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GS1 
    



      
Feature-rich GS1 barcode lib for Elixir.
This module serves as a namespace for the lib. It does not contain business logic itself.
Please refer to the specific modules below for functionality.
Key Modules
	GS1.Code - detect, validate, generate, convert, normalize, lookup range/country for GTIN-8,12,13,14 and SSCC-18.
	GS1.Parser - parse GS1 element strings into GS1 Data Structure.
	GS1.DataStructure - structured representation of parsed GS1 data.
	GS1.Validator - validate GS1 Data Structure against business rules, mandatory field requirements, and cross-field dependencies.
	GS1.Formatter - format GS1 Data Structures into various representations.

DSL
	GS1.Validator.Constraint - declarative DSL for defining custom validation rules and constraints for AIs in GS1 Data Structures.

Utils
	GS1.Utils - utils and helper functions.
	GS1.DateUtils - parsing and validation utilities for GS1 dates.

Foundation
	GS1.CheckDigit - calculate and verify GS1 standard check digits.
	GS1.CompanyPrefix - registry and lookup functions for GS1 Company Prefix ranges.
	GS1.AIRegistry - registry of all Application Identifiers.
	GS1.FNC1Prefix - handling of FNC1 symbology identifiers and prefix detection (GS1-128, DataMatrix, and QR Code).
	GS1.Consts - GS1-specific constants and definitions.
	GS1.Tokenizer - NimbleParsec-based tokenizer for low-level tokenization of GS1 element strings.
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GS1.AIRegistry 
    



      
GS1 Application Identifier Registry.
Provides lookup and validation mechanisms to determine the properties
of specific AIs, such as whether they expect fixed-length data, require check
digit validation, or represent dates (YYMMDD).

      


      
        Summary


  
    Functions
  


    
      
        ai_check_digit()

      


        Returns a list of AIs whose data field must end with a standard GS1 check digit.



    


    
      
        ai_date_yymmdd()

      


        Returns a list of AIs whose data field is a date in YYMMDD format.



    


    
      
        compliant?(ai)

      


        Determines if a given string is a valid GS1 Application Identifier.



    


    
      
        extended_ai_range_lookup(ai)

      


        Lookups the numeric range for 3 and 4 digit AIs.
Returns {min, max} tuple if the prefix corresponds to a valid GS1 range,
otherwise nil.



    


    
      
        fixed_len_ai?(arg1)

      


        Checks if an AI has a fixed length.
Generated at compile-time from @fixed_len_ais to ensure performance.



    


    
      
        fixed_len_ais()

      


        Returns a map of Application Identifiers that have a fixed data length.



    


    
      
        length_by_base_ai(arg1)

      


        Determines the length of AI by its "base AI" representation.
Note: This function is more for internal use.



    





      


      
        Functions


        


  
    
      
    
    
      ai_check_digit()



        
          
        

    

  


  

      

          @spec ai_check_digit() :: [String.t()]


      


Returns a list of AIs whose data field must end with a standard GS1 check digit.

  



  
    
      
    
    
      ai_date_yymmdd()



        
          
        

    

  


  

      

          @spec ai_date_yymmdd() :: [String.t()]


      


Returns a list of AIs whose data field is a date in YYMMDD format.

  



  
    
      
    
    
      compliant?(ai)



        
          
        

    

  


  

      

          @spec compliant?(String.t()) :: boolean()


      


Determines if a given string is a valid GS1 Application Identifier.
This checks if the string exists in the standard registry or falls within
valid numeric ranges for 3 and 4 digit AIs.
Examples
iex> GS1.AIRegistry.compliant?("01")
true

iex> GS1.AIRegistry.compliant?("05")
false

  



  
    
      
    
    
      extended_ai_range_lookup(ai)



        
          
        

    

  


  

      

          @spec extended_ai_range_lookup(binary()) :: {pos_integer(), pos_integer()} | nil


      


Lookups the numeric range for 3 and 4 digit AIs.
Returns {min, max} tuple if the prefix corresponds to a valid GS1 range,
otherwise nil.

  



  
    
      
    
    
      fixed_len_ai?(arg1)



        
          
        

    

  


  

      

          @spec fixed_len_ai?(String.t()) :: boolean()


      


Checks if an AI has a fixed length.
Generated at compile-time from @fixed_len_ais to ensure performance.
Examples
iex> GS1.AIRegistry.fixed_len_ai?("00")
true

iex> GS1.AIRegistry.fixed_len_ai?("10") # Batch/Lot is variable
false

  



  
    
      
    
    
      fixed_len_ais()



        
          
        

    

  


  

      

          @spec fixed_len_ais() :: %{required(String.t()) => pos_integer()}


      


Returns a map of Application Identifiers that have a fixed data length.
The keys are the AI strings (e.g., "01"), and the values are the total length
of the field (AI + Data).

  



  
    
      
    
    
      length_by_base_ai(arg1)



        
          
        

    

  


  

      

          @spec length_by_base_ai(any()) :: nil | 2 | 3 | 4


      


Determines the length of AI by its "base AI" representation.
Note: This function is more for internal use.
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GS1.CheckDigit 
    



      
GS1 Modulo-10 check digit code validation. Accepts digit-only binary strings.

      


      
        Summary


  
    Functions
  


    
      
        calculate(code)

      


        Calculates check digit.



    


    
      
        valid?(code)

      


        Validates a digit-only binary string.



    





      


      
        Functions


        


  
    
      
    
    
      calculate(code)



        
          
        

    

  


  

      

          @spec calculate(String.t() | pos_integer()) ::
  {:ok, non_neg_integer()} | {:error, term()}


      


Calculates check digit.
Examples
iex> GS1.CheckDigit.calculate("01234567890")
{:ok, 5}

iex> GS1.CheckDigit.calculate("ABC")
{:error, :non_digit}

iex> GS1.CheckDigit.calculate(5762654)
{:ok, 3}

  



  
    
      
    
    
      valid?(code)



        
          
        

    

  


  

      

          @spec valid?(String.t()) :: boolean()


      


Validates a digit-only binary string.
Examples
iex> GS1.CheckDigit.valid?("012345678905")
true
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GS1.Code 
    



      
Utilities for detecting, validating, creating and normalizing GS1 codes.
Handles GTIN-8 (EAN-8 symbology), GTIN-12 (UPC-A symbology), GTIN-13 (GLN, EAN-13 symbology),
GTIN-14 (ITF-14 symbology) and SSCC-18.

      


      
        Summary


  
    Types
  


    
      
        code_type()

      


        Detected code type.



    


    
      
        detect_error()

      


        Detect error reason.



    


    
      
        generate_error()

      


        Generate error reason.



    


    
      
        normalize_error()

      


        Normalize error reason.



    





  
    Functions
  


    
      
        build_sscc(ext, gcp, serial)

      


        Generates a valid SSCC (Serial Shipping Container Code) from the Extension Digit,
GS1 Company Prefix (GCP), and Serial Reference.



    


    
      
        build_sscc!(ext, gcp, serial)

      


        Bang version of build_sscc/3. Raises ArgumentError if invalid arguments passed.



    


    
      
        country(code)

      


        Lookups country (MO) based on the code prefix.
Returns nil non-country ranges and for GTIN-8 as they use a distinct prefix list.



    


    
      
        coupon?(code)

      


        Checks if valid code is a coupon. Detects various coupon formats, including global
coupons and restricted circulation coupons often used within specific geographic regions.



    


    
      
        demo?(code)

      


        Checks if valid code is in range reserved for demonstration or testing.



    


    
      
        detect(code)

      


        Detects valid GS1 code and returns type.



    


    
      
        detect!(code)

      


        Bang version of detect/1. Raises an ArgumentError if the code is invalid .



    


    
      
        generate(code_type, key)

      


        Generates a complete GS1 code GTIN-8,12,13 from integer key. For GTIN-14 and SSCC,
use the corresponding dedicated functions.



    


    
      
        generate!(code_type, key)

      


        Bang version of generate/2. Raises an ArgumentError if the code cannot be
generated (e.g., key is out of bounds, invalid type, or attempts to generate SSCC/GTIN-14).



    


    
      
        isbn?(code)

      


        Checks if valid code is an ISBN (International Standard Book Number).



    


    
      
        issn?(code)

      


        Checks if valid code is an ISSN (International Standard Serial Number).



    


    
      
        payload(code)

      


        Returns payload (part without check digit) of valid code.



