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    Lather 🧼
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A comprehensive SOAP library for Elixir that provides both client and server capabilities with modern web interfaces. Lather can work with any SOAP service without requiring service-specific implementations, using dynamic WSDL analysis and runtime operation building.
✨ Key Features
	🌐 Universal SOAP Client: Works with any SOAP service using WSDL analysis
	🖥️ Complete SOAP Server: Build SOAP services with a clean DSL
	🔄 Dynamic Operations: Automatically discovers and builds requests for any SOAP operation  
	🛡️ Enterprise Security: WS-Security, Basic Auth, SSL/TLS support
	⚡ High Performance: Built on Finch with connection pooling and async support
	🔧 Phoenix Integration: Seamless integration with Phoenix applications
	📝 Type Safety: Dynamic type mapping and validation with struct generation
	🚨 Robust Error Handling: Structured error types with SOAP fault parsing

🌟 Enhanced Features (v1.0.0)
Multi-Protocol SOAP & REST Support
Lather v1.0.0 features a three-layer API architecture that serves multiple protocol types from a single service:
┌─ SOAP 1.1 (Top - Maximum Compatibility)    │ Legacy systems, .NET Framework
├─ SOAP 1.2 (Middle - Enhanced Features)     │ Modern SOAP, better error handling  
└─ REST/JSON (Bottom - Modern Applications)  │ Web apps, mobile, JavaScript
Interactive Web Interface
Professional HTML5 testing interface similar to .NET Web Services:
	📝 Interactive Forms: Test operations directly in your browser
	🌐 Multi-Protocol Examples: See SOAP 1.1, SOAP 1.2, and JSON formats
	📱 Responsive Design: Works on desktop and mobile
	🌙 Dark Mode Support: Automatically respects browser dark mode preference
	⚡ Real-time Validation: Type-aware parameter validation

Enhanced WSDL Generation
Generate comprehensive WSDL documents with multiple protocol bindings:
# Standard WSDL (SOAP 1.1 only)  
wsdl = Lather.Server.WSDLGenerator.generate(service_info, base_url)

# Enhanced WSDL (multi-protocol)
enhanced_wsdl = Lather.Server.EnhancedWSDLGenerator.generate(service_info, base_url)

# Interactive web forms
forms = Lather.Server.FormGenerator.generate_service_overview(service_info, base_url)
Flexible URL Structure
	GET /service → Interactive service overview with testing forms
	GET /service?wsdl → Standard WSDL download
	GET /service?wsdl&enhanced=true → Multi-protocol WSDL  
	GET /service?op=OperationName → Interactive operation testing form
	POST /service → SOAP 1.1 endpoint (maximum compatibility)
	POST /service/v1.2 → SOAP 1.2 endpoint (enhanced features)
	POST /service/api → JSON/REST endpoint (modern applications)

🚀 Quick Start
Installation
Add lather to your mix.exs dependencies:
def deps do
  [
    {:lather, "~> 1.0"},
    # Optional: for JSON/REST endpoints in enhanced features
    {:jason, "~> 1.4"}
  ]
end
SOAP Client
Connect to any SOAP service and start making calls:
# Create a dynamic client from any WSDL
{:ok, client} = Lather.DynamicClient.new("http://example.com/service?wsdl")

# Call any operation defined in the WSDL  
{:ok, response} = Lather.DynamicClient.call(client, "GetUser", %{
  "userId" => "12345"
})

# With authentication
{:ok, client} = Lather.DynamicClient.new(wsdl_url, [
  basic_auth: {"username", "password"},
  timeout: 30_000
])
SOAP Server
Define SOAP services with a clean, macro-based DSL:
defmodule MyApp.UserService do
  use Lather.Server

  @namespace "http://myapp.com/users"
  @service_name "UserService"

  soap_operation "GetUser" do
    description "Retrieve user information by ID"

    input do
      parameter "userId", :string, required: true
    end

    output do
      parameter "user", "tns:User"
    end

    soap_action "http://myapp.com/users/GetUser"
  end

  def get_user(%{"userId" => user_id}) do
    user = MyApp.Users.get!(user_id)
    {:ok, %{"user" => %{"name" => user.name, "email" => user.email}}}
  end
end

# Add to your Phoenix router
scope "/soap" do
  pipe_through :api
  post "/users", Lather.Server.Plug, service: MyApp.UserService
end
Enhanced Multi-Protocol Server
# Define a service that supports SOAP 1.1, SOAP 1.2, and JSON/REST
defmodule MyApp.UserService do
  use Lather.Server

  @namespace "http://myapp.com/users"
  @service_name "UserManagementService"

  soap_operation "GetUser" do
    description "Retrieve user information by ID"
    
    input do
      parameter "userId", :string, required: true, description: "User identifier"
      parameter "includeProfile", :boolean, required: false, description: "Include full profile"
    end
    
    output do
      parameter "user", "tns:User", description: "User information"
    end
    
    soap_action "#{@namespace}/GetUser"
  end

  def get_user(%{"userId" => user_id} = params) do
    include_profile = Map.get(params, "includeProfile", false)
    # Your business logic here
    {:ok, %{"user" => %{"id" => user_id, "name" => "John Doe"}}}
  end
end

# Phoenix router with enhanced features
scope "/api/users" do
  pipe_through :api
  
  # Multi-protocol endpoints
  match :*, "/", Lather.Server.EnhancedPlug, service: MyApp.UserService
  match :*, "/*path", Lather.Server.EnhancedPlug, service: MyApp.UserService
end

# Generate enhanced WSDL with multiple protocols
service_info = MyApp.UserService.__service_info__()
enhanced_wsdl = Lather.Server.EnhancedWSDLGenerator.generate(service_info, "https://myapp.com/api/users")

# Generate interactive web forms
overview_page = Lather.Server.FormGenerator.generate_service_overview(service_info, "https://myapp.com/api/users")
Access Multiple Protocol Endpoints
Your service automatically exposes multiple endpoints:
# Interactive web interface
curl -X GET "https://myapp.com/api/users"

# Standard WSDL (SOAP 1.1)
curl -X GET "https://myapp.com/api/users?wsdl"

# Enhanced WSDL (multi-protocol)
curl -X GET "https://myapp.com/api/users?wsdl&enhanced=true"

# Interactive operation form
curl -X GET "https://myapp.com/api/users?op=GetUser"

# SOAP 1.1 request
curl -X POST "https://myapp.com/api/users" \
  -H "Content-Type: text/xml; charset=utf-8" \
  -H "SOAPAction: http://myapp.com/users/GetUser" \
  -d '<soap:Envelope>...</soap:Envelope>'

# SOAP 1.2 request
curl -X POST "https://myapp.com/api/users/v1.2" \
  -H "Content-Type: application/soap+xml; charset=utf-8; action=\"http://myapp.com/users/GetUser\"" \
  -d '<soap:Envelope>...</soap:Envelope>'

# JSON/REST request
curl -X POST "https://myapp.com/api/users/api" \
  -H "Content-Type: application/json" \
  -d '{"operation": "GetUser", "parameters": {"userId": "123"}}'

📚 Interactive Learning with Livebooks
Lather includes comprehensive interactive documentation via Livebooks that you can run directly in your development environment. These tutorials provide hands-on experience with real SOAP services and practical examples.
Available Livebooks
🌱 Getting Started (livebooks/getting_started.livemd)
Perfect introduction to Lather with step-by-step examples:
	Creating your first SOAP client
	Making basic SOAP calls
	Handling responses and errors
	Authentication basics

🌤️ Weather Service Example (livebooks/weather_service_example.livemd)
Real-world example using the National Weather Service API:
	Working with document/encoded SOAP services
	Complex parameter handling
	Response parsing and data extraction
	Error handling with external services

🌍 Country Info Service Example (livebooks/country_info_service_example.livemd)
Demonstrates document/literal SOAP style:
	Different SOAP encoding styles
	Namespace handling
	Complex data structures
	Service discovery

🔄 SOAP 1.2 Client (livebooks/soap12_client.livemd)
Working with SOAP 1.2 protocol:
	SOAP 1.2 vs 1.1 differences
	Content-Type and namespace changes
	SOAP 1.2 fault handling
	Version detection and selection

🖥️ SOAP Server Development (livebooks/soap_server_development.livemd)
Complete server development tutorial:
	Building SOAP services with Lather.Server
	Multi-protocol endpoint configuration
	Interactive web interfaces
	Testing your services

🔧 Advanced Types (livebooks/advanced_types.livemd)
Master complex data structures:
	Working with complex types
	Arrays and nested objects
	Type validation and conversion
	Custom type mappings

📎 MTOM Attachments (livebooks/mtom_attachments.livemd)
Binary data transmission with MTOM/XOP:
	Creating and sending attachments
	MIME multipart handling
	XOP package structure
	Performance considerations

🏢 Enterprise Integration (livebooks/enterprise_integration.livemd)
Production-ready patterns and practices:
	WS-Security implementation
	SSL/TLS configuration
	Performance optimization
	Monitoring and logging

📊 Production Monitoring (livebooks/production_monitoring.livemd)
Observability and monitoring in production:
	Telemetry integration
	Key metrics and health checks
	Alerting patterns
	Interactive dashboards

🧪 Testing Strategies (livebooks/testing_strategies.livemd)
Comprehensive testing approaches:
	Unit testing SOAP clients
	Mocking with Bypass
	Integration and contract testing
	Performance testing

🐛 Debugging & Troubleshooting (livebooks/debugging_troubleshooting.livemd)
Essential debugging techniques:
	SOAP message inspection
	Common error patterns
	Network troubleshooting
	Performance analysis

