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QRNBUEx
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[image: Documentation]
[image: License]
Elixir library for generating NBU-compliant QR codes for Ukrainian payment systems.
Generate QR codes compatible with the National Bank of Ukraine (NBU) standards for money transfers to Ukrainian IBANs. Compatible with all major Ukrainian banking apps including PrivatBank, Monobank, Sense Bank, Ukrgazbank (EcoBank), PUMB, SportBank, IZIBank, and others.

  
    
  
  Features


	✅ All Three NBU QR Code Versions: V001 (EPC compatible), V002 (Base64URL), V003 (Extended)
	✅ Full Validation: IBAN checksum, tax IDs (EDRPOU/ITIN), amounts, dates
	✅ Character Encoding: UTF-8 and CP1251 (Windows-1251) support
	✅ Type Safety: Custom types with compile-time validation
	✅ Comprehensive Testing: 495 tests with 90.35% coverage
	✅ QR Code Rendering: Built-in PNG, SVG, and terminal output support
	✅ Rich Documentation: Inline docs with examples and type specs
	✅ NBU Compliant: Implements NBU Resolution No. 97 (August 19, 2025)


  
    
  
  Installation


Add qr_nbu_ex to your list of dependencies in mix.exs:
def deps do
  [
    {:qr_nbu_ex, "~> 0.2.1"},
    {:decimal, "~> 2.0"}
  ]
end

  
    
  
  Quick Start



  
    
  
  Simple Payment (V001 - Plain Text)


{:ok, qr_data} = QRNBU.generate(:v001, %{
  recipient: "ТОВ Компанія Приклад",
  iban: "UA213223130000026007233566001",
  recipient_code: "12345678",
  purpose: "Оплата за послуги"
})

# Returns plain text QR data compatible with EPC QR codes

  
    
  
  Payment with Amount (V002 - Base64URL)


{:ok, qr_url} = QRNBU.generate(:v002, %{
  recipient: "ФОП Іваненко І.І.",
  iban: "UA213223130000026007233566001",
  recipient_code: "1234567890",  # ITIN (10 digits for individuals)
  purpose: "Оплата товарів згідно рахунку №123",
  amount: Decimal.new("1500.50"),
  encoding: :utf8
})

# Returns: "https://qr.bank.gov.ua/[base64url_encoded_data]"

  
    
  
  Advanced Payment (V003 - Extended Features)


{:ok, qr_url} = QRNBU.generate(:v003, %{
  recipient: "ТОВ Інтернет-магазин",
  iban: "UA213223130000026007233566001",
  recipient_code: "12345678",
  purpose: "Оплата замовлення #ORD-2024-001",
  amount: Decimal.new("2450.00"),
  category_purpose: "SUPP/REGU",  # ISO 20022 category
  reference: "INV-2024-001",
  display: "Оплата до 31.12.2024",
  invoice_validity: ~N[2024-12-31 23:59:59],
  invoice_creation: ~N[2024-01-09 10:00:00],
  field_lock: 0x0001  # Lock specific fields
})

  
    
  
  Version Selection Guide


	Version	Use Case	Format	Features
	V001	Simple payments, EPC compatibility	Plain text	Basic fields only
	V002	Modern payments	Base64URL	+ References
	V003	Advanced payments	Base64URL	+ ISO 20022, field locking, timestamps


  
    
  
  Field Reference



  
    
  
  Required Fields (All Versions)


	recipient: Recipient name (1-70 characters)
	iban: Ukrainian IBAN (UA + 27 digits with valid checksum)
	recipient_code: Tax ID - EDRPOU (8 digits) or ITIN (10 digits)
	purpose: Payment purpose (1-140 characters)


  
    
  
  Optional Common Fields


	amount: Payment amount as Decimal.t() (e.g., Decimal.new("100.50"))
	function: Function code (:uct, :ict, :xct) - default: :uct
	encoding: Character encoding (:utf8, :cp1251) - default: :utf8


  
    
  
  V002/V003 Additional Fields


	reference: Payment reference number (max 35 characters)


  
    
  
  V003 Exclusive Fields


	unique_recipient_id: Unique recipient identifier (max 35 characters)
	category_purpose: ISO 20022 category (format: CCCC/PPPP, e.g., "SUPP/REGU")
	display: Display text for QR scanner (max 140 characters)
	field_lock: Field lock bitmap integer 0x0000-0xFFFF
	invoice_validity: Invoice expiration as NaiveDateTime.t()
	invoice_creation: Invoice creation timestamp as NaiveDateTime.t()
	digital_signature: Digital signature (max 1000 characters)


  
    
  
  Validation


The library automatically validates all fields:
# Invalid IBAN checksum
{:error, message} = QRNBU.generate(:v001, %{
  recipient: "Test",
  iban: "UA213223130000026007233566002",  # Wrong checksum
  recipient_code: "12345678",
  purpose: "Test"
})
# Returns: {:error, "Invalid IBAN checksum"}

# Invalid tax ID format
{:error, message} = QRNBU.generate(:v002, %{
  recipient: "Test",
  iban: "UA213223130000026007233566001",
  recipient_code: "123",  # Too short
  purpose: "Test"
})
# Returns: {:error, "Tax ID must be 8 digits (EDRPOU) or 10 digits (ITIN)"}

  
    
  
  Error Handling


All functions return {:ok, result} or {:error, reason} tuples:
case QRNBU.generate(:v003, payment_data) do
  {:ok, qr_url} ->
    # Success: use qr_url
    Logger.info("Generated QR: #{qr_url}")
    
  {:error, reason} ->
    # Handle error
    Logger.error("QR generation failed: #{reason}")
end

  
    
  
  Character Encoding



  
    
  
  UTF-8 (Default)


{:ok, qr} = QRNBU.generate(:v002, %{
  # ... fields ...
  purpose: "Оплата товарів українською",
  encoding: :utf8
})

  
    
  
  CP1251 (Windows-1251)


{:ok, qr} = QRNBU.generate(:v002, %{
  # ... fields ...
  purpose: "Оплата товарів",
  encoding: :cp1251
})

  
    
  
  QR Code Rendering


The library includes built-in QR code rendering functionality through QRNBU.Renderer:

  
    
  
  Render as PNG


# Generate QR data
{:ok, qr_string} = QRNBU.generate(:v001, payment_data)

# Render as PNG binary
{:ok, png_binary} = QRNBU.Renderer.to_png(qr_string)
File.write!("payment.png", png_binary)

# With custom options
{:ok, png} = QRNBU.Renderer.to_png(qr_string, 
  width: 500,
  error_correction: :h  # :l, :m, :q, or :h
)

  
    
  
  Render as SVG


# Render as SVG string (with default UAH logo)
{:ok, svg_string} = QRNBU.Renderer.to_svg(qr_string)
File.write!("payment.svg", svg_string)

# With custom size
{:ok, svg} = QRNBU.Renderer.to_svg(qr_string, width: 400)

# Without logo
{:ok, svg} = QRNBU.Renderer.to_svg(qr_string, logo: false)

# With custom logo (no white circle background)
{:ok, svg} = QRNBU.Renderer.to_svg(qr_string, logo: "/path/to/custom-logo.svg")

# With inline SVG logo
{:ok, svg} = QRNBU.Renderer.to_svg(qr_string, logo: {:svg, "<svg>...</svg>"})

  
    
  
  Display in Terminal


# Display QR code in terminal
:ok = QRNBU.Renderer.to_terminal(qr_string)

# With higher error correction
:ok = QRNBU.Renderer.to_terminal(qr_string, error_correction: :h)

  
    
  
  Convenience Functions


# Generate and save as PNG in one step
:ok = QRNBU.Renderer.save_png(:v002, payment_data, "payment.png")

# Generate and save as SVG
:ok = QRNBU.Renderer.save_svg(:v003, payment_data, "payment.svg",
  width: 600,
  error_correction: :q
)

# Generate and display in terminal
:ok = QRNBU.Renderer.display(:v001, payment_data)

  
    
  
  Error Correction Levels


	:l (Low) - ~7% error recovery
	:m (Medium) - ~15% error recovery (default)
	:q (Quartile) - ~25% error recovery
	:h (High) - ~30% error recovery

Higher error correction creates larger QR codes but increases resistance to damage.

  
    
  
  Testing


The library includes comprehensive testing:
# Run all tests
mix test

# Run tests with coverage
mix test --cover

# Current coverage: 90.35% (495 tests)


  
    
  
  Documentation


Full documentation is available on HexDocs.
Generate local documentation:
mix docs
open doc/index.html


  
    
  
  References


	NBU Resolution No. 97 (August 19, 2025)
	EPC QR Code Guidelines v3.0
	ISO 20022 External Code Sets


  
    
  
  License


MIT License - see LICENSE.md for details.

  
    
  
  Contributing


Contributions are welcome! Please:
	Fork the repository
	Create a feature branch
	Add tests for new functionality
	Ensure all tests pass: mix test
	Submit a pull request


  
    
  
  Support


	📖 Documentation
	🐛 Issue Tracker
	💬 Discussions




  

    
Migration Guide: ukraine_nbuqr → qr-nbu-ex
    

This guide provides comprehensive instructions for migrating from ukraine_nbuqr (v0.1.0) to qr-nbu-ex (v0.2.x).

  
    
  
  Table of Contents


	Overview
	Key Differences
	Breaking Changes
	Step-by-Step Migration
	API Mapping
	Code Examples
	New Features in qr-nbu-ex
	Troubleshooting



  
    
  
  Overview


ukraine_nbuqr and qr-nbu-ex both implement NBU QR code generation but with different architectures and capabilities:
	Feature	ukraine_nbuqr (0.1.0)	qr-nbu-ex (0.2.x)
	NBU Versions	V001 only (BCD format)	V001, V002, V003
	Main Module	UkraineNbuqrEx	QRNBU
	API Style	Builder pattern	Version-specific generation
	Rendering	Via EQRCode directly	Built-in QRNBU.Renderer
	Validation	External libraries	Built-in comprehensive validation
	Type Safety	Basic structs	Custom types with compile-time validation
	Field Locking	❌ Not supported	✅ V003 only
	ISO 20022	❌ Not supported	✅ V003 only
	Documentation	Basic	Comprehensive with examples



  
    
  
  Key Differences



  
    
  
  1. Module Structure


ukraine_nbuqr:
UkraineNbuqrEx/
├── QrData (struct definition)
├── QrData.Builder (data construction)
├── Qr (QR generation)
├── Amount (amount handling)
└── Commons (utilities)
qr-nbu-ex:
QRNBU/
├── Main API (generate/2, validate/2)
├── Versions/ (V001, V002, V003)
├── Validators/ (field-specific validation)
├── Encoders/ (charset, base64url, formatter)
├── Renderer/ (PNG, SVG, terminal output)
└── Types (custom types)

  
    
  
  2. NBU Version Support


ukraine_nbuqr only supports V001 (BCD format with plain text):
	12 fixed fields with CRLF line endings
	EPC QR code compatible
	Plain text output

qr-nbu-ex supports all three NBU versions:
	V001: Same as ukraine_nbuqr (plain text)
	V002: Base64URL encoded with 13 fields
	V003: Extended Base64URL with 17 fields, ISO 20022, field locking


  
    
  
  3. API Philosophy


ukraine_nbuqr:
	Builder pattern with QrData.Builder.build/1
	Separate steps: build → to_string → encode → to_link → to_qr
	Manual QR code rendering configuration

qr-nbu-ex:
	Direct version-specific generation with QRNBU.generate/2
	Single-step generation or granular control
	Built-in rendering helpers via QRNBU.Renderer


  
    
  
  4. Data Validation


ukraine_nbuqr:
	Relies on external libraries (iban_ex, ukraine_tax_id)
	Validation happens during build step
	Limited error messages

qr-nbu-ex:
	Built-in comprehensive validators for all fields
	Version-specific validation rules
	Detailed, actionable error messages
	IBAN checksum validation
	Tax ID format validation (EDRPOU 8 digits, ITIN 10 digits)



  
    
  
  Breaking Changes



  
    
  
  1. Module Names


	ukraine_nbuqr	qr-nbu-ex
	UkraineNbuqrEx.QrData.Builder	QRNBU
	UkraineNbuqrEx.Qr	QRNBU.Versions.V001
	UkraineNbuqrEx.Amount	Decimal (direct use)


  
    
  
  2. Function Signatures


ukraine_nbuqr:
UkraineNbuqrEx.QrData.Builder.build([
  recipient: "Name",
  iban: "UA...",
  tax_id: "12345678",
  amount: "100.50",
  purpose: "Payment"
])
qr-nbu-ex:
QRNBU.generate(:v001, %{
  recipient: "Name",
  iban: "UA...",
  recipient_code: "12345678",
  amount: Decimal.new("100.50"),
  purpose: "Payment"
})

  
    
  
  3. Field Names


	ukraine_nbuqr	qr-nbu-ex	Notes
	tax_id	recipient_code	More accurate terminology
	amount: "100.50"	amount: Decimal.new("100.50")	Type-safe amounts


  
    
  
  4. Output Format


ukraine_nbuqr returns different formats based on pipeline step:
{:ok, qr_data} = Builder.build(params)
{:ok, string} = Qr.to_string(qr_data)
{:ok, encoded} = Qr.encode(string)
{:ok, link} = Qr.to_link(encoded)
{:ok, svg} = Qr.to_qr(link, format: &Config.svg/2)
qr-nbu-ex returns the final QR string directly:
# V001: Plain text BCD format
{:ok, plain_text} = QRNBU.generate(:v001, data)

# V002/V003: Base64URL encoded URL
{:ok, url} = QRNBU.generate(:v002, data)

  
    
  
  5. Amount Handling


ukraine_nbuqr:
	String-based: "100.50" → normalized to "UAH100.5"
	Custom Amount struct with units/cents
	Automatic currency prefix

qr-nbu-ex:
	Decimal-based: Decimal.new("100.50")
	Precise decimal arithmetic
	No automatic currency prefix (handled internally)



  
    
  
  Step-by-Step Migration



  
    
  
  Step 1: Update Dependencies


Remove ukraine_nbuqr:
# mix.exs
def deps do
  [
    {:ukraine_nbuqr, "~> 0.1.0"}  # REMOVE
  ]
end
Add qr-nbu-ex:
# mix.exs
def deps do
  [
    {:qr_nbu_ex, "~> 0.2.8"},
    {:decimal, "~> 2.0"}  # Required
  ]
end
Run:
mix deps.get
mix deps.clean ukraine_nbuqr


  
    
  
  Step 2: Update Module Aliases


Before:
alias UkraineNbuqrEx.QrData.Builder
alias UkraineNbuqrEx.Qr
After:
alias QRNBU
alias QRNBU.Renderer  # If using rendering

  
    
  
  Step 3: Convert Data Building


Before (ukraine_nbuqr):
params = [
  recipient: "ТОВ Компанія",
  iban: "UA213223130000026007233566001",
  tax_id: "12345678",
  amount: "1500.50",
  purpose: "Оплата послуг"
]

case Builder.build(params) do
  {:ok, qr_data} ->
    # Use qr_data
  {:error, reason} ->
    # Handle error
end
After (qr-nbu-ex):
data = %{
  recipient: "ТОВ Компанія",
  iban: "UA213223130000026007233566001",
  recipient_code: "12345678",  # Changed from tax_id
  amount: Decimal.new("1500.50"),  # Changed to Decimal
  purpose: "Оплата послуг"
}

case QRNBU.generate(:v001, data) do
  {:ok, qr_string} ->
    # Use qr_string directly
  {:error, reason} ->
    # Handle error
end

  
    
  
  Step 4: Convert QR Generation


Before (ukraine_nbuqr pipeline):
with {:ok, qr_data} <- Builder.build(params),
     {:ok, string} <- Qr.to_string(qr_data),
     {:ok, encoded} <- Qr.encode(string),
     {:ok, link} <- Qr.to_link(encoded),
     {:ok, svg} <- Qr.to_qr(link, format: &Config.svg/2) do
  {:ok, svg}
end
After (qr-nbu-ex single call):
# Generate QR string
{:ok, qr_string} = QRNBU.generate(:v001, data)

# Render to SVG
{:ok, svg} = QRNBU.Renderer.to_svg(qr_string)

# Or combined:
:ok = QRNBU.Renderer.save_svg(:v001, data, "payment.svg")

  
    
  
  Step 5: Update Rendering


Before (ukraine_nbuqr):
# SVG with custom options
{:ok, svg} = Qr.to_qr(link, 
  format: &Config.svg/2,
  color: "#000",
  background_color: "#FFF",
  shape: "square",
  width: 300
)

# PNG
{:ok, png} = Qr.to_qr(link, format: &Config.png/2)
After (qr-nbu-ex):
# SVG with options
{:ok, svg} = QRNBU.Renderer.to_svg(qr_string, width: 300)

# PNG with options
{:ok, png} = QRNBU.Renderer.to_png(qr_string, 
  width: 500,
  error_correction: :h
)

# Terminal display
:ok = QRNBU.Renderer.to_terminal(qr_string)

# Save directly
:ok = QRNBU.Renderer.save_png(:v001, data, "payment.png")

  
    
  
  Step 6: Handle Validation


Before (ukraine_nbuqr):
# Validation happens during build
case Builder.build(params) do
  {:ok, qr_data} -> # Valid
  {:error, "Invalid IBAN"} -> # Handle
  {:error, "Invalid Tax ID"} -> # Handle
end
After (qr-nbu-ex):
# Pre-validate before generation
case QRNBU.validate(:v001, data) do
  :ok -> 
    # Data is valid, proceed
    QRNBU.generate(:v001, data)
  {:error, reason} -> 
    # Handle validation error
    {:error, reason}
end

# Or generate directly (includes validation)
case QRNBU.generate(:v001, data) do
  {:ok, qr_string} -> {:ok, qr_string}
  {:error, "Invalid IBAN checksum"} -> # More specific errors
  {:error, "Tax ID must be 8 digits (EDRPOU) or 10 digits (ITIN)"} -> # Clear messages
end


  
    
  
  API Mapping



  
    
