD – Binary Coded Decimal

• Observations
• The upper-case letters are not contiguous in the EBCDIC encoding
• The lower-case letters are not contiguous in the EBCDIC encoding
• Lower-case letters come before upper-case letters
• All letters come before digits
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Unicode and ISO/IEC 10646

• Maintained by the Unicode Consortium

• Developed and defined from 1987 to 1996 to 2017
• Based on experience with Xerox Character Code Standard (XCCS)

• Includes 136,755 characters covering 139 modern and historic scripts

• UTF-8, UTF-16, and UTF-32
• 8-bit, 16-bit, and 32-bit encodings, respectively
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