Running Livebooks
To use the interactive tutorials:
# Install Livebook if you haven't already
mix escript.install hex livebook

# Navigate to your project directory
cd your_project

# Start Livebook
livebook server

# Open any of the tutorial files from the livebooks/ directory

Or run individual livebooks directly:
# Run a specific livebook
livebook server livebooks/getting_started.livemd

The livebooks are self-contained and include all necessary dependencies. They're perfect for:
	Learning: Step-by-step tutorials with explanations
	Testing: Try different SOAP services interactively  
	Development: Use as templates for your own implementations
	Troubleshooting: Debug issues with real examples

🏗️ Architecture
┌─────────────────┐    ┌──────────────────┐    ┌─────────────────┐
│   Application   │    │   Lather.Server  │    │  Phoenix/Plug   │
│                 │    │                  │    │                 │
│ DynamicClient   │◄──►│ Service DSL      │◄──►│ HTTP Integration│
│ WSDL Analysis   │    │ WSDL Generation  │    │ Request Routing │
│ Type Mapping    │    │ Operation Dispatch│    │ Middleware     │
└─────────────────┘    └──────────────────┘    └─────────────────┘
         │                       │                       │
         ▼                       ▼                       ▼
┌─────────────────────────────────────────────────────────────────┐
│                    Core Infrastructure                          │
│                                                                 │
│  HTTP Transport  │  XML Processing  │  Error Handling  │  Auth  │
│  (Finch)        │  (SweetXML)     │  (Structured)    │  (WS-*) │
└─────────────────────────────────────────────────────────────────┘
🔧 Advanced Usage
Enterprise Authentication
# WS-Security with UsernameToken
username_token = Lather.Auth.WSSecurity.username_token("user", "pass", :digest)
security_header = Lather.Auth.WSSecurity.security_header(username_token)

{:ok, client} = Lather.DynamicClient.new(wsdl_url,
  soap_headers: [security_header],
  ssl_options: [verify: :verify_peer]
)
Complex Data Structures
{:ok, response} = Lather.DynamicClient.call(client, "CreateOrder", %{
  "order" => %{
    "customer" => %{
      "name" => "John Doe",
      "email" => "john@example.com"
    },
    "items" => [
      %{"sku" => "ITEM001", "quantity" => 2},
      %{"sku" => "ITEM002", "quantity" => 1}
    ],
    "shipping" => %{
      "method" => "express",
      "address" => %{
        "street" => "123 Main St",
        "city" => "Portland",
        "state" => "OR",
        "zip" => "97201"
      }
    }
  }
})
Error Handling
case Lather.DynamicClient.call(client, "Operation", params) do
  {:ok, response} ->
    handle_success(response)
    
  {:error, %{type: :soap_fault} = fault} ->
    Logger.error("SOAP Fault: #{fault.fault_string}")
    handle_soap_fault(fault)
    
  {:error, %{type: :http_error} = error} ->
    Logger.error("HTTP Error #{error.status}")
    handle_http_error(error)
    
  {:error, %{type: :transport_error} = error} ->
    if Lather.Error.recoverable?(error) do
      schedule_retry()
    else
      handle_fatal_error(error)
    end
end
🧪 Testing
# Run all tests (excludes external API tests by default)
mix test

# Run with external API tests (hits real SOAP services - use sparingly!)
mix test --include external_api

# Run with coverage
mix test --cover

# Run specific test files
mix test test/lather/xml/parser_test.exs

External API Tests
By default, tests that call external SOAP services are excluded to avoid:
	Overloading public APIs
	Network-dependent test failures  
	Slow test runs

External API tests validate the library against real-world services like:
	National Weather Service (document/encoded style)
	Country Info Service (document/literal style)

Use external API tests responsibly:
	Only when making significant SOAP-related changes
	Before releases
	When investigating service-specific issues

# Enable external API tests (be considerate!)
mix test --include external_api

🔧 Configuration
# config/config.exs
config :lather,
  default_timeout: 30_000,
  ssl_verify: :verify_peer,
  finch_pools: %{
    default: [size: 25, count: 1]
  }

# Configure Finch for optimal performance
config :lather, :finch,
  pools: %{
    "https://api.example.com" => [
      size: 25,
      protocols: [:http2, :http1]
    ]
  }
🤝 Contributing
We welcome contributions!
	Fork the repository
	Create a feature branch (git checkout -b feature/amazing-feature)
	Add tests for your changes
	Ensure all tests pass (mix test)
	Commit your changes (git commit -m 'Add amazing feature')
	Push to the branch (git push origin feature/amazing-feature)
	Open a Pull Request

📄 License
This project is licensed under the MIT License - see the LICENSE file in the repository for details.
🙏 Acknowledgments
	Built with Finch for HTTP transport
	XML parsing powered by SweetXml
	Inspired by the SOAP libraries of other ecosystems

📞 Support
	📖 Documentation
	🐛 Issues
	💬 Discussions

🗺️ Roadmap
v1.1.0 (Next Release)
	[ ] MTOM/XOP binary attachments
	[ ] Enhanced WS-Security features (XML Signature, Encryption)
	[ ] Performance optimizations and benchmarking
	[ ] Additional server examples and templates

v1.2.0
	[ ] WS-Addressing and WS-ReliableMessaging
	[ ] OpenAPI 3.0 SOAP extension support
	[ ] GraphQL-style query interface for SOAP
	[ ] Advanced caching strategies

Future Releases
	[ ] Service mesh integration patterns
	[ ] gRPC interoperability layer
	[ ] Kubernetes-native deployment tools
	[ ] Advanced monitoring and observability


Lather v1.0.4 - Making SOAP integration in Elixir as smooth as possible! 🧼✨
Released December 2025 with complete SOAP 1.2 support and multi-protocol capabilities.


  

    Lather SOAP Library Usage Guide

Lather is a comprehensive SOAP library for Elixir that provides both client and server capabilities with modern web interfaces. It can work with any SOAP service without requiring service-specific implementations, using dynamic WSDL analysis and runtime operation building.
Quick Start
# Add to your mix.exs dependencies
{:lather, "~> 1.0"}

# Start the application
{:ok, _} = Application.ensure_all_started(:lather)

# Create a dynamic client from any WSDL
{:ok, client} = Lather.DynamicClient.new("http://example.com/service?wsdl")

# Call any operation defined in the WSDL
{:ok, response} = Lather.DynamicClient.call(client, "GetUser", %{
  "userId" => "12345"
})
Core Concepts
1. Dynamic WSDL Analysis
Lather automatically parses WSDL files to understand:
	Available operations and their parameters
	Input/output message structures
	Data types and validation rules
	Endpoint URLs and binding styles
	Security requirements
	SOAP version support (1.1 and 1.2)

# List all available operations
operations = Lather.DynamicClient.list_operations(client)
IO.inspect(operations)
# => [
#   %{name: "GetUser", required_parameters: ["userId"], ...},
#   %{name: "CreateUser", required_parameters: ["userData"], ...}
# ]

# Get detailed operation information
{:ok, op_info} = Lather.DynamicClient.get_operation_info(client, "GetUser")
IO.inspect(op_info)
# => %{
#   name: "GetUser",
#   input_parts: [%{name: "userId", type: "string", required: true}],
#   output_parts: [%{name: "user", type: "User"}],
#   soap_action: "http://example.com/GetUser",
#   soap_version: :v1_1
# }
2. Multi-Protocol Support (v1.0.0)
Lather v1.0.0 supports multiple SOAP versions and protocols:
# Automatic version detection
{:ok, client} = Lather.DynamicClient.new("http://example.com/service?wsdl")

# Explicit SOAP version specification
{:ok, client_v12} = Lather.DynamicClient.new(
  "http://example.com/service?wsdl",
  soap_version: :v1_2
)

# Both clients will use appropriate headers and envelope formats
{:ok, response} = Lather.DynamicClient.call(client_v12, "GetUser", %{"userId" => "123"})
3. Generic Operation Calls
Lather can call any SOAP operation without requiring predefined method signatures:
# Simple parameter passing
{:ok, response} = Lather.DynamicClient.call(client, "GetUser", %{
  "userId" => "12345"
})

# Complex parameter structures
{:ok, response} = Lather.DynamicClient.call(client, "CreateUser", %{
  "user" => %{
    "name" => "John Doe",
    "email" => "john@example.com",
    "address" => %{
      "street" => "123 Main St",
      "city" => "Anytown",
      "zip" => "12345"
    }
  }
})

# Array parameters
{:ok, response} = Lather.DynamicClient.call(client, "GetUsers", %{
  "userIds" => ["123", "456", "789"]
})
SOAP Client Examples
Example 1: Weather Service (SOAP 1.1)
# Connect to a weather SOAP service
{:ok, weather_client} = Lather.DynamicClient.new(
  "http://www.webservicex.net/globalweather.asmx?WSDL",
  timeout: 30_000
)

# Get weather for a specific location
{:ok, weather} = Lather.DynamicClient.call(weather_client, "GetWeather", %{
  "CityName" => "New York",
  "CountryName" => "United States"
})

IO.inspect(weather.body)
Example 2: Country Information Service (SOAP 1.2)
# Connect to country info service with SOAP 1.2
{:ok, country_client} = Lather.DynamicClient.new(
  "http://webservices.oorsprong.org/websamples.countryinfo/CountryInfoService.wso?WSDL",
  soap_version: :v1_2,
  timeout: 15_000
)

# Get full country information
{:ok, country_info} = Lather.DynamicClient.call(country_client, "FullCountryInfo", %{
  "parameters" => %{"sCountryISOCode" => "US"}
})