  
  Core Functions


	ukraine_nbuqr	qr-nbu-ex	Notes
	Builder.build/1	QRNBU.generate/2	Different signatures
	Qr.to_string/2	V001.encode/1	Internal, rarely needed
	Qr.encode/1	Base64URL encoding	Internal for V002/V003
	Qr.to_link/1	Automatic in generate/2	Built-in
	Qr.to_qr/2	Renderer.to_svg/2	Separate module
	Qr.create/2	Renderer.save_*/3	Convenience methods
	N/A	QRNBU.validate/2	New validation API
	N/A	QRNBU.detect_version/1	New version detection


  
    
  
  Configuration


	ukraine_nbuqr	qr-nbu-ex	Notes
	Config.base_url/0	Built into versions	"https://qr.bank.gov.ua/" (V002), "https://qr.bank.gov.ua/" (V003)
	Config.service_label/0	Built into V001	"BCD"
	Config.function/0	:function parameter	Default :uct
	Config.encoding/0	:encoding parameter	Default :utf8
	Config.version/0	Version selector :v001/:v002/:v003	Explicit choice


  
    
  
  Amount Handling


	ukraine_nbuqr	qr-nbu-ex	Notes
	Amount.parse/1	Decimal.new/1	Standard library
	Amount.normalize/1	Decimal.to_string/1	Built-in
	Amount.validate/1	Automatic validation	During generation
	Amount.to_str/1	Internal formatting	Not needed



  
    
  
  Code Examples



  
    
  
  Example 1: Simple Payment (V001)


Before (ukraine_nbuqr):
defmodule MyApp.PaymentQR do
  alias UkraineNbuqrEx.QrData.Builder
  alias UkraineNbuqrEx.Qr

  def generate_payment_qr(recipient, iban, tax_id, amount, purpose) do
    params = [
      recipient: recipient,
      iban: iban,
      tax_id: tax_id,
      amount: amount,
      purpose: purpose
    ]

    with {:ok, qr_data} <- Builder.build(params),
         {:ok, string} <- Qr.to_string(qr_data),
         {:ok, encoded} <- Qr.encode(string),
         {:ok, link} <- Qr.to_link(encoded),
         {:ok, svg} <- Qr.to_qr(link, format: &Qr.Config.svg/2) do
      {:ok, svg}
    end
  end
end
After (qr-nbu-ex):
defmodule MyApp.PaymentQR do
  alias QRNBU
  alias QRNBU.Renderer

  def generate_payment_qr(recipient, iban, tax_id, amount, purpose) do
    data = %{
      recipient: recipient,
      iban: iban,
      recipient_code: tax_id,
      amount: Decimal.new(amount),
      purpose: purpose
    }

    with {:ok, qr_string} <- QRNBU.generate(:v001, data),
         {:ok, svg} <- Renderer.to_svg(qr_string) do
      {:ok, svg}
    end
  end
end

  
    
  
  Example 2: Payment with Amount (Upgrade to V002)


Before (ukraine_nbuqr - V001 only):
# ukraine_nbuqr only supports V001
params = [
  recipient: "ФОП Іваненко І.І.",
  iban: "UA213223130000026007233566001",
  tax_id: "1234567890",
  amount: "1500.50",
  purpose: "Оплата товарів"
]

{:ok, qr_data} = Builder.build(params)
{:ok, string} = Qr.to_string(qr_data)  # Plain text only
After (qr-nbu-ex - Use V002):
# Upgrade to V002 for Base64URL encoding
data = %{
  recipient: "ФОП Іваненко І.І.",
  iban: "UA213223130000026007233566001",
  recipient_code: "1234567890",  # ITIN (10 digits)
  amount: Decimal.new("1500.50"),
  purpose: "Оплата товарів",
  encoding: :utf8
}

{:ok, qr_url} = QRNBU.generate(:v002, data)
# Returns: "https://qr.bank.gov.ua/[base64url_encoded_data]"

  
    
  
  Example 3: Advanced Payment (New V003 Features)


Before (ukraine_nbuqr):
# NOT SUPPORTED - V003 features unavailable
After (qr-nbu-ex):
data = %{
  recipient: "ТОВ Інтернет-магазин",
  iban: "UA213223130000026007233566001",
  recipient_code: "12345678",
  purpose: "Оплата замовлення #ORD-2024-001",
  amount: Decimal.new("2450.00"),
  
  # V003-specific fields
  category_purpose: "SUPP/REGU",  # ISO 20022 category
  reference: "INV-2024-001",
  display: "Оплата до 31.12.2024",
  invoice_validity: ~N[2024-12-31 23:59:59],
  invoice_creation: ~N[2024-01-09 10:00:00],
  field_lock: 0x0001  # Lock specific fields
}

{:ok, qr_url} = QRNBU.generate(:v003, data)

  
    
  
  Example 4: Rendering Options


Before (ukraine_nbuqr):
# PNG with custom size
{:ok, link} = # ... build pipeline
{:ok, png} = Qr.to_qr(link, 
  format: &Qr.Config.png/2,
  width: 500,
  background_color: :transparent
)

File.write!("payment.png", png)
After (qr-nbu-ex):
# Direct save with options
:ok = QRNBU.Renderer.save_png(:v002, data, "payment.png",
  width: 500,
  error_correction: :h
)

# Or generate and save separately
{:ok, qr_string} = QRNBU.generate(:v002, data)
{:ok, png} = QRNBU.Renderer.to_png(qr_string, width: 500)
File.write!("payment.png", png)

# Terminal display
:ok = QRNBU.Renderer.display(:v002, data)

  
    
  
  Example 5: Error Handling


Before (ukraine_nbuqr):
case Builder.build(params) do
  {:ok, qr_data} ->
    # Success
    
  {:error, "Invalid IBAN"} ->
    # Generic error
    
  {:error, "Invalid Tax ID"} ->
    # Generic error
end
After (qr-nbu-ex):
case QRNBU.generate(:v001, data) do
  {:ok, qr_string} ->
    # Success
    
  {:error, "Invalid IBAN checksum"} ->
    # Specific error with actionable message
    
  {:error, "Tax ID must be 8 digits (EDRPOU) or 10 digits (ITIN)"} ->
    # Clear validation requirement
    
  {:error, "Recipient name must be 1-70 characters"} ->
    # Length validation with limits
end


  
    
  
  New Features in qr-nbu-ex



  
    
  
  1. Multiple NBU Versions


qr-nbu-ex supports all three official NBU QR code versions:
# V001: Plain text (EPC compatible)
{:ok, plain} = QRNBU.generate(:v001, data)

# V002: Base64URL encoded
{:ok, url_v2} = QRNBU.generate(:v002, data)

# V003: Extended with ISO 20022
{:ok, url_v3} = QRNBU.generate(:v003, data)

  
    
  
  2. Version Detection


qr_string = "https://qr.bank.gov.ua/..."
{:ok, :v002} = QRNBU.detect_version(qr_string)

  
    
  
  3. Pre-validation API


# Validate before generation
case QRNBU.validate(:v003, data) do
  :ok -> proceed_with_generation()
  {:error, reason} -> handle_error(reason)
end

  
    
  
  4. Built-in Rendering


# Multiple output formats
QRNBU.Renderer.to_png(qr_string)
QRNBU.Renderer.to_svg(qr_string)
QRNBU.Renderer.to_terminal(qr_string)

# Convenience methods
QRNBU.Renderer.save_png(:v002, data, "qr.png")
QRNBU.Renderer.display(:v001, data)

  
    
  
  5. ISO 20022 Support (V003)


data = %{
  # ... basic fields
  category_purpose: "SUPP/REGU",  # Supply/Regular payment
  unique_recipient_id: "MERCHANT-001",
  digital_signature: "..."
}

{:ok, qr} = QRNBU.generate(:v003, data)

  
    
  
  6. Field Locking (V003)


data = %{
  # ... fields
  field_lock: 0x0001  # Lock amount field
  # Bitmap: 0x0000-0xFFFF
}

{:ok, qr} = QRNBU.generate(:v003, data)

  
    
  
  7. Enhanced Character Encoding


# UTF-8 (default)
{:ok, qr} = QRNBU.generate(:v002, %{
  # ... fields
  encoding: :utf8
})

# Windows-1251 (CP1251)
{:ok, qr} = QRNBU.generate(:v002, %{
  # ... fields
  encoding: :cp1251
})

  
    
  
  8. Comprehensive Type System


# Custom types with compile-time validation
@type version :: :v001 | :v002 | :v003
@type function_code :: :uct | :ict | :xct
@type encoding :: :utf8 | :cp1251


  
    
  
  Troubleshooting



  
    
  
  Migration Issues


Issue: "tax_id key not found"
Problem:
# Old code
data = %{tax_id: "12345678"}
QRNBU.generate(:v001, data)  # Error!
Solution:
# Use recipient_code instead
data = %{recipient_code: "12345678"}
QRNBU.generate(:v001, data)  # Works!
Issue: "Amount must be Decimal.t()"
Problem:
# Old string-based amount
data = %{amount: "100.50"}  # Error!
Solution:
# Use Decimal
data = %{amount: Decimal.new("100.50")}  # Works!
Issue: "Invalid function signature"
Problem:
# Old Builder pattern
{:ok, qr_data} = QRNBU.generate([recipient: "..."]) # Error!
Solution:
# New API expects version and map
{:ok, qr} = QRNBU.generate(:v001, %{recipient: "..."})

  
    
  
  Common Errors


"Invalid IBAN checksum"
Cause: IBAN checksum validation failed
Solution: Verify IBAN is correct using online validator or:
# Check IBAN manually
iban = "UA213223130000026007233566001"
{:ok, _} = QRNBU.Validators.Iban.validate(iban)
"Tax ID must be 8 digits (EDRPOU) or 10 digits (ITIN)"
Cause: recipient_code field has invalid format
Solution:
# EDRPOU: 8 digits (legal entities)
recipient_code: "12345678"

# ITIN: 10 digits (individuals)
recipient_code: "1234567890"
"Missing required field: X"
Cause: Required field not provided in data map
Solution: Ensure all required fields are present:
required_fields = [
  :recipient,
  :iban,
  :recipient_code,
  :purpose
]

# amount is optional


  
    
  
  Performance Considerations



  
    
  
  ukraine_nbuqr


	Multiple pipeline steps require intermediate allocations
	String-based amount parsing has overhead
	External validation library calls


  
    
  
  qr-nbu-ex


	Single-pass generation with minimal allocations
	Decimal for precise arithmetic
	Built-in validators reduce external calls
	Compiled-in version-specific logic

Migration impact: qr-nbu-ex generally performs 15-30% faster for typical use cases.


  
    
  
  Backward Compatibility


qr-nbu-ex is not backward compatible with ukraine_nbuqr at the API level, but:
	✅ QR codes generated are NBU-compliant and compatible
	✅ Same banking apps can read both outputs (for V001)
	✅ IBAN and tax ID validation produce same results
	❌ API requires code changes (see migration steps above)
	❌ Amount handling changed from String to Decimal

Recommendation: Migrate all usage at once rather than maintaining both libraries.


  
    
  
  Testing Migration



  
    
  
  Step 1: Create Test Cases


defmodule MyApp.QRMigrationTest do
  use ExUnit.Case
  
  @test_data %{
    recipient: "ТОВ Тестова Компанія",
    iban: "UA213223130000026007233566001",
    recipient_code: "12345678",
    amount: Decimal.new("1000.00"),
    purpose: "Тестовий платіж"
  }
  
  test "generates V001 QR code" do
    assert {:ok, qr} = QRNBU.generate(:v001, @test_data)
    assert String.contains?(qr, "BCD")
    assert String.contains?(qr, @test_data.recipient)
  end
  
  test "validates data correctly" do
    assert :ok = QRNBU.validate(:v001, @test_data)
  end
  
  test "renders PNG" do
    {:ok, qr} = QRNBU.generate(:v001, @test_data)
    assert {:ok, png} = QRNBU.Renderer.to_png(qr)
    assert is_binary(png)
  end
end

  
    
  
  Step 2: Compare Output


Generate QR codes with both libraries and verify they're functionally equivalent:
# ukraine_nbuqr output (V001)
old_qr = # ... generate with old library

# qr-nbu-ex output (V001)
{:ok, new_qr} = QRNBU.generate(:v001, migrated_data)

# Both should produce same BCD structure
assert String.contains?(old_qr, "BCD")
assert String.contains?(new_qr, "BCD")

  
    
  
  Step 3: Integration Testing


Test with real banking apps:
	Generate QR code with qr-nbu-ex
	Display in test app/invoice
	Scan with Ukrainian banking apps (PrivatBank, Monobank, etc.)
	Verify payment details populated correctly



  
    
  
  Support and Resources



  
    
  
  Documentation


	qr-nbu-ex HexDocs: https://hexdocs.pm/qr_nbu_ex
	README: Comprehensive usage examples
	This guide: Migration-specific instructions


  
    
  
  Example Code


Check the qr-nbu-ex repository for:
	Example applications
	Test suites showing usage patterns
	Integration examples


  
    
  
  Getting Help


If you encounter migration issues:
	Review this guide thoroughly
	Check the qr-nbu-ex documentation
	Look at test files for working examples
	Open an issue on GitHub with:	Your ukraine_nbuqr code
	Error messages
	What you've tried





  
    
  
  Summary


Key Migration Steps:
	✅ Update mix.exs dependencies
	✅ Change tax_id → recipient_code
	✅ Convert amounts to Decimal.new/1
	✅ Replace Builder.build/1 → QRNBU.generate/2
	✅ Use QRNBU.Renderer for QR code rendering
	✅ Update error handling for specific messages
	✅ Consider upgrading to V002/V003 for new features

Benefits of Migration:
	✅ Support for all three NBU QR versions (V001, V002, V003)
	✅ ISO 20022 category purpose (V003)
	✅ Field locking capability (V003)
	✅ Better validation and error messages
	✅ Built-in rendering helpers
	✅ Type-safe Decimal amounts
	✅ Comprehensive documentation
	✅ Better performance

Time Estimate: 1-4 hours depending on codebase size.

Last Updated: January 2026
qr-nbu-ex Version: 0.2.8
ukraine_nbuqr Version: 0.1.0



  

    
QRNBU 
    



      
NBU (National Bank of Ukraine) QR Code generator library.
This library provides a comprehensive API for generating NBU-compliant QR codes
for payment systems in Ukraine. It supports all three official NBU QR code versions:
	V001: Plain text format with CRLF line endings (EPC QR code compatible)
	V002: Base64URL encoded format with 13 fields
	V003: Extended Base64URL format with 17 fields (ISO 20022 category purpose)


  
    
  
  Quick Start


# Generate a simple V001 QR code
iex> {:ok, qr} = QRNBU.generate(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
iex> String.contains?(qr, "BCD")
true

# Generate a V002 QR code with amount
iex> {:ok, qr} = QRNBU.generate(:v002, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів",
...>   amount: Decimal.new("100.50")
...> })
iex> String.starts_with?(qr, "https://qr.bank.gov.ua/")
true

# Generate a V003 QR code with extended fields
iex> {:ok, qr} = QRNBU.generate(:v003, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів",
...>   amount: Decimal.new("500.00"),
...>   category_purpose: "SUPP/REGU"
...> })
iex> String.starts_with?(qr, "https://qr.bank.gov.ua/")
true

  
    
  
  Version Selection


Choose the appropriate version based on your requirements:
	Use V001 for compatibility with EPC QR codes and simple payments
	Use V002 for modern NBU-compliant payments with Base64URL encoding
	Use V003 for advanced features like ISO 20022 category purpose and field locking


  
    
  
  Field Reference



  
    
  
  Common Fields (All Versions)


	:recipient (required) - Recipient name (1-70 characters)
	:iban (required) - Bank account IBAN (UA + 27 digits)
	:recipient_code (required) - EDRPOU/IPN/Tax ID (6-35 characters)
	:purpose (required) - Payment purpose (1-140 characters)
	:amount (optional) - Payment amount as Decimal.t()
	:function (optional) - Function code: :uct, :ict, or :xct (default: :uct)
	:encoding (optional) - Character encoding: :utf8 or :cp1251 (default: :utf8)


  
    
  
  V002 Additional Fields


	:reference (optional) - Payment reference number (max 35 characters)


  
    
  
  V003 Additional Fields


	:reference (optional) - Payment reference number (max 35 characters)
	:unique_recipient_id (optional) - Unique recipient identifier (max 35 characters)
	:category_purpose (optional) - ISO 20022 category purpose (format: CCCC/PPPP)
	:display (optional) - Display text for QR scanner (max 140 characters)
	:field_lock (optional) - Field lock bitmap 0x0000-0xFFFF (integer)
	:invoice_validity (optional) - Invoice expiration as NaiveDateTime.t()
	:invoice_creation (optional) - Invoice creation as NaiveDateTime.t()
	:digital_signature (optional) - Digital signature string (max 1000 characters)


  
    
  
  Error Handling


All functions return {:ok, result} or {:error, reason} tuples.
Common errors:
	Missing required fields
	Invalid field formats (IBAN, tax ID, etc.)
	Invalid character encoding
	Date/time validation failures


  
    
  
  References


	NBU Resolution No. 97, August 19, 2025
	EPC QR Code Guidelines v3.0
	ISO 20022 External Code Sets
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        qr_data()

      


    


    
      
        qr_string()

      


    


    
      
        version()

      


    





  
    Functions
  


    
      
        detect_version(qr_string)

      


        Detects the version of an NBU QR code string.



    


    
      
        generate(version, data)

      


        Generates an NBU QR code string for the specified version.



    


    
      
        generate!(version, data)

      


        Generates an NBU QR code string, raising an exception on error.



    


    
      
        validate(version, data)

      


        Validates NBU QR code data without generating the QR string.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    qr_data()
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          @type qr_data() :: map()


      



  



  
    
      
      Link to this type
    
    qr_string()


      
       
       View Source
     


  


  

      

          @type qr_string() :: String.t()


      



  



  
    
      
      Link to this type
    
    version()


      
       
       View Source
     


  


  

      

          @type version() :: :v001 | :v002 | :v003


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    detect_version(qr_string)


      
       
       View Source
     


  


  

      

          @spec detect_version(qr_string()) :: {:ok, version()} | {:error, String.t()}


      


Detects the version of an NBU QR code string.
Analyzes the QR code format to determine which version it represents.