    


    
      
        payload!(code)

      


        Bang version of payload/1. Raises ArgumentError if code is invalid (detect error).



    


    
      
        range(code)

      


        Lookups usage range of the valid code.



    


    
      
        rcn?(code)

      


        Checks if the valid code belongs to a Restricted Circulation Number (RCN) range.



    


    
      
        refund?(code)

      


        Checks if valid code is a Refund Receipt.



    


    
      
        to_gtin12(code)

      


        Normalizes valid GTIN-8 to a GTIN-12
Returns error if the input is not a valid GTIN or cannot be normalized to this dimension.



    


    
      
        to_gtin12!(code)

      


        Bang version of to_gtin12/1. Raises ArgumentError if the code cannot be detected or normalized.



    


    
      
        to_gtin13(code)

      


        Normalizes valid GTIN-8,12 to a GTIN-13.



    


    
      
        to_gtin13!(code)

      


        Bang version of to_gtin13/1. Raises ArgumentError if the code cannot be detected or normalized.



    


    
      
        to_gtin14(pli, code)

      


        Normalizes a valid GTIN-8, 12, or 13 to a GTIN-14 with a given Packaging Level Indicator (PLI).



    


    
      
        to_gtin14!(pli, code)

      


        Bang version of to_gtin14/1. Raises ArgumentError if the code cannot be detected or normalized.



    


    
      
        to_key(code)

      


        Casts a valid GS1 GTIN code to its pure base integer representation by
stripping necessary prefixes and check digit.



    


    
      
        to_key!(code)

      


        Bang version of to_key/1. Raises ArgumentError if the code cannot be detected or normalized.



    





      


      
        Types


        


  
    
      
    
    
      code_type()



        
          
        

    

  


  

      

          @type code_type() :: :gtin8 | :gtin12 | :gtin13 | :gtin14 | :sscc


      


Detected code type.

  



  
    
      
    
    
      detect_error()



        
          
        

    

  


  

      

          @type detect_error() :: :invalid_length | :invalid_input | :invalid_digit_or_checksum


      


Detect error reason.

  



  
    
      
    
    
      generate_error()



        
          
        

    

  


  

      

          @type generate_error() ::
  :invalid_key
  | :invalid_type
  | :key_out_of_bounds
  | :use_to_gtin14
  | :use_build_sscc


      


Generate error reason.

  



  
    
      
    
    
      normalize_error()



        
          
        

    

  


  

      

          @type normalize_error() :: :cannot_normalize | :sscc_has_no_product_id


      


Normalize error reason.

  


        

      

      
        Functions


        


  
    
      
    
    
      build_sscc(ext, gcp, serial)



        
          
        

    

  


  

      

          @spec build_sscc(non_neg_integer() | char(), String.t(), String.t()) ::
  {:error, :gcp_or_serial_too_long | :invalid} | {:ok, String.t()}


      


Generates a valid SSCC (Serial Shipping Container Code) from the Extension Digit,
GS1 Company Prefix (GCP), and Serial Reference.
SSCC is an 18-digit number used to identify logistics units, with structure:
	Extension Digit: 1 digit (0-9).
	GS1 Company Prefix: variable length.
	Serial Reference: variable length (padded with leading zeros if needed).
	Check Digit: 1 digit.

Function ensures that the combined length of GCP and Serial doesn't exceeds 16 digits,
and returns an error if the provided serial is too long to fit within the remaining
space allowed by the GCP.
Examples
iex> GS1.Code.build_sscc(1, "4006381", "12345")
{:ok, "140063810000123454"}

# Accepts Extension Digit as char or integer
iex> GS1.Code.build_sscc(?0, "4006381", "12345")
{:ok, "040063810000123457"}

iex> GS1.Code.build_sscc(1, "1234567890123456", "1")
{:error, :gcp_or_serial_too_long}

  



  
    
      
    
    
      build_sscc!(ext, gcp, serial)



        
          
        

    

  


  

      

          @spec build_sscc!(non_neg_integer() | char(), String.t(), String.t()) :: String.t()


      


Bang version of build_sscc/3. Raises ArgumentError if invalid arguments passed.
Examples
iex> GS1.Code.build_sscc!(1, "4006381", "12345")
"140063810000123454"

  



  
    
      
    
    
      country(code)



        
          
        

    

  


  

      

          @spec country(String.t()) :: GS1.CompanyPrefix.country_mo() | {:error, detect_error()}


      


Lookups country (MO) based on the code prefix.
Returns nil non-country ranges and for GTIN-8 as they use a distinct prefix list.
Examples
iex> GS1.Code.country("4006381333931")
[{"Germany", "DE", "DEU", "276"}]

  



  
    
      
    
    
      coupon?(code)



        
          
        

    

  


  

      

          @spec coupon?(String.t()) :: boolean()


      


Checks if valid code is a coupon. Detects various coupon formats, including global
coupons and restricted circulation coupons often used within specific geographic regions.
Examples
iex> GS1.Code.coupon?("9812345678902")
true

  



  
    
      
    
    
      demo?(code)



        
          
        

    

  


  

      

          @spec demo?(String.t()) :: boolean()


      


Checks if valid code is in range reserved for demonstration or testing.
Examples
iex> GS1.Code.demo?("9529999199997")
true

  



  
    
      
    
    
      detect(code)



        
          
        

    

  


  

      

          @spec detect(String.t()) :: {:ok, code_type()} | {:error, detect_error()}


      


Detects valid GS1 code and returns type.
Examples
iex> GS1.Code.detect("4006381333931")
{:ok, :gtin13}

iex> GS1.Code.detect("123")
{:error, :invalid_length}

  



  
    
      
    
    
      detect!(code)



        
          
        

    

  


  

      

          @spec detect!(String.t()) :: code_type()


      


Bang version of detect/1. Raises an ArgumentError if the code is invalid .
Examples
iex> GS1.Code.detect!("4006381333931")
:gtin13

iex> GS1.Code.detect!("123")
** (ArgumentError) invalid_length

  



  
    
      
    
    
      generate(code_type, key)



        
          
        

    

  


  

      

          @spec generate(code_type(), pos_integer()) ::
  {:error, generate_error()} | {:ok, String.t()}


      


Generates a complete GS1 code GTIN-8,12,13 from integer key. For GTIN-14 and SSCC,
use the corresponding dedicated functions.
This function is primarily intended for restoring from key representation or generating codes in
RCN (Restricted Circulation Number) ranges (e.g., prefixes 02, 04, 20-29) and other private
ranges, which are used for internal company purposes, variable measure items, or region-specific applications.
Standard GTINs for commercial use must be obtained from local GS1 MO.
This function does not validate if the generated code falls within an allocated prefix range.
Returns {:ok, code} on success, or {:error, generate_error()} on failure.
Examples
iex> GS1.Code.generate(:gtin13, 200000000034)
{:ok, "2000000000343"}

iex> GS1.Code.generate(:gtin14, 200000000034)
{:error, :use_to_gtin14}

  



  
    
      
    
    
      generate!(code_type, key)



        
          
        

    

  


  

      

          @spec generate!(code_type(), pos_integer()) :: String.t()


      


Bang version of generate/2. Raises an ArgumentError if the code cannot be
generated (e.g., key is out of bounds, invalid type, or attempts to generate SSCC/GTIN-14).
Examples
iex> GS1.Code.generate!(:gtin13, 200000000034)
"2000000000343"

iex> GS1.Code.generate!(:gtin14, 200000000034)
** (ArgumentError) use_to_gtin14

  



  
    
      
    
    
      isbn?(code)



        
          
        

    

  


  

      

          @spec isbn?(String.t()) :: boolean()


      


Checks if valid code is an ISBN (International Standard Book Number).
Examples
iex> GS1.Code.isbn?("9783161484100")
true

  



  
    
      
    
    
      issn?(code)



        
          
        

    

  


  

      

          @spec issn?(String.t()) :: boolean()


      


Checks if valid code is an ISSN (International Standard Serial Number).
Examples
iex> GS1.Code.issn?("9771234567003")
true

  



  
    
      
    
    
      payload(code)



        
          
        

    

  


  

      

          @spec payload(String.t()) :: {:ok, String.t()} | {:error, detect_error()}


      


Returns payload (part without check digit) of valid code.
Examples
iex> GS1.Code.payload("4006381333931")
{:ok, "400638133393"}

  



  
    
