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Issues Related to the Use of Digits in IDN 
(Arabic Language/Script) 
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Raed Al-Fayez   &  Abdulaziz Al-Zoman 
rfayez at citc.gov.sa   azoman at citc.gov.sa 

 

BACKGROUND: 
¶ SaudiNIC shares this report with IETF IDN group after testing the latest version of IDNA200X/IDNA2008 

demo implementation that are available on the following link (http://unicode.org/cldr/utility/idna.jsp).  

¶ The test has been conducted in July 2009 by SaudiNIC staff.  

¶ SaudiNIC is will to cooperate with the developing team, if they wish, to do more tests and discussions. 

¶ All discussion here are with respect to Arabic language and script. 

¶ Some of the issues presented here are will know to the IDNAΩǎ ŘŜǾŜƭƻǇŜǊ ǘŜŀƳ ŀƴŘ they are, intentionally by 
design, the output of the protocol. However, their acceptance by the user community is not easy. Also, the 
άǎǘǊŀƴƎŜέ ōŜƘŀǾƛƻǊ or denial of normal input string will not be easy to understand and communicate 
particularly if they are part of their day-to-day language and writing. 

DIGITS IN DOMAIN NAMES: 
¶ Users who use an Arabic script to write Arabic-ōŀǎŜŘ ƭŀƴƎǳŀƎŜǎ όŜΦƎΦΣ !ǊŀōƛŎΣ ¦ǊŘǳΣ tŜǊǎƛŀƴ Χύ ŀǊŜ ǳǎƛƴƎ ƻƴŜ 

or more set of digits in their normal writing without mixing them together in writing numbers. These set are 
(according to Unicode terminologies): 
1. European digits                             U+0030 .. U+0039             (0123456789) 
2. Arabic-Indic digits                         U+0660 .. U0669               (̷̸̹̺̻̼̽̾̿̀) 
3. Eastern Arabic-Indic digits          U+06F0 .. U+06F9              (̷̸̹̺͈͉͊̾̿̀) 

¶ Even in one language community such as the Arabic speaking community, users are using different digits. 
For example, eastern Arab region (e.g.,  Egypt, Syria, Sudan, Iraq, all GCC countries, Lebanon, Palestine, 
WƻǊŘŀƴΣ Χ ύ ŀǊŜ Ƴŀƛƴƭȅ ǳǎƛƴƎ !ǊŀōƛŎ-Indic digits while the western Arab region (e.g., Libya, Tunis, Algeria, 
aƻǊƻŎŎƻΣ aŀǳǊƛǘŀƴƛŀΣ Χύ Ƴŀƛƴƭȅ ǳǎƛƴƎ 9ǳǊƻǇŜŀƴ ŘƛƎƛǘǎ.  

¶ The three sets  of digits mean the same (zero to nine) despite their differences in shape. 

¶ There is no language community we know of, where numbers MUST be typed by mixing digits of the 3 sets 
or even 2 of them. Hence, with respect to domain names, mixing digit sets (i.e. European and Arabic-Indic) 
IS NOT applicable and not needed, and hence should be disallowed. 

¶ Users type digits without knowing the internal coding used. 
 

ISSUES: 
 

Issue 1: Mixing D igits  
Description Users who use an Arabic script to write Arabic-based languages (e.g., Arabic, Urdu, 

tŜǊǎƛŀƴ Χύ ŀǊŜ ǳǎƛƴƎ ƻƴŜ ƻǊ more set of digits in their normal writing without mixing 
them together in writing numbers. Even in one language community such as the Arabic 
speaking community, users are using different digits. For example, eastern Arab region 
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(e.g.,  9ƎȅǇǘΣ {ȅǊƛŀΣ {ǳŘŀƴΣ LǊŀǉΣ ŀƭƭ D// ŎƻǳƴǘǊƛŜǎΣ [ŜōŀƴƻƴΣ tŀƭŜǎǘƛƴŜΣ WƻǊŘŀƴΣ Χ ύ ŀǊŜ 
mainly using Arabic-Indic digits while the western Arab region (e.g., Libya, Tunis, 
!ƭƎŜǊƛŀΣ aƻǊƻŎŎƻΣ aŀǳǊƛǘŀƴƛŀΣ Χύ Ƴŀƛƴƭȅ ǳǎƛƴƎ 9ǳǊƻǇŜŀƴ ŘƛƎƛǘǎΦ .ǳǘ ƴŜǾŜǊ ƳƛȄƛƴƎ ǘhem 
together while writing numbers. 
 

