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A pure Erlang IDNA implementation following RFC 5891.
Current Unicode version: 17.0.0
Features
	IDNA 2008 compliance with RFC 5891
	IDNA 2003 backward compatibility
	UTS #46 compatibility processing (Unicode Technical Standard #46)
	Full label validation:	NFC normalization check
	Hyphen placement rules
	Leading combining marks check
	Contextual rules (CONTEXTJ/CONTEXTO)
	Bidirectional text rules (RFC 5893)



Installation
Rebar3
Add to your rebar.config:
{deps, [
    {idna, "7.1.0"}
]}.
Mix (Elixir)
Add to your mix.exs:
defp deps do
  [
    {:idna, "~> 7.1"}
  ]
end
Quick Start
Encoding (Unicode → ASCII/Punycode)
%% Basic encoding
1> idna:encode("münchen.de").
"xn--mnchen-3ya.de"

2> idna:encode("βόλος.com").
"xn--nxasmq5b.com"

%% Japanese domain with UTS #46 processing
3> idna:encode("日本語.JP", [uts46]).
"xn--wgv71a119e.jp"
Decoding (ASCII/Punycode → Unicode)
1> idna:decode("xn--mnchen-3ya.de").
"münchen.de"

2> idna:decode("xn--nxasmq5b.com").
"βόλος.com"
Options
The encode/2 and decode/2 functions accept an options list:
	Option	Default	Description
	uts46	false	Enable UTS #46 compatibility processing
	std3_rules	false	Enforce STD3 ASCII rules
	transitional	false	Use transitional processing (IDNA 2003 compatibility)
	strict	false	Only use ASCII period (.) as label separator

Examples with Options
%% UTS #46 processing normalizes and maps characters
1> idna:encode("Ⅷ.com", [uts46]).
"viii.com"

%% Transitional processing (ß → ss)
2> idna:encode("faß.de", [uts46, transitional]).
"fass.de"

%% Non-transitional (default) preserves ß
3> idna:encode("faß.de", [uts46]).
"xn--fa-hia.de"

%% STD3 rules reject certain characters
4> idna:encode("_example.com", [uts46, std3_rules]).
** exception exit: {invalid_codepoint,95}
API Reference
Main Functions
	Function	Description
	encode/1,2	Encode a Unicode domain name to ASCII (Punycode)
	decode/1,2	Decode an ASCII domain name to Unicode
	alabel/1	Convert a single label to ASCII form (A-label)
	ulabel/1	Convert a single label to Unicode form (U-label)

Validation Functions
	Function	Description
	check_label/1,4	Validate a domain label
	check_nfc/1	Check NFC normalization
	check_hyphen/1	Check hyphen placement rules
	check_context/1	Check contextual rules
	check_initial_combiner/1	Check for leading combining marks
	check_label_length/1	Check label length (max 63 octets)

Compatibility Functions (Deprecated)
	Function	Replacement
	to_ascii/1	Use encode/1
	to_unicode/1	Use decode/1
	from_ascii/1	Use decode/1
	utf8_to_ascii/1	Use encode/1

Documentation
Full API documentation is available on HexDocs.
Generate documentation locally:
rebar3 ex_doc

Updating Unicode Data
This library currently supports Unicode 17.0.0. To update to a new Unicode version:
1. Download Unicode Data Files
Replace VERSION with the target version (e.g., 17.0.0):
# Core Unicode data files
wget -O uc_spec/UnicodeData.txt https://www.unicode.org/Public/VERSION/ucd/UnicodeData.txt
wget -O uc_spec/ArabicShaping.txt https://www.unicode.org/Public/VERSION/ucd/ArabicShaping.txt
wget -O uc_spec/Scripts.txt https://www.unicode.org/Public/VERSION/ucd/Scripts.txt

