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FROM STONE TO CHIP 

Data Preservation has a fascinating history: 

    Text inscribed on Stones, Palm Leaves, Copper-
plates, Clay Tablets gave way to Wooden Block 
printing by the 9th Century and by the 15th 
Century with Gutenberg’s moveable metal type 
printing press created the Gutenberg Galaxy 
which has survived for over 5 centuries and is 
slowly being replaced by the Digital Galaxy. 



Fundamentals: 

    Unlike the earlier means for data preservation, 
storage on chips has an important difference. A 
book can be replicated and shared and will be 
legible all those who share it. Sharing of 
electronic data which can ensure that anybody  
can access the data posed a major issue. 

        

 

 



Fundamentals: Issues with digital data 
     ¤ÌÛÂÚË ³á ´ÛÑÚÉ ÂÛÏ¢µá ³á ¤ÈÌÚÆ ³Ú ÌÚÌÑÚ, ÊÍÚÆ ÄÏèº 
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Fundamentals: Issues with Digital data 

Before Unicode was invented, there were hundreds of different encoding 
systems for assigning these numbers. No single encoding could contain enough 
characters: for example, the European Union alone requires several different 
encodings to cover all its languages. Even for a single language like English no 
single encoding was adequate for all the letters, punctuation, and technical 
symbols in common use. 
These encoding systems also conflict with one another. That is, two encodings 
can use the same number for two different characters, or use different numbers 
for the same character.  
To resolve this confusion - in the late eighties, it was decided to have a single 
unified standard called Unicode. The aim of Unicode is to assign  
a unique number to each and every character of each and every "reasonable" 
writing system used on the earth, “no matter what the platform, no matter 
what the program, not matter what the language”.   
This ensure that data entered with a keyboard using Unicode compliant fonts is 
shared seamlessly with another machine which may or may not necessarily 
have the font. 
 
 



Fundamentals: Issues with Digital data 

This involves standards. Adherence to standards ensures compatibility, 
safeguarded data, avoids vendor locking, proper exchange of data between 
various systems, applications, databases, devices, etc. 
Standards  exist for Input mechanisms: Keyboards, Display and Storage. GIST 
has been at the forefront in development of standards for all three.  
However this presentation will focus only on Unicode and its relevance to 
Internationalised Domain Names. 
 
 



UNICODE 

• Storage standard 

• Unicode is for all languages of the world: the 
world speaks Unicode. 

• Enables seamless exchange of data – desktops, 
printers, databases, browsers, devices. 

 



UNICODE 

• The Unicode consortium defines Unicode as : 

  

• “Unicode is the universal character encoding, maintained 
by the Unicode consortium. This encoding standard 
provides the basis for processing, storage and interchange 
of text data in any language in all modern software and 
information technology protocols.” 

  

• It is the superset of all the languages in the world which 
also includes punctuation, special characters (shapes), 
currency symbols, mathematical symbols etc. Using 
Unicode, more than 65000 different characters can be 
represented. Unicode comprises of many code charts. 

• The Unicode code charts can be referred at: 
http://www.unicode.org/charts  

 



Unicode Features 
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       In what follows using the Devanagari code-block,  basic features of 
Unicode  required for an understanding of IDN will be presented: 
 

1. Unicode’s main source is ISO 10646 which maintains the world’s 
scripts. However Unicode is also Community Based and receives 
proposals from both members as well as individuals. Each proposal 
has to be substantiated with concrete evidence for introducing a 
given character. The  proposals are put up for comments and 
eventually accepted 
 

2. Unicode is script based. Each script  is stored in “Blocks”. Each code-
block bears the name of the Script to which it refers. Unicode has a 
total of 262 code blocks of which 160 are in the active plane termed 
as BMP or Basic Multilingual Plane and the remainder refer to 
obsolete scripts which are no longer in use are stored in the Plane 
1, the Supplementary Multilingual Plane (SMP), which contains 
historic scripts such as  Linear B, Egyptian hieroglyphs, and 
cuneiform scripts. 

 



Unicode Features 
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3. Thus Devanagari script is stored in a code-block (often termed also as code-page or 
code-chart). 

