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W h a t  i s  E n c o d i n g ?

To change information

into a form that can be 

processed by a computer.

OALD



R e p r e s e n t i n g  d a t a  w i t h  b 0 0 l s  

● ON-OFF states represent boolean values

– OFF represents 0 or FALSE 

– ON  represents 1 or TRUE

● Each 0 or 1 is a “binary digit” or “bit” of information

● A BYTE (BinarY TablE) is a contiguous sequence of a fixed number of bits 
which  has come to mean 8 bits “octet” capable of holding 256 values from 
00000000 to 11111111

● ASCII – American Standard Code for Information Interchange character 
encoding based on the English Alphabet is the widely used standard

● The 95 printable ASCII characters are: 
!"#$%&'()*+,-./0123456789:;<=>? @ABCDEFGHIJKLMNOPQRSTUVWXYZ
[\]^_`abcdefghijklmnopqrstuvwxyz{|}~

● Source code by programmers is converted to machine code which 
computers understand natively



A S C I I  C h a r t

ASCII Code  Most Significant Bits [MSB]
LSB   000     001    010   011 100 101 110 111
0000  NUL,^@  DLE,^P spc   0   @   P       p
0001  SOH,^A  DC1,^Q  !    1   A   Q   a   q
0010  STX,^B  DC2,^R  “    2   B   R   b   r
0011  ETX,^C  DC3,^S  #    3   C   S   c   s
0100  EOT,^D  DC4,^T  $    4   D   T   d   t
0101  ENQ,^E  NAK,^U  %    5   E   U   e   u
0110  ACK,^F  SYN,^V  &    6   F   V   f   v
0111  BEL,^G  ETB,^W       7   G   W   g   w
1000  BS,^H   CAN,^X  (    8   H   X   h   x
1001  HT,^I   EM,^Y   )    9   I   Y   i   y
1010  LF,^J   SUB,^Z  *    :   J   Z   j   z
1011  VT,^K   ESC,^[  +    ;   K   [   k   {
1100  FF,^L   FS,^\   ,    <   L   \   l   |
1101  CR,^M   GS,^[       =   M   ]   m   }
1110  SO,^N   RS,^^   .    >   N   ^   n   ~
1111  SI,^O   US,^_   /    ?   O      o   DEL



U n i c o d e  –  t h e  e m e r g i n g  e n c o d i n g  s t a n d a r d

Unicode is an industry standard designed to allow text and symbols 
from all of the writing systems of the world to be consistently 
represented and manipulated by computers.   [Wikipedia]

● Unicode consists of:
– Character repertoire

– Encoding methodology

– Set of standard character 
encodings

– Sets of code charts for visual 
reference,

– Enumeration of character 
properties

– Rules for normalization, 
decomposition, collation and 
rendering.

● Unicode features:
– Range 0000 to 10FFFF 

– 65535 chars in the Basic 
Multilingual Plane 0 range from 
U+0000 to U+FFFF

– Supplementary Planes 1 to 16 
for code points U+10000 to 
U+10FFFF

– Script based encoding

– Each character is assigned a 
unique code point that is an 
integer value between 0 and 
1114112



U n i c o d e :  S u p p o r t e d  I n d i c  S c r i p t s

● # Property:      Block
– 0000..007F; Basic Latin
– 0900..097F; Devanagari
– 0980..09FF; Bengali
– 0A00..0A7F; Gurmukhi
– 0A80..0AFF; Gujarati
– 0B00..0B7F; Oriya
– 0B80..0BFF; Tamil
– 0C00..0C7F; Telugu
– 0C80..0CFF; Kannada
– 0D00..0D7F; Malayalam

All languages in the VIII 
Schedule of the 

Constitution of India are 
supported, 

except Manipuri (item 9)



த ம ழ   ய ன க ோோோ ட

● B80-BFF Range

– (128 :: 2944-3071)
● Utilisation:

– ொொோததம 71

● உயர 12
● ொொய 18
● ஆயதம 1
● இதர கறோள 40

– ோோல இடம 57



U n i c o d e  C o l l a t i o n  A l g o r i t h m  : :  D U C E T

source:

●  http://developer.mimer.com/charts/UCA_tamil.htm

● http://www.unicode.org/Public/UCA/4.1.0/allkeys.txt

http://developer.mimer.com/charts/UCA_tamil.htm


I s s u e s  w i t h  U n i c o d e  T a m i l  R a n g e  B 8 0 - B F F

● Sort order not given correctly in DUCET
● Expensive encoding for Tamil chars

– Three to twelve bytes to store chars
– Databases could take three times more space
– Heavy burden on a light language

● Missing chars
– No code points for உயர ொொய

– Fraction and measurement symbols missing
● Rigid Scheme 

– Brahmi -> Vatteluthu -> ??? Evolution ???



த ம ழ   எ ழ த த க ோ ள - TUNE



T U N E

● The GOOD
– Code points for almost all characters
– Symbols for Fractions included
– Table in natural sort order (almost)

● The BAD
– Encoding in Unicode Private Use Area                

Range E000–F8FF
● Reason enough to reject TUNE

– DUCET Sort order ???
– Archaic orthographical Tamil chars missing
– Measurement symbols missing



U n i c o d e  P r i v a t e  U s e  A r e a  
R a n g e :  E 0 0 0 – F 8 F F

● The Private Use Area does not contain any character 
assignments, consequently no character code charts or 
namelists are provided for this area.

● Q. What about using private-use characters for encoding Tamil clusters?

– A: This is a fine solution for internal processing, if an alternate 
representation is useful for the particular process. For example, a 
text-to-speech program might use a private-use encoding for English, 
whereby letters were separated according to pronunciations -- the 'o' 
in 'love', 'rove', and 'move' all getting different private-use 
characters.