# IDNA-specific files (path structure as of Unicode 17.0.0)
wget -O uc_spec/IdnaMappingTable.txt https://www.unicode.org/Public/VERSION/idna/IdnaMappingTable.txt
wget -O test/IdnaTestV2.txt https://www.unicode.org/Public/VERSION/idna/IdnaTestV2.txt

2. Generate IDNA Table
Use the kjd/idna Python tool:
git clone --depth 1 https://github.com/kjd/idna.git /tmp/kjd-idna
python3 /tmp/kjd-idna/tools/idna-data make-table --version VERSION > uc_spec/idna-table.txt
rm -rf /tmp/kjd-idna

If the tool needs additional files, use the --source option:
python3 /tmp/kjd-idna/tools/idna-data make-table --version VERSION --source uc_spec > uc_spec/idna-table.txt

3. Regenerate Erlang Modules
cd uc_spec
./gen_idnadata_mod.escript
./gen_idna_table_mod.escript
./gen_idna_mapping_mod.escript
cd ..

4. Run Tests
rebar3 eunit

License
MIT License - see LICENSE for details.
Contributing
Contributions are welcome! Please feel free to submit a Pull Request.


  

    Changelog


# CHANGELOG

== 7.1.0 - 2026-01-21

- update to Unicode 17.0.0
- fix recursive processing of UTS #46 character mappings

== 7.0.0 - unreleased

- remove unicode_compat. only support Erlang >= 20

== 6.1.1 - 2020-12-06

- fix license information

== 6.1.0 - 2020-12-05

- update to Unicode 13.0.0
- bump unicode_util_compat to 0.7.0
- remove support of Erlang < 19.3
- remove support of rebar 2

== 6.0.1 - 2020-05-14

- bump to unicode_compat 0.5.0

== 6.0.0 - 2018-08-30

- IDNA 2008 support [RFC5981](https://tools.ietf.org/html/rfc5891)
- International Domain Name validation
- fix [Punycode](https://tools.ietf.org/html/rfc3492) algorithm

Breaking changes:
- `idna:to_ascii/1` in 5.1.x did not encode or enforce rules if the input is already all ascii

== 5.1.2 - 2018-06-09

- support build with rebar 2



  

    License


Copyright the authors and contributors. All rights reserved.

Permission is hereby granted, free of charge, to any person
obtaining a copy of this software and associated documentation
files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use,
copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following
conditions:

The above copyright notice and this permission notice shall be
included in all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING
FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.
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A pure Erlang IDNA implementation.
This module provides functions to encode and decode Internationalized Domain Names (IDN) using the IDNA protocol as defined in RFC 5891.
[bookmark: Features]Features
	Support for IDNA 2008 and IDNA 2003
	UTS #46 compatibility processing
	Label validation (NFC, hyphens, combining marks, context rules, BIDI)

[bookmark: Basic_Usage]Basic Usage
   %% Encode a domain name to ASCII (Punycode)
   "xn--nxasmq5b.com" = idna:encode("βόλος.com").
  
   %% Decode an ASCII domain name to Unicode
   "βόλος.com" = idna:decode("xn--nxasmq5b.com").
  
   %% Use UTS #46 processing
   "xn--fa-hia.de" = idna:encode("faß.de", [uts46]).
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        domain/0

      


        A full domain name (may contain multiple labels separated by dots).



    


    
      
        idna_flag/0

      


        IDNA processing options.



    


    
      
        idna_flags/0

      


        List of IDNA processing options.



    


    
      
        label/0

      


        A single label (part between dots) of a domain name.



    





  
    Functions
  


    
      
        alabel(Label)

      


        Convert a label to its ASCII-compatible encoding (A-label).



    


    
      
        check_context(Label)

      


        Check contextual rules for characters in a label.



    


    
      
        check_hyphen(Label)

      


        Check that a label conforms to hyphen placement rules.



    


    
      
        check_initial_combiner(Label)

      


        Check that a label does not begin with a combining mark.



    


    
      
        check_label(Label)

      


        Validate a domain label with default settings.