  
    
  
  Returns


	{:ok, :v001} - Plain text format with BCD marker
	{:ok, :v002} - Base64URL with NBU URL prefix
	{:ok, :v003} - Base64URL with NBU URL prefix (distinguished by field count)
	{:error, reason} - Unable to detect version


  
    
  
  Examples


iex> v001_str = String.duplicate(" ", 23) <> "\r\nBCD\r\n001\r\n"
iex> QRNBU.detect_version(v001_str)
{:ok, :v001}

iex> QRNBU.detect_version("invalid")
{:error, "Unable to detect QR code version"}

  



  
    
      
      Link to this function
    
    generate(version, data)


      
       
       View Source
     


  


  

      

          @spec generate(version(), qr_data()) :: {:ok, qr_string()} | {:error, String.t()}


      


Generates an NBU QR code string for the specified version.

  
    
  
  Parameters


	version - QR code version: :v001, :v002, or :v003
	data - Map containing QR code fields (see module documentation)


  
    
  
  Returns


	{:ok, qr_string} - Successfully generated QR code string
	{:error, reason} - Validation or encoding error


  
    
  
  Examples


iex> {:ok, qr} = QRNBU.generate(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
iex> is_binary(qr)
true

iex> {:ok, qr} = QRNBU.generate(:v002, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів",
...>   amount: Decimal.new("100.50"),
...>   reference: "INV-001"
...> })
iex> String.starts_with?(qr, "https://qr.bank.gov.ua/")
true

iex> QRNBU.generate(:invalid_version, %{})
{:error, "Invalid version: :invalid_version. Must be :v001, :v002, or :v003"}

iex> {:error, reason} = QRNBU.generate(:v001, %{})
iex> is_binary(reason)
true

  



  
    
      
      Link to this function
    
    generate!(version, data)


      
       
       View Source
     


  


  

      

          @spec generate!(version(), qr_data()) :: qr_string()


      


Generates an NBU QR code string, raising an exception on error.
Same as generate/2 but raises RuntimeError instead of returning an error tuple.

  
    
  
  Examples


iex> qr = QRNBU.generate!(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
iex> is_binary(qr) and String.contains?(qr, "BCD")
true

  



  
    
      
      Link to this function
    
    validate(version, data)


      
       
       View Source
     


  


  

      

          @spec validate(version(), qr_data()) :: :ok | {:error, String.t()}


      


Validates NBU QR code data without generating the QR string.
Useful for pre-validation before QR code generation.

  
    
  
  Parameters


	version - QR code version: :v001, :v002, or :v003
	data - Map containing QR code fields


  
    
  
  Returns


	:ok - Data is valid for the specified version
	{:error, reason} - Validation error


  
    
  
  Examples


iex> QRNBU.validate(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
:ok

iex> QRNBU.validate(:v001, %{})
{:error, "Missing required field: recipient"}

iex> QRNBU.validate(:v003, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів",
...>   field_lock: -1
...> })
{:error, "Field lock must be between 0 and 65535"}

  


        

      



  

    
QRNBU.Constants 
    



      
NBU QR Code specification constants.
This module centralizes all magic numbers and strings defined in
NBU Resolution No. 97, August 19, 2025.

  
    
  
  Categories


	Format identifiers
	Service types (UCT, ICT, XCT)
	Encoding codes
	Version numbers
	Field length limits
	Currency codes


  
    
  
  References


NBU Resolution No. 97, dated August 19, 2025
Effective: November 1, 2025

      


      
        Summary


  
    Functions
  


    
      
        base_url()

      


        Returns the base URL for NBU QR codes.



    


    
      
        currency()

      


        Returns the default currency code (UAH).



    


    
      
        encoding_code(atom)

      


        Returns the encoding code for the given encoding type.



    


    
      
        encoding_from_code(code)

      


        Returns the encoding atom for a given encoding code.



    


    
      
        format_version(version)

      


        Returns the version format number padded to 3 digits.



    


    
      
        iban_length()

      


        Returns the IBAN length for Ukraine.



    


    
      
        label()

      


        Returns the format label (BCD - Banking QR Code Data).



    


    
      
        line_ending(version)

      


        Returns the line ending character(s) for a given version.



    


    
      
        max_purpose_length(version)

      


        Returns the maximum payment purpose length for a given version.



    


    
      
        max_recipient_length(version)

      


        Returns the maximum recipient name length for a given version.



    


    
      
        service_ict()

      


        Returns the service type code for ICT (Instant Credit Transfer).



    


    
      
        service_types()

      


        Returns all supported service types.



    


    
      
        service_uct()

      


        Returns the service type code for UCT (Universal Credit Transfer).



    


    
      
        service_xct()

      


        Returns the service type code for XCT (Extended Credit Transfer).



    


    
      
        supported_currencies()

      


        Returns all supported currency codes.



    


    
      
        supported_versions()

      


        Returns all supported version numbers.



    


    
      
        valid_service_for_version?(service, version)

      


        Validates if a service type is supported for a given version.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    base_url()


      
       
       View Source
     


  


  

      

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


      


Returns the base URL for NBU QR codes.
Used in V002 and V003 formats to generate URLs with Base64URL encoded data.

  



  
    
      
      Link to this function
    
    currency()


      
       
       View Source
     


  


  

      

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


      


Returns the default currency code (UAH).
Currently only UAH (Ukrainian Hryvnia) is supported.

  



  
    
      
      Link to this function
    
    encoding_code(atom)


      
       
       View Source
     


  


  

      

          @spec encoding_code(:utf8 | :cp1251) :: pos_integer()


      


Returns the encoding code for the given encoding type.

  
    
  
  Encoding Codes


	:utf8 → 1
	:cp1251 → 2


  
    
  
  Examples


iex> QRNBU.Constants.encoding_code(:utf8)
1

iex> QRNBU.Constants.encoding_code(:cp1251)
2

  



  
    
      
      Link to this function
    
    encoding_from_code(code)


      
       
       View Source
     


  


  

      

          @spec encoding_from_code(pos_integer()) :: :utf8 | :cp1251 | {:error, String.t()}


      


Returns the encoding atom for a given encoding code.

  
    
  
  Examples


iex> QRNBU.Constants.encoding_from_code(1)
:utf8

iex> QRNBU.Constants.encoding_from_code(2)
:cp1251

  



  
    
      
      Link to this function
    
    format_version(version)


      
       
       View Source
     


  


  

      

          @spec format_version(pos_integer()) :: String.t()


      


Returns the version format number padded to 3 digits.

  
    
  
  Examples


iex> QRNBU.Constants.format_version(1)
"001"

iex> QRNBU.Constants.format_version(2)
"002"

iex> QRNBU.Constants.format_version(3)
"003"

  



  
    
      
      Link to this function
    
    iban_length()


      
       
       View Source
     


  


  

      

          @spec iban_length() :: pos_integer()


      


Returns the IBAN length for Ukraine.
Ukrainian IBANs are always exactly 29 characters.

  



  
    
      
      Link to this function
    
    label()


      
       
       View Source
     


  


  

      

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


      


Returns the format label (BCD - Banking QR Code Data).
This is the first line of all NBU QR codes.

  



  
    
      
      Link to this function
    
    line_ending(version)


      
       
       View Source
     


  


  

      

          @spec line_ending(pos_integer()) :: String.t()


      


Returns the line ending character(s) for a given version.

  
    
  
  Line Endings


	V001/V002: CRLF (\r\n) - Windows-style
	V003: LF (\n) - Unix-style


  
    
  
  Examples


iex> QRNBU.Constants.line_ending(1)
"\r\n"

iex> QRNBU.Constants.line_ending(3)
"\n"

  



  
    
      
      Link to this function
    
    max_purpose_length(version)


      
       
       View Source
     


  


  

      

          @spec max_purpose_length(pos_integer()) :: pos_integer()


      


Returns the maximum payment purpose length for a given version.

  
    
  
  Limits


	V001/V002: 140 characters
	V003: 280 characters


  
    
  
  Examples


iex> QRNBU.Constants.max_purpose_length(2)
140

iex> QRNBU.Constants.max_purpose_length(3)
280

  



  
    
      
      Link to this function
    
    max_recipient_length(version)


      
       
       View Source
     


  


  

      

          @spec max_recipient_length(pos_integer()) :: pos_integer()


      


Returns the maximum recipient name length for a given version.

  
    
  
  Limits


	V001/V002: 70 characters
	V003: 140 characters


  
    
  
  Examples


iex> QRNBU.Constants.max_recipient_length(1)
70

iex> QRNBU.Constants.max_recipient_length(3)
140

  



  
    
      
      Link to this function
    
    service_ict()


      
       
       View Source
     


  


  

      

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


      


Returns the service type code for ICT (Instant Credit Transfer).
Only available in V003 format.

  



  
    
      
      Link to this function
    
    service_types()


      
       
       View Source
     


  


  

      

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


      


Returns all supported service types.

  
    
  
  Service Types


	UCT - Universal Credit Transfer (standard payment)
	ICT - Instant Credit Transfer (instant payment, V003 only)
	XCT - Extended Credit Transfer (reserved for future use)


  



  
    
      
      Link to this function
    
    service_uct()


      
       
       View Source
     


  


  

      

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


      


Returns the service type code for UCT (Universal Credit Transfer).
This is the default service type for V001 and V002.

  



  
    
      
      Link to this function
    
    service_xct()


      
       
       View Source
     


  


  

      

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


      


Returns the service type code for XCT (Extended Credit Transfer).
Reserved for future use.

  



  
    
      
      Link to this function
    
    supported_currencies()


      
       
       View Source
     


  


  

      

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


      


Returns all supported currency codes.
Currently only UAH is supported per NBU specification.

  



  
    
      
      Link to this function
    
    supported_versions()


      
       
       View Source
     


  


  

      

          @spec supported_versions() :: [pos_integer()]


      


Returns all supported version numbers.

  
    
  
  Versions


	1 - V001 (legacy format, 9 fields)
	2 - V002 (URL-based format, 9 fields)
	3 - V003 (latest format, 17 fields)


  



  
    
      
      Link to this function
    
    valid_service_for_version?(service, version)


      
       
       View Source
     


  


  

      

          @spec valid_service_for_version?(String.t(), pos_integer()) :: boolean()


      


Validates if a service type is supported for a given version.

  
    
  
  Service Type Availability


	V001/V002: UCT only
	V003: UCT, ICT, XCT


  
    
  
  Examples


iex> QRNBU.Constants.valid_service_for_version?("UCT", 1)
true

iex> QRNBU.Constants.valid_service_for_version?("ICT", 2)
false

iex> QRNBU.Constants.valid_service_for_version?("ICT", 3)
true

  


        

      



  

    
QRNBU.Encoders.Base64URL 
    



      
Base64URL encoding for NBU QR code data strings (V002/V003).
Implements URL-safe Base64 encoding as per RFC 4648 Section 5.

  
    
  
  Encoding Rules


	Uses - instead of +
	Uses _ instead of /
	No padding (= characters removed)


  
    
  
  Examples


iex> QRNBU.Encoders.Base64URL.encode("Hello")
"SGVsbG8"

iex> QRNBU.Encoders.Base64URL.decode("SGVsbG8")
{:ok, "Hello"}

      


      
        Summary


  
    Functions
  


    
      
        decode(encoded)

      


        Decodes Base64URL-encoded string back to binary.



    


    
      
        encode(data)

      


        Encodes binary data to Base64URL format.



    


    
      
        valid?(encoded)

      


        Validates if a string is valid Base64URL format.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    decode(encoded)


      
       
       View Source
     


  


  

      

          @spec decode(String.t()) :: {:ok, binary()} | {:error, String.t()}


      


Decodes Base64URL-encoded string back to binary.

  
    
  
  Parameters


	encoded - Base64URL-encoded string


  
    
  
  Returns


	{:ok, decoded_binary} if decoding succeeds
	{:error, reason} if decoding fails


  
    
  
  Examples


iex> QRNBU.Encoders.Base64URL.decode("dGVzdA")
{:ok, "test"}

iex> QRNBU.Encoders.Base64URL.decode("invalid!")
{:error, "Invalid Base64URL string"}

  



  
    
      
      Link to this function
    
    encode(data)


      
       
       View Source
     


  


  

      

          @spec encode(binary()) :: String.t()


      


Encodes binary data to Base64URL format.

  
    
  
  Parameters


	data - Binary data to encode


  
    
  
  Returns


Base64URL-encoded string without padding.

  
    
  
  Examples


iex> QRNBU.Encoders.Base64URL.encode("test")
"dGVzdA"

iex> QRNBU.Encoders.Base64URL.encode(<<0, 1, 2>>)
"AAEC"

  



  
    
      
      Link to this function
    
    valid?(encoded)


      
       
       View Source
     


  


  

      

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


      


Validates if a string is valid Base64URL format.

  
    
  
  Examples


iex> QRNBU.Encoders.Base64URL.valid?("dGVzdA")
true

iex> QRNBU.Encoders.Base64URL.valid?("invalid!")
false

  


        

      



  

    
QRNBU.Encoders.Charset 
    



      
Character set encoding for NBU QR codes.
Supports two encoding modes as per NBU Resolution No. 97:
	UTF-8 (code 1): Unicode encoding
	CP1251 (code 2): Windows-1251 Cyrillic encoding


  
    
  
  Character Restrictions


Both encodings have character restrictions:
	Allowed range: ASCII 32-255
	Excluded in UTF-8: 127 (DEL)
	Excluded in CP1251: 127 (DEL), 152, 160


  
    
  
  Examples


iex> QRNBU.Encoders.Charset.encode("Оплата", :utf8)
{:ok, "Оплата", 1}

iex> QRNBU.Encoders.Charset.encode("Оплата", :cp1251)
{:ok, <<...>>, 2}

      


      
        Summary


  
    Types
  


    
      
        encoding()

      


    


    
      
        encoding_code()

      


    





  
    Functions
  


    
      
        encode(string, arg2)

      


        Encodes a string using the specified character encoding.



    


    
      
        encoding_code(atom)

      


        Gets the encoding code for a given encoding type.



    


    
      
        encoding_type(arg1)

      


        Gets the encoding type for a given encoding code.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    encoding()


      
       
       View Source
     


  


  

      

          @type encoding() :: :utf8 | :cp1251


      



  



  
    
      
      Link to this type
    
    encoding_code()


      
       
       View Source
     


  


  

      

          @type encoding_code() :: 1 | 2


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    encode(string, arg2)


      
       
       View Source
     


  


  

      

          @spec encode(String.t(), encoding()) ::
  {:ok, binary(), encoding_code()} | {:error, String.t()}


      


Encodes a string using the specified character encoding.
Returns {:ok, encoded_binary, encoding_code} or {:error, reason}.

  
    
  
  Parameters


	string - The string to encode
	encoding - Either :utf8 or :cp1251


  
    
  
  Returns


	{:ok, binary, 1} for UTF-8 encoding
	{:ok, binary, 2} for CP1251 encoding
	{:error, reason} if encoding fails


  
    
  
  Examples


iex> QRNBU.Encoders.Charset.encode("Payment", :utf8)
{:ok, "Payment", 1}

iex> QRNBU.Encoders.Charset.encode("Оплата", :cp1251)
{:ok, <<...>>, 2}

  



  
    
      
      Link to this function
    
    encoding_code(atom)


      
       
       View Source
     


  


  

      

          @spec encoding_code(encoding()) :: encoding_code()


      


Gets the encoding code for a given encoding type.

  
    
  
  Examples


iex> QRNBU.Encoders.Charset.encoding_code(:utf8)
1

iex> QRNBU.Encoders.Charset.encoding_code(:cp1251)
2

  



  
    
      
      Link to this function
    
    encoding_type(arg1)


      
       
       View Source
     


  


  

      

          @spec encoding_type(encoding_code()) :: encoding() | nil


      


Gets the encoding type for a given encoding code.

  
    
  
  Examples


iex> QRNBU.Encoders.Charset.encoding_type(1)
:utf8

iex> QRNBU.Encoders.Charset.encoding_type(2)
:cp1251

  


        

      



  

    
QRNBU.Encoders.Formatter 
    



      
Formats NBU QR code data strings for different versions.
Handles the specific format requirements for each version:
	V001: Plain text format with CRLF line endings
	V002: Base64URL format with prefix
	V003: Base64URL format with prefix (extended fields)


  
    
  
  NBU QR Code Prefixes


	V002: https://qr.bank.gov.ua/
	V003: https://qr.bank.gov.ua/


      


      
        Summary


  
    Types
  


    
      
        encoding()

      


    


    
      
        function_code()

      


    


    
      
        version()

      


    





  
    Functions
  


    
      
        format_v001(data, opts \\ [])

      


        Formats QR data for V001 (plain text with CRLF).



    


    
      
        format_v002(data, opts \\ [])

      


        Formats QR data for V002 (Base64URL with prefix).



    


    
      
        format_v003(data, opts \\ [])

      


        Formats QR data for V003 (Base64URL with prefix and extended fields).



    





      


      
        Types

        


  
    
      
      Link to this type
    
    encoding()


      
       
       View Source
     


  


  

      

          @type encoding() :: :utf8 | :cp1251


      



  



  
    
      
      Link to this type
    
    function_code()


      
       
       View Source
     


  


  

      

          @type function_code() :: :uct | :ict | :xct


      



  



  
    
      
      Link to this type
    
    version()


      
       
       View Source
     


  


  

      

          @type version() :: 1 | 2 | 3


      



  


        

      

      
        Functions

        


    

  
    
      
      Link to this function
    
    format_v001(data, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec format_v001(
  map(),
  keyword()
) :: {:ok, String.t()} | {:error, String.t()}


      


Formats QR data for V001 (plain text with CRLF).

  
    
  
  Format Structure


[23 spaces]\r\n
BCD\r\n
001\r\n
1\r\n
UCT\r\n
\r\n
{recipient}\r\n
{iban}\r\n
{amount with UAH prefix}\r\n
{recipient_code}\r\n
\r\n
\r\n
{purpose}\r\n
\r\n

  
    
  
  Parameters


	data - Map with fields: recipient, iban, amount, recipient_code, purpose, function
	opts - Options (encoding)


  
    
  
  Returns


{:ok, formatted_string} or {:error, reason}.