      
    
    
      payload!(code)



        
          
        

    

  


  

      

          @spec payload!(String.t()) :: String.t()


      


Bang version of payload/1. Raises ArgumentError if code is invalid (detect error).
Examples
iex> GS1.Code.payload!("4006381333931")
"400638133393"

  



  
    
      
    
    
      range(code)



        
          
        

    

  


  

      

          @spec range(String.t()) ::
  {:ok, GS1.CompanyPrefix.range_type()} | {:error, detect_error()}


      


Lookups usage range of the valid code.
Returns {:ok, range_type} if found, {:ok, nil} if code valid but not in special range,
or {:error, reason} if the code detection failed
Examples
iex> GS1.Code.range("2000000000039")
{:ok, :rcn}

iex> GS1.Code.range("9781449369996")
{:ok, :isbn}

iex> GS1.Code.range("4006381333931") # GTIN for product with country code prefix
{:ok, nil}

  



  
    
      
    
    
      rcn?(code)



        
          
        

    

  


  

      

          @spec rcn?(String.t()) :: boolean()


      


Checks if the valid code belongs to a Restricted Circulation Number (RCN) range.
RCNs are used for internal purposes (e.g., variable measure items like meat/produce sold by weight,
or internal company codes) and should not be used in open trade.
Examples
iex> GS1.Code.rcn?("2001234567893")
true

iex> GS1.Code.rcn?("4006381333931") # Standard trade item
false

  



  
    
      
    
    
      refund?(code)



        
          
        

    

  


  

      

          @spec refund?(String.t()) :: boolean()


      


Checks if valid code is a Refund Receipt.
Examples
iex> GS1.Code.refund?("9800004500008")
true

  



  
    
      
    
    
      to_gtin12(code)



        
          
        

    

  


  

      

          @spec to_gtin12(String.t()) ::
  {:ok, String.t()} | {:error, detect_error() | normalize_error()}


      


Normalizes valid GTIN-8 to a GTIN-12
Returns error if the input is not a valid GTIN or cannot be normalized to this dimension.
Examples
iex> GS1.Code.to_gtin12("40052441")
{:ok, "000040052441"}

  



  
    
      
    
    
      to_gtin12!(code)



        
          
        

    

  


  

      

          @spec to_gtin12!(String.t()) :: String.t()


      


Bang version of to_gtin12/1. Raises ArgumentError if the code cannot be detected or normalized.
Examples
iex> GS1.Code.to_gtin12!("40052441")
"000040052441"

  



  
    
      
    
    
      to_gtin13(code)



        
          
        

    

  


  

      

          @spec to_gtin13(String.t()) ::
  {:ok, String.t()} | {:error, detect_error() | normalize_error()}


      


Normalizes valid GTIN-8,12 to a GTIN-13.
GTIN-14 is reduced to GTIN-13 by stripping 1-digit Packaging Level Indicator (PLI) and payload
with check digit calculation. No additional PLI logic check applied.
Returns error if the input is not a valid GTIN or cannot be normalized to this dimension.
Examples
iex> GS1.Code.to_gtin13("12345670")
{:ok, "0000012345670"}

# GTIN-14 is reduced to GTIN-13 (payload + new check digit calculated)
iex> GS1.Code.to_gtin13("10123456789019")
{:ok, "0123456789012"}

  



  
    
      
    
    
      to_gtin13!(code)



        
          
        

    

  


  

      

          @spec to_gtin13!(String.t()) :: String.t()


      


Bang version of to_gtin13/1. Raises ArgumentError if the code cannot be detected or normalized.
Examples
iex> GS1.Code.to_gtin13!("12345670")
"0000012345670"

  



  
    
      
    
    
      to_gtin14(pli, code)



        
          
        

    

  


  

      

          @spec to_gtin14(non_neg_integer() | char(), String.t()) ::
  {:ok, String.t()} | {:error, detect_error() | normalize_error()}


      


Normalizes a valid GTIN-8, 12, or 13 to a GTIN-14 with a given Packaging Level Indicator (PLI).
A PLI can be an int [0, 9] or its character representation.
	PLI 0: Simply pads the input to 14 digits (preserves existing check digit).
	PLI 1-9: Constructs a new hierarchical code and recalculates the Check Digit.

Returns error if the input is not a valid GTIN or cannot be normalized.
Examples
iex> GS1.Code.to_gtin14(1, "4006381333931")
{:ok, "14006381333938"}

iex> GS1.Code.to_gtin14(0, "4006381333931")
{:ok, "04006381333931"}

  



  
    
      
    
    
      to_gtin14!(pli, code)



        
          
        

    

  


  

      

          @spec to_gtin14!(non_neg_integer() | char(), String.t()) :: String.t()


      


Bang version of to_gtin14/1. Raises ArgumentError if the code cannot be detected or normalized.
Examples
iex> GS1.Code.to_gtin14!(0, "4006381333931")
"04006381333931"

  



  
    
      
    
    
      to_key(code)



        
          
        

    

  


  

      

          @spec to_key(String.t()) ::
  {:error, :invalid_key_type | detect_error()} | {:ok, pos_integer()}


      


Casts a valid GS1 GTIN code to its pure base integer representation by
stripping necessary prefixes and check digit.
This representation is the core identification number suitable for storage in a
database or use as a unique int key for data lookup.
Logic for extracting the base int is dependent on the detected code type:
	SSCC: cannot be reduced to a key because it doesn't contains product GTIN.
  Returns {:error, :invalid_key_type}.
	GTIN-14: base number is derived by stripping both the first char
  Indicator (PLI) and trailing check digit (last character).
	Other GTIN codes: base number is derived by stripping only the trailing Check Digit. The remaining digits are converted to an int.

Examples
iex> GS1.Code.to_key("11234567890125")
{:ok, 123456789012} # strips '1' (Indicator) and '8' (Check Digit)

iex> GS1.Code.to_key("1234567890128")
{:ok, 123456789012} # strips '8' (Check Digit)

iex> GS1.Code.to_key("012345679999999997")  # SSCC cannot be converted
{:error, :invalid_key_type}

  



  
    
      
    
    
      to_key!(code)



        
          
        

    

  


  

      

          @spec to_key!(String.t()) :: pos_integer()


      


Bang version of to_key/1. Raises ArgumentError if the code cannot be detected or normalized.
Examples
iex> GS1.Code.to_key!("1234567890128")
123456789012
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GS1.CompanyPrefix 
    



      
Provides range-based lookup of GS1 Company Prefix allocations in order to
associate a barcode prefix with the GS1 Member Organization (MO) that
administers the corresponding prefix range.
This association may be used as an informational hint about the country
in which the GS1 Company Prefix was issued, but it is not a structural
property of the barcode and must not be interpreted as the country of
origin of the product.
The dataset is based on the public information from:
GS1 List of Assigned Country Codes,
GS1 Company Prefix,
and other public sources.

      


      
        Summary


  
    Types
  


    
      
        country_info()

      


        Single country's meta tuple: {Country Name, ISO Alpha-2, ISO Alpha-3, ISO Numeric}



    


    
      
        country_mo()

      


        List of MO countries (usually one elem) associated with a prefix, or nil if the prefix is unassigned.



    


    
      
        range_type()

      


        Special purpose range types



    





  
    Functions
  


    
      
        country(p)

      


        Lookups GS1 Country (MO) by int prefix.



    


    
      
        range8(p)

      


        Lookups GS1-8 range by int prefix.
Used for GTIN-8 codes.
GTIN-8 has different allocation ranges GTIN-13.



    


    
      
        range(p)

      


        Lookups GS1 range by int prefix.
Used for non-GTIN-8 codes.



    





      


      
        Types


        


  
    
      
    
    
      country_info()



        
          
        

    

  


  

      

          @type country_info() :: {String.t(), String.t(), String.t(), String.t()}


      


Single country's meta tuple: {Country Name, ISO Alpha-2, ISO Alpha-3, ISO Numeric}

  



  
    
      
    
    
      country_mo()



        
          
        

    

  


  

      

          @type country_mo() :: [country_info()] | nil


      


List of MO countries (usually one elem) associated with a prefix, or nil if the prefix is unassigned.