    


    
      
        check_label(Label, CheckHyphens, CheckJoiners, CheckBidi)

      


        Validate a domain label with configurable checks.



    


    
      
        check_label_length(Label)

      


        Check that a label does not exceed the maximum length.



    


    
      
        check_nfc(Label)

      


        Check that a label is in Unicode Normalization Form C (NFC).



    


    
      
        decode(AsciiDomain)

      


        Decode an ASCII domain name to Unicode using the IDNA protocol.



    


    
      
        decode(AsciiDomain, Options)

      


        Decode an ASCII domain name to Unicode using the IDNA protocol with options.



    


    
      
        encode(Domain)

      


        Encode a domain name to ASCII using the IDNA protocol.



    


    
      
        encode(Domain, Options)

      


        Encode a domain name to ASCII using the IDNA protocol with options.



    


    
      
        from_ascii(AsciiDomain)

          deprecated

      


        Decode an ASCII domain name to Unicode (compatibility API).



    


    
      
        to_ascii(Domain)

          deprecated

      


        Encode a domain name to ASCII (compatibility API).



    


    
      
        to_unicode(AsciiDomain)

          deprecated

      


        Decode an ASCII domain name to Unicode (compatibility API).



    


    
      
        ulabel(ALabel)

      


        Convert a label to its Unicode form (U-label).



    


    
      
        utf8_to_ascii(Utf8Domain)

          deprecated

      


        Convert a UTF-8 binary domain to ASCII.
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          -type domain() :: string().


      


A full domain name (may contain multiple labels separated by dots).
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          -type idna_flag() ::
          uts46 |
          {uts46, boolean()} |
          std3_rules |
          {std3_rules, boolean()} |
          transitional |
          {transitional, boolean()} |
          strict |
          {strict, boolean()}.


      


IDNA processing options.
	uts46 - Enable UTS #46 compatibility processing (default: false)
	std3_rules - Enforce STD3 ASCII rules (default: false)
	transitional - Use transitional processing for IDNA 2003 compatibility (default: false)
	strict - Use strict dot separator (only ASCII period) (default: false)


  



  
    
      
    
    
      idna_flags/0



        
          
        

    

  


  

      

          -type idna_flags() :: [idna_flag()].


      


List of IDNA processing options.
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          -type label() :: string().


      


A single label (part between dots) of a domain name.

  


        

      

      
        Functions


        


  
    
      
    
    
      alabel(Label)



        
          
        

    

  


  

      

          -spec alabel(Label) -> ALabel when Label :: label(), ALabel :: label().


      


Convert a label to its ASCII-compatible encoding (A-label).
Takes a Unicode label and returns its Punycode-encoded form with the "xn--" ACE prefix. If the label is already ASCII, it is validated and returned as-is.
[bookmark: Examples]Examples
  "xn--nxasmq5b" = idna:alabel("βόλος").
  "example" = idna:alabel("example").
Exits with {bad_label, Reason} if the label is invalid.

  



  
    
      
    
    
      check_context(Label)



        
          
        

    

  


  

      

          -spec check_context(Label) -> ok when Label :: label().


      


Check contextual rules for characters in a label.
Validates that all characters in the label are either PVALID (protocol valid) or pass their contextual rules (CONTEXTJ/CONTEXTO) as defined in RFC 5892.
Exits with {bad_label, {context, Reason}} if validation fails.

  



  
    
      
    
    
      check_hyphen(Label)



        
          
        

    

  


  

      

          -spec check_hyphen(Label) -> ok when Label :: label().


      


Check that a label conforms to hyphen placement rules.
Validates that the label does not have hyphens in the 3rd and 4th positions (which would indicate an ACE prefix) and does not start or end with a hyphen.
See RFC 5891 Section 4.2.3.1.
Exits with {bad_label, {hyphen, Reason}} if validation fails.

