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TABELE OF DISPLAY CODES

Character Code Character Code

* 6-bit character encodings

A 01 ' 0 33

. B 02 1: 34

e i.e.only 64 characters c 03 2 3

04 3

° De5|gners were not too concerned E gg 2 gg
. G 07 6 4

about text processing! H 10 7 82

I 11 8 43

J 12 3 44

K 13

L 14 + 45

M 15 - 45

N 16 * 47

0 17 / 50

P 20 ( 51

0 21 ) 52

R 22 $ 53

s 23 = 54

T 24 {blank) 55

U 25 . 56

The table is from Assembly Language Programming for v 26 . 57
the Control Data 6000 series and the Cyber 70 series by L: if, I E?
. ¥ 31 1° 62
Grishman. 2 37 . 63
F 64

- 65

¥ 66

A &7

t 7o

¥ i1

< 7e

£ 73

< 74

> 75

76
o 77+

*Do not use the semicolon in COMPASS instructions



Drecimal Binary

0 00000000
1 00000001
2 00000010
3 00000011
4 00000100
5 0oooo101
] 00000110
T 00000111
] 00001000
] 00001001
10 oooa1010
1 oooaioid
12 00001100
13 oooa1101
14 0a0a1110
15 0ooa1111
18 0a010000
17 ooa1o0a01
13 0010010
19 ooo10011
20 00010100
21 o110
22 Qoa10110
23 ooo1o111
24 00011000
25 ooa11001
26 oaa11010
27 ooat1o11

23 0aa11100
29 ooo11101
30 oaa11110
H ooat11111

Cictal

DoD
D01
Doz
Doz
D4
Dos
DD&
Doy
010
D11
D12
D13
D14
05
D016
i
020
021
22
nz23
D24
o25
D26
ier
D30
031
D3z
D33
D34
D35
D36
D3y

ASCH

MUL
S0H
STX
ETX
EOQT
ENG
ACK
BEL

SYMN

CAN
EM
SUB
ESC
F35
G5
RS
us

Decimal

3z
33
34
a5
26
a7
a8
3
40
41
42
43
44
45
46
a7
48
40
50
51
52
53
54
55
56
57
58
58
&0
1
82
83

Decimal - Binary - Octal - Hex — ASCII
Conversion Chart

Binary

001000300
00100001
00100010
00100011
00100100
00100101
00100110
00100111
00101000
00101001
00101010
00101011
00101100
0010110
00101110
00101111
00110000
00110001
00110010
00110011
00110100
001101
00110110
00110111
00111000
00111001
00111010
0011101
00111100
0011110
00111110
[LVERRAREI

040
041
042
043

045
048
047
050
051
052
053
054
055
056
057
080
oa1
082
063

085
06g
o0a7
7o
o7
o7z
073
074
075
o7a
o7y

Hex

20
21
22
23
24
25
26
T

2B
28
28
2B

2C
2D

PEBYEREBBYBENE

3B
3C
oD
3E
3F

ASCI

5P

R

ot

R = = =T B T S I CTL R o R ==

Wy

Decimal

A4
65
ils]
a7
a3
it
70
71
72
73
74
75
78
v
73
73
a0
a1
a2
33
34
35
33
a7
33
33
a0
|
a2
23
o4
25

Binary

01000000
01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001000
01001001
01001010
01001011
01001100
01001101
01001110
01001111
01010000
01010001
01010010
01010011
01010100
01010
D1010110
01010111
01011000
01011001
D1011010
01011011
D1011100
01011101
01011110
01011111
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Octal

110
111
112
113
114
115
116
17
120
121

123
124
125
126
127

Hex

40
41

42
43
a4
45
4a
47
43
43
44
4B
4c
4D
aE
4F
50
51

52
53
e
55
58
57
58
5a
A
58
5C
5D
5E
5F

ASCIH

P T T M 2 C A 0O DTOoOZECE ST IOTMO0mPE

Diecimal

93

ar

93

99
100
1M
102
103
104
103
108
107
108
109
110
11
112
113
114
115
118
17
118
118
120
121
122
123
124
125
128
127

Binary Octal

01100000 140
01100201 141
01100010 142
01100011 143
01100100 144
01100101 145
01100110 148
01100111 147
01101000 150
01101001 13
01101010 152
01101011 153
01101100 154
01101101 155
01101110 158
01101111 157
01110000 180
01110001 131
01110010 182
01110011 183
01110100 104
01110101 185
01110110 168
01110111 167
01111000 170
01111001 17
011100 172
01111011 173
01111100 174
01111101 175
01111110 178
o111 vy
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Hex ASCI