Examples # Input string Display 

1 2009ϽгϦϕв 
 
conference2009 

Memory Position 0 1 2 3 4 5 6 7 8 

Character а  ϔ Ϥ а ϼ 2 0 0 9 

Acceptable: Pure European digits 

 

2 ϽгϦϕв̷̷̹̀  
 
conferencè̷̷̹ 

Memory Position 0 1 2 3 4 5 6 7 8 

Character а  ϔ Ϥ а ϼ  ̹  ̷  ̷  ̀

Acceptable: Pure Arabic-Indic digits 

 

3 ϽгϦϕв̷̷̹̀  
 
conferencè̷̷̹ 

Memory Position 0 1 2 3 4 5 6 7 8 

Character а  ϔ Ϥ а ϼ  ̹  ̷  ̷  ̀

Acceptable: Pure Eastern Arabic-Indic digits 
 

4 ϽгϦϕв200 9 

 
conference̷̹9̷ 

Memory Position 0 1 2 3 4 5 6 7 8 

Character а  ϔ Ϥ а ϼ  ̹  ̷  ̷ 9 

Not-Acceptable: Mix between European digits & 
Arabic-Indic digits 

5 ϽгϦϕв2̷̷̀ 
 
conference2̷̷̀ 

Memory Position 0 1 2 3 4 5 6 7 8 

Character а  ϔ Ϥ а ϼ 2  ̷  ̷  ̀

Not-Acceptable: Mix between European digits & 
Arabic-Indic digits 

6 ϽгϦϕв̷̷̹̀  
 
conferencè̷̷̹ 

Memory Position 0 1 2 3 4 5 6 7 8 

Character а  ϔ Ϥ а ϼ  ̹  ̷  ̷  ̀

Not-Acceptable: Mix between Arabic-Indic digits & 
Eastern Arabic-Indic digits 

7 ϽгϦϕв2̷̷̀ 
 
conference2̷̷̀ 

Memory Position 0 1 2 3 4 5 6 7 8 

Character а  ϔ Ϥ а ϼ 2  ̷  ̷  ̀

Not-Acceptable: Mix between European digits & 
Eastern Arabic-Indic digits 

 
 

Comments It seems that this issue has been resolved in the current IDNA2008 implementation and 
it is a good practice since: 

¶ It ensures that non-mixing of digits is obligatory and not left to individual 
registry decisions.   

¶ Numbers are different from letters in this specific case.  The 3 number sets are 
distinct and separation could be easily addressed on the protocol level, 
ǿƘŜǊŜŀǎ ƛƴ Ǿƛǎǳŀƭ ŎƻƴŦǳǎƛƻƴ ƻŦ ƭŜǘǘŜǊǎΣ ǘƘŜǊŜΩǎ ƴƻ ŎƭŜŀǊ ƎǊƻǳǇƛƴƎ ŦƻǊ ŎƻƴŦǳǎƛƴƎƭy 
similar characters, the existing overlap between language tables makes it hard 
to separate, in addition, communities using the Arabic script have different 
needs and different user experiences.    

¶ Protocol-level solution would limit the maximum number of labels to be 
registered to 3, independent of the number of digits contained in a given label.   

See this link to test the above examples 

Recommendations Continue disallowing digit mixing at the protocol level is strongly recommended. 

 

http://unicode.org/cldr/utility/idna.jsp?a=%D9%85%D8%A4%D8%AA%D9%85%D8%B12009%0D%0A%D9%85%D8%A4%D8%AA%D9%85%D8%B1%D9%A2%D9%A0%D9%A0%D9%A9%0D%0A%D9%85%D8%A4%D8%AA%D9%85%D8%B1%DB%B2%DB%B0%DB%B0%DB%B9%0D%0A%D9%85%D8%A4%D8%AA%D9%85%D8%B1%D9%A2%D9%A0%D9%A09%0D%0A%D9%85%D8%A4%D8%AA%D9%85%D8%B12%D9%A0%D9%A0%D9%A9%0D%0A%D9%85%D8%A4%D8%AA%D9%85%D8%B1%D9%A2%D9%A0%D9%A0%DB%B9%0D%0A%D9%85%D8%A4%D8%AA%D9%85%D8%B12%DB%B0%DB%B0%DB%B9&f=%5B%C3%9F+%CF%82+%5B%3AJoin_C%3A
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Issue 2: Internal Representation of Digits  
Description Some systems (notably Windows in at least some configurations) maps both types of 

Arabic digits (and other digits) onto European ones for internal storage and then 
renders them according to localization rules while other systems (notably MacOS, Linux 
and several Unix flavors, at least in their default configurations) store the digits with 
Unicode code points that match what the user types.  That means that a user of one 
system keys in a label containing digits and gets a label coded with European digits 
while another types the same sequence of keys and gets a label coded with Arabic 
digits.  Unless some variant or similar technique is used, neither can access a label 
created by the other, nor can an IRI typed by one access the same resource as an IRI 
typed by the other.   This is a very serious issue since it does not require any ill-intent to 
be important and since it affects the basic usability of the names involved. 
 