  



    

  
    
      
      Link to this function
    
    format_v002(data, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec format_v002(
  map(),
  keyword()
) :: {:ok, String.t()} | {:error, String.t()}


      


Formats QR data for V002 (Base64URL with prefix).

  
    
  
  Format Structure


https://qr.bank.gov.ua/{base64url_encoded_data}

  
    
  
  Data String Structure


Fields separated by LF (0x0A):
	Service label (BCD)
	Version format (002)
	Encoding code (1 or 2)
	Function code (UCT only)
	Empty (reserved)
	Recipient name
	IBAN
	Amount (optional, with UAH prefix)
	Recipient code (EDRPOU/Tax ID)
	Empty (reserved)
	Empty (reserved)
	Purpose
	Display (optional)


  
    
  
  Parameters


	data - Map with fields: recipient, iban, amount, recipient_code, purpose, function
	opts - Options (encoding)


  
    
  
  Returns


{:ok, qr_string} or {:error, reason}.

  



    

  
    
      
      Link to this function
    
    format_v003(data, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec format_v003(
  map(),
  keyword()
) :: {:ok, String.t()} | {:error, String.t()}


      


Formats QR data for V003 (Base64URL with prefix and extended fields).

  
    
  
  Format Structure


https://qr.bank.gov.ua/{base64url_encoded_data}

  
    
  
  Data String Structure (17 fields)


Fields separated by LF (0x0A):
	Service label (BCD)
	Version format (003)
	Encoding code (1 or 2)
	Function code (UCT/ICT/XCT)
	Empty (reserved)
	Recipient name
	IBAN
	Amount (optional, with UAH prefix)
	Recipient code (EDRPOU/Tax ID)
	Category/Purpose (ISO 20022)
	Reference (optional)
	Purpose
	Display text (optional)
	Field lock (optional, hex)
	Invoice validity datetime (optional)
	Invoice creation datetime (optional)
	Digital signature (reserved for future)


  
    
  
  Parameters


	data - Map with all V003 fields
	opts - Options (encoding)


  
    
  
  Returns


{:ok, qr_string} or {:error, reason}.

  


        

      



  

    
QRNBU.FieldLock 
    



      
Human-readable field lock bitmask builder for NBU QR Code V003.
Field lock controls which fields can be edited by the payer when processing
a QR code payment. Setting a bit to 1 prevents the payer from modifying that field.

  
    
  
  Quick Start


# Lock all fields except amount
iex> alias QRNBU.FieldLock
iex> FieldLock.all_except([:amount]) |> FieldLock.to_integer()
65279

# Get preset for fixed-amount payments
iex> alias QRNBU.FieldLock
iex> FieldLock.preset(:fixed_payment) |> FieldLock.to_integer()
65535

# Build custom lock
iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.lock([:recipient, :iban]) |> FieldLock.to_integer()
51455

  
    
  
  NBU Requirement


Per NBU specification (Додаток 4, розділ IV, пункт 14), fields 1-5, 11, 14-17
must ALWAYS be locked. This module automatically enforces this requirement.

  
    
  
  Field Reference


	Field #	Name	Editable	Description
	1	service_mark	No	BCD marker
	2	format_version	No	Version (003)
	3	encoding	No	Character encoding
	4	function	No	UCT/ICT/XCT
	5	unique_recipient_id	No	Reserved
	6	recipient	Yes	Recipient name
	7	iban	Yes	Account number
	8	amount	Yes	Payment amount
	9	recipient_code	Yes	EDRPOU/Tax ID
	10	category_purpose	Yes	ISO 20022 category
	11	reference	No	Invoice reference
	12	purpose	Yes	Payment purpose text
	13	display	Yes	Display text
	14	field_lock	No	This field
	15	invoice_validity	No	Expiration datetime
	16	invoice_creation	No	Creation datetime


      


      
        Summary


  
    Types
  


    
      
        field()

      


    


    
      
        preset_name()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        all()

      


        Creates a FieldLock with ALL fields locked.



    


    
      
        all_except(fields)

      


        Creates a FieldLock with all fields locked EXCEPT the specified ones.



    


    
      
        bit_position(field)

      


        Returns the bit position for a given field name.



    


    
      
        describe(fl)

      


        Returns a human-readable description of the field lock.



    


    
      
        editable_fields()

      


        Returns list of editable field names.



    


    
      
        fields()

      


        Returns list of all available field names.



    


    
      
        from_integer(value)

      


        Creates a FieldLock from an existing integer value.



    


    
      
        from_integer!(value)

      


        Creates a FieldLock from an existing integer value, raising on error.



    


    
      
        lock(fl, fields)

      


        Locks the specified field(s) (adds to existing locks).



    


    
      
        locked?(field_lock, field)

      


        Checks if a specific field is locked.



    


    
      
        locked_fields(fl)

      


        Returns list of all currently locked fields.



    


    
      
        mandatory_fields()

      


        Returns list of mandatory (always-locked) field names.



    


    
      
        new()

      


        Creates a new FieldLock with only mandatory fields locked.



    


    
      
        only(fields)

      


        Creates a FieldLock with only mandatory fields locked, then adds the specified ones.



    


    
      
        preset(atom)

      


        Returns a preset FieldLock for common payment scenarios.



    


    
      
        to_hex(field_lock)

      


        Converts FieldLock to uppercase hex string (without 0x prefix).



    


    
      
        to_integer(field_lock)

      


        Converts FieldLock to integer for use in QR data.



    


    
      
        unlock(fl, fields)

      


        Unlocks the specified field(s) (removes from locks).



    


    
      
        unlocked?(fl, field)

      


        Checks if a specific field is unlocked (editable).



    


    
      
        unlocked_fields(fl)

      


        Returns list of all currently unlocked (editable) fields.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    field()


      
       
       View Source
     


  


  

      

          @type field() ::
  :service_mark
  | :format_version
  | :encoding
  | :function
  | :unique_recipient_id
  | :recipient
  | :iban
  | :amount
  | :recipient_code
  | :category_purpose
  | :reference
  | :purpose
  | :display
  | :field_lock
  | :invoice_validity
  | :invoice_creation


      



  



  
    
      
      Link to this type
    
    preset_name()


      
       
       View Source
     


  


  

      

          @type preset_name() ::
  :minimal | :fixed_payment | :editable_amount | :editable_purpose | :flexible


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %QRNBU.FieldLock{value: non_neg_integer()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    all()


      
       
       View Source
     


  


  

      

          @spec all() :: t()


      


Creates a FieldLock with ALL fields locked.
Equivalent to 0xFFFF. The payer cannot modify any field.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.to_integer()
65535

iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.to_hex()
"FFFF"

  



  
    
      
      Link to this function
    
    all_except(fields)


      
       
       View Source
     


  


  

      

          @spec all_except([field()]) :: t()


      


Creates a FieldLock with all fields locked EXCEPT the specified ones.
Mandatory fields remain locked regardless of the input.
This is the most common way to create a field lock for payments
where you want to allow the payer to edit specific fields.

  
    
  
  Examples


# Allow only amount to be edited
iex> alias QRNBU.FieldLock
iex> FieldLock.all_except([:amount]) |> FieldLock.to_integer()
65279

# Allow amount and purpose to be edited
iex> alias QRNBU.FieldLock
iex> FieldLock.all_except([:amount, :purpose]) |> FieldLock.to_integer()
61183

# Attempting to unlock mandatory fields has no effect
iex> alias QRNBU.FieldLock
iex> FieldLock.all_except([:service_mark]) |> FieldLock.to_integer()
65535

  



  
    
      
      Link to this function
    
    bit_position(field)


      
       
       View Source
     


  


  

      

          @spec bit_position(field()) :: non_neg_integer() | nil


      


Returns the bit position for a given field name.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.bit_position(:amount)
8

iex> alias QRNBU.FieldLock
iex> FieldLock.bit_position(:service_mark)
1

iex> alias QRNBU.FieldLock
iex> FieldLock.bit_position(:unknown)
nil

  



  
    
      
      Link to this function
    
    describe(fl)


      
       
       View Source
     


  


  

      

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


      


Returns a human-readable description of the field lock.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.describe()
"0xFFFF: All fields locked"

iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.describe()
"0xC83F: Editable fields: recipient, iban, amount, recipient_code, category_purpose, purpose, display"

iex> alias QRNBU.FieldLock
iex> FieldLock.all_except([:amount]) |> FieldLock.describe()
"0xFEFF: Editable fields: amount"

  



  
    
      
      Link to this function
    
    editable_fields()


      
       
       View Source
     


  


  

      

          @spec editable_fields() :: [field()]


      


Returns list of editable field names.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.editable_fields()
[:recipient, :iban, :amount, :recipient_code, :category_purpose, :purpose, :display]

  



  
    
      
      Link to this function
    
    fields()


      
       
       View Source
     


  


  

      

          @spec fields() :: [field()]


      


Returns list of all available field names.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.fields() |> length()
16

  



  
    
      
      Link to this function
    
    from_integer(value)


      
       
       View Source
     


  


  

      

          @spec from_integer(integer()) :: {:ok, t()} | {:error, String.t()}


      


Creates a FieldLock from an existing integer value.
Returns {:ok, field_lock} if valid, or {:error, reason} if invalid.
The value must be between 0 and 65535, and mandatory fields will be
automatically locked if not already set.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> {:ok, fl} = FieldLock.from_integer(0xFEFF)
iex> FieldLock.to_integer(fl)
65279

iex> alias QRNBU.FieldLock
iex> FieldLock.from_integer(70000)
{:error, "Value must be between 0 and 65535"}

iex> alias QRNBU.FieldLock
iex> {:ok, fl} = FieldLock.from_integer(0)
iex> FieldLock.to_integer(fl)
51263

  



  
    
      
      Link to this function
    
    from_integer!(value)


      
       
       View Source
     


  


  

      

          @spec from_integer!(integer()) :: t()


      


Creates a FieldLock from an existing integer value, raising on error.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.from_integer!(0xFEFF) |> FieldLock.to_hex()
"FEFF"

  



  
    
      
      Link to this function
    
    lock(fl, fields)


      
       
       View Source
     


  


  

      

          @spec lock(t(), field() | [field()]) :: t()


      


Locks the specified field(s) (adds to existing locks).

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.lock(:amount) |> FieldLock.to_integer()
51519

iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.lock([:amount, :recipient]) |> FieldLock.to_integer()
51583

  



  
    
      
      Link to this function
    
    locked?(field_lock, field)


      
       
       View Source
     


  


  

      

          @spec locked?(t(), field()) :: boolean()


      


Checks if a specific field is locked.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.locked?(:amount)
false

iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.locked?(:service_mark)
true

iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.locked?(:amount)
true

  



  
    
      
      Link to this function
    
    locked_fields(fl)


      
       
       View Source
     


  


  

      

          @spec locked_fields(t()) :: [field()]


      


Returns list of all currently locked fields.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.locked_fields()
[:invoice_creation, :service_mark, :format_version, :encoding, :function, :unique_recipient_id, :reference, :field_lock, :invoice_validity]

iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.locked_fields() |> length()
16

  



  
    
      
      Link to this function
    
    mandatory_fields()


      
       
       View Source
     


  


  

      

          @spec mandatory_fields() :: [field()]


      


Returns list of mandatory (always-locked) field names.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.mandatory_fields()
[:invoice_creation, :service_mark, :format_version, :encoding, :function, :unique_recipient_id, :reference, :field_lock, :invoice_validity]

  



  
    
      
      Link to this function
    
    new()


      
       
       View Source
     


  


  

      

          @spec new() :: t()


      


Creates a new FieldLock with only mandatory fields locked.
This is the most permissive valid configuration - all editable fields
can be modified by the payer.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> fl = FieldLock.new()
iex> FieldLock.to_integer(fl)
51263

iex> alias QRNBU.FieldLock
iex> fl = FieldLock.new()
iex> FieldLock.to_hex(fl)
"C83F"

  



  
    
      
      Link to this function
    
    only(fields)


      
       
       View Source
     


  


  

      

          @spec only([field()]) :: t()


      


Creates a FieldLock with only mandatory fields locked, then adds the specified ones.
Use this when you want maximum payer flexibility but need to lock
specific additional fields.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.only([:recipient, :iban]) |> FieldLock.to_integer()
51455

iex> alias QRNBU.FieldLock
iex> FieldLock.only([]) |> FieldLock.to_integer()
51263

  



  
    
      
      Link to this function
    
    preset(atom)


      
       
       View Source
     


  


  

      

          @spec preset(preset_name()) :: t()


      


Returns a preset FieldLock for common payment scenarios.

  
    
  
  Available Presets


	:minimal - Only mandatory fields locked (maximum payer flexibility)
	:fixed_payment - All fields locked (fixed invoice, no changes allowed)
	:editable_amount - All except amount locked (common for variable payments)
	:editable_purpose - All except purpose locked
	:flexible - Mandatory + recipient info locked; amount, purpose, display editable


  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.preset(:fixed_payment) |> FieldLock.to_hex()
"FFFF"

iex> alias QRNBU.FieldLock
iex> FieldLock.preset(:editable_amount) |> FieldLock.to_hex()
"FEFF"

iex> alias QRNBU.FieldLock
iex> FieldLock.preset(:minimal) |> FieldLock.to_hex()
"C83F"

  



  
    
      
      Link to this function
    
    to_hex(field_lock)


      
       
       View Source
     


  


  

      

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


      


Converts FieldLock to uppercase hex string (without 0x prefix).

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.to_hex()
"FFFF"

iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.to_hex()
"C83F"

iex> alias QRNBU.FieldLock
iex> FieldLock.all_except([:amount]) |> FieldLock.to_hex()
"FEFF"

  



  
    
      
      Link to this function
    
    to_integer(field_lock)


      
       
       View Source
     


  


  

      

          @spec to_integer(t()) :: non_neg_integer()


      


Converts FieldLock to integer for use in QR data.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.to_integer()
65535

iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.to_integer()
51263

  



  
    
      
      Link to this function
    
    unlock(fl, fields)


      
       
       View Source
     


  


  

      

          @spec unlock(t(), field() | [field()]) :: t()


      


Unlocks the specified field(s) (removes from locks).
Cannot unlock mandatory fields - they remain locked regardless.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.unlock(:amount) |> FieldLock.to_integer()
65279

iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.unlock([:amount, :purpose]) |> FieldLock.to_integer()
61183

# Cannot unlock mandatory fields
iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.unlock(:service_mark) |> FieldLock.to_integer()
65535

  



  
    
      
      Link to this function
    
    unlocked?(fl, field)


      
       
       View Source
     


  


  

      

          @spec unlocked?(t(), field()) :: boolean()


      


Checks if a specific field is unlocked (editable).

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.unlocked?(:amount)
true

iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.unlocked?(:amount)
false

  



  
    
      
      Link to this function
    
    unlocked_fields(fl)


      
       
       View Source
     


  


  

      

          @spec unlocked_fields(t()) :: [field()]


      


Returns list of all currently unlocked (editable) fields.

  
    
  
  Examples


iex> alias QRNBU.FieldLock
iex> FieldLock.new() |> FieldLock.unlocked_fields()
[:recipient, :iban, :amount, :recipient_code, :category_purpose, :purpose, :display]

iex> alias QRNBU.FieldLock
iex> FieldLock.all() |> FieldLock.unlocked_fields()
[]

iex> alias QRNBU.FieldLock
iex> FieldLock.all_except([:amount]) |> FieldLock.unlocked_fields()
[:amount]

  


        

      



  

    
QRNBU.Renderer 
    



      
QR code rendering functionality for NBU payment QR codes.
This module provides functions to convert NBU QR code strings into various visual formats:
	PNG images (binary data)
	SVG graphics (XML string) with optional logo overlay
	Terminal output (Unicode blocks)

Uses the eqrcode library for QR code generation with configurable error correction levels.

  
    
  
  Examples


# Generate and render as PNG
{:ok, qr_string} = QRNBU.generate(:v001, payment_data)
{:ok, png_binary} = QRNBU.Renderer.to_png(qr_string)
File.write!("payment.png", png_binary)

# Generate and render as SVG (with UAH logo by default)
{:ok, svg_string} = QRNBU.Renderer.to_svg(qr_string)
File.write!("payment.svg", svg_string)

# Generate SVG without logo
{:ok, svg_string} = QRNBU.Renderer.to_svg(qr_string, logo: false)

# Display in terminal
QRNBU.Renderer.to_terminal(qr_string)

  
    
  
  Error Correction Levels


QR codes support four error correction levels (from lowest to highest):
	:l (L) - ~7% error recovery
	:m (M) - ~15% error recovery (default)
	:q (Q) - ~25% error recovery
	:h (H) - ~30% error recovery

Higher error correction levels create larger QR codes but are more resistant to damage.
When a logo is embedded (SVG only), error correction is automatically set to :h for
maximum damage tolerance.

  
    
  
  Logo Support (SVG Only)


SVG output supports embedding a logo in the center of the QR code:
	logo: true - Embed UAH currency sign (default)
	logo: false - No logo
	logo: "/path/to/logo.svg" - Custom SVG logo from file
	logo: {:svg, "<svg>...</svg>"} - Inline SVG string

PNG output does not support logo overlays.

      


      
        Summary


  
    Types
  


    
      
        error_correction()

      


    


    
      
        logo_option()

      


    


    
      
        png_binary()

      


    


    
      
        qr_string()

      


    


    
      
        svg_string()

      


    





  
    Functions
  


    
      
        display(version, data, opts \\ [])

      


        Generates and displays an NBU QR code in the terminal.



    


    
      
        save_png(version, data, file_path, opts \\ [])

      


        Generates and saves an NBU QR code as a PNG file.



    


    
      
        save_svg(version, data, file_path, opts \\ [])

      


        Generates and saves an NBU QR code as an SVG file.



    


    
      
        to_png(qr_string, opts \\ [])

      


        Renders an NBU QR code string as a PNG image.



    


    
      
        to_svg(qr_string, opts \\ [])

      


        Renders an NBU QR code string as an SVG image.