IO.inspect(country_info.body)
Example 3: Enterprise Service with Authentication
# Connect to an enterprise service with authentication
{:ok, enterprise_client} = Lather.DynamicClient.new(
  "https://enterprise.example.com/services/UserService?wsdl",
  authentication: {:basic, "username", "password"},
  ssl_options: [verify: :verify_peer],
  timeout: 60_000,
  soap_version: :v1_2
)

# Call authenticated operation
{:ok, users} = Lather.DynamicClient.call(enterprise_client, "ListUsers", %{
  "department" => "Engineering",
  "active" => true
})
SOAP Server Development
Basic Server Definition
defmodule MyApp.UserService do
  use Lather.Server
  
  @namespace "http://myapp.com/users"
  @service_name "UserManagementService"
  
  # Define a SOAP operation
  soap_operation "GetUser" do
    description "Retrieve user information by ID"
    
    input do
      parameter "userId", :string, required: true, description: "User identifier"
      parameter "includeProfile", :boolean, required: false, description: "Include full profile"
    end
    
    output do
      parameter "user", "tns:User", description: "User information"
    end
    
    soap_action "#{@namespace}/GetUser"
  end

  # Implement the operation
  def get_user(%{"userId" => user_id} = params) do
    include_profile = Map.get(params, "includeProfile", false)
    
    # Your business logic here
    user = MyApp.Users.get!(user_id)
    
    {:ok, %{
      "user" => %{
        "id" => user.id,
        "name" => user.name,
        "email" => user.email
      }
    }}
  end
end
Enhanced Multi-Protocol Server (v1.0.0)
# Phoenix router configuration for multi-protocol support
scope "/api/users" do
  pipe_through :api
  
  # Multi-protocol endpoints - supports SOAP 1.1, SOAP 1.2, and JSON/REST
  match :*, "/", Lather.Server.EnhancedPlug, service: MyApp.UserService
  match :*, "/*path", Lather.Server.EnhancedPlug, service: MyApp.UserService
end

# This automatically exposes:
# GET  /api/users              → Interactive web interface
# GET  /api/users?wsdl         → Standard WSDL (SOAP 1.1)
# GET  /api/users?wsdl&enhanced=true → Enhanced multi-protocol WSDL
# GET  /api/users?op=GetUser   → Interactive operation form
# POST /api/users              → SOAP 1.1 endpoint
# POST /api/users/v1.2         → SOAP 1.2 endpoint  
# POST /api/users/api          → JSON/REST endpoint
WSDL Generation
# Generate standard WSDL
service_info = MyApp.UserService.__service_info__()
wsdl = Lather.Server.WSDLGenerator.generate(service_info, "https://myapp.com/api/users")

# Generate enhanced multi-protocol WSDL
enhanced_wsdl = Lather.Server.EnhancedWSDLGenerator.generate(service_info, "https://myapp.com/api/users")

# Generate interactive web forms
overview_page = Lather.Server.FormGenerator.generate_service_overview(service_info, "https://myapp.com/api/users")
Configuration Options
Client Configuration
{:ok, client} = Lather.DynamicClient.new(wsdl_url, [
  # SOAP version (auto-detected if not specified)
  soap_version: :v1_2,  # or :v1_1
  
  # HTTP authentication
  authentication: {:basic, "username", "password"},
  
  # SSL/TLS configuration
  ssl_options: [
    verify: :verify_peer,
    cacerts: :public_key.cacerts_get(),
    customize_hostname_check: [
      match_fun: :public_key.pkix_verify_hostname_match_fun(:https)
    ]
  ],
  
  # Timeout settings
  timeout: 30_000,
  pool_timeout: 5_000,
  
  # Custom headers
  default_headers: [
    {"X-API-Key", "your-api-key"},
    {"User-Agent", "MyApp/1.0"}
  ],
  
  # Service selection (if WSDL contains multiple services)
  service_name: "UserService",
  
  # Endpoint override
  endpoint_override: "https://custom-endpoint.com/soap"
])
Operation Call Options
{:ok, response} = Lather.DynamicClient.call(client, "OperationName", parameters, [
  # Override SOAPAction header
  soap_action: "http://custom.com/action",
  
  # Custom timeout for this call
  timeout: 60_000,
  
  # Additional headers for this request
  headers: [{"X-Request-ID", "12345"}],
  
  # Force specific SOAP version for this call
  soap_version: :v1_2
])
Global Configuration
# config/config.exs
config :lather,
  default_timeout: 30_000,
  ssl_verify: :verify_peer,
  finch_pools: %{
    default: [size: 25, count: 1]
  }

# Configure Finch for optimal performance
config :lather, :finch,
  pools: %{
    "https://api.example.com" => [
      size: 25,
      protocols: [:http2, :http1]
    ]
  }
Error Handling
Lather provides comprehensive structured error handling:
case Lather.DynamicClient.call(client, "GetUser", %{"userId" => "123"}) do
  {:ok, response} ->
    # Handle successful response
    IO.inspect(response.body)
    
  {:error, %{type: :soap_fault} = fault} ->
    # Handle SOAP fault (both v1.1 and v1.2)
    IO.puts("SOAP Fault: #{fault.fault_string}")
    IO.puts("Fault Code: #{fault.fault_code}")
    
  {:error, %{type: :http_error} = error} ->
    # Handle HTTP error
    IO.puts("HTTP Error #{error.status}: #{error.body}")
    
  {:error, %{type: :transport_error} = error} ->
    # Handle network/transport error
    IO.puts("Transport Error: #{error.reason}")
    
  {:error, %{type: :validation_error} = error} ->
    # Handle validation error
    IO.puts("Validation Error: #{error.reason}")
    
  {:error, %{type: :wsdl_parse_error} = error} ->
    # Handle WSDL parsing error
    IO.puts("WSDL Parse Error: #{error.reason}")
end
Error Recovery and Retry
defmodule SOAPClient.RetryLogic do
  def call_with_retry(client, operation, params, max_retries \\ 3) do
    call_with_retry(client, operation, params, max_retries, 0)
  end
  
  defp call_with_retry(client, operation, params, max_retries, attempt) do
    case Lather.DynamicClient.call(client, operation, params) do
      {:ok, response} ->
        {:ok, response}
        
      {:error, error} when attempt < max_retries ->
        if Lather.Error.recoverable?(error) do
          backoff_ms = :math.pow(2, attempt) * 1000
          Process.sleep(trunc(backoff_ms))
          call_with_retry(client, operation, params, max_retries, attempt + 1)
        else
          {:error, error}
        end
        
      {:error, error} ->
        {:error, error}
    end
  end
end
Advanced Features
WS-Security Authentication
# Username token with password digest
username_token = Lather.Auth.WSSecurity.username_token("user", "pass", :digest)
security_header = Lather.Auth.WSSecurity.security_header(username_token)

{:ok, client} = Lather.DynamicClient.new(wsdl_url,
  soap_headers: [security_header],
  ssl_options: [verify: :verify_peer]
)
Custom XML Processing
# Build custom XML structures
xml_content = Lather.Xml.Builder.build(%{
  "CustomElement" => %{
    "@xmlns" => "http://custom.namespace",
    "#content" => [
      %{"SubElement" => "value"}
    ]
  }
})

# Parse XML responses with custom logic
{:ok, parsed} = Lather.Xml.Parser.parse(xml_response, 
  namespace_aware: true,
  custom_parsers: %{"CustomType" => &my_custom_parser/1}
)
Connection Management
# Configure connection pools in your application
children = [
  {Finch, 
   name: Lather.Finch,
   pools: %{
     "https://api.example.com" => [
       size: 25,
       protocols: [:http2, :http1]
     ]
   }
  }
]

Supervisor.start_link(children, strategy: :one_for_one)
Interactive Web Testing
With Lather v1.0.0, your SOAP services automatically include interactive web interfaces:
# Visit your service endpoint in a browser
# GET https://yourapp.com/api/users
# 
# This shows:
# - Service overview and documentation
# - Interactive forms for testing operations
# - Multi-protocol examples (SOAP 1.1, SOAP 1.2, JSON)
# - Dark mode support
# - Mobile-friendly responsive design
Performance Optimization
Connection Reuse
# Create clients once and reuse them
defmodule MyApp.SOAPClients do
  def get_user_service_client do
    case :persistent_term.get(:user_service_client, nil) do
      nil ->
        {:ok, client} = Lather.DynamicClient.new("http://user.service.wsdl")
        :persistent_term.put(:user_service_client, client)
        client
      client ->
        client
    end
  end
end
Async Operations
# Make multiple SOAP calls concurrently
tasks = Enum.map(user_ids, fn user_id ->
  Task.async(fn ->
    Lather.DynamicClient.call(client, "GetUser", %{"userId" => user_id})
  end)
end)

results = Task.await_many(tasks, 30_000)
Streaming Large Responses
# For large data sets, consider pagination
def fetch_all_users(client, page_size \\ 100) do
  fetch_users_page(client, 1, page_size, [])
end

defp fetch_users_page(client, page, page_size, acc) do
  case Lather.DynamicClient.call(client, "GetUsers", %{
    "page" => page,
    "pageSize" => page_size
  }) do
    {:ok, %{body: %{"users" => users}}} when length(users) < page_size ->
      acc ++ users
    {:ok, %{body: %{"users" => users}}} ->
      fetch_users_page(client, page + 1, page_size, acc ++ users)
    {:error, error} ->
      {:error, error}
  end
end
Testing
Unit Testing SOAP Clients
defmodule MyApp.SOAPClientTest do
  use ExUnit.Case
  
  test "handles successful SOAP responses" do
    # Mock WSDL content
    mock_wsdl = """
    <?xml version="1.0"?>
    <definitions xmlns="http://schemas.xmlsoap.org/wsdl/"
                 targetNamespace="http://test.example.com">
      <!-- WSDL content -->
    </definitions>
    """
    