  



  
    
      
    
    
      range_type()



        
          
        

    

  


  

      

          @type range_type() ::
  :rcn | :demo | :issn | :isbn | :refund_receipt | :coupon | :coupon_local | nil


      


Special purpose range types:
	:rcn - Restricted Circulation Numbers (internal use)
	:issn - International Standard Serial Number (periodicals)
	:isbn - International Standard Book Number
	:coupon, :coupon_local - coupons
	:refund_receipt - refund receipt
	:demo - used for demonstrations


  


        

      

      
        Functions


        


  
    
      
    
    
      country(p)



        
          
        

    

  


  

      

          @spec country(pos_integer()) :: country_mo()


      


Lookups GS1 Country (MO) by int prefix.
Examples
iex> GS1.CompanyPrefix.country(590)
[{"Poland", "PL", "POL", "616"}]

  



  
    
      
    
    
      range8(p)



        
          
        

    

  


  

      

          @spec range8(non_neg_integer()) :: nil | :rcn | :demo


      


Lookups GS1-8 range by int prefix.
Used for GTIN-8 codes.
GTIN-8 has different allocation ranges GTIN-13.
Examples
iex> GS1.CompanyPrefix.range8(001)
:rcn

  



  
    
      
    
    
      range(p)



        
          
        

    

  


  

      

          @spec range(non_neg_integer()) :: range_type()


      


Lookups GS1 range by int prefix.
Used for non-GTIN-8 codes.
Examples
iex> GS1.CompanyPrefix.range(200)
:rcn
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GS1.Consts 
    



      
GS1 const values used in GS1 barcode processing.

      


      
        Summary


  
    Functions
  


    
      
        fnc1_gs1_128_seq()

      


        Symbology Identifier for GS1-128 (Code 128).



    


    
      
        fnc1_gs1_datamatrix_seq()

      


        Symbology Identifier for a GS1 DataMatrix.



    


    
      
        fnc1_gs1_ean_seq()

      


        Symbology Identifier for GS1 DataBar.



    


    
      
        fnc1_gs1_qrcode_seq()

      


        Symbology Identifier for a GS1 QR Code.



    


    
      
        gs_symbol()

      


        ASCII Group Separator (ASCII 29, <GS>)



    





      


      
        Functions


        


  
    
      
    
    
      fnc1_gs1_128_seq()



        
          
        

    

  


  

      

          @spec fnc1_gs1_128_seq() :: String.t()


      


Symbology Identifier for GS1-128 (Code 128).

  



  
    
      
    
    
      fnc1_gs1_datamatrix_seq()



        
          
        

    

  


  

      

          @spec fnc1_gs1_datamatrix_seq() :: String.t()


      


Symbology Identifier for a GS1 DataMatrix.

  



  
    
      
    
    
      fnc1_gs1_ean_seq()



        
          
        

    

  


  

      

          @spec fnc1_gs1_ean_seq() :: String.t()


      


Symbology Identifier for GS1 DataBar.

  



  
    
      
    
    
      fnc1_gs1_qrcode_seq()



        
          
        

    

  


  

      

          @spec fnc1_gs1_qrcode_seq() :: String.t()


      


Symbology Identifier for a GS1 QR Code.

  



  
    
      
    
    
      gs_symbol()



        
          
        

    

  


  

      

          @spec gs_symbol() :: String.t()


      


ASCII Group Separator (ASCII 29, <GS>)
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GS1.DataStructure 
    



      
Decoded GS1 Data Structure, encapsulating AIs, type, prefix, and original input.

      


      
        Summary


  
    Types
  


    
      
        barcode_type()

      


        GS1 barcode symbology type.



    


    
      
        t()

      


        Decoded GS1 Data Structure.



    





  
    Functions
  


    
      
        ai(data_structure, code)

      


        Retrieves the data value associated with a specific AI.
Returns nil if the AI is not present.



    


    
      
        ais(data_structure)

      


        Returns the map of AI codes and their data values.



    


    
      
        content(data_structure)

      


        Returns the raw input of barcode.



    


    
      
        fnc1_prefix(data_structure)

      


        Returns the FNC1 prefix binary (<<>> if none was found).



    


    
      
        has_ai?(data_structure, code)

      


        Checks if a specific Application Identifier (AI) code is present in the decoded data.



    


    
      
        new(content, type, fnc1_prefix, ais)

      


        Creates a new DataStructure t/0 struct.



    


    
      
        payload(data_structure)

      


        Returns barcode without FNC1 prefix.



    


    
      
        type(data_structure)

      


        Returns type of the barcode.



    





      


      
        Types


        


  
    
      
    
    
      barcode_type()



        
          
        

    

  


  

      

          @type barcode_type() :: :gs1_datamatrix | :gs1_qrcode | :gs1_ean | :gs1_128 | :unknown


      


GS1 barcode symbology type.
	:gs1_datamatrix - GS1 DataMatrix (2D)
	:gs1_qrcode - GS1 QR Code (2D)
	:gs1_ean - GS1 EAN/UPC (1D/linear)
	:gs1_128 - GS1-128 (1D/linear, formerly UCC/EAN-128)
	:unknown - unrecognized or missing symbology identifier


  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %GS1.DataStructure{
  ais: %{required(String.t()) => String.t()},
  content: String.t(),
  fnc1_prefix: String.t(),
  type: barcode_type()
}


      


Decoded GS1 Data Structure.
Fields
	content: input exactly as received, including prefix if exists.
	type: barcode type (e.g., :gs1_datamatrix).
	ais: A map of AI code (string) => data (string).
	fnc1_prefix: The FNC1 prefix string (e.g., "]d2"), or "" if none was found.


  


        

      

      
        Functions


        


  
    
      
    
    
      ai(data_structure, code)



        
          
        

    

  


  

      

          @spec ai(t(), String.t()) :: String.t() | nil


      


Retrieves the data value associated with a specific AI.
Returns nil if the AI is not present.

  



  
    
      
    
    
      ais(data_structure)



        
          
        

    

  


  

      

          @spec ais(t()) :: %{required(String.t()) => String.t()}


      


Returns the map of AI codes and their data values.

  



  
    
      
    
    
      content(data_structure)



        
          
        

    

  


  

      

          @spec content(t()) :: String.t()


      


Returns the raw input of barcode.

  



  
    
      
    
    
      fnc1_prefix(data_structure)



        
          
        

    

  


  

      

          @spec fnc1_prefix(t()) :: String.t()


      


Returns the FNC1 prefix binary (<<>> if none was found).

  



  
    
      
    
    
      has_ai?(data_structure, code)



        
          
        

    

  


  

      

          @spec has_ai?(t(), String.t()) :: boolean()


      


Checks if a specific Application Identifier (AI) code is present in the decoded data.

  



  
    
      
    
    
      new(content, type, fnc1_prefix, ais)



        
          
        

    

  


  

      

          @spec new(String.t(), barcode_type(), String.t(), map() | keyword()) :: t()


      


Creates a new DataStructure t/0 struct.
The ais parameter is normalized to a map if a keyword list is provided.

  



  
    
      
    
    
      payload(data_structure)



        
          
        

    

  


  

      

          @spec payload(t()) :: String.t()


      


Returns barcode without FNC1 prefix.

  



  
    
      
    
    
      type(data_structure)



        
          
        

    

  


  

      

          @spec type(t()) :: barcode_type()


      


Returns type of the barcode.
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GS1.DateUtils 
    



      
Utilities for handling date formats specified by GS1.
Provides functionality to validate and convert 6-char GS1 date strings
(in YYMMDD or YYMMD0 format) into Date.t().
Includes logic for resolving the century based on the GS1 genspec
and handling zeroed DD (day) fields, which signify the last day of the month.
GS1 GenSpec Note on Day Field (DD):
If only the year and month are available, the DD field must be filled with two zeroes ("00"),
unless otherwise noted by the specific Application Identifier (AI).

      


      
        Summary


  
    Types
  


    
      
        date_format()

      


        GS1 date format specifier.



    





  
    Functions
  


    
      
        to_date(arg1, bin)

      


        Converts a 6-char GS1 date string (YYMMDD or YYMMD0) into a Date.t().



    


    
      
        valid?(date_format, date)

      


        Checks if a 6-char string is a valid date in the GS1 YYMMDD (YYMMD0) format.



    





      


      
        Types


        


  
    
      
    
    
      date_format()



        
          
        

    

  


  

      

          @type date_format() :: :yymmdd | :yymmd0


      


GS1 date format specifier.
	:yymmdd - standard 6-character date format requiring a specific day.
The day field (DD) must be a valid day of the month (01-31) and
cannot be zeroed ("00").