  



  
    
      
    
    
      check_initial_combiner(Label)



        
          
        

    

  


  

      

          -spec check_initial_combiner(Label) -> ok when Label :: label().


      


Check that a label does not begin with a combining mark.
Validates that the label does not start with a combining character as required by RFC 5891 Section 4.2.3.2.
Exits with {bad_label, {initial_combiner, Reason}} if validation fails.

  



  
    
      
    
    
      check_label(Label)



        
          
        

    

  


  

      

          -spec check_label(Label) -> ok when Label :: label().


      


Validate a domain label with default settings.
Equivalent to check_label(Label, true, true, true).
Performs all IDNA validation checks: NFC normalization, hyphen rules, initial combiner, context rules, and BIDI rules.

  



  
    
      
    
    
      check_label(Label, CheckHyphens, CheckJoiners, CheckBidi)



        
          
        

    

  


  

      

          -spec check_label(Label, CheckHyphens, CheckJoiners, CheckBidi) -> ok
                     when
                         Label :: label(),
                         CheckHyphens :: boolean(),
                         CheckJoiners :: boolean(),
                         CheckBidi :: boolean().


      


Validate a domain label with configurable checks.
Validates that a label conforms to IDNA requirements. The following checks can be enabled or disabled:
	CheckHyphens - Check hyphen placement rules
	CheckJoiners - Check CONTEXTJ/CONTEXTO rules
	CheckBidi - Check bidirectional text rules (RFC 5893)

NFC normalization and initial combiner checks are always performed.
Exits with {bad_label, {Reason, Message}} if validation fails.

  



  
    
      
    
    
      check_label_length(Label)



        
          
        

    

  


  

      

          -spec check_label_length(Label) -> ok when Label :: label().


      


Check that a label does not exceed the maximum length.
Labels in DNS are limited to 63 octets. This function validates that the label length does not exceed this limit.
Exits with {bad_label, {too_long, Reason}} if validation fails.

  



  
    
      
    
    
      check_nfc(Label)



        
          
        

    

  


  

      

          -spec check_nfc(Label) -> ok when Label :: label().


      


Check that a label is in Unicode Normalization Form C (NFC).
Validates that the label is properly normalized according to RFC 5891 Section 4.2.1.
Exits with {bad_label, {nfc, Reason}} if validation fails.

  



  
    
      
    
    
      decode(AsciiDomain)



        
          
        

    

  


  

      

          -spec decode(AsciiDomain) -> Domain when AsciiDomain :: domain(), Domain :: domain().


      


Decode an ASCII domain name to Unicode using the IDNA protocol.
Equivalent to decode(Domain, []).

  



  
    
      
    
    
      decode(AsciiDomain, Options)



        
          
        

    

  


  

      

          -spec decode(AsciiDomain, Options) -> Domain
                when AsciiDomain :: domain(), Options :: idna_flags(), Domain :: domain().


      


Decode an ASCII domain name to Unicode using the IDNA protocol with options.
Converts an ASCII-compatible encoding (ACE) domain name back to its Unicode representation.
[bookmark: Options]Options
Same options as encode/2.
[bookmark: Examples]Examples
  %% Basic decoding
  "βόλος.com" = idna:decode("xn--nxasmq5b.com").
 
  %% Decode with UTS #46 processing
  "faß.de" = idna:decode("xn--fa-hia.de", [uts46]).
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          -spec encode(Domain) -> AsciiDomain when Domain :: domain(), AsciiDomain :: domain().


      


Encode a domain name to ASCII using the IDNA protocol.
Equivalent to encode(Domain, []).

  



  
    
      
    
    
      encode(Domain, Options)



        
          
        

    

  


  

      

          -spec encode(Domain, Options) -> AsciiDomain
                when Domain :: domain(), Options :: idna_flags(), AsciiDomain :: domain().