    # Test with mock service
    with_mock_http(mock_wsdl, fn ->
      {:ok, client} = Lather.DynamicClient.new("http://mock.service.wsdl")
      {:ok, response} = Lather.DynamicClient.call(client, "TestOperation", %{})
      
      assert response.status == 200
      assert is_map(response.body)
    end)
  end
end
Integration Testing with Real Services
# Use tags to control which tests run
@tag :external_api
test "integrates with real weather service" do
  {:ok, client} = Lather.DynamicClient.new(
    "http://www.webservicex.net/globalweather.asmx?WSDL",
    timeout: 30_000
  )
  
  {:ok, response} = Lather.DynamicClient.call(client, "GetCitiesByCountry", %{
    "CountryName" => "United States"
  })
  
  assert response.status == 200
  # Be respectful of external APIs - limit these tests
end

# Run only unit tests by default
# mix test
# 
# Run with external API tests (use sparingly!)
# mix test --include external_api
Testing SOAP Servers
defmodule MyApp.UserServiceTest do
  use ExUnit.Case
  use Plug.Test
  
  test "generates valid WSDL" do
    service_info = MyApp.UserService.__service_info__()
    wsdl = Lather.Server.WSDLGenerator.generate(service_info, "http://test.com")
    
    # Validate WSDL structure
    assert wsdl =~ "definitions"
    assert wsdl =~ "UserManagementService"
    assert wsdl =~ "GetUser"
  end
  
  test "handles SOAP 1.1 requests" do
    soap_request = """
    <?xml version="1.0"?>
    <soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
      <soap:Body>
        <GetUser xmlns="http://myapp.com/users">
          <userId>123</userId>
        </GetUser>
      </soap:Body>
    </soap:Envelope>
    """
    
    conn = 
      :post
      |> conn("/api/users", soap_request)
      |> put_req_header("content-type", "text/xml; charset=utf-8")
      |> put_req_header("soapaction", "http://myapp.com/users/GetUser")
      |> Lather.Server.EnhancedPlug.call(service: MyApp.UserService)
    
    assert conn.status == 200
    assert get_resp_header(conn, "content-type") == ["text/xml; charset=utf-8"]
  end
end
Troubleshooting
Debug Logging
# Enable debug logging
Logger.configure(level: :debug)

# Or configure in config.exs
config :logger, level: :debug

# Lather will log detailed information about:
# - WSDL parsing steps
# - SOAP envelope construction  
# - HTTP request/response details
# - Error context and stack traces
Common Issues and Solutions
1. WSDL Parsing Errors
# Problem: Cannot parse WSDL
# Solution: Check WSDL accessibility and validity
case Lather.DynamicClient.new(wsdl_url) do
  {:error, %{type: :wsdl_parse_error, reason: reason}} ->
    IO.puts("WSDL Parse Error: #{reason}")
    # Check if WSDL URL is accessible
    # Verify WSDL syntax is valid
    # Ensure all imports/includes are available
end
2. SSL Certificate Issues
# Problem: SSL verification failures
# Solution: Configure SSL options
{:ok, client} = Lather.DynamicClient.new(wsdl_url, [
  ssl_options: [
    verify: :verify_none,  # For development only!
    # For production, use proper certificates:
    # verify: :verify_peer,
    # cacerts: :public_key.cacerts_get()
  ]
])
3. Timeout Errors
# Problem: Requests timing out
# Solution: Increase timeout values
{:ok, client} = Lather.DynamicClient.new(wsdl_url, [
  timeout: 120_000,      # 2 minutes
  pool_timeout: 15_000   # 15 seconds
])
4. Authentication Failures
# Problem: Authentication not working
# Solution: Verify authentication method and credentials
{:ok, client} = Lather.DynamicClient.new(wsdl_url, [
  # For Basic Auth
  authentication: {:basic, "correct_username", "correct_password"},
  
  # For WS-Security
  soap_headers: [security_header]
])
5. SOAP Version Conflicts
# Problem: Service expects specific SOAP version
# Solution: Explicitly specify SOAP version
{:ok, client} = Lather.DynamicClient.new(wsdl_url, [
  soap_version: :v1_2  # Use SOAP 1.2 instead of auto-detected version
])
Migration Guide
From Other SOAP Libraries
From HTTPoison-based Solutions
# Old approach with hardcoded requests
def get_user_old(user_id) do
  soap_body = """
  <soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
    <soap:Body>
      <GetUser xmlns="http://example.com">
        <userId>#{user_id}</userId>
      </GetUser>
    </soap:Body>
  </soap:Envelope>
  """
  
  HTTPoison.post(url, soap_body, [
    {"Content-Type", "text/xml; charset=utf-8"},
    {"SOAPAction", "http://example.com/GetUser"}
  ])
end

# New approach with Lather
def get_user_new(user_id) do
  Lather.DynamicClient.call(client, "GetUser", %{"userId" => user_id})
end
From Detergent
# Old Detergent approach
{:ok, wsdl} = Detergent.parse_wsdl("http://service.wsdl")
{:ok, response} = Detergent.call(wsdl, "GetUser", %{userId: "123"})

# New Lather approach
{:ok, client} = Lather.DynamicClient.new("http://service.wsdl")
{:ok, response} = Lather.DynamicClient.call(client, "GetUser", %{"userId" => "123"})
Upgrading from Pre-1.0 Lather
# Pre-1.0 (if you had early versions)
{:ok, client} = Lather.Client.new(wsdl_url)

# v1.0.0+
{:ok, client} = Lather.DynamicClient.new(wsdl_url)

# Server definitions are more structured now
defmodule MyService do
  use Lather.Server
  
  # Old style (if it existed)
  # operation :get_user, ...
  
  # New style
  soap_operation "GetUser" do
    description "Get user by ID"
    # ... detailed operation definition
  end
end
Interactive Learning Resources
Lather includes comprehensive Livebook tutorials:
	Getting Started (livebooks/getting_started.livemd) - Basic concepts and first examples
	Weather Service Example (livebooks/weather_service_example.livemd) - Real-world document/encoded style
	Country Info Service (livebooks/country_info_service_example.livemd) - Document/literal examples
	SOAP Server Development (livebooks/soap_server_development.livemd) - Building services
	SOAP 1.2 Client (livebooks/soap12_client.livemd) - SOAP 1.2 protocol differences and usage
	Advanced Types (livebooks/advanced_types.livemd) - Complex data structures
	MTOM Attachments (livebooks/mtom_attachments.livemd) - Binary data and file attachments
	Enterprise Integration (livebooks/enterprise_integration.livemd) - Production patterns
	Production Monitoring (livebooks/production_monitoring.livemd) - Telemetry, metrics, and observability
	Debugging & Troubleshooting (livebooks/debugging_troubleshooting.livemd) - Problem solving
	Testing Strategies (livebooks/testing_strategies.livemd) - Testing patterns and best practices

Run with: livebook server livebooks/getting_started.livemd
Contributing
Contributions are welcome! Please open an issue or pull request on GitHub.
License
MIT License - see the LICENSE file in the repository for details.


  

    Testing Guide: Responsible API Testing Practices

Overview
The Lather SOAP library includes comprehensive integration tests that validate functionality against real-world SOAP APIs. However, these tests make actual HTTP requests to public services, which raises important considerations about responsible usage.
The Challenge with Live API Testing
Benefits of Live API Testing ✅
	Real-world validation: Tests against actual SOAP service implementations
	Edge case discovery: Uncovers issues that mocks might miss
	Protocol compliance: Ensures compatibility with diverse SOAP standards
	Production confidence: Validates the library works with actual services

Risks and Concerns ⚠️
	API abuse: Too many automated requests can overload public services
	Rate limiting: Services may block or throttle excessive usage
	Unreliable tests: Network issues cause false test failures
	Slow test suite: HTTP calls add significant latency
	Ethical concerns: Public APIs aren't meant for heavy automated testing

Current Live API Test Coverage
Services Tested
	National Weather Service NDFD 
	URL: https://graphical.weather.gov/xml/SOAP_server/ndfdXMLserver.php?wsdl
	Style: document/encoded
	Tests: 3 integration tests


	Country Info Service
	URL: http://webservices.oorsprong.org/websamples.countryinfo/CountryInfoService.wso?WSDL
	Style: document/literal
	Tests: 12 integration tests (~20+ HTTP calls per run)



Call Volume Analysis
A single full test run makes approximately 25+ HTTP requests to public APIs:
	Weather Service: ~6 calls
	Country Info Service: ~20+ calls

This is excessive for regular testing!
Responsible Testing Strategy
Environment-Controlled Live Testing
Live API tests are disabled by default and only run when explicitly enabled:
# Regular test run (live API tests skipped by default)
mix test

# Enable live API testing (use sparingly!)
mix test --include external_api

# Run only specific integration tests
mix test --include external_api test/integration/country_info_service_test.exs

When to Enable Live API Tests
✅ Appropriate use cases:
	Initial development and debugging
	Before major releases
	When investigating reported issues with specific services
	Manual testing during development cycles
	CI/CD pipeline for releases (not every commit)

❌ Avoid for:
	Regular development workflow
	Every commit/push
	Automated testing that runs frequently
	Learning or experimentation