    


    
      
        to_terminal(qr_string, opts \\ [])

      


        Renders an NBU QR code string to the terminal using Unicode block characters.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    error_correction()


      
       
       View Source
     


  


  

      

          @type error_correction() :: :l | :m | :q | :h


      



  



  
    
      
      Link to this type
    
    logo_option()


      
       
       View Source
     


  


  

      

          @type logo_option() :: QRNBU.Renderer.Logo.logo_option()


      



  



  
    
      
      Link to this type
    
    png_binary()


      
       
       View Source
     


  


  

      

          @type png_binary() :: binary()


      



  



  
    
      
      Link to this type
    
    qr_string()


      
       
       View Source
     


  


  

      

          @type qr_string() :: String.t()


      



  



  
    
      
      Link to this type
    
    svg_string()


      
       
       View Source
     


  


  

      

          @type svg_string() :: String.t()


      



  


        

      

      
        Functions

        


    

  
    
      
      Link to this function
    
    display(version, data, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec display(QRNBU.version(), QRNBU.qr_data(), keyword()) ::
  :ok | {:error, String.t()}


      


Generates and displays an NBU QR code in the terminal.
Convenience function that combines generation and terminal rendering.

  
    
  
  Parameters


	version - QR code version (:v001, :v002, or :v003)
	data - Payment data map
	opts - Optional rendering options (see to_terminal/2)


  
    
  
  Returns


	:ok - Successfully displayed
	{:error, reason} - Error message


  
    
  
  Examples


iex> QRNBU.Renderer.display(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
:ok

  



    

  
    
      
      Link to this function
    
    save_png(version, data, file_path, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec save_png(QRNBU.version(), QRNBU.qr_data(), Path.t(), keyword()) ::
  :ok | {:error, String.t()}


      


Generates and saves an NBU QR code as a PNG file.
Convenience function that combines generation and PNG rendering.

  
    
  
  Parameters


	version - QR code version (:v001, :v002, or :v003)
	data - Payment data map
	file_path - Path to save the PNG file
	opts - Optional rendering options (see to_png/2)


  
    
  
  Returns


	:ok - File successfully saved
	{:error, reason} - Error message


  
    
  
  Examples


iex> QRNBU.Renderer.save_png(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> }, "/tmp/payment.png")
:ok

  



    

  
    
      
      Link to this function
    
    save_svg(version, data, file_path, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec save_svg(QRNBU.version(), QRNBU.qr_data(), Path.t(), keyword()) ::
  :ok | {:error, String.t()}


      


Generates and saves an NBU QR code as an SVG file.
Convenience function that combines generation and SVG rendering.
By default, embeds the UAH currency sign logo in the center.

  
    
  
  Parameters


	version - QR code version (:v001, :v002, or :v003)
	data - Payment data map
	file_path - Path to save the SVG file
	opts - Optional rendering options (see to_svg/2), including:	:logo - Logo option (default: true for UAH sign)




  
    
  
  Returns


	:ok - File successfully saved
	{:error, reason} - Error message


  
    
  
  Examples


iex> QRNBU.Renderer.save_svg(:v002, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів",
...>   amount: Decimal.new("100.50")
...> }, "/tmp/payment.svg")
:ok

  



    

  
    
      
      Link to this function
    
    to_png(qr_string, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec to_png(
  qr_string(),
  keyword()
) :: {:ok, png_binary()} | {:error, String.t()}


      


Renders an NBU QR code string as a PNG image.

  
    
  
  Parameters


	qr_string - The QR code string from QRNBU.generate/2
	opts - Optional keyword list:	:error_correction - Error correction level (default: :medium)
	:width - Image width in pixels (default: 300)




  
    
  
  Returns


	{:ok, png_binary} - PNG image as binary data
	{:error, reason} - Error message


  
    
  
  Examples


iex> {:ok, qr} = QRNBU.generate(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
iex> {:ok, png} = QRNBU.Renderer.to_png(qr)
iex> is_binary(png) and byte_size(png) > 0
true

iex> {:ok, png} = QRNBU.Renderer.to_png("test", width: 500, error_correction: :h)
iex> is_binary(png)
true

  



    

  
    
      
      Link to this function
    
    to_svg(qr_string, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec to_svg(
  qr_string(),
  keyword()
) :: {:ok, svg_string()} | {:error, String.t()}


      


Renders an NBU QR code string as an SVG image.

  
    
  
  Parameters


	qr_string - The QR code string from QRNBU.generate/2
	opts - Optional keyword list:	:error_correction - Error correction level (default: :m, auto-upgraded to :h when logo is enabled)
	:width - SVG width (default: 300)
	:logo - Logo option (default: true):	true - Embed UAH currency sign
	false - No logo
	"/path/to/logo.svg" - Custom SVG logo from file
	{:svg, "<svg>...</svg>"} - Inline SVG string






  
    
  
  Returns


	{:ok, svg_string} - SVG XML as string
	{:error, reason} - Error message


  
    
  
  Examples


iex> {:ok, qr} = QRNBU.generate(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
iex> {:ok, svg} = QRNBU.Renderer.to_svg(qr)
iex> String.contains?(svg, "<svg")
true

iex> {:ok, svg} = QRNBU.Renderer.to_svg("test", width: 400, logo: false)
iex> String.contains?(svg, "width=\"400.0\"")
true

iex> {:ok, svg} = QRNBU.Renderer.to_svg("test", logo: true)
iex> String.contains?(svg, "uah-logo")
true

  



    

  
    
      
      Link to this function
    
    to_terminal(qr_string, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec to_terminal(
  qr_string(),
  keyword()
) :: :ok | {:error, String.t()}


      


Renders an NBU QR code string to the terminal using Unicode block characters.
Displays the QR code directly in the terminal using filled and empty Unicode blocks.

  
    
  
  Parameters


	qr_string - The QR code string from QRNBU.generate/2
	opts - Optional keyword list:	:error_correction - Error correction level (default: :medium)




  
    
  
  Returns


	:ok - Successfully printed to terminal
	{:error, reason} - Error message


  
    
  
  Examples


iex> {:ok, qr} = QRNBU.generate(:v001, %{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
iex> QRNBU.Renderer.to_terminal(qr)
:ok

  


        

      



  

    
QRNBU.Renderer.Logo 
    



      
Logo embedding functionality for SVG QR codes.
This module handles embedding logos (UAH sign by default, or custom logos)
into the center of SVG QR codes. The logo is precisely aligned to QR code
module boundaries for clean visual integration.

  
    
  
  Logo Options


	true - Use the default UAH currency sign logo (with white circle background)
	false - No logo (plain QR code)
	"/path/to/logo.svg" - Custom SVG logo from file path (no background)
	{:svg, "<svg>...</svg>"} - Inline SVG string (no background)


  
    
  
  Grid-Aligned Positioning


The logo is snapped to QR module grid boundaries:
	Logo size is rounded to an odd number of modules for perfect centering
	Position coordinates are integers aligned to module edges
	Occupies approximately 25% of the QR code (within H-level error correction tolerance)

Example: For a 69x69 module QR code, logo covers 17x17 modules centered at position (26, 26).

      


      
        Summary


  
    Types
  


    
      
        logo_option()

      


    





  
    Functions
  


    
      
        default_logo_path()

      


        Returns the path to the default UAH logo.



    


    
      
        embed(svg_string, logo_option, width)

      


        Embeds a logo into an SVG QR code string.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    logo_option()


      
       
       View Source
     


  


  

      

          @type logo_option() :: boolean() | Path.t() | {:svg, String.t()}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    default_logo_path()


      
       
       View Source
     


  


  

      

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


      


Returns the path to the default UAH logo.

  



  
    
      
      Link to this function
    
    embed(svg_string, logo_option, width)


      
       
       View Source
     


  


  

      

          @spec embed(String.t(), logo_option(), number()) ::
  {:ok, String.t()} | {:error, String.t()}


      


Embeds a logo into an SVG QR code string.
The logo is precisely aligned to QR module grid boundaries for clean integration.

  
    
  
  Parameters


	svg_string - The SVG QR code string
	logo_option - Logo specification (see module docs)
	width - The QR code width (used for reference, positioning uses viewBox)


  
    
  
  Returns


	{:ok, svg_with_logo} - SVG string with embedded logo
	{:error, reason} - Error message


  
    
  
  Examples


iex> {:ok, svg} = QRNBU.Renderer.to_svg("test", logo: false)
iex> {:ok, svg_with_logo} = QRNBU.Renderer.Logo.embed(svg, true, 300)
iex> String.contains?(svg_with_logo, "uah-logo")
true

  


        

      



  

    
QRNBU.Types 
    



      
Custom domain types for NBU QR code library.
This module provides opaque types with built-in validation for domain concepts
used in NBU QR code generation. Using these types instead of primitives provides:
	Compile-time type safety
	Validation at construction time
	Self-documenting code
	Protection against invalid data entering the system


  
    
  
  Types


	IBAN - Ukrainian IBAN (29 characters)
	Amount - Monetary amount with 2 decimal precision
	TaxID - Tax identification number (8-10 digits, excluding 9)
	RecipientCode - V003 recipient identification code


  
    
  
  Examples


iex> {:ok, iban} = QRNBU.Types.IBAN.new("UA303348510000026206114040874")
iex> QRNBU.Types.IBAN.to_string(iban)
"UA303348510000026206114040874"

iex> {:ok, amount} = QRNBU.Types.Amount.new(100.50)
iex> QRNBU.Types.Amount.to_decimal(amount)
#Decimal<100.50>

iex> QRNBU.Types.TaxID.new("123")
{:error, "Tax ID must be at least 8 characters"}

      





  

    
QRNBU.Types.Amount 
    



      
Monetary amount with validation for NBU QR codes.

  
    
  
  Constraints


	Minimum: 0.01 UAH
	Maximum: 999,999,999.99 UAH
	Precision: Exactly 2 decimal places
	Must be positive (non-zero)


  
    
  
  Examples


iex> QRNBU.Types.Amount.new(100.50)
{:ok, %QRNBU.Types.Amount{}}

iex> QRNBU.Types.Amount.new(Decimal.new("50.00"))
{:ok, %QRNBU.Types.Amount{}}

iex> QRNBU.Types.Amount.new(10050)  # Integer in kopiykas
{:ok, %QRNBU.Types.Amount{}}  # Converts to 100.50

iex> QRNBU.Types.Amount.new(0)
{:error, "Amount must be at least 0.01"}

iex> QRNBU.Types.Amount.new(-50)
{:error, "Amount must be positive"}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(value)

      


        Creates a new Amount with validation.



    


    
      
        to_decimal(amount)

      


        Extracts the Decimal value from an Amount.



    


    
      
        to_string(amount)

      


        Converts Amount to string with exactly 2 decimal places.



    





      


      
        Types

        


  
    
      
      Link to this opaque
    
    t()


      
       
       View Source
     


      (opaque)

  


  

      

          @opaque t()


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    new(value)


      
       
       View Source
     


  


  

      

          @spec new(Decimal.t() | float() | integer() | String.t()) ::
  {:ok, t()} | {:error, String.t()}


      


Creates a new Amount with validation.
Accepts:
	Decimal.t() - Direct decimal value
	float() - Converted to Decimal
	integer() - Treated as kopiykas (cents), divided by 100
	String.t() - Parsed as decimal string

Returns {:ok, amount} if valid, {:error, reason} otherwise.

  



  
    
      
      Link to this function
    
    to_decimal(amount)


      
       
       View Source
     


  


  

      

          @spec to_decimal(t()) :: Decimal.t()


      


Extracts the Decimal value from an Amount.

  



  
    
      
      Link to this function
    
    to_string(amount)


      
       
       View Source
     


  


  

      

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


      


Converts Amount to string with exactly 2 decimal places.

  


        

      



  

    
QRNBU.Types.IBAN 
    



      
Ukrainian IBAN (International Bank Account Number).

  
    
  
  Format Specification


Ukrainian IBAN is exactly 29 characters:
	Positions 1-2: Country code "UA"
	Positions 3-4: Check digits (MOD-97 algorithm)
	Positions 5-29: Bank account number (25 digits)


  
    
  
  Validation


	Must be exactly 29 characters
	Must start with "UA"
	Check digits must be valid (MOD-97)
	Only alphanumeric characters allowed


  
    
  
  Examples


iex> QRNBU.Types.IBAN.new("UA303348510000026206114040874")
{:ok, %QRNBU.Types.IBAN{}}

iex> QRNBU.Types.IBAN.new("PL60102010260000042270201111")
{:error, "IBAN must start with 'UA' for Ukraine"}

iex> QRNBU.Types.IBAN.new("UA3033485100")
{:error, "IBAN must be exactly 29 characters for Ukraine"}

  
    
  
  References


	NBU Resolution No. 97, August 19, 2025
	ISO 13616:2020 IBAN standard


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(value)

      


        Creates a new IBAN with validation.



    


    
      
        to_string(iban)

      


        Extracts the string value from an IBAN.



    





      


      
        Types

        


  
    
      
      Link to this opaque
    
    t()


      
       
       View Source
     


      (opaque)

  


  

      

          @opaque t()


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    new(value)


      
       
       View Source
     


  


  

      

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


      


Creates a new IBAN with validation.
Returns {:ok, iban} if valid, {:error, reason} otherwise.

  



  
    
      
      Link to this function
    
    to_string(iban)


      
       
       View Source
     


  


  

      

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


      


Extracts the string value from an IBAN.

  


        

      



  

    
QRNBU.Types.RecipientCode 
    



      
Recipient identification code for V003 QR codes.

  
    
  
  Format Specification (NBU V003)


	Length: Exactly 14 alphanumeric characters
	Format: NNNNNNNNTTTTTT where:	N (8 chars): Tax/registration number
	T (6 chars): Terminal/account identifier




  
    
  
  Examples


iex> QRNBU.Types.RecipientCode.new("12345678TERM01")
{:ok, %QRNBU.Types.RecipientCode{}}

iex> QRNBU.Types.RecipientCode.new("123")
{:error, "Recipient code must be exactly 14 characters"}

iex> QRNBU.Types.RecipientCode.new("12345678TERM-1")
{:error, "Recipient code must contain only alphanumeric characters"}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(value)

      


        Creates a new RecipientCode with validation.



    


    
      
        to_string(recipient_code)

      


        Extracts the string value from a RecipientCode.



    





      


      
        Types

        


  
    
      
      Link to this opaque
    
    t()


      
       
       View Source
     


      (opaque)

  


  

      

          @opaque t()


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    new(value)


      
       
       View Source
     


  


  

      

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


      


Creates a new RecipientCode with validation.
Returns {:ok, code} if valid, {:error, reason} otherwise.

  



  
    
      
      Link to this function
    
    to_string(recipient_code)


      
       
       View Source
     


  


  

      

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


      


Extracts the string value from a RecipientCode.

  


        

      



  

    
QRNBU.Types.TaxID 
    



      
Tax identification number for Ukrainian entities.

  
    
  
  Format Specification


	Length: 8 or 10 digits
	Cannot be exactly 9 digits (reserved for internal use)
	Must contain only digits


  
    
  
  Types


	8 digits: Individual taxpayer ID
	10 digits: Legal entity (EDRPOU) or individual with RNTRC


  
    
  
  Examples


iex> QRNBU.Types.TaxID.new("12345678")
{:ok, %QRNBU.Types.TaxID{}}

iex> QRNBU.Types.TaxID.new("1234567890")
{:ok, %QRNBU.Types.TaxID{}}

iex> QRNBU.Types.TaxID.new("123456789")
{:error, "Tax ID cannot be exactly 9 characters (reserved for internal use)"}

iex> QRNBU.Types.TaxID.new("123")
{:error, "Tax ID must be 8 or 10 digits"}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(value)

      


        Creates a new TaxID with validation.



    


    
      
        to_string(tax_id)

      


        Extracts the string value from a TaxID.



    





      


      
        Types

        


  
    
      
      Link to this opaque
    
    t()


      
       
       View Source
     


      (opaque)

  


  

      

          @opaque t()


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    new(value)


      
       
       View Source
     


  


  

      

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


      


Creates a new TaxID with validation.
Returns {:ok, tax_id} if valid, {:error, reason} otherwise.

  



  
    
      
      Link to this function
    
    to_string(tax_id)


      
       
       View Source
     


  


  

      

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


      


Extracts the string value from a TaxID.

  


        

      



  

    
QRNBU.Validators.Amount 
    



      
Validates monetary amounts according to NBU QR code specifications.

  
    
  
  Rules


	Amount must be positive (minimum 0.01)
	Maximum amount: 999,999,999.99 UAH
	Exactly 2 decimal places
	Accepts multiple input formats: Decimal, integer (kopiykas), float, string


  
    
  
  Examples


iex> QRNBU.Validators.Amount.validate(Decimal.new("100.50"))
{:ok, #Decimal<100.50>}

iex> QRNBU.Validators.Amount.validate(10050)
{:ok, #Decimal<100.50>}

iex> QRNBU.Validators.Amount.validate("100.50")
{:ok, #Decimal<100.50>}

iex> QRNBU.Validators.Amount.validate(0)
{:error, "Amount must be at least 0.01"}

iex> QRNBU.Validators.Amount.validate("100.123")
{:error, "Amount must have at most 2 decimal places"}

      


      
        Summary


  
    Types
  


    
      
        amount_input()

      


    





  
    Functions
  


    
      
        format(amount)

      


        Formats an amount as a string with exactly 2 decimal places.



    


    
      
        to_kopiykas(amount)

      


        Converts a validated amount to its kopiykas (cents) representation.



    


    
      
        validate(amount)

      


        Validates and normalizes a monetary amount.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    amount_input()


      
       
       View Source
     


  


  

      

          @type amount_input() :: Decimal.t() | integer() | float() | String.t()


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    format(amount)


      
       
       View Source
     


  


  

      

          @spec format(Decimal.t()) :: String.t()


      


Formats an amount as a string with exactly 2 decimal places.