– However, such implementations have limited usage. Private-use 
characters may overlap between different implementations, so 
general purpose programs cannot assume any particular 
interpretation of such characters. In general interchange, such as in 
search engines, private-use characters are typically treated as 
unknown characters or ignored. As a result private-use characters 
are inappropriate for open interchange. 

● Source: http://www.unicode.org Tamil FAQ and PUA pages

http://www.unicode.org/


F i x i n g  i s s u e s  w i t h  U N I C O D E
T a m i l  R a n g e  0 B 8 0  -  0 B F F

● Give correct collation order of Tamil Chars
– http://www.unicode.org/Public/UCA/4.1.0/allkeys.txt

– patch at http://freeshell.in/~ramanraj/allkeys_patch.txt

● Include ALL missing characters 
– Tamil is the oldest language in active use

– Send chars after exhaustive orthographical research

– Seek a suitable range for Tamil in the Unicode standard

● Reject TUNE 
– Refer to Unicode Tamil FAQ

– Send representations to Gov, ELCOT & TVU

http://freeshell.in/~ramanraj/allkeys_patch.txt


U n i c o d e  P l a n e s

   * Plane 0 (0000–FFFF): Basic Multilingual Plane (BMP)

    * Plane 1 (10000–1FFFF): Supplementary Multilingual Plane (SMP)

    * Plane 2 (20000–2FFFF): Supplementary Ideographic Plane (SIP)

    * Planes 3 to 13 (30000–DFFFF) are unassigned

    * Plane 14 (E0000–EFFFF): Supplementary Special-purpose Plane (SSP)

    * Plane 15 (F0000–FFFFF) reserved for the Private Use Area (PUA)

    * Plane 16 (100000–10FFFF), reserved for the Private Use Area (PUA)

Notes:
● 40k Chinese ideographs in SIP (Plane 2)

● Chinese language uses a logographic script — that is, a script where one or two 
"characters" corresponds roughly to one "word" or meaning

● GB18030 is the Chinese National Standard for information interchange, the 
Chinese equivalent of UTF-8  and as of August 1, 2006, support for this 
character set is officially mandatory for all software products sold in the PRC.

● Indic scripts and root words may seek  Plane 3 and enforce it.



T h e  E n c o d i n g  C h a l l e n g e

● ¼ = ோோல    ◲
● ½ = அைர   ◫
● 1/8 = அைரகோோல

● ¾ = மகோோல  ◳

● 1/20 = ொோ

● 1/5 = ?
– நோலொோ

● 3/20 = ?
– மமொோ

● 1/10 = ?
– இரொோ

● 1/40 = ?
– அைரொோ

● 1/16 = வசம

● 1/80 = ோோண

● 1/320 = மநதர

How to encode all this information ?

● 1/640 = கழழைர

● 1/5120 = கழவசம

● 1/2560 = கழழைரகோோல

● 1/102400 = கழமநதர

● 1/1075200 = இமம

● 8 = எடட = byte = ?
● 16 = ?
● 256, 512, 1024 .... ??



ய ன க ோோோ ட  எ ண வ ைோ

நனனல நறபோ 193 : எடட எனபதறக சறபப வத

 "எடடன உடமபணவ வோகம எனப"
வளகோம:  இறத உயரொொய ொோடட நனற எடட எனனம எணணனத 

டோர ொொய நோறோணமம வரன ணோர ொொயயோோத் தரயம

எடட + ஆயரம = எணணோயரம

எடட + வைோ = எணவைோ

எடட + நோள = எணணோள

எடட + ோலம = எணோலம

UTF-8 = யனகோோோட எணவைோ ொோறற 

UTF-16 = யனகோோோட ஈொரணவைோ ொோறற

UTF-32 = யனகோோோட நோொலணவைோ ொோறற 



U T F - 8  ய ன க ோோோ ட  எ ண வ ைோ  ொ ோ ற ற  

Unicode Transformation Format :: UTF-8 :: Code range

hexadecimal                    UTF-8

000000 – 00007F 128 codes      0zzzzzzz 

000080 – 0007FF 1920 codes     110yyyyy 10zzzzzz

000800 – 00FFFF 63488 codes    1110xxxx 10yyyyyy 10zzzzzz

010000 – 10FFFF 1048576 codes  11110www 10xxxxxx 10yyyyyy 10zzzzzz 

● Notes:

– The first 128 characters (Basic Latin) need only one byte for 
encoding.

– The next 1920 characters need two bytes to encode. 

– This includes Latin alphabet characters with diacritics, Greek, 
Cyrillic, Coptic, Armenian, Hebrew, and Arabic characters. 

– The rest of the BMP characters use three bytes, and additional 
characters are encoded in four bytes. [Wikipedia on UTF-8]



E n c o d i n g  C h a l l e n g e  ? F U C C T ?

● Free Universal Character and Content Table
● FUCCT {Natural Encoding :-} object includes

– Letters
– Root words
– Content
– Pronunciation
– Musical scale
– Mathematics
– Geometry
– Relationship with others
– Scheme with unlimited space and scope

● The Challenge is Open



R e f e r e n c e s

● http://www.unicode.org/reports/tr10/
● http://unicode.org/Public/cldr/1.4.0/
● http://unicode.org/faq/tamil.html
● http://www.unicode.org/reports/tr6/
● http://people.w3.org/rishida/scripts/pickers/tamil/
● http://unifont.org/fontguide/
● http://www.tunerfc.tn.nic.in/
● http://developer.mimer.com/charts/tamil.htm
● நனனல எழதததோோரம, நனனல ொசோலலதோோரம

● ொதோலோோபபயம

● ொோோடநதமழ - Joseph Beschi

http://www.tunerfc.tn.nic.in/
http://developer.mimer.com/charts/tamil.htm