Alternative Testing Approaches
1. Mock-Based Testing
# Example: Mock SOAP responses for unit testing
defmodule Lather.MockSoapService do
  def country_list_response do
    """
    <?xml version="1.0" encoding="utf-8"?>
    <soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/">
      <soap:Body>
        <m:ListOfCountryNamesByNameResponse xmlns:m="http://www.oorsprong.org/websamples.countryinfo">
          <m:ListOfCountryNamesByNameResult>
            <m:tCountryCodeAndName>
              <m:sISOCode>US</m:sISOCode>
              <m:sName>United States</m:sName>
            </m:tCountryCodeAndName>
          </m:ListOfCountryNamesByNameResult>
        </m:ListOfCountryNamesByNameResponse>
      </soap:Body>
    </soap:Envelope>
    """
  end
end
2. Recorded Response Testing
	Record real API responses once
	Replay them in tests without live calls
	Update recordings when API changes

3. Local Test Services
	Set up local SOAP services for testing
	Use Docker containers with SOAP servers
	Control the service behavior and responses

Implementation Details
Test Control Mechanism
Live API tests use the @moduletag :external_api tag and are excluded by default in the test configuration:
# In test/test_helper.exs
ExUnit.configure(exclude: [:external_api])

# In integration test files
@moduletag :external_api

setup do
  # Proceed with live API testing when tag is included
  case DynamicClient.new(@wsdl_url) do
    {:ok, client} -> {:ok, client: client}
    {:error, reason} -> {:skip, "Service unavailable: #{inspect(reason)}"}
  end
end
Test Tags
Live API tests are tagged for easy identification:
@moduletag :external_api    # External API dependency
@moduletag :slow           # Takes significant time
@moduletag timeout: 30_000 # Extended timeout
Best Practices for Contributors
For Library Development
	Default to Mocks: Write unit tests with mocked responses first
	Minimal Live Testing: Use live APIs only for critical validation
	Batch Testing: Run live API tests in batches, not continuously
	Cache Results: Cache WSDL parsing results when possible
	Fail Gracefully: Handle network errors as skips, not failures

For CI/CD Pipelines
# Example GitHub Actions configuration
- name: Run Unit Tests
  run: mix test

- name: Run Integration Tests (Release Only)
  if: github.event_name == 'release'
  run: mix test --include external_api
For Local Development
# Daily development (fast, no network calls)
mix test

# Before committing significant changes
mix test --only external_api

# Full validation before release (unit + integration tests)
mix test --include external_api

Service-Specific Considerations
National Weather Service
	Rate Limits: Unknown, but government service should be used respectfully
	Availability: Generally reliable but can have maintenance windows
	Usage Policy: Public service meant for general use

Country Info Service
	Rate Limits: Unknown, appears to be a demo/example service
	Availability: Third-party service, may have limitations
	Usage Policy: Appears to be for demonstration/learning purposes

General Guidelines
	Respect robots.txt if present
	Add delays between requests if needed
	Monitor for rate limiting responses
	Use appropriate User-Agent headers
	Consider alternatives like documented mock services

Future Improvements
Short Term
	[ ] Implement response recording/playback system
	[ ] Add configurable delays between requests
	[ ] Create comprehensive mock responses
	[ ] Add rate limiting detection

Long Term
	[ ] Set up local SOAP test services with Docker
	[ ] Implement property-based testing with generated data
	[ ] Create service-agnostic integration test framework
	[ ] Add performance benchmarking without live calls

Conclusion
Live API testing is valuable but must be used responsibly. The tag-based exclusion system ensures that:
	Default behavior is respectful (no live calls)
	Live testing is intentional (explicit opt-in via --include external_api)
	Tests remain fast for regular development
	Integration validation is still possible when needed

Remember: Public APIs are shared resources. Use them thoughtfully and sparingly in automated testing.

For questions about testing practices or to report issues with specific services, please open an issue in the repository.


  

    Lather API Documentation

This document provides detailed API reference for the Lather SOAP library.
Modules Overview
Core Modules:
	Lather - Main module and entry point for the library
	Lather.Application - OTP application supervision and startup
	Lather.Client - Low-level SOAP client for custom implementations
	Lather.DynamicClient - High-level client for any SOAP service
	Lather.Error - Comprehensive error handling and SOAP fault parsing

Server Modules:
	Lather.Server - SOAP server implementation and configuration
	Lather.Server.DSL - Domain-specific language for defining SOAP services
	Lather.Server.Plug - Plug integration for hosting SOAP endpoints
	Lather.Server.EnhancedPlug - Advanced Plug with additional features
	Lather.Server.WSDLGenerator - Generates WSDL documents from service definitions
	Lather.Server.EnhancedWSDLGenerator - Extended WSDL generation with complex types
	Lather.Server.FormGenerator - Generates HTML forms for testing SOAP operations
	Lather.Server.Handler - Request handling and operation dispatching
	Lather.Server.RequestParser - Parses incoming SOAP requests
	Lather.Server.ResponseBuilder - Builds SOAP responses from handler results

SOAP Processing:
	Lather.Soap.Envelope - SOAP envelope construction and manipulation
	Lather.Soap.Body - SOAP body element handling
	Lather.Soap.Header - SOAP header element handling
	Lather.Operation.Builder - Dynamic SOAP request building
	Lather.Wsdl.Analyzer - WSDL parsing and analysis utilities

HTTP & Transport:
	Lather.Http.Transport - HTTP transport layer for SOAP requests
	Lather.Http.Pool - Connection pool management via Finch

Authentication:
	Lather.Auth.Basic - Basic HTTP authentication
	Lather.Auth.WSSecurity - WS-Security authentication with username tokens

XML Processing:
	Lather.Xml.Builder - XML document construction from Elixir data
	Lather.Xml.Parser - XML document parsing to Elixir structures

Types:
	Lather.Types.Mapper - Type conversion between XML and Elixir
	Lather.Types.Generator - Dynamic struct generation from WSDL types

MTOM/Attachments:
	Lather.Mtom.Attachment - Binary attachment handling for SOAP messages
	Lather.Mtom.Builder - Builds MTOM-encoded multipart messages
	Lather.Mtom.Mime - MIME type handling and multipart parsing

Lather.Application
OTP application supervisor for Lather. Starts and manages the Finch HTTP client pool used for SOAP requests.
Supervision Tree
The application starts a supervision tree with the following children:
	Finch - HTTP client pool (named Lather.Finch)

The supervisor uses a :one_for_one strategy, meaning if the Finch pool crashes, only it will be restarted.
Automatic Startup
Lather is configured as an OTP application, so the supervision tree starts automatically when your application starts. No manual intervention is required.
Manual Startup
If you need to start Lather manually (e.g., in a script or test):
{:ok, _pid} = Application.ensure_all_started(:lather)
Lather.DynamicClient
The main interface for working with SOAP services dynamically.
Functions
new/2
Creates a new dynamic client from a WSDL URL.
@spec new(String.t(), keyword()) :: {:ok, t()} | {:error, term()}
Parameters:
	wsdl_url - URL to the WSDL document
	options - Client configuration options

Options:
	:basic_auth - Basic authentication {username, password}
	:ssl_options - SSL/TLS configuration
	:timeout - Request timeout in milliseconds
	:headers - Additional HTTP headers
	:namespace_aware - Enable namespace-aware parsing

Example:
{:ok, client} = Lather.DynamicClient.new(
  "https://example.com/service?wsdl",
  basic_auth: {"user", "pass"},
  timeout: 30_000
)
call/4
Calls a SOAP operation with the given parameters.
@spec call(t(), String.t(), map(), keyword()) :: {:ok, map()} | {:error, term()}
Parameters:
	client - The dynamic client instance
	operation_name - Name of the operation to call
	parameters - Map of operation parameters
	options - Call-specific options

Options:
	:soap_action - Override SOAPAction header
	:validate - Enable/disable parameter validation (default: true)
	:timeout - Override timeout for this call
	:headers - Additional headers for this request

Example:
{:ok, response} = Lather.DynamicClient.call(
  client, 
  "GetUser", 
  %{"userId" => "12345"},
  timeout: 60_000
)
list_operations/1
Lists all available operations from the WSDL.
@spec list_operations(t()) :: [String.t()]
Example:
operations = Lather.DynamicClient.list_operations(client)
# => ["GetUser", "CreateUser", "UpdateUser", "DeleteUser"]
get_operation_info/2
Gets detailed information about a specific operation.
@spec get_operation_info(t(), String.t()) :: {:ok, map()} | {:error, term()}
Example:
{:ok, info} = Lather.DynamicClient.get_operation_info(client, "GetUser")
# => %{
#   name: "GetUser",
#   input_parts: [%{name: "userId", type: "string", required: true}],
#   output_parts: [%{name: "user", type: "User"}],
#   soap_action: "http://example.com/GetUser"
# }
validate_parameters/3
Validates parameters against operation requirements.
@spec validate_parameters(t(), String.t(), map()) :: :ok | {:error, term()}
Example:
case Lather.DynamicClient.validate_parameters(client, "GetUser", %{"userId" => "123"}) do
  :ok -> 
    # Parameters are valid
  {:error, error} -> 
    # Handle validation error
end
Lather.Client
Low-level SOAP client for custom implementations.
Functions
new/2
Creates a new SOAP client.
@spec new(String.t(), keyword()) :: t()
post/3
Sends a SOAP request to the endpoint.
@spec post(t(), String.t(), keyword()) :: {:ok, map()} | {:error, term()}
Lather.Wsdl.Analyzer
WSDL parsing and analysis utilities.
Functions
analyze/2
Analyzes a WSDL document and extracts service information.
@spec analyze(String.t(), keyword()) :: {:ok, map()} | {:error, term()}
Returns a map with:
	:operations - List of available operations
	:types - Complex type definitions
	:bindings - SOAP binding information
	:services - Service endpoints
	:namespaces - Namespace declarations

extract_operations/1
Extracts operation definitions from parsed WSDL.
@spec extract_operations(map()) :: [map()]
parse_complex_type/1
Parses complex type definitions.
@spec parse_complex_type(map()) :: map()
Lather.Operation.Builder
Dynamic SOAP request building.
Functions
build_request/3
Builds a SOAP request for any operation.
@spec build_request(map(), map(), keyword()) :: {:ok, String.t()} | {:error, term()}
validate_parameters/2
Validates operation parameters.
@spec validate_parameters(map(), map()) :: :ok | {:error, term()}
parse_response/3
Parses SOAP response into Elixir data structures.
@spec parse_response(map(), map(), keyword()) :: {:ok, map()} | {:error, term()}
Lather.Soap.Envelope
SOAP envelope construction utilities.
Functions
build/3
Builds a complete SOAP envelope.
@spec build(map(), String.t(), keyword()) :: String.t()
Parameters:
	body - SOAP body content
	namespace - Target namespace
	options - Envelope options