	:yymmd0 - extended format that additionally allows a zeroed day field ("00").
When DD is "00", the date is interpreted as the last day of the specified
month.



  


        

      

      
        Functions


        


  
    
      
    
    
      to_date(arg1, bin)



        
          
        

    

  


  

      

          @spec to_date(date_format(), String.t()) :: {:ok, Date.t()} | {:error, term()}


      


Converts a 6-char GS1 date string (YYMMDD or YYMMD0) into a Date.t().
	For :yymmdd, the date must be a specific day.

	For :yymmd0, if DD is "00", the resultant date is interpreted as the last day of the month,
  including any adjustments for leap years.

	GS1 GenSpec Note on Zeroed Day:
  If the day field is "00", the date SHALL be interpreted as the last day of the noted month.
  e.g., "130200" is "2013-02-28", "160200" is "2016-02-29"


Examples
iex> GS1.DateUtils.to_date(:yymmdd, "251231")
{:ok, ~D[2025-12-31]}
iex> GS1.DateUtils.to_date(:yymmdd, "250230")
{:error, :invalid_date}
iex> GS1.DateUtils.to_date(:yymmdd, "251200")
{:error, :invalid_date}
iex> GS1.DateUtils.to_date(:yymmd0, "240200") # must return Feb 29 on leap year
{:ok, ~D[2024-02-29]}

  



  
    
      
    
    
      valid?(date_format, date)



        
          
        

    

  


  

      

          @spec valid?(date_format(), String.t()) :: boolean()


      


Checks if a 6-char string is a valid date in the GS1 YYMMDD (YYMMD0) format.
The :yymmdd format does not allow a zeroed DD part ("00").
The :yymmd0 format does allow a zeroed DD part ("00").
Examples
iex> GS1.DateUtils.valid?(:yymmdd, "251231")
true
iex> GS1.DateUtils.valid?(:yymmdd, "250230") # invalid (Feb 30)
false
iex> GS1.DateUtils.valid?(:yymmdd, "25123") # invalid length
false
iex> GS1.DateUtils.valid?(:yymmdd, "250200") # :yymmdd doesn't allows zeroed `DD`
false
iex> GS1.DateUtils.valid?(:yymmd0, "250200") # but :yymmd0 allows zeroed `DD`
true
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GS1.FNC1Prefix 
    



      
GS1 prefix (Symbology Identifier) utils.

      


      
        Summary


  
    Functions
  


    
      
        match(bin)

      


        Attempts to match the lead of barcode against to GS1 FNC1 sequences.



    





      


      
        Functions


        


  
    
      
    
    
      match(bin)



        
          
        

    

  


  

      

          @spec match(binary()) :: {GS1.DataStructure.barcode_type(), binary(), binary()}


      


Attempts to match the lead of barcode against to GS1 FNC1 sequences.
Examples
iex> GS1.FNC1Prefix.match("]d20104600494694202")
{:gs1_datamatrix, "]d2", "0104600494694202"}

iex> GS1.FNC1Prefix.match("0104600494694202")
{:unknown, "", "0104600494694202"}

  


        

      


  

  
    
    GS1.Formatter - gs1_barcode v0.1.2
    
    

    


  
  

    
GS1.Formatter 
    



      
Formatting utilities for transforming GS1 Data Structures into various
representations.
Supports custom layouts for printing labels (e.g., ZPL, HTML, or multi-line displays).

      


      
        Summary


  
    Types
  


    
      
        gs1_opts()

      


        Options for formatting GS1.



    


    
      
        hri_opts()

      


        Options for formatting HRI.



    





  
    Functions
  


    
      
        to_gs1(data_structure, opts \\ [])

      


        Constructs  GS1 encoded string from the Data Structure.
Automatically handles the insertion of GS for var-length AIs.



    


    
      
        to_hri(data_structure, opts \\ [])

      


        Formats DataStructure struct into a formatted HRI string.
Options allow for filtering specific fields or generating custom printer commands.



    





      


      
        Types


        


  
    
      
    
    
      gs1_opts()



        
          
        

    

  


  

      

          @type gs1_opts() ::
  {:include, [String.t()] | nil}
  | {:prefix, String.t()}
  | {:group_separator, String.t()}


      


Options for formatting GS1.
	:include - list of AIs to include. Default nil (all).
	:prefix - prefix (e.g., "]d2"). Default is the struct's fnc1_prefix.
	:group_separator - character or string used to terminate variable length fields.
Default is GS1.Consts.gs_symbol/0.


  



  
    
      
    
    
      hri_opts()



        
          
        

    

  


  

      

          @type hri_opts() ::
  {:include, [String.t()] | nil}
  | {:before_ai, String.t()}
  | {:after_ai, String.t()}
  | {:joiner, String.t()}


      


Options for formatting HRI.
	:include - list of AI strings (e.g., ["01", "10"]). If provided, only these AIs
will be included in the output. Default is nil (all present AIs will be included).
	:before_ai - string to prepend to the (AI) segment. Useful for ZPL commands (^FD)
or visual delimiters. Default is "".
	:after_ai - string to append after the (AI) segment but before the value.
Default is "".
	:joiner - string used to join the distinct segments. Can be a space, a newline (),
or a command delimiter. Default is "".


  


        

      

      
        Functions


        


    

  
    
      
    
    
      to_gs1(data_structure, opts \\ [])



        
          
        

    

  


  

      

          @spec to_gs1(GS1.DataStructure.t(), [gs1_opts()]) :: String.t()


      


Constructs  GS1 encoded string from the Data Structure.
Automatically handles the insertion of GS for var-length AIs.
Options
  See gs1_opts/0 for details.
Logic
	Prepends the Symbology Identifier (Prefix).
	Iterates through AIs.
	If an AI is variable-length (e.g., AI "10" or "21") AND it is not the last element,
adds the group_separator.
	Fixed-length AIs (e.g., "01" or "11") do not receive a separator.

Examples
iex> ds = %GS1.DataStructure{ais: %{"01" => "09876543210987", "10" => "BATCH123"}, fnc1_prefix: "]d2"}
iex> GS1.Formatter.to_gs1(ds)
"]d2010987654321098710BATCH123"

# Variable length field followed by another field gets a separator:
iex> ds_with_serial = %GS1.DataStructure{ais: %{"01" => "09876543210987", "10" => "BATCH123", "21" => "SERIAL"}, fnc1_prefix: "]d2"}
iex> GS1.Formatter.to_gs1(ds_with_serial)
"]d2010987654321098710BATCH123\x1D21SERIAL"

  



    

  
    
      
    
    
      to_hri(data_structure, opts \\ [])



        
          
        

    

  


  

      

          @spec to_hri(GS1.DataStructure.t(), [hri_opts()]) :: String.t()


      


Formats DataStructure struct into a formatted HRI string.
Options allow for filtering specific fields or generating custom printer commands.
Options
See hri_opts/0 for details.
Examples
1. Standard HRI with default opts
iex> ds = %GS1.DataStructure{ais: %{"01" => "09876543210987", "10" => "BATCH123"}}
iex> GS1.Formatter.to_hri(ds)
"(01)09876543210987(10)BATCH123"
2. Including specific fields Only)
iex> ds = %GS1.DataStructure{ais: %{"01" => "09876543210987", "10" => "LOT-10"}}
iex> GS1.Formatter.to_hri(ds, include: ["01"])
"(01)09876543210987"
3. Visual Spacing
iex> ds = %GS1.DataStructure{ais: %{"01" => "09876543210987", "10" => "BATCH123"}}
iex> GS1.Formatter.to_hri(ds, before_ai: " ", after_ai: ": ")
" (01): 09876543210987 (10): BATCH123"
4. ZPL / Printer Format. Generates a ZPL block where each line is a field
iex> ds = %GS1.DataStructure{ais: %{"01" => "09876543210987", "10" => "BATCH123"}}
iex> GS1.Formatter.to_hri(ds,
...>    before_ai: "^FO50,50^ADN,36,20^FD", # Start Field command
...>    joiner: "^FS\n"                    # Field Separator + Newline
...> )
"^FO50,50^ADN,36,20^FD(01)09876543210987^FS\n^FO50,50^ADN,36,20^FD(10)BATCH123"
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GS1.Parser 
    



      
Parser for GS1 Data Structures.
Parsing pipeline:
	Prefix matching: Identifies the Symbology Identifier (e.g., ]d2 for DataMatrix).
	Tokenization: Splits the raw string into segments using Tokenizer. Each segment is defined
by 2 digit "base AI" (than must be normalized and checked and verified with AIRegistry) and data part.
	Normalization: Reconstructs full AIs from tokens (e.g., merging 31 + 03 -> 3103)
and performs compliance checks against the AIRegistry.
	Date Structure creation: Returns GS1.DataStructure.t/0 suitable for further validation and processing.