!ŎŎƻǊŘƛƴƎ ǘƻ aƛŎǊƻǎƻŦǘ ǊŜƎŀǊŘƛƴƎ άbǳƳōŜǊ {ǳōǎǘƛǘǳǘƛƻƴǎ ƛƴ a{ hǇŜǊŀǘƛƴƎ {ȅǎǘŜƳǎέ: 

άIƛǎǘƻǊƛŎally, Windows has supported number substitution by allowing the 
representation of different cultural shapes for the same digits while keeping the 
internal storage of these digits unified among different locales, for example 
numbers are stored in their well known hexadecimal values, 0x40, 0x41 
[European digits], but displayed according to the selected language. 
This has allowed applications to process numerical values without the need to 
convert them from one language to another, for example a user can open an 
Microsoft Excel spreadsheet in a localized Arabic Windows and see the numbers 
shaped in Arabic, but open it in a European version of Windows and see 
European representation of the same numbers. This is also necessary for other 
symbols such as comma separators and percentage symbol because they 
ǳǎǳŀƭƭȅ ŀŎŎƻƳǇŀƴȅ ƴǳƳōŜǊǎ ƛƴ ǘƘŜ ǎŀƳŜ ŘƻŎǳƳŜƴǘΦέ  

Source: http://msdn.microsoft.c om/en -
us/library/aa350685(VS.85).aspx?PHPSESSID=o1fb21liejulfgrptbmi9dec92#NumberSu
bstitution  

Examples 1- SŜŀǊŎƘƛƴƎ ŦƻǊ ά ϽгϦϕв2009 έ ό¦ǎƛƴƎ  tǳǊŜ 9ǳǊƻǇŜŀƴ ŘƛƎƛǘǎ ōǳǘ ŘƛǎǇƭŀȅŜŘ ŀǎ !ǊŀōƛŎ-Indic 
digits) found 992,000 results 

  
 
2- SŜŀǊŎƘƛƴƎ ŦƻǊ ά ϽгϦϕв̷̷̹̀ έ ό¦ǎƛƴƎ  tǳǊŜ  !ǊŀōƛŎ-Indic digits) found only 5,860 
results!!! 

  
 
It give different A-Label  

http://msdn.microsoft.com/en-us/library/aa350685(VS.85).aspx?PHPSESSID=o1fb21liejulfgrptbmi9dec92#NumberSubstitution
http://msdn.microsoft.com/en-us/library/aa350685(VS.85).aspx?PHPSESSID=o1fb21liejulfgrptbmi9dec92#NumberSubstitution
http://msdn.microsoft.com/en-us/library/aa350685(VS.85).aspx?PHPSESSID=o1fb21liejulfgrptbmi9dec92#NumberSubstitution
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See this link to test the above examples 

Comments The above examples try to illustrate the case when a user wants to register a U-label 
contains some Arabic-Indic digits, but instead he always  gets the A-label of the 
corresponding U-label using the European digit, i.e., users in the Arab region who are 
using MS windows OSs will not be able to get A-Labels of any U-label that contains 
Arabic-Indic digits using their normal keyboard.  
 
Please note that, users in the Arab region type digits without knowing the actual 
internal coding, and hence they will get unexpected results.  

Recommendations IDNA2008 should take care of this issue by mapping(folding) the sets to one set, say the 
European for example. 

 
 
 

Issue 3: Labels starting with Digits  
Description We have noticed that some of the domain names that start with a Number (which of 

course always needed in domain labels) may be blocked from protocol level because 
of IDNA and/or IDNA-Bidi rules and the ǊŜŀǎƻƴ ƎƛǾŜƴ ǿŀǎ άThe first character 
may not be an EN (European Number) or an AN (Arabic Number)έΗ 

Examples  
Input string Display English  

translation 

2009ϽгϦϕв Memory Position 0 1 2 3 4 5 6 7 8 

Character 2  0  0  9   а    ϔ    Ϥ    а    ϼ   

 

2009Confrances 
 

http://unicode.org/cldr/utility/idna.jsp?a=%D9%85%D8%A4%D8%AA%D9%85%D8%B12009%0D%0A%D9%85%D8%A4%D8%AA%D9%85%D8%B1%D9%A2%D9%A0%D9%A0%D9%A9&f=%5b%C3%9F+%CF%82+%5b%3AJoin_C%3A
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3анЪ Memory Position 0 1 2 3 

Character 3   Ш    м    а   

 

 

 

3Com 
 

 

Comments ¢ƘŜ ƴŜȄǘ ŦƛƎǳǊŜ ǎƘƻǿǎ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǘŜǎǘ ŦƻǊ ǘƘŜ ŀōƻǾŜ άƛƴǇǳǘ ǎǘǊƛƴƎǎέΦ !ǎ ƛǘ Ŏŀƴ ōŜ 
seen, the last two input strings (#2 and #3) are denied by the protocol. 