Options:
	:soap_version - SOAP version (:soap11 or :soap12)
	:headers - SOAP headers to include
	:prefix - Namespace prefix

wrap_body/2
Wraps content in a SOAP body.
@spec wrap_body(map(), keyword()) :: map()
Lather.Soap.Body
SOAP body utilities for creating and managing SOAP body content, including parameter serialization and response parsing.
Functions
create/3
Creates a SOAP body element for the given operation and parameters.
@spec create(atom() | String.t(), map(), keyword()) :: map()
Parameters:
	operation - Operation name (atom or string)
	params - Operation parameters (map)
	options - Body options

Options:
	:namespace - Target namespace for the operation
	:namespace_prefix - Prefix for the target namespace

Example:
Lather.Soap.Body.create(:get_user, %{id: 123}, namespace: "http://example.com")
# => %{
#   "get_user" => %{
#     "@xmlns" => "http://example.com",
#     "id" => 123
#   }
# }
serialize_params/1
Serializes Elixir data structures to XML-compatible format.
@spec serialize_params(any()) :: any()
Handles various Elixir types including maps, lists, atoms, booleans, DateTime, Date, Time, and strings, converting them to XML-safe representations.
validate_params/2
Validates parameters against expected types and constraints.
@spec validate_params(map(), map()) :: :ok | {:error, [String.t()]}
Parameters:
	params - Parameters to validate
	schema - Validation schema (map)

Schema Format:
%{
  "id" => [:required, :integer],
  "name" => [:required, :string, {:max_length, 50}],
  "email" => [:optional, :string, :email]
}
Lather.Soap.Header
SOAP header utilities for creating and managing SOAP headers, including authentication headers and custom header elements.
Functions
username_token/3
Creates a WS-Security UsernameToken header.
@spec username_token(String.t(), String.t(), keyword()) :: map()
Parameters:
	username - Username for authentication
	password - Password for authentication
	options - Header options

Options:
	:password_type - :text or :digest (default: :text)
	:include_nonce - Whether to include a nonce (default: true for digest)
	:include_created - Whether to include timestamp (default: true)

Example:
Lather.Soap.Header.username_token("user", "pass")
# => %{
#   "wsse:Security" => %{
#     "@xmlns:wsse" => "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd",
#     "wsse:UsernameToken" => %{...}
#   }
# }
timestamp/1
Creates a WS-Security timestamp header.
@spec timestamp(keyword()) :: map()
Options:
	:ttl - Time to live in seconds (default: 300)

username_token_with_timestamp/3
Creates a combined WS-Security header with both UsernameToken and Timestamp.
@spec username_token_with_timestamp(String.t(), String.t(), keyword()) :: map()
Parameters:
	username - Username for authentication
	password - Password for authentication
	options - Combined options for both UsernameToken and Timestamp

session/2
Creates a session header for maintaining session state.
@spec session(String.t(), keyword()) :: map()
Parameters:
	session_id - The session ID
	options - Additional options

Options:
	:header_name - Custom header name (default: "SessionId")
	:namespace - Custom namespace

Example:
Lather.Soap.Header.session("session_12345")
# => %{"SessionId" => "session_12345"}
custom/3
Creates a custom header element.
@spec custom(String.t(), map() | String.t(), map()) :: map()
Parameters:
	name - Header element name
	content - Header content (map or string)
	attributes - Element attributes

Example:
Lather.Soap.Header.custom("MyHeader", %{"value" => "test"}, %{"xmlns" => "http://example.com"})
# => %{"MyHeader" => %{"@xmlns" => "http://example.com", "value" => "test"}}
merge_headers/1
Merges multiple header elements into a single header map.
@spec merge_headers([map()]) :: map()
Example:
header1 = Lather.Soap.Header.session("session_123")
header2 = Lather.Soap.Header.custom("MyApp", "v1.0")
Lather.Soap.Header.merge_headers([header1, header2])
# => %{"SessionId" => "session_123", "MyApp" => "v1.0"}
Lather.Http.Transport
HTTP transport layer for SOAP requests.
Functions
post/3
Sends an HTTP POST request.
@spec post(String.t(), String.t(), keyword()) :: {:ok, map()} | {:error, term()}
Parameters:
	url - Request URL
	body - Request body
	options - HTTP options

Options:
	:timeout - Request timeout
	:headers - HTTP headers
	:soap_action - SOAPAction header
	:ssl_options - SSL configuration
	:basic_auth - Basic authentication

validate_url/1
Validates a URL for SOAP requests.
@spec validate_url(String.t()) :: :ok | {:error, :invalid_url}
ssl_options/1
Creates SSL options for secure connections.
@spec ssl_options(keyword()) :: keyword()
Lather.Http.Pool
Connection pool configuration for HTTP transport. Provides configuration and utilities for managing Finch connection pools optimized for SOAP requests.
Functions
default_config/0
Returns the default pool configuration for SOAP clients.
@spec default_config() :: keyword()
Optimized for typical SOAP usage patterns with reasonable defaults for connection pooling, timeouts, and SSL settings.
Default Configuration:
[
  pool_timeout: 5_000,
  pool_max_idle_time: 30_000,
  http2_max_concurrent_streams: 1000,
  transport_opts: [
    verify: :verify_peer,
    customize_hostname_check: [
      match_fun: :public_key.pkix_verify_hostname_match_fun(:https)
    ]
  ]
]
config_for_endpoint/2
Creates a pool configuration for a specific endpoint.
@spec config_for_endpoint(String.t(), keyword()) :: keyword()
Parameters:
	endpoint - The SOAP endpoint URL
	overrides - Configuration overrides (optional)

Allows customization of pool settings per endpoint, useful for services with different performance characteristics.
Example:
config = Lather.Http.Pool.config_for_endpoint(
  "https://api.example.com/soap",
  pool_timeout: 10_000
)
validate_config/1
Validates pool configuration options.
@spec validate_config(keyword()) :: :ok | {:error, String.t()}
Lather.Xml.Builder
XML document construction.
Functions
build/1
Builds an XML document from Elixir data structures.
@spec build(map()) :: {:ok, String.t()} | {:error, any()}
Example:
xml = Lather.Xml.Builder.build(%{
  "GetUser" => %{
    "@xmlns" => "http://example.com",
    "userId" => "12345"
  }
})
# => "<GetUser xmlns=\"http://example.com\"><userId>12345</userId></GetUser>"
escape/1
Escapes XML content.
@spec escape(String.t()) :: String.t()
Lather.Xml.Parser
XML document parsing.
Functions
parse/2
Parses XML content into Elixir data structures.
@spec parse(String.t(), keyword()) :: {:ok, map()} | {:error, term()}
Options:
	:namespace_aware - Enable namespace handling
	:custom_parsers - Custom type parsers

extract_namespaces/1
Extracts namespace declarations from XML.
@spec extract_namespaces(String.t()) :: map()
Lather.Types.Mapper
Type conversion between XML and Elixir.
Functions
xml_to_elixir/3
Converts XML data to Elixir types.
@spec xml_to_elixir(map(), map(), keyword()) :: {:ok, term()} | {:error, term()}
elixir_to_xml/3
Converts Elixir data to XML representation.
@spec elixir_to_xml(term(), map(), keyword()) :: {:ok, map()} | {:error, term()}
validate_type/3
Validates data against type definitions.
@spec validate_type(term(), map(), keyword()) :: :ok | {:error, term()}
Lather.Types.Generator
Dynamic struct generation from WSDL types.
Functions
generate_structs/2
Generates Elixir struct modules from WSDL types.
@spec generate_structs(map(), String.t()) :: {:ok, [module()]} | {:error, term()}
create_struct_instance/3
Creates a struct instance with type validation.
@spec create_struct_instance(module(), map(), keyword()) :: {:ok, struct()} | {:error, term()}
Lather.Auth.Basic
Basic HTTP authentication.
Functions
header/2
Creates a Basic authentication header.
@spec header(String.t(), String.t()) :: {String.t(), String.t()}
Lather.Auth.WSSecurity
WS-Security authentication.
Functions
username_token/3
Creates a WS-Security username token.
@spec username_token(String.t(), String.t(), keyword()) :: map()
Parameters:
	username - The username for authentication
	password - The password for authentication
	options - Keyword options for token configuration

Options:
	:password_type - Password type (:text or :digest, default: :text)
	:nonce - Custom nonce value (auto-generated if not provided)
	:created - Custom created timestamp (auto-generated if not provided)