      


      
        Summary


  
    Types
  


    
      
        error_reason()

      


        Error reasons returned by parse/1.



    





  
    Functions
  


    
      
        parse(input)

      


        Parses a raw GS1 string into a GS1.DataStructure.



    





      


      
        Types


        


  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() ::
  :empty
  | :invalid_input
  | {:tokenize, String.t(), non_neg_integer()}
  | {:duplicate_ai, {String.t(), String.t()}}
  | {:unknown_ai, {String.t(), String.t()}}
  | {:not_enough_data, {String.t(), String.t()}}
  | {:ai_part_non_num, {String.t(), String.t()}}


      


Error reasons returned by parse/1.
Simple errors
	:empty - input string is empty.
	:invalid_input - input is not a binary string.

Tokenization errors
	{:tokenize, reason, position} - string structure is invalid or malformed.
The reason is a description from the tokenizer, and position is
character index where the invalid sequence begins.

AI processing errors
All AI errors include a tuple {ai, data} containing the AI code
and its associated data segment:
	{:unknown_ai, {ai, data}} - AI is not recognized in the registry.
	{:duplicate_ai, {ai, data}} - same AI appears more than once.
	{:not_enough_data, {ai, data}} - data segment is too short to
reconstruct a 3 or 4 digit AI.
	{:ai_part_non_num, {ai, data}} - expected numeric digits for the AI
suffix during reconstruction, but found non-digit characters.


  


        

      

      
        Functions


        


  
    
      
    
    
      parse(input)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, GS1.DataStructure.t()} | {:error, error_reason()}


      


Parses a raw GS1 string into a GS1.DataStructure.
Errors
  The following error tuples may be returned:
	:empty - input string is empty.
	:invalid_input - input is not a binary string.
	{:tokenize, reason, invalid_seq_start} - string structure is invalid or malformed.
  An invalid_seq_start is an index of bad sequence in input string.
	{:unknown_ai, {ai, data}} - AI is not recognized
	{:duplicate_ai, {ai, data}} - same AI appears twice
	{:not_enough_data, {ai, data}} - string ends prematurely for a AI.
	{:ai_part_non_num, {ai, data}} - expected digits for an AI suffix during reconstruction,
  but found other characters.

Examples
iex> GS1.Parser.parse("]d20198765432109876")
{:ok,
  %GS1.DataStructure{
    content: "]d20198765432109876",
    type: :gs1_datamatrix,
    fnc1_prefix: "]d2",
    ais: %{"01" => "98765432109876"}
  }}
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GS1.Tokenizer 
    



      
Configured GS1 Tokenizer. See GS1.Tokenizer.Base.
Examples
iex> GS1.Tokenizer.tokenize("010460049469420217210228")
{:ok, [
  ai_fixed: {"01", "04600494694202"},
  ai_fixed: {"17", "210228"}
], "", %{}, {1, 0}, 24}

      


      
        Summary


  
    Functions
  


    
      
        tokenize(binary, opts \\ [])

      


        Tokenizes a raw GS1 input string.



    





      


      
        Functions


        


    

  
    
      
    
    
      tokenize(binary, opts \\ [])



        
          
        

    

  


  

      

          @spec tokenize(binary(), keyword()) ::
  {:ok, [term()], rest, context, line, byte_offset}
  | {:error, reason, rest, context, line, byte_offset}
when line: {pos_integer(), byte_offset},
     byte_offset: non_neg_integer(),
     rest: binary(),
     reason: String.t(),
     context: map()


      


Tokenizes a raw GS1 input string.
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GS1.Tokenizer.Base 
    



      
Compile–time base for GS1 tokenizers based on NimbleParsec.
The tokenizer is deliberately “dumb”: it does not perform GS1 specific semantic checks or validations.
The tokenizer always returns AI prefixes in their minimal, two-digit form,
even when the actual GS1 AI is longer.
All tokens produced by the tokenizer must undergo further normalization
to reconstruct the canonical AI and produce Element Strings.

      


      
        Summary


  
    Types
  


    
      
        token()

      


        A single parsed token. Wraps the kind and the data tuple.



    


    
      
        token_data()

      


        The raw data tuple extracted by the tokenizer.
Format: {ai_prefix, data_content}.



    


    
      
        token_kind()

      


        The type of the Application Identifier (AI).



    


    
      
        tokenize_result()

      


        The result returned by tokenize/2.
Includes the list of tokens, remaining binary, context, line, and offset.



    





      


      
        Types


        


  
    
      
    
    
      token()



        
          
        

    

  


  

      

          @type token() :: {token_kind(), token_data()}


      


A single parsed token. Wraps the kind and the data tuple.

  



  
    
      
    
    
      token_data()



        
          
        

    

  


  

      

          @type token_data() :: {String.t(), String.t()}


      


The raw data tuple extracted by the tokenizer.
Format: {ai_prefix, data_content}.

  



  
    
      
    
    
      token_kind()



        
          
        

    

  


  

      

          @type token_kind() :: :ai_fixed | :ai_var


      


The type of the Application Identifier (AI).
	:ai_fixed - The AI has a fixed length.
	:ai_var - The AI has a variable length (delimited by FNC1/GS or end of string).


  



  
    
      
    
    
      tokenize_result()



        
          
        

    

  


  

      

          @type tokenize_result() ::
  {:ok, [token()], rest :: binary(), context :: map(), line :: pos_integer(),
   byte_offset :: pos_integer()}
  | {:error, reason :: String.t(), rest :: binary(), context :: map(),
     line :: pos_integer(), byte_offset :: pos_integer()}


      


The result returned by tokenize/2.
Includes the list of tokens, remaining binary, context, line, and offset.
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GS1.Utils 
    



      
Utility functions for:
	GLN validation
	Converting AI data with implied decimal points into floats.
	Converting between GS1 20-digit location strings and WGS84 lat/long coordinates and vice versa.


      


      
        Summary


  
    Functions
  


    
      
        data_iso_to_float(arg1, dec_places)

      


        Extracts ISO currency code and amount value from ISO AI data string containing an ISO currency code prefix followed by an amount
with an implied decimal point into structured data.



    


    
      
        data_to_float(data, dec_places)

      


        Converts a AIs (like "310x", "320x", etc.) data string, which may contain an
implied decimal point to float.



    


    
      
        string_20_to_wgs84_lat_log(arg1)

      


        Converts a 20-char data string (e.g., AI "8200") to WGS84 lat, lon coords.



    


    
      
        to_wgs84_latitude_deg(x)

      


        Decodes int X component of GS1 location string back into a WGS84 latitude.



    


    
      
        to_wgs84_longitude_deg(y)

      


        Decodes the int Y component of GS1 location string back into a WGS84 longitude.



    


    
      
        valid_gln?(code)

      


        Validates if a code structure matches a GLN (Global Location Number).
GLN is structurally identical to a GTIN-13 but relies on context.



    


    
      
        wgs84_lat_log_to_ints(lat_deg, lon_deg)

      


        Converts WGS84 lat/lon coords into integer representation used by GS1.



    


    
      
        wgs84_lat_log_to_string_20(lat_deg, lon_deg)

      


        Converts WGS84 lan, lon coords to 20-char GS1 encoded string.



    





      


      
        Functions


        


  
    
      
    
    
      data_iso_to_float(arg1, dec_places)



        
          
        

    

  


  

      

          @spec data_iso_to_float(String.t(), any()) ::
  {:error, :invalid | :len_mismatch} | {:ok, String.t(), float()}


      


Extracts ISO currency code and amount value from ISO AI data string containing an ISO currency code prefix followed by an amount
with an implied decimal point into structured data.
This function is used for AIs like "391n" where the data field consists of:
	3-digit ISO 4217 currency code (e.g., "978" for EUR, "840" for USD)
	Amount with an implied decimal point position (n part from AI)

See data_to_float/2 for the underlying amount conversion logic.
Parameters
	data: AI data string starting with a 3-digit ISO currency code followed by the amount
(e.g., "978150" for €1.50 when dec_places is 2).
	dec_places: The number of digits after the implied decimal point.