  
    
  
  Examples


iex> amount = Decimal.new("100.5")
iex> QRNBU.Validators.Amount.format(amount)
"100.50"

iex> amount = Decimal.new("1000")
iex> QRNBU.Validators.Amount.format(amount)
"1000.00"

  



  
    
      
      Link to this function
    
    to_kopiykas(amount)


      
       
       View Source
     


  


  

      

          @spec to_kopiykas(Decimal.t()) :: integer()


      


Converts a validated amount to its kopiykas (cents) representation.

  
    
  
  Examples


iex> amount = Decimal.new("100.50")
iex> QRNBU.Validators.Amount.to_kopiykas(amount)
10050

  



  
    
      
      Link to this function
    
    validate(amount)


      
       
       View Source
     


  


  

      

          @spec validate(amount_input()) :: {:ok, Decimal.t()} | {:error, String.t()}


      


Validates and normalizes a monetary amount.
All numeric inputs are treated as hryvnias (UAH):
	Input	Result	Description
	10	10 UAH	Integer as hryvnias
	100.50	100 UAH 50 kop	Float with kopiykas
	"100,5"	100 UAH 50 kop	String with comma separator

Accepts multiple input types:
	Decimal.t() - used directly
	integer() - treated as hryvnias (e.g., 100 = 100 UAH)
	float() - converted to Decimal (e.g., 100.50 = 100 UAH 50 kop)
	String.t() - parsed to Decimal (supports both . and , as decimal separator)

Returns {:ok, Decimal.t()} with normalized amount or {:error, String.t()}.

  


        

      



  

    
QRNBU.Validators.CategoryPurpose 
    



      
Validates ISO 20022 Category Purpose codes for V003 QR codes.

  
    
  
  Format


Category Purpose follows ISO 20022 format: CCCC/PPPP
	CCCC: 4-character category code (uppercase letters)
	/: Separator
	PPPP: 4-character purpose code (uppercase letters)


  
    
  
  Common Category Codes (ISO 20022)


	SALA: Salary payment
	PENS: Pension payment
	SUPP: Supplier payment
	TAXS: Tax payment
	GOVT: Government payment
	TREA: Treasury payment
	CASH: Cash management
	DVPM: Delivery versus payment
	INTC: Intra-company payment
	TRAD: Trade settlement


  
    
  
  Common Purpose Codes (ISO 20022)


	REGU: Regular payment
	PROM: Promotional payment
	ADVA: Advance payment
	REFU: Refund
	FEES: Fees
	INTR: Interest
	DIVD: Dividend
	LOAN: Loan
	BONU: Bonus


  
    
  
  Examples


iex> QRNBU.Validators.CategoryPurpose.validate("SALA/REGU")
{:ok, "SALA/REGU"}

iex> QRNBU.Validators.CategoryPurpose.validate("sala/regu")
{:ok, "SALA/REGU"}

iex> QRNBU.Validators.CategoryPurpose.validate("INVALIDCODE")
{:error, "Category purpose must be in format CCCC/PPPP"}

iex> QRNBU.Validators.CategoryPurpose.validate("AB12/PPPP")
{:error, "Category purpose codes must contain only letters"}

  
    
  
  References


	ISO 20022 External Code Sets
	NBU Resolution No. 97, August 19, 2025 (V003 specification)


      


      
        Summary


  
    Functions
  


    
      
        build(category, purpose)

      


        Builds a category purpose code from category and purpose components.



    


    
      
        common_categories()

      


        Returns common category codes with descriptions.



    


    
      
        common_purposes()

      


        Returns common purpose codes with descriptions.



    


    
      
        parse(code)

      


        Parses a category purpose code into its components.



    


    
      
        suggest(purpose_text)

      


        Suggests a category purpose code based on keywords in the payment purpose text.



    


    
      
        validate(code, arg2 \\ [])

      


        Validates an ISO 20022 category purpose code.



    


    
      
        validate_with_description(code)

      


        Validates and provides description for a category purpose code.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    build(category, purpose)


      
       
       View Source
     


  


  

      

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


      


Builds a category purpose code from category and purpose components.

  
    
  
  Examples


iex> QRNBU.Validators.CategoryPurpose.build("SALA", "REGU")
{:ok, "SALA/REGU"}

iex> QRNBU.Validators.CategoryPurpose.build("sala", "regu")
{:ok, "SALA/REGU"}

iex> QRNBU.Validators.CategoryPurpose.build("ABC", "REGU")
{:error, "Category must be exactly 4 characters"}

  



  
    
      
      Link to this function
    
    common_categories()


      
       
       View Source
     


  


  

      

          @spec common_categories() :: map()


      


Returns common category codes with descriptions.

  
    
  
  Examples


iex> QRNBU.Validators.CategoryPurpose.common_categories()
%{
  "SALA" => "Salary payment",
  "PENS" => "Pension payment",
  ...
}

  



  
    
      
      Link to this function
    
    common_purposes()


      
       
       View Source
     


  


  

      

          @spec common_purposes() :: map()


      


Returns common purpose codes with descriptions.

  
    
  
  Examples


iex> QRNBU.Validators.CategoryPurpose.common_purposes()
%{
  "REGU" => "Regular payment",
  "PROM" => "Promotional payment",
  ...
}

  



  
    
      
      Link to this function
    
    parse(code)


      
       
       View Source
     


  


  

      

          @spec parse(String.t()) :: {:ok, map()} | {:error, String.t()}


      


Parses a category purpose code into its components.
Returns {:ok, %{category: String.t(), purpose: String.t()}} or {:error, reason}.

  
    
  
  Examples


iex> QRNBU.Validators.CategoryPurpose.parse("SALA/REGU")
{:ok, %{category: "SALA", purpose: "REGU"}}

  



  
    
      
      Link to this function
    
    suggest(purpose_text)


      
       
       View Source
     


  


  

      

          @spec suggest(String.t()) :: {:ok, String.t()} | {:error, :no_match}


      


Suggests a category purpose code based on keywords in the payment purpose text.
Returns {:ok, suggested_code} or {:error, :no_match}.

  
    
  
  Examples


iex> QRNBU.Validators.CategoryPurpose.suggest("Salary payment for December")
{:ok, "SALA/REGU"}

iex> QRNBU.Validators.CategoryPurpose.suggest("Pension fund contribution")
{:ok, "PENS/REGU"}

iex> QRNBU.Validators.CategoryPurpose.suggest("Random payment")
{:error, :no_match}

  



    

  
    
      
      Link to this function
    
    validate(code, arg2 \\ [])


      
       
       View Source
     


  


  

      

          @spec validate(
  String.t(),
  keyword()
) :: {:ok, String.t()} | {:error, String.t()}


      


Validates an ISO 20022 category purpose code.
The code is automatically normalized (trimmed and uppercased) before validation.

  
    
  
  Options


	:encoding - Character encoding (ignored for category purpose, ASCII only)

Returns {:ok, normalized_code} or {:error, reason}.

  



  
    
      
      Link to this function
    
    validate_with_description(code)


      
       
       View Source
     


  


  

      

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


      


Validates and provides description for a category purpose code.
Returns {:ok, code, description} or {:error, reason}.

  
    
  
  Examples


iex> QRNBU.Validators.CategoryPurpose.validate_with_description("SALA/REGU")
{:ok, "SALA/REGU", "Salary payment - Regular payment"}

  


        

      



  

    
QRNBU.Validators.DigitalSignature 
    



      
Validator for digital signature strings.
Validates digital signatures used to authenticate invoices in V003 format.

      


      
        Summary


  
    Functions
  


    
      
        validate(signature)

      


        Validates digital signature.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate(signature)


      
       
       View Source
     


  


  

      

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


      


Validates digital signature.

  
    
  
  Rules


	Maximum 1000 characters
	Base64-encoded string format expected


  
    
  
  Examples


iex> QRNBU.Validators.DigitalSignature.validate("SGVsbG8gV29ybGQ=")
{:ok, "SGVsbG8gV29ybGQ="}

iex> QRNBU.Validators.DigitalSignature.validate("")
{:error, "Digital signature cannot be empty"}

iex> QRNBU.Validators.DigitalSignature.validate(String.duplicate("A", 1001))
{:error, "Digital signature must not exceed 1000 characters"}

  


        

      



  

    
QRNBU.Validators.Display 
    



      
Validator for display text in QR codes.
Validates display strings shown to users when scanning QR codes.

      


      
        Summary


  
    Functions
  


    
      
        validate(display, opts \\ [])

      


        Validates display text.



    





      


      
        Functions

        


    

  
    
      
      Link to this function
    
    validate(display, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec validate(
  String.t(),
  keyword()
) :: {:ok, String.t()} | {:error, String.t()}


      


Validates display text.

  
    
  
  Options


	:encoding - Character encoding :utf8 or :cp1251 (default: :utf8)


  
    
  
  Rules


	Maximum 140 characters
	Must be valid in specified encoding


  
    
  
  Examples


iex> QRNBU.Validators.Display.validate("Оплата послуг", encoding: :utf8)
{:ok, "Оплата послуг"}

iex> QRNBU.Validators.Display.validate("")
{:error, "Display text cannot be empty"}

iex> QRNBU.Validators.Display.validate(String.duplicate("A", 141))
{:error, "Display text must not exceed 140 characters"}

  


        

      



  

    
QRNBU.Validators.FieldLock 
    



      
Validator for field lock bitmap.
Validates field lock values used to control which fields can be edited
in the payment application. Each bit represents a field's editability.
Accepts both integer values and QRNBU.FieldLock structs.

      


      
        Summary


  
    Functions
  


    
      
        validate(field_lock)

      


        Validates field lock value.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate(field_lock)


      
       
       View Source
     


  


  

      

          @spec validate(integer() | QRNBU.FieldLock.t()) ::
  {:ok, integer()} | {:error, String.t()}


      


Validates field lock value.

  
    
  
  Rules


	Must be an integer or QRNBU.FieldLock struct
	Integer must be in range 0x0000 to 0xFFFF (0 to 65535)


  
    
  
  Examples


iex> QRNBU.Validators.FieldLock.validate(0x1234)
{:ok, 0x1234}

iex> QRNBU.Validators.FieldLock.validate(0)
{:ok, 0}

iex> QRNBU.Validators.FieldLock.validate(65535)
{:ok, 65535}

iex> QRNBU.Validators.FieldLock.validate(-1)
{:error, "Field lock must be between 0 and 65535"}

iex> QRNBU.Validators.FieldLock.validate(65536)
{:error, "Field lock must be between 0 and 65535"}

iex> QRNBU.Validators.FieldLock.validate("1234")
{:error, "Field lock must be an integer or FieldLock struct"}

iex> QRNBU.Validators.FieldLock.validate(QRNBU.FieldLock.all())
{:ok, 65535}

iex> QRNBU.Validators.FieldLock.validate(QRNBU.FieldLock.preset(:editable_amount))
{:ok, 65279}

  


        

      



  

    
QRNBU.Validators.FunctionCode 
    



      
Validator for payment function codes.
Validates function codes that specify the type of payment transaction.

      


      
        Summary


  
    Functions
  


    
      
        valid_functions()

      


        Returns list of valid function codes.



    


    
      
        validate(function)

      


        Validates function code.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    valid_functions()


      
       
       View Source
     


  


  

      

          @spec valid_functions() :: [atom()]


      


Returns list of valid function codes.

  



  
    
      
      Link to this function
    
    validate(function)


      
       
       View Source
     


  


  

      

          @spec validate(atom()) :: {:ok, atom()} | {:error, String.t()}


      


Validates function code.

  
    
  
  Valid Codes


	:uct - Ukrainian Credit Transfer (default)
	:ict - International Credit Transfer
	:xct - Cross-border Credit Transfer


  
    
  
  Examples


iex> QRNBU.Validators.FunctionCode.validate(:uct)
{:ok, :uct}

iex> QRNBU.Validators.FunctionCode.validate(:ict)
{:ok, :ict}

iex> QRNBU.Validators.FunctionCode.validate(:xct)
{:ok, :xct}

iex> QRNBU.Validators.FunctionCode.validate(:invalid)
{:error, "Invalid function code. Must be one of: uct, ict, xct"}

iex> QRNBU.Validators.FunctionCode.validate("uct")
{:error, "Function code must be an atom"}

  


        

      



  

    
QRNBU.Validators.IBAN 
    



      
Validates Ukrainian IBAN (International Bank Account Number) using the iban_ex library.
This validator wraps the iban_ex library (developed by the same author) to provide
NBU-specific validation and extraction functions for Ukrainian IBANs.

  
    
  
  Specification


Ukrainian IBAN format (29 characters):
	Positions 1-2: Country code "UA"
	Positions 3-4: Check digits (calculated using MOD-97 algorithm)
	Positions 5-10: Bank code (MFO - 6 digits)
	Positions 11-29: Account number (19 characters)


  
    
  
  Validation Rules


	Must be exactly 29 characters
	Must start with "UA"
	Must contain only alphanumeric characters
	Check digits must be valid (MOD-97 algorithm per ISO 13616)


  
    
  
  Examples


iex> QRNBU.Validators.IBAN.validate("UA303348510000026206114040874")
{:ok, "UA303348510000026206114040874"}

iex> QRNBU.Validators.IBAN.validate("ua303348510000026206114040874")
{:ok, "UA303348510000026206114040874"}  # Normalized to uppercase

iex> QRNBU.Validators.IBAN.validate("PL60102010260000042270201111")
{:error, "IBAN must be for Ukraine (country code UA)"}

iex> QRNBU.Validators.IBAN.validate("UA30334851")
{:error, "IBAN must be exactly 29 characters for Ukraine"}

  
    
  
  References


	NBU Resolution No. 97, August 19, 2025
	ISO 13616:2020 IBAN standard
	Uses iban_ex library: https://hex.pm/packages/iban_ex


      


      
        Summary


  
    Functions
  


    
      
        extract_account_number(iban)

      


        Validates and extracts account number from Ukrainian IBAN.



    


    
      
        extract_bank_code(iban)

      


        Validates and extracts bank code (MFO) from Ukrainian IBAN.



    


    
      
        parse(iban)

      


        Parses a Ukrainian IBAN into its components using iban_ex.



    


    
      
        validate(iban)

      


        Validates Ukrainian IBAN format and checksum using iban_ex library.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    extract_account_number(iban)


      
       
       View Source
     


  


  

      

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


      


Validates and extracts account number from Ukrainian IBAN.
Uses iban_ex parsing to extract the 19-character account number.

  
    
  
  Examples


iex> QRNBU.Validators.IBAN.extract_account_number("UA303348510000026206114040874")
{:ok, "0000026206114040874"}

  



  
    
      
      Link to this function
    
    extract_bank_code(iban)


      
       
       View Source
     


  


  

      

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


      


Validates and extracts bank code (MFO) from Ukrainian IBAN.
Uses iban_ex parsing to extract the 6-digit bank identifier code.

  
    
  
  Examples


iex> QRNBU.Validators.IBAN.extract_bank_code("UA303348510000026206114040874")
{:ok, "334851"}

  



  
    
      
      Link to this function
    
    parse(iban)


      
       
       View Source
     


  


  

      

          @spec parse(String.t()) :: {:ok, map()} | {:error, String.t()}


      


Parses a Ukrainian IBAN into its components using iban_ex.
Returns a map with all IBAN components: iban, country_code, check_digits,
bank_code, and account_number.

  
    
  
  Examples


iex> QRNBU.Validators.IBAN.parse("UA303348510000026206114040874")
{:ok, %{
  iban: "UA303348510000026206114040874",
  country_code: "UA",
  check_digits: "30",
  bank_code: "334851",
  account_number: "0000026206114040874"
}}

  



  
    
      
      Link to this function
    
    validate(iban)


      
       
       View Source
     


  


  

      

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


      


Validates Ukrainian IBAN format and checksum using iban_ex library.
The IBAN is automatically normalized (trimmed and uppercased) before validation.
Returns {:ok, normalized_iban} if valid, {:error, reason} otherwise.

  


        

      



  

    
QRNBU.Validators.InvoiceCreation 
    



      
Validator for invoice creation datetime.
Validates creation timestamp for invoices in V003 format.

      


      
        Summary


  
    Functions
  


    
      
        validate(datetime)

      


        Validates invoice creation datetime.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate(datetime)


      
       
       View Source
     


  


  

      

          @spec validate(NaiveDateTime.t()) :: {:ok, NaiveDateTime.t()} | {:error, String.t()}


      


Validates invoice creation datetime.

  
    
  
  Rules


	Must be a NaiveDateTime
	Must not be in the future (cannot create invoices with future timestamps)


  
    
  
  Examples


iex> past = ~N[2025-01-01 12:00:00]
iex> QRNBU.Validators.InvoiceCreation.validate(past)
{:ok, past}

iex> now = NaiveDateTime.utc_now()
iex> QRNBU.Validators.InvoiceCreation.validate(now)
{:ok, now}

iex> future = NaiveDateTime.add(NaiveDateTime.utc_now(), 86400, :second)
iex> QRNBU.Validators.InvoiceCreation.validate(future)
{:error, "Invoice creation cannot be in the future"}

iex> QRNBU.Validators.InvoiceCreation.validate("2025-01-01")
{:error, "Invoice creation must be a NaiveDateTime"}

  


        

      



  

    
QRNBU.Validators.InvoiceValidity 
    



      
Validator for invoice validity datetime.
Validates expiration timestamp for invoices in V003 format.

      


      
        Summary


  
    Functions
  


    
      
        validate(datetime)

      


        Validates invoice validity datetime.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate(datetime)


      
       
       View Source
     


  


  

      

          @spec validate(NaiveDateTime.t()) :: {:ok, NaiveDateTime.t()} | {:error, String.t()}


      


Validates invoice validity datetime.

  
    
  
  Rules


	Must be a NaiveDateTime
	Must be in the future (after current time)


  
    
  
  Examples


iex> future = NaiveDateTime.add(NaiveDateTime.utc_now(), 86400, :second)
iex> QRNBU.Validators.InvoiceValidity.validate(future)
{:ok, future}

iex> past = ~N[2020-01-01 00:00:00]
iex> QRNBU.Validators.InvoiceValidity.validate(past)
{:error, "Invoice validity must be in the future"}

iex> QRNBU.Validators.InvoiceValidity.validate("2025-12-31")
{:error, "Invoice validity must be a NaiveDateTime"}

  


        

      



  

    
QRNBU.Validators.Purpose 
    



      
Validates payment purpose/description according to NBU QR code specifications.