Example:
# Username token with password digest
username_token = Lather.Auth.WSSecurity.username_token("user", "pass", password_type: :digest)
MTOM Modules
MTOM (Message Transmission Optimization Mechanism) modules enable efficient binary data transmission in SOAP messages using XOP (XML-binary Optimized Packaging).
Lather.Mtom.Attachment
Defines the structure for binary attachments in MTOM messages and provides utilities for creating, validating, and managing attachments.
Types
@type t :: %Lather.Mtom.Attachment{
  id: String.t(),
  content_type: String.t(),
  content_transfer_encoding: String.t(),
  data: binary(),
  content_id: String.t(),
  size: non_neg_integer()
}
Functions
new/3
Creates a new attachment from binary data and content type.
@spec new(binary(), String.t(), keyword()) :: t()
Parameters:
	data - Binary data for the attachment
	content_type - MIME content type (e.g., "application/pdf")
	options - Additional options

Options:
	:content_id - Custom Content-ID (auto-generated if not provided)
	:content_transfer_encoding - Transfer encoding (default: "binary")
	:validate - Whether to validate the attachment (default: true)

Example:
attachment = Lather.Mtom.Attachment.new(pdf_data, "application/pdf")

attachment = Lather.Mtom.Attachment.new(image_data, "image/jpeg",
  content_id: "custom-id-123"
)
from_file/2
Creates an attachment from a file path.
@spec from_file(String.t(), keyword()) :: {:ok, t()} | {:error, term()}
Example:
{:ok, attachment} = Lather.Mtom.Attachment.from_file("document.pdf")
{:ok, attachment} = Lather.Mtom.Attachment.from_file("image.jpg", content_type: "image/jpeg")
validate/1
Validates an attachment structure and content.
@spec validate(t()) :: :ok | {:error, atom()}
Example:
:ok = Lather.Mtom.Attachment.validate(attachment)
{:error, :attachment_too_large} = Lather.Mtom.Attachment.validate(huge_attachment)
content_id_header/1
Generates a Content-ID header value for the attachment.
@spec content_id_header(t()) :: String.t()
cid_reference/1
Generates a CID reference for XOP includes.
@spec cid_reference(t()) :: String.t()
Example:
cid_ref = Lather.Mtom.Attachment.cid_reference(attachment)
# "cid:attachment123@lather.soap"
xop_include/1
Creates an XOP Include element for the attachment.
@spec xop_include(t()) :: map()
is_attachment?/1
Checks if a parameter value represents an attachment.
@spec is_attachment?(any()) :: boolean()
Example:
Lather.Mtom.Attachment.is_attachment?({:attachment, data, "application/pdf"}) # true
Lather.Mtom.Attachment.is_attachment?("regular string") # false
from_tuple/1
Converts an attachment tuple to an Attachment struct.
@spec from_tuple(tuple()) :: {:ok, t()} | {:error, term()}
Example:
{:ok, attachment} = Lather.Mtom.Attachment.from_tuple({:attachment, data, "application/pdf"})
{:ok, attachment} = Lather.Mtom.Attachment.from_tuple({:attachment, data, "image/jpeg", [content_id: "img1"]})
Lather.Mtom.Builder
Constructs MTOM multipart SOAP messages by extracting binary attachments from parameters, replacing them with XOP Include references, and packaging everything into a multipart/related MIME message.
Functions
build_mtom_message/3
Builds a complete MTOM message with SOAP envelope and binary attachments.
@spec build_mtom_message(atom() | String.t(), map(), keyword()) ::
        {:ok, {String.t(), binary()}} | {:error, term()}
Parameters:
	operation - SOAP operation name (atom or string)
	parameters - Parameters map potentially containing attachment tuples
	options - SOAP envelope building options

Options:
	:namespace - Target namespace for the operation
	:headers - SOAP headers to include
	:version - SOAP version (:v1_1 or :v1_2)
	:boundary - Custom MIME boundary (auto-generated if not provided)
	:enable_mtom - Force MTOM even without attachments (default: auto-detect)

Example:
params = %{
  "document" => {:attachment, pdf_data, "application/pdf"},
  "metadata" => %{"title" => "Report"}
}

{:ok, {content_type, body}} = Lather.Mtom.Builder.build_mtom_message(
  :UploadDocument,
  params,
  namespace: "http://example.com/upload"
)
process_parameters/1
Processes parameters to extract attachments and replace with XOP includes.
@spec process_parameters(map()) :: {:ok, {map(), [Attachment.t()]}} | {:error, term()}
Example:
params = %{"file" => {:attachment, data, "application/pdf"}}
{:ok, {new_params, [attachment]}} = Lather.Mtom.Builder.process_parameters(params)
# new_params contains XOP Include reference instead of binary data
has_attachments?/1
Checks if parameters contain any attachment tuples.
@spec has_attachments?(map()) :: boolean()
Example:
Lather.Mtom.Builder.has_attachments?(%{"file" => {:attachment, data, "pdf"}}) # true
Lather.Mtom.Builder.has_attachments?(%{"name" => "John"}) # false
validate_attachments/1
Validates that all attachment tuples in parameters are properly formatted.
@spec validate_attachments(map()) :: :ok | {:error, term()}
estimate_message_size/2
Estimates the total size of a message including all attachments.
@spec estimate_message_size(map(), non_neg_integer()) :: non_neg_integer()
Lather.Mtom.Mime
Provides functions for building and parsing multipart/related MIME messages used in MTOM.
Functions
generate_boundary/0
Generates a unique boundary string for multipart messages.
@spec generate_boundary() :: String.t()
Example:
boundary = Lather.Mtom.Mime.generate_boundary()
# "uuid:a1b2c3d4-e5f6-7890-abcd-ef1234567890"
build_multipart_message/3
Builds a complete multipart/related MIME message with SOAP envelope and attachments.
@spec build_multipart_message(binary(), [Attachment.t()], keyword()) ::
        {String.t(), binary()}
Parameters:
	soap_envelope - The SOAP envelope XML as binary
	attachments - List of Attachment structs
	options - Additional options

Options:
	:boundary - Custom boundary (auto-generated if not provided)
	:soap_content_type - SOAP part content type (default: "application/xop+xml")
	:soap_charset - SOAP part charset (default: "UTF-8")

Example:
{content_type, body} = Lather.Mtom.Mime.build_multipart_message(soap_xml, attachments)
parse_multipart_message/3
Parses a multipart/related MIME message.
@spec parse_multipart_message(String.t(), binary(), keyword()) ::
        {:ok, {binary(), [map()]}} | {:error, term()}
Example:
{:ok, {soap_xml, attachments}} = Lather.Mtom.Mime.parse_multipart_message(content_type, body)
extract_boundary/1
Extracts the boundary parameter from a Content-Type header.
@spec extract_boundary(String.t()) :: {:ok, String.t()} | {:error, atom()}
Example:
{:ok, boundary} = Lather.Mtom.Mime.extract_boundary("multipart/related; boundary=\"uuid:123\"")
parse_headers/1
Parses MIME headers from a header section.
@spec parse_headers(binary()) :: map()
Example:
headers = Lather.Mtom.Mime.parse_headers("Content-Type: application/pdf\r\nContent-ID: <att1>")
# %{"content-type" => "application/pdf", "content-id" => "<att1>"}
build_content_type_header/3
Builds a Content-Type header for multipart/related messages.
@spec build_content_type_header(String.t(), String.t(), String.t()) :: String.t()
validate_content_type/1
Validates a multipart/related Content-Type header.
@spec validate_content_type(String.t()) :: :ok | {:error, atom()}
Server Modules
Lather provides a complete SOAP server implementation for building web services in Elixir.
Lather.Server
The main module for creating SOAP service modules. Use use Lather.Server to define a SOAP service.
Macros
using/1
Sets up a module as a SOAP service with automatic WSDL generation.
defmodule MyApp.UserService do
  use Lather.Server, namespace: "http://example.com/users", service_name: "UserService"

  # Define operations using @soap_operation attribute or DSL macros
end
Functions
soap_fault/3
Creates a SOAP fault response.
@spec soap_fault(String.t(), String.t(), term() | nil) :: {:soap_fault, map()}
Example:
soap_fault("Client", "User not found", %{user_id: "123"})
validate_required_params/2
Validates that required operation parameters are present.
@spec validate_required_params(map(), map()) :: :ok | {:error, String.t()}
validate_param_types/2
Validates parameter types according to operation definition.
@spec validate_param_types(map(), map()) :: :ok | {:error, String.t()}
format_response/2
Formats operation response according to SOAP conventions.
@spec format_response(term(), map()) :: {:ok, map()} | {:soap_fault, map()}

Lather.Server.DSL
Domain Specific Language for defining SOAP operations and types with a declarative syntax.
Macros
soap_operation/2
Defines a SOAP operation with metadata for WSDL generation.
soap_operation "GetUser" do
  description "Retrieves a user by ID"

  input do
    parameter "userId", :string, required: true, description: "User identifier"
    parameter "includeDetails", :boolean, required: false, default: false
  end

  output do
    parameter "user", "User", description: "User information"
  end

  soap_action "http://example.com/GetUser"
end

def get_user(params) do
  # Implementation
end
soap_type/2
Defines a complex type for use in operations.
soap_type "User" do
  type_description "User information"

  element "id", :string, required: true
  element "name", :string, required: true
  element "email", :string, required: false
  element "created_at", :dateTime, required: true
end
soap_auth/1
Defines authentication requirements for operations.
soap_auth do
  basic_auth realm: "SOAP Service"
  # or
  ws_security required: true
  # or
  custom_auth handler: MyApp.CustomAuth
end
input/1, output/1
Defines input and output parameter blocks within an operation.
parameter/3
Defines a parameter within an input or output block.
parameter "userId", :string, required: true, description: "User ID", min_occurs: 1, max_occurs: 1
element/3
Defines an element within a complex type.
element "name", :string, required: true, description: "User name"
description/1, type_description/1
Sets descriptions for operations and types.
basic_auth/1, ws_security/1, custom_auth/1
Authentication configuration macros for use within soap_auth blocks.