Returns
	{:ok, iso_code_str, float_amount} - on success; note that ISO 4217 currency code validation is not performed.
	{:error, :invalid} - if the ISO code or amount cannot be parsed.
	{:error, :len_mismatch} - if the amount part is too short for the given decimal places.

Examples
iex> GS1.Utils.data_iso_to_float("978150", 2)
{:ok, "978", 1.5}

iex> GS1.Utils.data_iso_to_float("8401000", 0)
{:ok, "840", 1000.0}

iex> GS1.Utils.data_iso_to_float("978099", 2)
{:ok, "978", 0.99}

  



  
    
      
    
    
      data_to_float(data, dec_places)



        
          
        

    

  


  

      

          @spec data_to_float(String.t(), non_neg_integer()) ::
  {:error, :invalid | :len_mismatch} | {:ok, float()}


      


Converts a AIs (like "310x", "320x", etc.) data string, which may contain an
implied decimal point to float.
The dec_places parameter specifies how many digits from the right of the string
represent the fractional part. See genspec: 7.8.7 Application Identifiers with implied
decimal point positions
Parameters
	data: AI data part (e.g., "3000200").
	dec_places: The number of digits after the implied decimal point (e.g., 3).

Returns
	{:ok, float()} - if conversion is successful.
	{:error, :invalid} - if the resulting string cannot be parsed as a float.
	{:error, :len_mismatch} - if the length of data is less than or equal to dec_places.

Examples
iex> GS1.Utils.data_to_float("3000200", 3)
{:ok, 3000.2}

  



  
    
      
    
    
      string_20_to_wgs84_lat_log(arg1)



        
          
        

    

  


  

      

          @spec string_20_to_wgs84_lat_log(String.t()) ::
  {:error, :invalid} | {:ok, {float(), float()}}


      


Converts a 20-char data string (e.g., AI "8200") to WGS84 lat, lon coords.
Input is split into two 10-char parts:
	First 10 characters encode latitude (X).
	Second 10 characters encode longitude (Y).

The conversion logic is defined by GS1 specifications for location encoding.
Parameters
	data: A 20-char binary/string containing the encoded coordinates.

Returns
	{:ok, {latitude, longitude}}  - where both are floats.
	{:error, :invalid} -  if the input is not a 20-char binary or parts are invalid.

Examples
iex> GS1.Utils.string_20_to_wgs84_lat_log("02790858483015297971")
{:ok, {-62.0914152, -58.470202900000004}}

  



  
    
      
    
    
      to_wgs84_latitude_deg(x)



        
          
        

    

  


  

      

          @spec to_wgs84_latitude_deg(non_neg_integer()) :: nil | float()


      


Decodes int X component of GS1 location string back into a WGS84 latitude.
Examples
  iex> GS1.Utils.to_wgs84_latitude_deg(0279085848)
  -62.0914152

  



  
    
      
    
    
      to_wgs84_longitude_deg(y)



        
          
        

    

  


  

      

          @spec to_wgs84_longitude_deg(non_neg_integer()) :: nil | float()


      


Decodes the int Y component of GS1 location string back into a WGS84 longitude.
Examples
  iex> GS1.Utils.to_wgs84_longitude_deg(3015297971)
  -58.470202900000004

  



  
    
      
    
    
      valid_gln?(code)



        
          
        

    

  


  

      

          @spec valid_gln?(String.t()) :: boolean()


      


Validates if a code structure matches a GLN (Global Location Number).
GLN is structurally identical to a GTIN-13 but relies on context.
Examples
iex> GS1.Utils.valid_gln?("4006381333931")
true

  



  
    
      
    
    
      wgs84_lat_log_to_ints(lat_deg, lon_deg)



        
          
        

    

  


  

      

          @spec wgs84_lat_log_to_ints(float(), float()) ::
  {:ok, {non_neg_integer(), non_neg_integer()}} | {:error, :invalid_lat_lon}


      


Converts WGS84 lat/lon coords into integer representation used by GS1.
This function applies the offset and scaling factors defined in the GS1 General Specifications
but does not format them into the final data field string.
Parameters
	lat_deg: WGS84 latitude in decimal degrees ([-90.0, 90.0]).
	lon_deg: WGS84 longitude in decimal degrees ([-180.0 and 180.0]).

Returns
	{:ok, {x_int, y_int}} - int representations of latitude and longitude.
	{:error, :invalid_lat_lon} - error if coords is out of range.

Examples
  iex> GS1.Utils.wgs84_lat_log_to_ints(-62.0914152, -58.470202900000004)
  {:ok, {279085848, 3015297971}}

  



  
    
      
    
    
      wgs84_lat_log_to_string_20(lat_deg, lon_deg)



        
          
        

    

  


  

      

          @spec wgs84_lat_log_to_string_20(float(), float()) ::
  {:ok, String.t()} | {:error, :invalid_lat_lon}


      


Converts WGS84 lan, lon coords to 20-char GS1 encoded string.
The resulting string is formatted as a 10-digit encoded latitude followed by a 10-digit encoded longitude.
Each encoded integer is padded with leading zeros to ensure a 10-char length.
This is the reverse operation of string_20_to_wgs84_lat_log/1.
Parameters
	lat_deg: WGS84 latitude in decimal degrees ($-90.0$ to $90.0$).
	lon_deg: WGS84 longitude in decimal degrees ($-180.0$ to $180.0$).

Returns
	{:ok, String.t()} - 20-char encoded string.
	{:error, :invalid_lat_lon} - when input coords are outside the valid WGS84 range.

Examples
iex> GS1.Utils.wgs84_lat_log_to_string_20(-62.0914152, -58.470202900000004)
{:ok, "02790858483015297971"}
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GS1.ValidationError 
    



      
Single validation rule error.

      


      
        Summary


  
    Types
  


    
      
        code()

      


        Validation error code.



    


    
      
        t()

      


        Validation error struct.



    





      


      
        Types


        


  
    
      
    
    
      code()



        
          
        

    

  


  

      

          @type code() ::
  :invalid_check_digit
  | :invalid_date
  | :missing_ai
  | :forbidden_ai
  | :constraint_ai


      


Validation error code.
	:invalid_check_digit - AI data field failed with checksum validation.
	:invalid_date - AI date field (YYMMDD) validation failed
	:missing_ai - Required AI missing in Data Structure.
	:forbidden_ai - AI was present in Data Structure that is not allowed in validation context.
	:constraint_ai - AI violates constraint check.


  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %GS1.ValidationError{ai: String.t(), code: code(), message: String.t()}


      


Validation error struct.
Fields
	:code - error code (see code/0).
	:ai - Application Identifier (AI) associated with the error.
	:message - user friendly error message.


  


        

      


  

  
    
    GS1.Validator - gs1_barcode v0.1.2
    
    

    


  
  

    
GS1.Validator 
    



      
GS1 Data Structure validator.
Configurable validator for GS1 Data Structures with support of custom DSL constraints.

      


      
        Summary


  
    Types
  


    
      
        result()

      


        Result of a validation.



    





  
    Functions
  


    
      
        validate(ds, config)

      


        Validates a GS1 Data Structure against a given configuration.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: :ok | {:invalid, [GS1.ValidationError.t()]}


      


Result of a validation.
	:ok - signifies that Data Structure passed all validation checks.
	{:invalid, errors} - when one or more validation checks failed,
where errors is a list of accumulated GS1.ValidationError.t().


  


        

      

      
        Functions


        


  
    
      
    
    
      validate(ds, config)



        
          
        

    

  


  

      

          @spec validate(GS1.DataStructure.t(), GS1.ValidatorConfig.t()) :: result()


      


Validates a GS1 Data Structure against a given configuration.
The validation process is a pipeline of checks: required AIs, forbidden AIs,
check digits, dates for predefined set of AIs, and custom DSL constraints.
Examples
iex> ds = %GS1.DataStructure{
...>  content: "01937123456789043103001234911A2B3C4D5E",
...>  type: :unknown,
...>  fnc1_prefix: "",
...>  ais: %{"01" => "93712345678904", "3103" => "001234", "91" => "1A2B3C4D5E"}
...> }
iex> GS1.Validator.validate(ds, GS1.ValidatorConfig.new(required_ais: ["01", "3103", "91"]))
:ok
iex> GS1.Validator.validate(ds, GS1.ValidatorConfig.new(forbidden_ais: ["3103"]))
{:invalid,
  [
    %GS1.ValidationError{
      code: :forbidden_ai,
      ai: "3103",
      message: ~s(Forbidden AIs found: "3103")
    }
  ]}
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GS1.Validator.Constraint 
    



      
A DSL for building reusable GS1 AI validation constraint predicates,
that are intended to be lightweight and composable.
Examples
import GS1.Validator.Constraint

constraint = all([is_num(), len(14)])

constraint.("12345678901234") # => true
constraint.("ABC")            # => false

      


      
        Summary


  
    Types
  


    
      
        predicate()

      


        Validation predicate function that tests a string value against a constraint.