= =T T =T T = T

¥EgndasRegsaeEl RS RER2E

k
|
m
n
o
p
q
r
5
t
75 u
TE ¥
v w
T8 x
moy
TA z
B |
FL -
o}
TJE =~
TF DEL
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C Strings

e Usually implemented as a series of ASCII
characters terminated by a null byte (0x00).

e "abc" In memory is:

n Ox61
n+2 Ox63

n+3 0Ox00




Unicode

The space of values is divided into 17 planes.
Plane 0O is the Basic Multilingual Plane (BMP).

— Supports nearly all modern languages.
— Encodings are 0x0000-OxFFFF.

Planes 1-16 are supplementary planes.

— Supports historic scripts and special symbols.
— Encodings are 0x10000-0Ox10FFFF.

Planes are divided into blocks.



Unicode and ASCII

 ASCIl is the bottom block in the BMP, known
as the Basic Latin block.

e So ASCII values are embedded “as is” into
Unicode.

e j.e.'a'is Ox61 in ASCIl and 0x0061 in Unicode.



Special Encodings

The Byte-Order Mark (BOM) is used to signal
endian-ness.

Has no other meaning (i.e. usually ignored).

Encoded as OxFEFF.

OxXFFFE is a noncharacter.
— Cannot appear in any exchange of Unicode.

So file can be started with a BOM; the reader can
then know the endian-ness of the file.

In absence of a BOM, Big Endian is assumed.



Other Noncharacters

* There are a total of 66 noncharacters:
— OxFFFE and OxFFFF of the BMP
— Ox1FFFE and Ox1FFFF of plane 1
— Ox2FFFE and Ox2FFFF of plane 2
— etc., up to
— Ox10FFFE and Ox10FFFF of plane 16
— Also OxFDDO-OxFDEF of the BMP.



UTF: UCS* Transformation Format

* UTF-8

— Encodes Unicode characters in 1-4 bytes.

— ASCII gets encoded as 1 byte.

— Dominant character encoding for the WWW.
* UTF-16

— Encodes BMP characters in 2 bytes

— Encodes non-BMP characters in 4 bytes.

* UTF-32
— Fixed-sized representation of Unicode.

*Universal Character Set.



UTF-8

* Take the Unicode character and throw away the
leading zero bits.*

* Count the remaining number of bits.

* 7 bits: OXXXXXXX

e 11 bits: 110xxxxX 10XXXXXX

* 16 bits: 1110xxxx 10xXXXXX 10XXXXXX

e 21 bits: 11110xxx 10xXXXXX 10XXXXXX 1OXXXXXX

*QOverlong encodings are forbidden. Therefore there is a unique UTF-8 encoding for each
Unicode character.



Errors in UTF-8

Overlong encodings.
An unexpected continuation byte.

A start byte not followed by enough continuation
bytes.

A 4-byte sequence starting with OxF4 that
decodes to a value greater than Ox10FFFF.

A sequence that decodes to a noncharacter.

A sequence that decodes to a value in range
OxD800-0OxDFFF.



UTF-16

1 UTF-16 code unit (2 8-bit bytes) for each
BMP character.

e 2 UTF-16 code units for each non-BMP
character (4 bytes in total).

— 0x10000 is subtracted from the value, leaving a
20-bit number in the range 0x00000-0OxFFFFF.

— The top 10 bits are added to 0xD800 to give the
first code unit, called the lead surrogate.

— The low 10 bits are added to OxDCOO to give the
second code unit, called the trail surrogate.



Self-synchronizing

10 bits express values in the range 0x000-0x3FF.

Lead surrogates will be in range 0xD800+0x000 to
OxD800+0x3FF (0xD800-0OxDBFF).

Trail surrogates will be in range OxDC00+0x000 to
OxDCO00+0x3FF (OxDCOO-OxDFFF).

Remember: values OxD800-OxDFFF are not valid
Unicode characters.

UTF-16 BMP characters can be distinguished from
UTF-16 non-BMP characters.

So you can tell where the Unicode character
boundaries are in a UTF-16 stream.



UTF-32

* Simply take the 21-bit Unicode value and add
leading zero bits to extend it to 32 bits.

* Byte-order is an issue, like with UTF-16.



