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bits

ii itit iiBinaryBinary ““SwitchSwitch”” valuevalue ““HumanHuman”” Number (Decimal)Number (Decimal)
0 00 0 (OFF, OFF)(OFF, OFF) 00

0 10 1 (OFF, ON)(OFF, ON) 11

1 01 0 (ON, OFF)(ON, OFF) 22

1 11 1 (ON, ON)(ON, ON) 33
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Human “digits”

BYTES

bit Ybit Y8 bit BYTE8 bit BYTE

0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1

22 2x22x2 2x2x22x2x2 2244 2255 2266 2277 2288

22 44 88 1616 3232 6464 128128 256256
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Early Computing

Early Computing

7 bit BYTE7 bit BYTE7 bit BYTE7 bit BYTE

0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1 0 or 10 or 1

22 2x22x2 2x2x22x2x2 2244 2255 2266 2277 ParityParity22 2x22x2 2x2x22x2x2 22 22 22 22 ParityParity

22 44 88 1616 3232 6464 128128 BitBit
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128 points to fill
• 10 for numbers [0‐9][ ]
• 26 for lowercase letters [a‐z]
• 26 for uppercase letters [A‐Z]
• 32 for punctuation and miscellaneous
• Rest for “non‐printable” 
[TAB], [BKSP], [DEL], [ESC]….etc.

Early Computing

ASCIIASCII
(pronounced “ASS‐key”)

American Standard Code 
for Information 
Interchange 

Ci 1963Circa: 1963 

(graph on right is the final 
1967 version which is still 

used today)
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Early Computing

In the 60’ & 70’s 
everybody’s feelin’ 

about ASCII…

…except those who 
couldn’t write in English!

Early Computing
In the 80’s data transmission became more 
reliable and the parity bit was freed upp y p

USELESS FACTOID: 
IBM released the first commercial 

8‐bit system in 1981

tt 7th bit7th bit 8th bit8th bit1st1st ... ...... ...7t.h bit7t.h bit 8th bit8th bit
ASCIIASCII ASCII ASCII + + 

128 new points128 new points

128 code points 256 code points
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Now what to do?

128 new code points?! 
Yeah! 

Let’s go nuts and add 
our languages!our languages!

Incompatibility becomes the norm
JISCIIJISCII

(Japanese -
7ビット及び8ビットの

EBDICEBDIC
(European – 7ビット及び8ビットの

情報交換用符号化文字集合)

GOSTGOST
(Russian -

государственный 

CP 850 CP 850 
(West European 
- MS-DOS 3.3) 

(European 
IBM Standard) 

стандарт)
)

…just a few of hundreds of national and
proprietary code pages developed during the time
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Good news?
All code pages preserved ASCII in the firstAll code pages preserved ASCII in the first 

128 code points

Bad news?
The new 128 non‐ASCII points varied 

greatly among the “standards”

ISO moves in...

T i t t i t ti llTries to create internationally 
recognized standards
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ISO Standard for W. Europe

ISOISO--88598859--11
(pronounced “EYE‐so‐
eight‐ eight‐five‐nine‐

dash‐one”)

International Organization 
for Standardization –
Standard 8859‐1

Circa: 1987

Standards are for wimps!
More or less base their early y

operating systems on the ISO drafts

Completely ignores ISO. 
Goes their own way. 

Ends up near bankruptcy by the 90’s
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» ISO‐8859‐1 Latin1 (West European) ( p )
» ISO‐8859‐2 Latin2 (East European) 
» ISO‐8859‐3 Latin3 (South European) 
» ISO‐8859‐4 Latin4 (North European) 
» ISO‐8859‐5 Cyrillic 
» ISO‐8859‐6 Arabic 
» ISO 8859 7 Greek» ISO‐8859‐7 Greek 
» ISO‐8859‐8 Hebrew 
» ISO‐8859‐9 Latin5 (Turkish) 
» ISO‐8859‐10 Latin6 (Nordic) 

» CP 1250 East European Latin 
» CP 1251 Cyrillic
» CP 1252 West European Latin 
» CP 1253 Greek 
» CP 1254 Turkish 
» CP 1255 Hebrew» CP 1255 Hebrew 
» CP 1256 Arabic 
» CP 1257 Baltic 
» CP 1258 Vietnamese
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Is there anyone Is there anyone 
missing?
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How do you turn 
d i t256 code points 

into more than 
50,000?

Double byte

8 bit byte8 bit byte
ASCII ASCII + + 

128 points128 points

256 code points

8 bit byte8 bit byte
256 points256 points

256 code points

= 65,536 points
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» China (Simplified Chinese) GB‐2312 | CP 936
» Taiwan (Traditional Chinese) Big5 | CP 950
» Japan Shift‐JIS | CP 932
» Korea KSC‐5601 | CP 949

World Wide Wackiness
By the late 90’s when the WWW
is spreading rapidly we have:

ISOISO > 10 separate code pages
WindowsWindows > 18 separate code pages
MacMac > 14 separate code pagesMacMac  14 separate code pages

…and then dozens of national and 
government “standards”!
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The 90’s: 
A i htA nightmare 

age for 
computingcomputing

The idea of a single, unified 
code page holding the code page holding the 

scripts of all the world’s 
languages was born in 1991languages was born in 1991
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UnicodeUnicode

Universal Code Page

(pronounced 
“YOU‐nee‐kohd”)

Circa: 1996

UTFUTF--1616
(for software)

UTFUTF--88
(for the web)

Unicode
UTFUTF--1616
(for software)

Byte #1Byte #1 Byte #2Byte #2
ASCII + all main living ASCII + all main living 
world language scriptsworld language scripts

65,536

Byte #3Byte #3 Byte #4Byte #4
less common language less common language 

= 1,112,064 points

less common language less common language 
scripts (living & dead)scripts (living & dead)

1,048,576
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UnicodeUTFUTF--88
(for the web)

less common less common 
language language 
scripts scripts 

(living and (living and 
dead)dead)

ChineseChinese
JapaneseJapanese
KoreanKorean
ThaiThai
HindiHindi
...etc....etc.

all all 
DiacriticsDiacritics

++
GreekGreek

CyrillicCyrillic
ArmenianArmenian
HebrewHebrew
ArabicArabic

ASCIIASCII

= same coverage as UTF‐16

ArabicArabic

1 byte1 byte 2 bytes2 bytes 3 bytes3 bytes 4 bytes4 bytes

By mid 2000, Unicode is at 
the core of most 

mainstream software... this 
trend continues today
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The 00’s: 
The age The age 
of true 

multilingual multilingual 
computing

But, the web has been 
slower to catch on:slower to catch on:

In 2011, ~46% of websites 
are in Unicode (UTF8)are in Unicode (UTF8)
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Have you encountered 
this?this?
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Identifying encoding in webpages
For most web pages, 

a META tag declares the encoding

<head>
…

h i " "<meta http‐equiv="content‐type" 
content="text/html; charset=utf‐8">
…

</head>

The Internet browser reads the 
tag and “knows” what encoding 

to load the page into load the page in

Unicode (UTFUnicode (UTF--8)8)Unicode (UTFUnicode (UTF--8)8)Unicode (UTFUnicode (UTF 8)8)Unicode (UTFUnicode (UTF 8)8)
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Questions?Questions?


