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Encoding to Represent Characters

* An encoding is needed to represent the displayed/printed/stored
value of characters

e Either in char variables or in strings



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 e
* Long signal written as —

Examples
* Aisrepresented by e —
* Bby—oe e

« 1bye———-
o ?byoo——oo



History — Baudot Code

* Initially a cipher to encrypt messages
* Introduced in 1870

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

. INateE, a1§£12|1°)t code was added and codes were modified to be the International Telegraph Alphabet
0.

e Charactersin 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)



History — ASCII Code

* Designed as a remote teletype code
* Developed and defined from 1960 to 1986

* Fixed-length seven bit code
e 128 characters
Digits:0to 9
Lowercase letters: ato z
Uppercase letters: Ato Z
33 Punctuation symbols
33 Non-printing control codes (originated on Teletype machines)



ASCI| Character Code Table

Dec Hxoct Char Dec Hy Oct Himl Chr  [Dec Hx Qct Himl Chr| Dec Hy Oct Htrml Chr
0 0 000 NOL (rall) 32 20 040 &#32; Space G 40 100 s#64d: @ 95 60 140 &#96;
1 1 00l 30H (start of heading) 33 Z1 041 #3353 ! 65 41 101 &«#65; 4 a7 6l 141 =#97; a
2 2 002 3Tx (start of text) 34 22 D42 &#34; 7 66 42 102 «#66; B | 95 62 142 «#598; b
3 3 003 ETx [end of text) 35 23 043 &#35: # 67 43 103 «#07: C 99 /a3 143 =#99; ©
4 4 004 EOT [(end of transmission) 36 24 044 &#36) § 65 44 104 «#68; D (100 64 144 s#l00; d
S 5 005 ENQ [(encquiry) 37 25 045 #3707 % 69 45 105 &«#69; E (101 65 145 &#1l01; e
& & 006 ACE [acknowledge) 38 Z6 0da «#38! & 70 46 106 «#70; F (102 66 148 s#l02:; £
77 007 BEL (bell) 39 27 047 &#39:; " T1 47 107 «#71:; G |103 67 147 &#103: o
& & 010 B3 [backspace) 40 28 050 &#40; | 72 48 110 &#72; H (104 68 150 &#104:; h
9 9 011 TAE (horizontal tahb) 41 29 051 &#41;: ) 73 49 111 «#73; I |105 69 151 &#l05; 1
10 4 012 LF (NL line feed, new line)| 42 Zi 052 &#dd; * 74 44 112 «#74:; T (106 64 152 &#106: 1
11 E 013 ¥T ([wertical tah) 43 2B 053 &#43: + 75 4B 113 «#75; K 107 6B 153 &#107: kK
12 C 0l4 FF (NP form feed, new pagej| 44 ZC 054 &#44; , 76 4C 114 «#76: L |l06 6C 154 &#108; 1
13 D 015 CE [carriage return) 45 2D 055 &#45:) - 77 4D 115 &#77: M (109 gD 155 &#109: o
14 E 0le 30 (shift out) 45 2E 056 &##46;) . 78 4E 116 &#78; N (110 6E 156 &#ll0: n
15 F 017 3I  (shift in) 47 2F 057 &#47: / 79 4F 117 &#79: 0 [111 6F 157 &#lll: o
la 10 020 DLE [(data link escape) 45 30 060 &#485; 0 g0 50 120 «#580; P [11Z 70 la0 &#llZ; p
17 11 021 DCLl (device control 1) 49 31 061 «#49; 1 81 51 121 «#81; 0 (113 71 16l &#113:; O
15 12 022 DCZ [(device control 2) E0 32 06z «#50; 2 g2 52 122 «#02; R |114 72 16z &#1l4: ¢
19 13 023 DC3 [(device control 3) Bl 33 063 &#51; 3 g3 53 123 &«#83; 3 |115 73 163 &#1l15: =
20 14 024 DCd (device control 4) EZ 34 064 &#52; 4 g4 54 124 «#34; T |11 74 164 &#lla: ©
21 15 025 NAE (negative acknowledoe) B3 35 065 &#53: 5 85 55 125 «#55; T (117 75 1a5 &#ll7: n
22 16 028 S¥N [(synchronous idle) Ed 36 068 &#54d: 6 g6 56 126 &«#56; V (118 76 leg &#1l15; W
23 17 027 ETE [(end of trans. block) BE5 37 067 &#55: 7 g7 57 127 «#587; W (119 77 1la7 &#llo; o
24 13 030 CAN [cancel]) LG 38 070 &#56! 3 88 55 130 «#538:; X [l20 78 170 &#lz0r x
25 19 031 EM  [(end of medium]) 57 39 071 #5792 89 59 131 &#59; T (121 79 171 &#1zZ1: ¥
26 14 032 3UE [substitute) B8 34 072 &#55; ¢ a0 54 132 &#90; Z [122 74 172 &#lzZdr E
27 1B 033 E3C [ezcape] 59 3B 073 &#39; ; 9l 5B 133 &#91:; [ (123 7B 173 &#123; |
28 1C 034 F3 (file separator) a0 3C 074 &#60; < 9z GBC 134 &#92; % |124 7C 174 &#1:z4;
29 1D 035 33  (group separator) a1l 30 075 &#6l: = 93 5D 135 «#93; ] (125 7D 175 &#l25;
30 1E 036 B2  (record separator) G2 3E 076 a#62) > 94 GBE 136 &#594; *~ (126 TE 176 &#lz6; ~
51 1F 037 US  {unit separator) 63 3F 077 &#63; ? 95 5F 137 &«#95;  [127 7F 177 &#127; DEL

Source: www.LookupTablez.com



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



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

e UTF-8, UTF-16, and UTF-32
* 8-bit, 16-bit, and 32-bit encodings, respectively