      


Encode a domain name to ASCII using the IDNA protocol with options.
Converts an Internationalized Domain Name to its ASCII-compatible encoding (ACE) form using Punycode.
[bookmark: Options]Options
	uts46 - Enable UTS #46 compatibility processing. This maps characters according to the IDNA Mapping Table before encoding.
	std3_rules - Enforce STD3 ASCII rules (disallow certain characters).
	transitional - Use transitional processing for backward compatibility with IDNA 2003. For example, maps ß to ss.
	strict - Only use ASCII period (.) as label separator instead of also accepting fullwidth and ideographic periods.

[bookmark: Examples]Examples
  %% Basic encoding
  "xn--nxasmq5b.com" = idna:encode("βόλος.com").
 
  %% With UTS #46 processing
  "xn--fa-hia.de" = idna:encode("faß.de", [uts46]).
 
  %% With transitional processing (ß -> ss)
  "fass.de" = idna:encode("faß.de", [uts46, transitional]).

  



  
    
      
    
    
      from_ascii(AsciiDomain)



        
          
        

    

  


    
      This function is deprecated. Use decode/1 instead..
    


  

      

          -spec from_ascii(AsciiDomain) -> Domain when AsciiDomain :: domain(), Domain :: domain().


      


Decode an ASCII domain name to Unicode (compatibility API).
This function is provided for backward compatibility. It is equivalent to decode/1.

  



  
    
      
    
    
      to_ascii(Domain)



        
          
        

    

  


    
      This function is deprecated. Use encode/1 instead..
    


  

      

          -spec to_ascii(Domain) -> AsciiDomain when Domain :: domain(), AsciiDomain :: domain().


      


Encode a domain name to ASCII (compatibility API).
This function is provided for backward compatibility with older IDNA libraries. It is equivalent to encode/1.

  



  
    
      
    
    
      to_unicode(AsciiDomain)



        
          
        

    

  


    
      This function is deprecated. Use decode/1 instead..
    


  

      

          -spec to_unicode(AsciiDomain) -> Domain when AsciiDomain :: domain(), Domain :: domain().


      


Decode an ASCII domain name to Unicode (compatibility API).
This function is provided for backward compatibility with older IDNA libraries. It is equivalent to decode/1.

  



  
    
      
    
    
      ulabel(ALabel)



        
          
        

    

  


  

      

          -spec ulabel(ALabel) -> Label when ALabel :: label(), Label :: label().


      


Convert a label to its Unicode form (U-label).
Takes an ASCII label (potentially Punycode-encoded with "xn--" prefix) and returns its Unicode representation. The result is validated against IDNA rules.
[bookmark: Examples]Examples
  "βόλος" = idna:ulabel("xn--nxasmq5b").
  "example" = idna:ulabel("example").
Exits with {bad_label, Reason} if the label is invalid.
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      This function is deprecated. Use encode/1 with proper Unicode string instead..
    


  

      

          -spec utf8_to_ascii(Utf8Domain) -> AsciiDomain
                       when Utf8Domain :: binary() | string(), AsciiDomain :: domain().


      


Convert a UTF-8 binary domain to ASCII.
Converts the UTF-8 encoded domain to a Unicode string first, then encodes it to ASCII.
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Punycode ([RFC 3492](http://tools.ietf.org/html/rfc3492)) implementation.
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        decode(Input)

      


        Convert Punycode to Unicode. exit with an overflow or badarg errors if malformed or overflow. Overflow can only happen on inputs that take more than 63 encoded bytes, the DNS limit on domain name labels.



    


    
      
        encode(Input)

      


        Convert Unicode to Punycode.
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          -spec decode(string()) -> string().


      


Convert Punycode to Unicode. exit with an overflow or badarg errors if malformed or overflow. Overflow can only happen on inputs that take more than 63 encoded bytes, the DNS limit on domain name labels.
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          -spec encode(string()) -> string().


      


Convert Unicode to Punycode.
exit with an overflow error on overflow, which can only happen on inputs that would take more than 63 encoded bytes, the DNS limit on domain name labels.
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