 
 

See this link to test the above examples 

Recommendations The new IDNA2008 should be revised to allow the use of digits at the beginning of a label 
considering issue # 5. 

 
 

http://unicode.org/cldr/utility/idna.jsp?a=%D9%85%D8%A4%D8%AA%D9%85%D8%B12009%0D%0A2009%D9%85%D8%A4%D8%AA%D9%85%D8%B1%0D%0A3%D9%83%D9%88%D9%85&f=%5b%C3%9F+%CF%82+%5b%3AJoin_C%3A
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Issue 4: Labels Arabic digit Zero  vs. Dot 
Description The Arabic-Indic or the Eastern Arabic-Indic ZERO (0) is sometimes confused with the 

dot (.) particularly if they are separated by text. 

Examples Input string Display 
ЙЦнв.ЩзϠ.ϼϝϡϧ϶Ϝ 

 (using Dot) 
 
 

Site.Bank.Test 

Memory Position 0 1 2 3 4 5 6 7 8 9 10 

Character  а   м Ф И  .   Ϟ д Ш . Ϝ ϴ 

Memory Position 11 12 13 14        

Character  Ϥ   Ϟ Ϝ ϼ        

 

 

 
ЙЦнв̷ЩзϠ.ϼϝϡϧ϶Ϝ 

 (mix Dot and AN Zero) 
 
 

Site B̷ank.Test 

Memory Position 0 1 2 3 4 5 6 7 8 9 10 

Character  а   м Ф И  ̷  Ϟ д Ш . Ϝ ϴ 

Memory Position 11 12 13 14        

Character  Ϥ   Ϟ Ϝ ϼ        

 

 

 

 
Please note the above URL pictures have been enlarged for reading proposes. 

Comments It is hard to differentiate between the DOT and the Arabic digit (Zero) in domain names 
especially when they are displayed in  a URL in ŀ ōǊƻǿǎŜǊΩǎ  address bar as well as if 
they are separated by text 

Recommendations Disallow a single Arabic-Digit Zero to occur between two letters in a label 

  

Issue 5: Decimal Points in Arabic IDN   
Description When a label ends with a digit and the following label starts also with a digit then the 

ƭŀōŜƭ ǎŜǇŀǊŀǘƻǊ όǘƘŜ 5ƻǘ άΦέύ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ŘŜŎƛƳŀƭ Ǉƻƛƴǘ ŀƴŘ ǘƘŜ ŘƛǎǇƭŀȅ ƻǊŘŜǊ 
of the digits will be reversed. 

Examples Input string Display 
ЭϡуЪ5 .3анЪ  

(using EN digits) 
 
 
Cable5.3com 

Memory Position 0 1 2 3 4 5 6 7 8 9 

Character  Ш    р    Ϟ   Ь  5   . 3 Ш  м а 
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ЭϡуЪ ̼.̺анЪ  
(using AR digits) 
 
 
Cable5.3com 

Memory Position 0 1 2 3 4 5 6 7 8 9 

Character  Ш    р    Ϟ   Ь  ̼ .  ̺ Ш  м а 

 

 

 
 

 

Comments ¶ In the context of Arabic IDN, the label separator (the Dot) will be considered as a 
decimal point when it is proceeded and followed by digits. 

¶ In this case, the display sequence of the digits get mixed up. 

¶ Also, some browserǎ όŜΦƎΦΣ a{ L9ύ ǊŜǇƭŀŎŜ ǘƘŜ ŘŜŎƛƳŀƭ Ǉƻƛƴǘ όάΦέύ with the decimal 
ŎƻƳŀ όάΣέύ ƛƴ ǘƘŜ ¦w[Φ 

Recommendations OS + Browsers: Fix the display problem 
IDNA2008/Registry?: Enable labels starts with digits provided that any sub-labels must 
not end with a digit. 

 

Issue 6: Swapping position for labels   
Description When a label consists of only digits, the whole display sequence of the other labels get 

mixed up.  

Examples 33.ФϝГж.Ьϝϫв  

(using EN digits) 
 

Memory Position 0 1 2 3 4 5 6 7 8 9 10 11 

Character  3    3    .   д А Ϝ Ф .  а Ϩ Ϝ Ь 

 

 

 
 

̺̺.ФϝГж.Ьϝϫв  

(using AR digits) 
 

Memory Position 0 1 2 3 4 5 6 7 8 9 10 11 

Character  ̺  ̺  .   д А Ϝ Ф .  а Ϩ Ϝ Ь 

 

 
 

 

Comments In the examples above we have noticed different behavior in the browsers when using 
Arabic digits in the domain names! 

Recommendations Labels that consists of numbers is important and a valid option for Arabic users when 
comes to domain names (e.g: 911.IDNtld) So we believe further work is needed in the 
area of bi-directional. 

 