    





  
    Functions
  


    
      
        all(predicates)

      


        Returns true only if all predicates in the list return true.
Acts as a logical AND.



    


    
      
        any(predicates)

      


        Returns true if at least one predicate in the list returns true.
Acts as a logical OR.



    


    
      
        between(min, max)

      


        Checks if value is an integer string within the range [min, max] (inclusive).



    


    
      
        format(type)

      


        Generates a validator for a specific pre-defined GS1 data format.



    


    
      
        is_num()

      


        Checks if the value consists entirely of digits.



    


    
      
        len(n)

      


        Checks if the string value has an exact length of n.



    


    
      
        matches(regex)

      


        Checks if the value matches the given Regex.



    


    
      
        max_len(n)

      


        Checks if string value has a length less than or equal to n.



    


    
      
        min_len(n)

      


        Checks if string value has a length greater than or equal to n.



    


    
      
        not_(a)

      


        Inverts the result of a predicate.



    





      


      
        Types


        


  
    
      
    
    
      predicate()



        
          
        

    

  


  

      

          @type predicate() :: (String.t() -> boolean())


      


Validation predicate function that tests a string value against a constraint.

  


        

      

      
        Functions


        


  
    
      
    
    
      all(predicates)


        (macro)


        
          
        

    

  


  

      

          @spec all([predicate()]) :: Macro.t()


      


Returns true only if all predicates in the list return true.
Acts as a logical AND.
Usage
all([is_num(), len(5)])

  



  
    
      
    
    
      any(predicates)


        (macro)


        
          
        

    

  


  

      

          @spec any([predicate()]) :: Macro.t()


      


Returns true if at least one predicate in the list returns true.
Acts as a logical OR.
Usage
any([len(5), len(8)])

  



  
    
      
    
    
      between(min, max)


        (macro)


        
          
        

    

  


  

      

          @spec between(pos_integer(), pos_integer()) :: Macro.t()


      


Checks if value is an integer string within the range [min, max] (inclusive).

  



  
    
      
    
    
      format(type)


        (macro)


        
          
        

    

  


  

      

          @spec format(atom()) :: Macro.t()


      


Generates a validator for a specific pre-defined GS1 data format.
Supported Formats
	:date_yymmdd - validates YYMMDD date format and represents a valid calendar date.
	:date_yymmd0 - validates YYMMD0 format.

Usage
format(:date_yymmdd)

  



  
    
      
    
    
      is_num()


        (macro)


        
          
        

    

  


  

      

          @spec is_num() :: Macro.t()


      


Checks if the value consists entirely of digits.

  



  
    
      
    
    
      len(n)


        (macro)


        
          
        

    

  


  

      

          @spec len(pos_integer()) :: Macro.t()


      


Checks if the string value has an exact length of n.

  



  
    
      
    
    
      matches(regex)


        (macro)


        
          
        

    

  


  

      

          @spec matches(Macro.t()) :: Macro.t()


      


Checks if the value matches the given Regex.

  



  
    
      
    
    
      max_len(n)


        (macro)


        
          
        

    

  


  

      

          @spec max_len(pos_integer()) :: Macro.t()


      


Checks if string value has a length less than or equal to n.

  



  
    
      
    
    
      min_len(n)


        (macro)


        
          
        

    

  


  

      

          @spec min_len(pos_integer()) :: Macro.t()


      


Checks if string value has a length greater than or equal to n.

  



  
    
      
    
    
      not_(a)


        (macro)


        
          
        

    

  


  

      

          @spec not_(predicate()) :: Macro.t()


      


Inverts the result of a predicate.

  


        

      


  

  
    
    GS1.ValidatorConfig - gs1_barcode v0.1.2
    
    

    


  
  

    
GS1.ValidatorConfig 
    



      
GS1 Validator config struct.
Defines the rules used to validate a parsed GS1.DataStructure.t/0.
Supports builder style, allowing to chain configuration options.
Options
	:fail_fast - If true, validation stops when error found. Defaults to true.
	:required_ais - list of AIs that must appear in the Data Structure.
	:forbidden_ais - ist of AIs that must NOT appear.
	:constraints - map of custom validation functions keyed by AI.


      


      
        Summary


  
    Types
  


    
      
        t()

      


        Validation strategy and ruleset.



    





  
    Functions
  


    
      
        new(opts \\ [])

      


        Creates a new GS1.ValidatorConfig with optional default values.



    


    
      
        put_constraint(config, ai, fun)

      


        Adds a custom validation constraint for a specific AI.



    


    
      
        put_forbidden_ai(config, ai)

      


        Adds a single AI to the forbidden list.



    


    
      
        put_required_ai(config, ai)

      


        Adds a single AI to the required list.



    


    
      
        set_constraints(config, constraints)

      


        Sets (replaces) map of constraints.



    


    
      
        set_fail_fast(config, fail_fast)

      


        Sets the fail_fast strategy.



    


    
      
        set_forbidden_ais(config, ais)

      


        Sets (replaces) list of forbidden AIs.



    


    
      
        set_required_ais(config, ais)

      


        Sets (replaces) list of required AIs.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %GS1.ValidatorConfig{
  constraints: %{required(String.t()) => GS1.Validator.Constraint.predicate()},
  fail_fast: boolean(),
  forbidden_ais: [String.t()],
  required_ais: [String.t()]
}


      


Validation strategy and ruleset.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  fail_fast: boolean(),
  required_ais: [String.t()],
  forbidden_ais: [String.t()],
  constraints: %{required(String.t()) => GS1.Validator.Constraint.predicate()}
) :: t()


      


Creates a new GS1.ValidatorConfig with optional default values.
Examples
iex> GS1.ValidatorConfig.new(fail_fast: false, required_ais: ["01", "21"])
%GS1.ValidatorConfig{
  fail_fast: false,
  required_ais: ["01", "21"],
  forbidden_ais: [],
  constraints: %{}
}

  



  
    
      
    
    
      put_constraint(config, ai, fun)



        
          
        

    

  


  

      

          @spec put_constraint(t(), String.t(), GS1.Validator.Constraint.predicate()) :: t()


      


Adds a custom validation constraint for a specific AI.
Examples
iex> GS1.ValidatorConfig.new()
...> |> GS1.ValidatorConfig.put_constraint("01", fn val -> String.length(val) == 14 end)

  



  
    
      
    
    
      put_forbidden_ai(config, ai)



        
          
        

    

  


  

      

          @spec put_forbidden_ai(t(), String.t()) :: t()


      


Adds a single AI to the forbidden list.

  



  
    
      
    
    
      put_required_ai(config, ai)



        
          
        

    

  


  

      

          @spec put_required_ai(t(), String.t()) :: t()


      


Adds a single AI to the required list.

  



  
    
      
    
    
      set_constraints(config, constraints)



        
          
        

    

  


  

      

          @spec set_constraints(t(), %{
  required(String.t()) => GS1.Validator.Constraint.predicate()
}) :: t()


      


Sets (replaces) map of constraints.

  



  
    
      
    
    
      set_fail_fast(config, fail_fast)



        
          
        

    

  


  

      

          @spec set_fail_fast(t(), boolean()) :: t()


      


Sets the fail_fast strategy.

  



  
    
      
    
    
      set_forbidden_ais(config, ais)



        
          
        

    

  


  

      

          @spec set_forbidden_ais(t(), [String.t()]) :: t()


      


Sets (replaces) list of forbidden AIs.

  



  
    
      
    
    
      set_required_ais(config, ais)



        
          
        

    

  


  

      

          @spec set_required_ais(t(), [String.t()]) :: t()


      


Sets (replaces) list of required AIs.
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