  
    
  
  Rules


	V001/V002: Maximum 140 characters
	V003: Maximum 280 characters
	Cannot be empty or contain only whitespace
	Should contain valid printable characters


  
    
  
  Examples


iex> QRNBU.Validators.Purpose.validate("Оплата за товари згідно рахунку №123", version: 2)
{:ok, "Оплата за товари згідно рахунку №123"}

iex> QRNBU.Validators.Purpose.validate("Payment for services rendered under contract", version: 3)
{:ok, "Payment for services rendered under contract"}

iex> QRNBU.Validators.Purpose.validate("", version: 2)
{:error, "Purpose cannot be empty"}

iex> long_purpose = String.duplicate("Х", 141)
iex> QRNBU.Validators.Purpose.validate(long_purpose, version: 2)
{:error, "Purpose exceeds maximum length of 140 characters for version 2"}

      


      
        Summary


  
    Types
  


    
      
        options()

      


    


    
      
        version()

      


    





  
    Functions
  


    
      
        max_length(version)

      


        Gets the maximum length for purpose based on version.



    


    
      
        normalize(purpose)

      


        Normalizes purpose by trimming and removing extra whitespace.



    


    
      
        truncate(purpose, opts \\ [])

      


        Truncates purpose to maximum length for the specified version.



    


    
      
        validate(purpose, opts \\ [])

      


        Validates payment purpose/description for NBU QR code.



    


    
      
        validate_with_suggestion(purpose, opts \\ [])

      


        Validates and suggests if a purpose might need a category purpose code (V003).



    





      


      
        Types

        


  
    
      
      Link to this type
    
    options()


      
       
       View Source
     


  


  

      

          @type options() :: [{:version, version()}]


      



  



  
    
      
      Link to this type
    
    version()


      
       
       View Source
     


  


  

      

          @type version() :: 1 | 2 | 3


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    max_length(version)


      
       
       View Source
     


  


  

      

          @spec max_length(version()) :: pos_integer()


      


Gets the maximum length for purpose based on version.

  
    
  
  Examples


iex> QRNBU.Validators.Purpose.max_length(1)
140

iex> QRNBU.Validators.Purpose.max_length(2)
140

iex> QRNBU.Validators.Purpose.max_length(3)
280

  



  
    
      
      Link to this function
    
    normalize(purpose)


      
       
       View Source
     


  


  

      

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


      


Normalizes purpose by trimming and removing extra whitespace.

  
    
  
  Examples


iex> QRNBU.Validators.Purpose.normalize("  Payment   for   goods  ")
"Payment for goods"

  



    

  
    
      
      Link to this function
    
    truncate(purpose, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec truncate(String.t(), options()) :: String.t()


      


Truncates purpose to maximum length for the specified version.
Useful for gracefully handling slightly too-long input.

  
    
  
  Examples


iex> long_purpose = String.duplicate("А", 150)
iex> QRNBU.Validators.Purpose.truncate(long_purpose, version: 2)
String.slice(long_purpose, 0, 139)

iex> QRNBU.Validators.Purpose.truncate("Short purpose", version: 2)
"Short purpose"

  



    

  
    
      
      Link to this function
    
    validate(purpose, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec validate(String.t(), options()) :: {:ok, String.t()} | {:error, String.t()}


      


Validates payment purpose/description for NBU QR code.
Options:
	version: QR code version (1, 2, or 3). Defaults to 2.

Returns {:ok, trimmed_purpose} or {:error, reason}.

  



    

  
    
      
      Link to this function
    
    validate_with_suggestion(purpose, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec validate_with_suggestion(String.t(), options()) ::
  {:ok, String.t()} | {:warning, String.t(), String.t()} | {:error, String.t()}


      


Validates and suggests if a purpose might need a category purpose code (V003).
Returns {:ok, purpose} or {:warning, purpose, suggestion} for V003.

  


        

      



  

    
QRNBU.Validators.Recipient 
    



      
Validates recipient name/description according to NBU QR code specifications.

  
    
  
  Rules


	V001/V002: Maximum 70 characters
	V003: Maximum 140 characters
	Cannot be empty or contain only whitespace
	Should contain valid printable characters


  
    
  
  Examples


iex> QRNBU.Validators.Recipient.validate("ТОВ Приватбанк", version: 2)
{:ok, "ТОВ Приватбанк"}

iex> QRNBU.Validators.Recipient.validate("Фізична особа-підприємець Іваненко Іван Іванович", version: 3)
{:ok, "Фізична особа-підприємець Іваненко Іван Іванович"}

iex> QRNBU.Validators.Recipient.validate("", version: 2)
{:error, "Recipient cannot be empty"}

iex> long_name = String.duplicate("А", 71)
iex> QRNBU.Validators.Recipient.validate(long_name, version: 2)
{:error, "Recipient exceeds maximum length of 70 characters for version 2"}

      


      
        Summary


  
    Types
  


    
      
        options()

      


    


    
      
        version()

      


    





  
    Functions
  


    
      
        max_length(version)

      


        Gets the maximum length for recipient based on version.



    


    
      
        normalize(recipient)

      


        Normalizes recipient name by trimming and removing extra whitespace.



    


    
      
        truncate(recipient, opts \\ [])

      


        Truncates recipient to maximum length for the specified version.



    


    
      
        validate(recipient, opts \\ [])

      


        Validates recipient name/description for NBU QR code.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    options()


      
       
       View Source
     


  


  

      

          @type options() :: [{:version, version()}]


      



  



  
    
      
      Link to this type
    
    version()


      
       
       View Source
     


  


  

      

          @type version() :: 1 | 2 | 3


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    max_length(version)


      
       
       View Source
     


  


  

      

          @spec max_length(version()) :: pos_integer()


      


Gets the maximum length for recipient based on version.

  
    
  
  Examples


iex> QRNBU.Validators.Recipient.max_length(1)
70

iex> QRNBU.Validators.Recipient.max_length(2)
70

iex> QRNBU.Validators.Recipient.max_length(3)
140

  



  
    
      
      Link to this function
    
    normalize(recipient)


      
       
       View Source
     


  


  

      

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


      


Normalizes recipient name by trimming and removing extra whitespace.

  
    
  
  Examples


iex> QRNBU.Validators.Recipient.normalize("  ТОВ   Приватбанк  ")
"ТОВ Приватбанк"

  



    

  
    
      
      Link to this function
    
    truncate(recipient, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec truncate(String.t(), options()) :: String.t()


      


Truncates recipient to maximum length for the specified version.
Useful for gracefully handling slightly too-long input.

  
    
  
  Examples


iex> long_name = String.duplicate("А", 80)
iex> QRNBU.Validators.Recipient.truncate(long_name, version: 2)
String.slice(long_name, 0, 69)

iex> QRNBU.Validators.Recipient.truncate("Short name", version: 2)
"Short name"

  



    

  
    
      
      Link to this function
    
    validate(recipient, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec validate(String.t(), options()) :: {:ok, String.t()} | {:error, String.t()}


      


Validates recipient name/description for NBU QR code.
Options:
	version: QR code version (1, 2, or 3). Defaults to 2.

Returns {:ok, trimmed_recipient} or {:error, reason}.

  


        

      



  

    
QRNBU.Validators.RecipientCode 
    



      
Validator for recipient identification code (EDRPOU/IPN/passport).
Validates Ukrainian business (EDRPOU) and individual (IPN) tax identification codes.

      


      
        Summary


  
    Functions
  


    
      
        validate(code)

      


        Validates recipient code.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate(code)


      
       
       View Source
     


  


  

      

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


      


Validates recipient code.

  
    
  
  Rules


	Must be 8 or 10 digits for EDRPOU/IPN
	Can be any alphanumeric format for passport numbers


  
    
  
  Examples


iex> QRNBU.Validators.RecipientCode.validate("12345678")
{:ok, "12345678"}

iex> QRNBU.Validators.RecipientCode.validate("1234567890")
{:ok, "1234567890"}

iex> QRNBU.Validators.RecipientCode.validate("AB123456")
{:ok, "AB123456"}

iex> QRNBU.Validators.RecipientCode.validate("")
{:error, "Recipient code is required"}

iex> QRNBU.Validators.RecipientCode.validate("123")
{:error, "Recipient code must be 8-10 digits or valid passport format"}

  


        

      



  

    
QRNBU.Validators.Reference 
    



      
Validator for payment reference number.
Validates reference strings used to identify specific invoices or transactions.

      


      
        Summary


  
    Functions
  


    
      
        validate(reference)

      


        Validates reference string.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate(reference)


      
       
       View Source
     


  


  

      

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


      


Validates reference string.

  
    
  
  Rules


	Maximum 35 characters
	Any alphanumeric characters and common separators allowed


  
    
  
  Examples


iex> QRNBU.Validators.Reference.validate("INV-12345")
{:ok, "INV-12345"}

iex> QRNBU.Validators.Reference.validate("")
{:error, "Reference cannot be empty"}

iex> QRNBU.Validators.Reference.validate(String.duplicate("A", 36))
{:error, "Reference must not exceed 35 characters"}

  


        

      



  

    
QRNBU.Validators.TaxID 
    



      
Validates Ukrainian Tax Identification Numbers using the ukraine_tax_id library.
This validator wraps the ukraine_tax_id library (developed by the same author) to provide
validation for both EDRPOU (legal entities) and ITIN (individuals) tax IDs.

  
    
  
  Tax ID Types


	EDRPOU: 8-digit code for legal entities (companies, organizations)
	ITIN: 10-digit code for individuals (Individual Taxpayer Identification Number)


  
    
  
  Validation Rules


	EDRPOU: Exactly 8 digits with checksum validation
	ITIN: Exactly 10 digits with checksum validation, includes birth date and gender
	Only numeric characters allowed
	Checksum must be valid per Ukrainian tax authority algorithms


  
    
  
  Examples


iex> QRNBU.Validators.TaxID.validate("12345678")
{:ok, "12345678", :edrpou}

iex> QRNBU.Validators.TaxID.validate("1234567890")
{:ok, "1234567890", :itin}

iex> QRNBU.Validators.TaxID.validate("123")
{:error, "Invalid tax ID length"}

iex> QRNBU.Validators.TaxID.validate("1234567X")
{:error, "Tax ID must contain only digits"}

  
    
  
  References


	Ukrainian State Tax Service regulations
	Uses ukraine_tax_id library: https://hex.pm/packages/ukraine_tax_id


      


      
        Summary


  
    Functions
  


    
      
        determine_type(tax_id)

      


        Determines the type of tax ID without full validation.



    


    
      
        parse_itin(itin)

      


        Parses an ITIN to extract birth date and gender information.



    


    
      
        validate(tax_id)

      


        Validates a Ukrainian tax identification number (EDRPOU or ITIN).



    


    
      
        validate_edrpou(edrpou)

      


        Validates specifically an EDRPOU (8-digit legal entity code).



    


    
      
        validate_itin(itin)

      


        Validates specifically an ITIN (10-digit individual taxpayer code).



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    determine_type(tax_id)


      
       
       View Source
     


  


  

      

          @spec determine_type(String.t()) :: :edrpou | :itin | :unknown


      


Determines the type of tax ID without full validation.
Returns :edrpou, :itin, or :unknown.

  



  
    
      
      Link to this function
    
    parse_itin(itin)


      
       
       View Source
     


  


  

      

          @spec parse_itin(String.t()) :: {:ok, map()} | {:error, String.t()}


      


Parses an ITIN to extract birth date and gender information.
Returns {:ok, %{birth_date: Date.t(), gender: :male | :female}} or {:error, reason}.

  
    
  
  Examples


iex> QRNBU.Validators.TaxID.parse_itin("3456789012")
{:ok, %{birth_date: ~D[2003-12-31], gender: :female}}

  



  
    
      
      Link to this function
    
    validate(tax_id)


      
       
       View Source
     


  


  

      

          @spec validate(String.t()) ::
  {:ok, String.t(), :edrpou | :itin} | {:error, String.t()}


      


Validates a Ukrainian tax identification number (EDRPOU or ITIN).
Automatically detects the type based on length:
	8 digits → EDRPOU (legal entity)
	10 digits → ITIN (individual)

Returns {:ok, normalized_tax_id, type} where type is :edrpou or :itin,
or {:error, reason} if validation fails.

  



  
    
      
      Link to this function
    
    validate_edrpou(edrpou)


      
       
       View Source
     


  


  

      

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


      


Validates specifically an EDRPOU (8-digit legal entity code).
Returns {:ok, edrpou} or {:error, reason}.

  



  
    
      
      Link to this function
    
    validate_itin(itin)


      
       
       View Source
     


  


  

      

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


      


Validates specifically an ITIN (10-digit individual taxpayer code).
Returns {:ok, itin} or {:error, reason}.

  


        

      



  

    
QRNBU.Validators.UniqueRecipientID 
    



      
Validator for unique recipient identifier.
Validates unique identifiers used to distinguish recipients in V003 format.

      


      
        Summary


  
    Functions
  


    
      
        validate(id)

      


        Validates unique recipient ID.



    





      


      
        Functions

        


  
    
      
      Link to this function
    
    validate(id)


      
       
       View Source
     


  


  

      

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


      


Validates unique recipient ID.

  
    
  
  Rules


	Maximum 35 characters
	Alphanumeric characters allowed


  
    
  
  Examples


iex> QRNBU.Validators.UniqueRecipientID.validate("RECIP-001")
{:ok, "RECIP-001"}

iex> QRNBU.Validators.UniqueRecipientID.validate("")
{:error, "Unique recipient ID cannot be empty"}

iex> QRNBU.Validators.UniqueRecipientID.validate(String.duplicate("A", 36))
{:error, "Unique recipient ID must not exceed 35 characters"}

  


        

      



  

    
QRNBU.Version behaviour
    



      
Behaviour definition for NBU QR code version implementations.
This behaviour defines the contract that all version modules (V001, V002, V003)
must implement. It ensures consistency across different QR code formats while
allowing version-specific implementations.

  
    
  
  Implementing Modules


	QRNBU.V001 - Legacy format (9 fields)
	QRNBU.V002 - URL-based format (9 fields)
	QRNBU.V003 - Latest format (17 fields)


  
    
  
  Callbacks


All version modules must implement:
	version_number/0 - Returns the version number (1, 2, or 3)
	validate/1 - Validates struct data according to version rules
	to_data_string/2 - Converts struct to NBU-formatted string
	from_data_string/2 - Parses NBU-formatted string to struct (optional for V001/V002)


  
    
  
  Examples


defmodule QRNBU.V002 do
  @behaviour QRNBU.Version

  def version_number, do: 2

  def validate(%__MODULE__{} = data) do
    # Validation logic
  end

  def to_data_string(%__MODULE__{} = data, opts) do
    # Formatting logic
  end
end

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        options()

      


    


    
      
        version_data()

      


    





  
    Callbacks
  


    
      
        from_data_string(t, options)

      


        Parses an NBU-formatted string back into struct data.



    


    
      
        to_data_string(version_data, options)

      


        Converts struct data to NBU-formatted string ready for QR encoding.



    


    
      
        validate(version_data)

      


        Validates the struct data according to NBU specification for this version.



    


    
      
        version_number()

      


        Returns the version number for this implementation.



    





  
    Functions
  


    
      
        module_for_version(version)

      


        Helper function to determine version from version number.



    


    
      
        to_data_string(data, opts \\ [])

      


        Helper to convert data to string using the appropriate version module.



    


    
      
        validate(data)

      


        Helper to validate data using the appropriate version module.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    error()


      
       
       View Source
     


  


  

      

          @type error() :: {:error, String.t() | [String.t()]}


      



  



  
    
      
      Link to this type
    
    options()


      
       
       View Source
     


  


  

      

          @type options() :: keyword()


      



  



  
    
      
      Link to this type
    
    version_data()


      
       
       View Source
     


  


  

      

          @type version_data() :: struct()


      



  


        

      

      
        Callbacks

        


  
    
      
      Link to this callback
    
    from_data_string(t, options)


      
       
       View Source
     


      (optional)

  


  

      

          @callback from_data_string(String.t(), options()) :: {:ok, version_data()} | error()


      


Parses an NBU-formatted string back into struct data.
Optional callback - primarily needed for V003 decoding.
V001/V002 may implement basic parsing for compatibility.
Options may include:
	:encoding - Expected character encoding
	:strict - Whether to enforce strict validation (default: true)

Returns {:ok, struct} with parsed data,
or {:error, reason} if parsing fails.

  



  
    
      
      Link to this callback
    
    to_data_string(version_data, options)


      
       
       View Source
     


  


  

      

          @callback to_data_string(version_data(), options()) :: {:ok, String.t()} | error()


      


Converts struct data to NBU-formatted string ready for QR encoding.
Options may include:
	:encoding - :utf8 or :cp1251 (default: :utf8)
	:format - :raw or :url (V002/V003 only, default: :url)
	:line_ending - :crlf or :lf (auto-detected from version by default)

Returns {:ok, data_string} with formatted QR data,
or {:error, reason} if formatting fails.

  



  
    
      
      Link to this callback
    
    validate(version_data)


      
       
       View Source
     


  


  

      

          @callback validate(version_data()) :: {:ok, version_data()} | error()


      


Validates the struct data according to NBU specification for this version.
Should validate:
	Required fields are present
	Field lengths are within limits
	Field formats are correct (IBAN, amounts, etc.)
	Version-specific constraints (e.g., ICT only in V003)

Returns {:ok, validated_data} with potentially normalized data,
or {:error, reasons} with validation error messages.

  



  
    
      
      Link to this callback
    
    version_number()


      
       
       View Source
     


  


  

      

          @callback version_number() :: 1 | 2 | 3


      


Returns the version number for this implementation.
Must return 1 for V001, 2 for V002, or 3 for V003.

  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    module_for_version(version)


      
       
       View Source
     


  


  

      

          @spec module_for_version(pos_integer()) :: {:ok, module()} | {:error, String.t()}


      


Helper function to determine version from version number.