 



Unicode Features 
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4. Each block is made up of code-points. Each code-point refers to a shape i.e. a glyph. The 
number of code points in a Unicode block is a multiple of 16. Unicode blocks range in size from 
the minimum of 16 to a maximum of 65,536 code points.  A block may contain unassigned code 
points, which are reserved. In case a code-block gets full, an extended code-block is created. 
Thus Devanagari also admits  an extended  Devanagari block. 
 
5. The totality of code-points within a code-block is termed as the repertoire of that particular 
script. All the code-points pertaining to the character of Devanagari in the Devanagari code 
block constitute its repertoire. 
  

  
 
 



Unicode Features 
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6. The code-points within a code-block are pertinent to that script and that script 
alone. No mixing of scripts is permitted. If a given code-point i.e. a character glyph is 
shared by many scripts, Unicode provides instructions to that effect. Thus the danda 
and double danda of Devanagari are used by other scripts as in the case of  the 
code-block Bengali and Assamese which covers  0900 -097F 
 
  
 
 



Unicode Features 
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7. The code-points cover not only the characters but all and every element including diacritics 

and even weights and measures as in the case of Tamil. markers, digits and even at times 
weights and measures 



Unicode Features 
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8. Each code-point or glyph  has a name termed as Unicode Name which and also 
a unique number which refers to its position in the code-block.  This is normally 
shown as U+0000 .  
 

9. In addition each code-point has properties which are not defined in the code-
chart/code-block. These properties are crucial  for Internationalised Domain Names 
since they define whether a given character will be accepted or not  in resolving an IDN 
typed in a browser. This means that  not all characters can be used to create an 
address. Properties such as PValid or Protocol valid are assigned to each code point  
[RFC 5982] 
Typing   
will result  in an error since the abbreviation marker   is not permissible and will not be 
resolved. 



Unicode Features: PRINCIPLES 
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Unicode is governed by  3 major principles. These are 
 
1. The Principle of Economy : Only one and one glyph afferent to a particular script will 
be maintained and stored as a code-point. Normally this is the most frequent one. In 
other words allographs are not permitted. Thus the older forms of Devanagari /a/ /jh/ 
are not retained. However a font developer if he so desires can replace the /jh/ by the 
older shape  the older shape in his font and Unicode will render it since both will refer 
to the same code-point. 
 
 
 



Unicode Features: Principles 
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2. The principle of Simplicity: This principle states that only atomic glyphs 
will be retained. These are characters which are not decomposable.  This 
important in the case of complex scripts of the Neo-Brahmi family since 
these use the Halanta or the Vowel killer (with the possible exception of 
Tamil) to  render composite characters known as ligatures. Unicode only 
permits akhanda forms and composing complex conjuncts is rendered 
possible by the adjunction of akhanda code-points 
 
 



Unicode Features 
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3. The principle of Comprehensiveness:  
This principle simply states that a given repertoire  of a script represented in 
Unicode shall be as comprehensive as possible, and this without 
compromising the other two principles. 
Thus, as per the principle of Economy, allographs of a given character  shall 
not be included.  
Thus   the two variants  of  a single shape shall not be admitted. Only one 
form shall be permitted as per the first principle. 
 
 



Unicode Features: Normalization 

23 

An exception to the above principle arises when a given character within a 
language can be rendered in two different ways. Unicode defines this as 
removing alternate representations of equivalent sequences from textual data, 
to convert the data into a unique form In the Unicode Standard, normalization 
refers specifically to processing to ensure that strings have unique 
representations.  
 

This ensures  in the case of IDN’s that phishing and spoofing are reduced as far as 
possible, since the browser itself “normalizes” the two forms. 
 



Unicode Features: Normalization 
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Groundwork for IDN. Points covered: 
1. Unicode 
2. ISO 10646 
3. BMP:  Basic Multilingual Plane/SMP: Supplementary Multilingual Plane 
4. Code Charts/Code Blocks 
5. Code point 
6. Character Set/Character Repertoire/Allographs 
7. Reading a Unicode Code-Block 
8. Character Properties 
9. Unicode Normalization 
10. Governing Principles: Simplicity; Comprehensiveness, Economy 
 
Further reading: 
 Pvalid  code-points: https://tools.ietf.org/html/rfc5892 
•Glossary of Unicode terms: http://www.unicode.org/glossary/ 
•Properties of South Asian Scripts: 
http://www.unicode.org/versions/Unicode7.0.0/ch12.pdf 
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