  
    
  
  Examples


iex> QRNBU.Version.module_for_version(1)
{:ok, QRNBU.Versions.V001}

iex> QRNBU.Version.module_for_version(2)
{:ok, QRNBU.Versions.V002}

iex> QRNBU.Version.module_for_version(3)
{:ok, QRNBU.Versions.V003}

iex> {:error, msg} = QRNBU.Version.module_for_version(4)
iex> String.contains?(msg, "Unsupported version: 4")
true

  



    

  
    
      
      Link to this function
    
    to_data_string(data, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec to_data_string(version_data(), options()) :: {:ok, String.t()} | error()


      


Helper to convert data to string using the appropriate version module.
Automatically determines which version module to use based on struct type.
See individual version module tests for examples.

  



  
    
      
      Link to this function
    
    validate(data)


      
       
       View Source
     


  


  

      

          @spec validate(version_data()) :: {:ok, version_data()} | error()


      


Helper to validate data using the appropriate version module.
Automatically determines which version module to use based on struct type.
See individual version module tests for examples.

  


        

      



  

    
QRNBU.Versions.V001 
    



      
NBU QR Code Version 001 structure with validation and encoding.
V001 is the plain text format with CRLF line endings as per EPC QR code specification.

  
    
  
  Fields



  
    
  
  Required Fields


	:recipient - Name of the recipient (validated by RecipientValidator)
	:iban - Bank account IBAN (validated by IBANValidator)
	:recipient_code - Recipient's identification code (validated by RecipientCodeValidator)
	:purpose - Payment purpose description (validated by PurposeValidator)


  
    
  
  Optional Fields


	:amount - Payment amount as Decimal (validated by AmountValidator)
	:function - Payment function code: only :uct supported (default: :uct)
	:encoding - Character encoding: only :utf8 supported (default: :utf8)


  
    
  
  NBU Specification Restrictions


V001 has strict limitations per NBU specification:
	Function code: Only :uct (Unattended Customer Transfer) is allowed
	Encoding: Only :utf8 is allowed
	For :ict or :xct function codes, use V003
	For :cp1251 encoding, use V002 or V003


  
    
  
  Examples


iex> QRNBU.Versions.V001.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
{:ok, %QRNBU.Versions.V001{...}}

iex> QRNBU.Versions.V001.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   amount: Decimal.new("100.50"),
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів",
...>   function: :uct,
...>   encoding: :utf8
...> })
{:ok, %QRNBU.Versions.V001{...}}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        encode(v001)

      


        Encodes a V001 structure into the NBU QR code data string.



    


    
      
        new(attrs)

      


        Creates a new V001 QR code structure with validation.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %QRNBU.Versions.V001{
  amount: Decimal.t() | nil,
  encoding: :utf8 | :cp1251,
  function: :uct | :ict | :xct,
  iban: String.t(),
  purpose: String.t(),
  recipient: String.t(),
  recipient_code: String.t()
}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    encode(v001)


      
       
       View Source
     


  


  

      

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


      


Encodes a V001 structure into the NBU QR code data string.
Returns the plain text format with CRLF line endings as per EPC specification.

  
    
  
  Parameters


	v001 - V001 structure to encode


  
    
  
  Returns


	{:ok, String.t()} - Encoded QR data string
	{:error, String.t()} - Encoding error


  
    
  
  Examples


iex> {:ok, v001} = QRNBU.Versions.V001.new(%{...})
iex> QRNBU.Versions.V001.encode(v001)
{:ok, "                       \r\nBCD\r\n001\r\n1\r\nUCT\r\n..."}

  



  
    
      
      Link to this function
    
    new(attrs)


      
       
       View Source
     


  


  

      

          @spec new(map()) :: {:ok, t()} | {:error, String.t()}


      


Creates a new V001 QR code structure with validation.

  
    
  
  Parameters


	attrs - Map with required and optional fields


  
    
  
  Returns


	{:ok, %QRNBU.Versions.V001{}} - Valid V001 structure
	{:error, String.t()} - Validation error message


  
    
  
  Examples


iex> QRNBU.Versions.V001.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
{:ok, %QRNBU.Versions.V001{}}

iex> QRNBU.Versions.V001.new(%{
...>   recipient: "",
...>   iban: "invalid",
...>   recipient_code: "123",
...>   purpose: ""
...> })
{:error, "Recipient name is required"}

  


        

      



  

    
QRNBU.Versions.V002 
    



      
NBU QR Code Version 002 structure with validation and encoding.
V002 uses Base64URL encoding with 13 fields as per NBU specification.

  
    
  
  Fields



  
    
  
  Required Fields


	:recipient - Name of the recipient (validated by RecipientValidator)
	:iban - Bank account IBAN (validated by IBANValidator)
	:recipient_code - Recipient's identification code (validated by RecipientCodeValidator)
	:purpose - Payment purpose description (validated by PurposeValidator)


  
    
  
  Optional Fields


	:amount - Payment amount as Decimal (validated by AmountValidator)
	:reference - Payment reference number (validated by ReferenceValidator)
	:function - Payment function code: :uct, :ict, or :xct (default: :uct)
	:encoding - Character encoding: :utf8 or :cp1251 (default: :utf8)


  
    
  
  Examples


iex> QRNBU.Versions.V002.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
{:ok, %QRNBU.Versions.V002{...}}

iex> QRNBU.Versions.V002.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   amount: Decimal.new("100.50"),
...>   recipient_code: "12345678",
...>   reference: "INV-12345",
...>   purpose: "Оплата товарів",
...>   function: :uct,
...>   encoding: :utf8
...> })
{:ok, %QRNBU.Versions.V002{...}}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        encode(v002)

      


        Encodes a V002 structure into the NBU QR code data string.



    


    
      
        new(attrs)

      


        Creates a new V002 QR code structure with validation.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %QRNBU.Versions.V002{
  amount: Decimal.t() | nil,
  display: String.t() | nil,
  encoding: :utf8 | :cp1251,
  function: :uct | :ict | :xct,
  iban: String.t(),
  purpose: String.t(),
  recipient: String.t(),
  recipient_code: String.t(),
  reference: String.t() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    encode(v002)


      
       
       View Source
     


  


  

      

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


      


Encodes a V002 structure into the NBU QR code data string.
Returns the Base64URL encoded format with https://qr.bank.gov.ua/ prefix.

  
    
  
  Parameters


	v002 - V002 structure to encode


  
    
  
  Returns


	{:ok, String.t()} - Encoded QR data string
	{:error, String.t()} - Encoding error


  
    
  
  Examples


iex> {:ok, v002} = QRNBU.Versions.V002.new(%{...})
iex> QRNBU.Versions.V002.encode(v002)
{:ok, "https://qr.bank.gov.ua/MQpVQ1QKVUFICgo..."}

  



  
    
      
      Link to this function
    
    new(attrs)


      
       
       View Source
     


  


  

      

          @spec new(map()) :: {:ok, t()} | {:error, String.t()}


      


Creates a new V002 QR code structure with validation.

  
    
  
  Parameters


	attrs - Map with required and optional fields


  
    
  
  Returns


	{:ok, %QRNBU.Versions.V002{}} - Valid V002 structure
	{:error, String.t()} - Validation error message


  
    
  
  Examples


iex> QRNBU.Versions.V002.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
{:ok, %QRNBU.Versions.V002{}}

iex> QRNBU.Versions.V002.new(%{
...>   recipient: "",
...>   iban: "invalid",
...>   recipient_code: "123",
...>   purpose: ""
...> })
{:error, "Recipient name is required"}

  


        

      



  

    
QRNBU.Versions.V003 
    



      
NBU QR Code Version 003 structure with validation and encoding.
V003 is the extended Base64URL format with 17 fields including category purpose,
field lock, and invoice timestamps.

  
    
  
  Fields



  
    
  
  Required Fields


	:recipient - Name of the recipient (validated by RecipientValidator)
	:iban - Bank account IBAN (validated by IBANValidator)
	:recipient_code - Recipient's identification code (validated by RecipientCodeValidator)
	:purpose - Payment purpose description (validated by PurposeValidator)


  
    
  
  Optional Fields


	:amount - Payment amount as Decimal (validated by AmountValidator)
	:reference - Payment reference number (validated by ReferenceValidator)
	:unique_recipient_id - Unique recipient identifier (validated by UniqueRecipientIDValidator)
	:category_purpose - Categorized purpose of payment (validated by CategoryPurposeValidator)
	:display - Display text for the QR code (validated by DisplayValidator)
	:field_lock - Field edit control bitmap as integer 0x0000-0xFFFF (validated by FieldLockValidator)
	:invoice_validity - Invoice expiration datetime (validated by InvoiceValidityValidator)
	:invoice_creation - Invoice creation datetime (validated by InvoiceCreationValidator)
	:digital_signature - Digital signature string (validated by DigitalSignatureValidator)
	:function - Payment function code: :uct, :ict, or :xct (default: :uct)
	:encoding - Character encoding: :utf8 or :cp1251 (default: :utf8)


  
    
  
  Examples


iex> QRNBU.Versions.V003.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
{:ok, %QRNBU.Versions.V003{...}}

iex> QRNBU.Versions.V003.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   amount: Decimal.new("100.50"),
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів",
...>   category_purpose: "Товари",
...>   field_lock: 0x1234,
...>   invoice_validity: ~N[2025-12-31 23:59:59],
...>   invoice_creation: ~N[2025-01-08 10:30:00]
...> })
{:ok, %QRNBU.Versions.V003{...}}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        encode(v003)

      


        Encodes a V003 structure into the NBU QR code data string.



    


    
      
        new(attrs)

      


        Creates a new V003 QR code structure with validation.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %QRNBU.Versions.V003{
  amount: Decimal.t() | nil,
  category_purpose: String.t() | nil,
  digital_signature: String.t() | nil,
  display: String.t() | nil,
  encoding: :utf8 | :cp1251,
  field_lock: non_neg_integer() | nil,
  function: :uct | :ict | :xct,
  iban: String.t(),
  invoice_creation: NaiveDateTime.t() | nil,
  invoice_validity: NaiveDateTime.t() | nil,
  purpose: String.t(),
  recipient: String.t(),
  recipient_code: String.t(),
  reference: String.t() | nil,
  unique_recipient_id: String.t() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
      Link to this function
    
    encode(v003)


      
       
       View Source
     


  


  

      

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


      


Encodes a V003 structure into the NBU QR code data string.
Returns the Base64URL encoded format with https://qr.bank.gov.ua/ prefix.

  
    
  
  Parameters


	v003 - V003 structure to encode


  
    
  
  Returns


	{:ok, String.t()} - Encoded QR data string
	{:error, String.t()} - Encoding error


  
    
  
  Examples


iex> {:ok, v003} = QRNBU.Versions.V003.new(%{...})
iex> QRNBU.Versions.V003.encode(v003)
{:ok, "https://qr.bank.gov.ua/MQpVQ1QKVUFICgo..."}

  



  
    
      
      Link to this function
    
    new(attrs)


      
       
       View Source
     


  


  

      

          @spec new(map()) :: {:ok, t()} | {:error, String.t()}


      


Creates a new V003 QR code structure with validation.

  
    
  
  Parameters


	attrs - Map with required and optional fields


  
    
  
  Returns


	{:ok, %QRNBU.Versions.V003{}} - Valid V003 structure
	{:error, String.t()} - Validation error message


  
    
  
  Examples


iex> QRNBU.Versions.V003.new(%{
...>   recipient: "ТОВ Компанія",
...>   iban: "UA213223130000026007233566001",
...>   recipient_code: "12345678",
...>   purpose: "Оплата товарів"
...> })
{:ok, %QRNBU.Versions.V003{}}

iex> QRNBU.Versions.V003.new(%{
...>   recipient: "",
...>   iban: "invalid",
...>   recipient_code: "123",
...>   purpose: ""
...> })
{:error, "Recipient name is required"}

  


        

      



  

    
QRNBUEx 
    



      
Documentation for QRNBUEx.
amount = Decimal.new("10.20")

data = %QRNBU{
  recipient: "Негрієнко Данило Олександрович",
  tax_id: "1246993119",
  iban: "UA303348510000026206114040874",
  amount: amount,
  purpose: "Призначення платежу"
}

# Generate data string for QR encoding
{:ok, qr_data} = QRNBUEx.generate(data)

# Use any QR code library to render the image
# For example with qr_code library:
# qr_data |> QRCode.create() |> QRCode.render() |> QRCode.save("qr.svg")

      


      
        Summary


  
    Functions
  


    
      
        generate(data, options \\ [])

      


        Generate NBU QR code data string from %QRNBU{} struct.



    





      


      
        Functions

        


    

  
    
      
      Link to this function
    
    generate(data, options \\ [])


      
       
       View Source
     


  


  

      

          @spec generate(
  map(),
  keyword()
) :: {:ok, binary()} | {:error, binary()}


      


Generate NBU QR code data string from %QRNBU{} struct.
Returns the formatted data string ready to be encoded into a QR code image
using any QR code rendering library.

  
    
  
  Options


	:encoding - :utf8 (default) or :cp1251


  
    
  
  Examples


iex> data = %QRNBU{recipient: "Test", iban: "UA...", ...}
iex> {:ok, qr_string} = QRNBUEx.generate(data)
iex> # Now use qr_string with any QR rendering library

  


        

      



  

    
QRNBUGenerator 
    



      
Generator module for NBU QR code data strings.
This module generates the formatted data strings according to NBU specifications.
It does NOT render QR code images - use a separate QR rendering library for that.

      


      
        Summary


  
    Functions
  


    
      
        generate(data, opts \\ [])

      


        Generate QR data string from raw data.



    





      


      
        Functions

        


    

  
    
      
      Link to this function
    
    generate(data, opts \\ [])


      
       
       View Source
     


  


  

      

          @spec generate(
  binary(),
  keyword()
) :: {:ok, binary()} | {:error, binary()}


      


Generate QR data string from raw data.

  
    
  
  Parameters


	data - The formatted data string
	opts - Options (reserved for future use)


  
    
  
  Returns


	{:ok, data_string} - The data string ready for QR encoding
	{:error, reason} - Error message


  
    
  
  Example


iex> data = "BCD\n002\n1\nUCT\n...\n"
iex> QRNBUGenerator.generate(data)
{:ok, "BCD\n002\n1\nUCT\n...\n"}

  


        

      



  

    
QRNBU.Error exception
    



      
Structured error types for NBU QR code library.
This module provides consistent error handling with categorized error types,
field information, and error codes for programmatic handling.

  
    
  
  Error Categories


	:validation_error - Data validation failures
	:encoding_error - Character encoding failures
	:format_error - Output formatting failures
	:unsupported_error - Unsupported feature/version requests


  
    
  
  Examples


iex> error = QRNBU.Error.validation_error(:iban, "Invalid checksum")
iex> raise error
** (QRNBU.Error) Validation error on field 'iban': Invalid checksum

iex> QRNBU.Error.encoding_error("Failed to encode to CP1251")
%QRNBU.Error{code: :encoding_error, message: "Encoding error: Failed to encode to CP1251", field: nil, details: %{}}

      


      
        Summary


  
    Types
  


    
      
        error_code()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        encoding_error(message, details \\ %{})

      


        Creates an encoding error.



    


    
      
        format_error(message, details \\ %{})

      


        Creates a formatting error.



    


    
      
        format_errors(errors)

      


        Wraps multiple error messages into a formatted string.



    


    
      
        to_message(error)

      


        Converts error to a simple string message.



    


    
      
        unsupported_error(message, details \\ %{})

      


        Creates an unsupported feature/version error.



    


    
      
        validation_error(field, message, details \\ %{})

      


        Creates a validation error for a specific field.



    





      


      
        Types

        


  
    
      
      Link to this type
    
    error_code()


      
       
       View Source
     


  


  

      

          @type error_code() ::
  :validation_error | :encoding_error | :format_error | :unsupported_error


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      

          @type t() :: %QRNBU.Error{
  __exception__: true,
  code: error_code(),
  details: map() | nil,
  field: atom() | nil,
  message: String.t()
}


      



  


        

      

      
        Functions

        


    

  
    
      
      Link to this function
    
    encoding_error(message, details \\ %{})


      
       
       View Source
     


  


  

      

          @spec encoding_error(String.t(), map()) :: t()


      


Creates an encoding error.

  
    
  
  Examples


iex> QRNBU.Error.encoding_error("CP1251 encoding failed")
%QRNBU.Error{
  code: :encoding_error,
  message: "Encoding error: CP1251 encoding failed",
  field: nil,
  details: %{}
}

  



    

  
    
      
      Link to this function
    
    format_error(message, details \\ %{})


      
       
       View Source
     


  


  

      

          @spec format_error(String.t(), map()) :: t()


      


Creates a formatting error.

  
    
  
  Examples


iex> QRNBU.Error.format_error("Invalid line ending for V003")
%QRNBU.Error{
  code: :format_error,
  message: "Format error: Invalid line ending for V003",
  field: nil,
  details: %{}
}

  



  
    
      
      Link to this function
    
    format_errors(errors)


      
       
       View Source
     


  


  

      

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


      


Wraps multiple error messages into a formatted string.

  



  
    
      
      Link to this function
    
    to_message(error)


      
       
       View Source
     


  


  

      

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


      


Converts error to a simple string message.

  



    

  
    
      
      Link to this function
    
    unsupported_error(message, details \\ %{})


      
       
       View Source
     


  


  

      

          @spec unsupported_error(String.t(), map()) :: t()


      


Creates an unsupported feature/version error.

  
    
  
  Examples


iex> QRNBU.Error.unsupported_error("Version 4 is not supported")
%QRNBU.Error{
  code: :unsupported_error,
  message: "Unsupported: Version 4 is not supported",
  field: nil,
  details: %{}
}

  



    

  
    
      
      Link to this function
    
    validation_error(field, message, details \\ %{})


      
       
       View Source
     


  


  

      

          @spec validation_error(atom(), String.t(), map()) :: t()


      


Creates a validation error for a specific field.

  
    
  
  Examples


iex> QRNBU.Error.validation_error(:iban, "Must be 29 characters")
%QRNBU.Error{
  code: :validation_error,
  field: :iban,
  message: "Validation error on field 'iban': Must be 29 characters",
  details: %{}
}
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