Lather.Server.Plug
Plug implementation for SOAP server endpoints. Requires the :plug dependency.
Usage
# In Phoenix router
scope "/soap" do
  pipe_through :api
  post "/users", Lather.Server.Plug, service: MyApp.UserService
end

# As standalone Plug
plug Lather.Server.Plug, service: MyApp.UserService
Options
	:service - The SOAP service module (required)
	:path - Base path for WSDL generation (default: "/")
	:auth_handler - Custom authentication handler module
	:validate_params - Enable parameter validation (default: true)
	:generate_wsdl - Enable WSDL generation endpoint (default: true)

Functions
init/1
Initializes the Plug with options.
@spec init(keyword()) :: map()
call/2
Handles incoming HTTP requests (GET for WSDL, POST for SOAP operations).
@spec call(Plug.Conn.t(), map()) :: Plug.Conn.t()

Lather.Server.EnhancedPlug
Enhanced Plug implementation with web form interface and multi-protocol support.
Features
	Interactive web forms for testing operations
	SOAP 1.1, SOAP 1.2, and JSON protocol support
	Enhanced WSDL generation with multi-protocol bindings
	Service overview with complete operation documentation

URL Patterns
	GET /service - Service overview with operations list
	GET /service?wsdl - Standard WSDL download
	GET /service?wsdl&enhanced=true - Multi-protocol WSDL
	GET /service?op=OperationName - Interactive operation form
	POST /service - SOAP 1.1 endpoint
	POST /service/v1.2 - SOAP 1.2 endpoint
	POST /service/api - JSON/REST endpoint

Usage
# In Phoenix router
scope "/soap" do
  pipe_through :api
  match :*, "/users", Lather.Server.EnhancedPlug, service: MyApp.UserService
  match :*, "/users/*path", Lather.Server.EnhancedPlug, service: MyApp.UserService
end
Options
	:service - The SOAP service module (required)
	:base_path - Base path for service (default: "/soap")
	:enable_forms - Enable web form interface (default: true)
	:enable_json - Enable JSON endpoints (default: true)
	:auth_handler - Custom authentication handler
	:validate_params - Enable parameter validation (default: true)

Functions
init/1
@spec init(keyword()) :: map()
call/2
@spec call(Plug.Conn.t(), map()) :: Plug.Conn.t()

Lather.Server.Handler
Generic HTTP handler for SOAP server endpoints without requiring Plug. Works with any HTTP server.
Usage
# In Phoenix controller
defmodule MyAppWeb.SOAPController do
  use MyAppWeb, :controller

  def handle_soap(conn, _params) do
    case Lather.Server.Handler.handle_request(
      conn.method,
      conn.request_path,
      conn.req_headers,
      conn.assigns.raw_body,
      MyApp.UserService
    ) do
      {:ok, status, headers, body} ->
        conn |> put_status(status) |> text(body)
      {:error, status, headers, body} ->
        conn |> put_status(status) |> text(body)
    end
  end
end
Functions
handle_request/6
Handles a SOAP HTTP request.
@spec handle_request(String.t(), String.t(), [{String.t(), String.t()}], String.t(), module(), keyword()) ::
  {:ok, integer(), [{String.t(), String.t()}], String.t()} |
  {:error, integer(), [{String.t(), String.t()}], String.t()}
Parameters:
	method - HTTP method ("GET" or "POST")
	path - Request path
	headers - Request headers
	body - Request body
	service - SOAP service module
	opts - Options (:validate_params, :generate_wsdl, :base_url)


Lather.Server.RequestParser
Parses incoming SOAP requests and extracts operation details and parameters.
Functions
parse/1
Parses a SOAP request XML and extracts the operation name and parameters.
@spec parse(String.t()) :: {:ok, %{operation: String.t(), params: map()}} | {:error, {:parse_error, String.t()}}
Example:
{:ok, %{operation: "GetUser", params: %{"userId" => "123"}}} =
  Lather.Server.RequestParser.parse(soap_xml)

Lather.Server.ResponseBuilder
Builds SOAP response XML from operation results.
Functions
build_response/2
Builds a SOAP response envelope containing the operation result.
@spec build_response(term(), map()) :: String.t()
Example:
xml = Lather.Server.ResponseBuilder.build_response(
  %{"user" => %{"id" => "123", "name" => "John"}},
  %{name: "GetUser"}
)
build_fault/1
Builds a SOAP fault response.
@spec build_fault(map() | nil) :: String.t()
Example:
xml = Lather.Server.ResponseBuilder.build_fault(%{
  fault_code: "Client",
  fault_string: "User not found",
  detail: %{user_id: "123"}
})

Lather.Server.WSDLGenerator
Generates WSDL files from SOAP service definitions.
Functions
generate/2
Generates a complete WSDL document for a SOAP service.
@spec generate(map(), String.t()) :: String.t()
Parameters:
	service_info - Service metadata from __soap_service__/0
	base_url - Base URL for the service endpoint

Example:
service_info = MyApp.UserService.__soap_service__()
wsdl = Lather.Server.WSDLGenerator.generate(service_info, "http://example.com/soap")

Lather.Server.EnhancedWSDLGenerator
Enhanced WSDL generator with multi-protocol support (SOAP 1.1, SOAP 1.2, HTTP/REST).
Functions
generate/3
Generates a comprehensive multi-protocol WSDL document.
@spec generate(map(), String.t(), keyword()) :: String.t()
Options:
	:protocols - List of protocols to include (default: [:soap_1_1, :soap_1_2, :http])
	:base_path - Base path for REST endpoints (default: "/api")
	:include_json - Include JSON content type support (default: true)

Example:
service_info = MyApp.UserService.__soap_service__()
wsdl = Lather.Server.EnhancedWSDLGenerator.generate(
  service_info,
  "http://example.com",
  protocols: [:soap_1_1, :soap_1_2]
)

Lather.Server.FormGenerator
Generates HTML forms and documentation pages for SOAP operations, similar to .NET Web Services.
Functions
generate_operation_page/4
Generates a complete HTML page for an operation with testing forms and protocol examples.
@spec generate_operation_page(map(), map(), String.t(), keyword()) :: String.t()
Parameters:
	service_info - Service metadata
	operation - Operation metadata
	base_url - Base URL for the service
	options - Additional options

generate_service_overview/3
Generates a service overview page with all operations listed.
@spec generate_service_overview(map(), String.t(), keyword()) :: String.t()
Example:
service_info = MyApp.UserService.__soap_service__()
html = Lather.Server.FormGenerator.generate_service_overview(
  service_info,
  "http://example.com/soap"
)

Complete Server Example
defmodule MyApp.CalculatorService do
  use Lather.Server,
    namespace: "http://example.com/calculator",
    service_name: "Calculator"

  # Define a complex type
  soap_type "CalculationResult" do
    type_description "Result of a calculation"
    element "value", :decimal, required: true
    element "operation", :string, required: true
    element "timestamp", :dateTime, required: true
  end

  # Define an operation
  soap_operation "Add" do
    description "Adds two numbers"

    input do
      parameter "a", :decimal, required: true, description: "First number"
      parameter "b", :decimal, required: true, description: "Second number"
    end

    output do
      parameter "result", "CalculationResult"
    end

    soap_action "http://example.com/calculator/Add"
  end

  def add(%{"a" => a, "b" => b}) do
    result = Decimal.add(Decimal.new(a), Decimal.new(b))
    {:ok, %{
      "result" => %{
        "value" => Decimal.to_string(result),
        "operation" => "add",
        "timestamp" => DateTime.utc_now() |> DateTime.to_iso8601()
      }
    }}
  end
end

# Mount in Phoenix router
scope "/soap" do
  pipe_through :api
  match :*, "/calculator", Lather.Server.EnhancedPlug, service: MyApp.CalculatorService
  match :*, "/calculator/*path", Lather.Server.EnhancedPlug, service: MyApp.CalculatorService
end
Lather.Error
Comprehensive error handling.
Types
soap_fault
SOAP fault information.
@type soap_fault :: %{
  fault_code: String.t(),
  fault_string: String.t(),
  fault_actor: String.t() | nil,
  detail: map() | nil
}
transport_error
Transport layer errors.
@type transport_error :: %{
  type: :transport_error,
  reason: atom() | String.t(),
  details: map()
}
http_error
HTTP-level errors.
@type http_error :: %{
  type: :http_error,
  status: integer(),
  body: String.t(),
  headers: [{String.t(), String.t()}]
}
validation_error
Parameter validation errors.
@type validation_error :: %{
  type: :validation_error,
  field: String.t(),
  reason: atom(),
  details: map()
}
Functions
parse_soap_fault/2
Parses SOAP fault from response.
@spec parse_soap_fault(String.t(), keyword()) :: {:ok, soap_fault()} | {:error, term()}
transport_error/2
Creates a transport error.
@spec transport_error(term(), map()) :: transport_error()
http_error/3
Creates an HTTP error.
@spec http_error(integer(), String.t(), [{String.t(), String.t()}]) :: http_error()
validation_error/3
Creates a validation error.
@spec validation_error(String.t(), atom(), map()) :: validation_error()
format_error/2
Formats errors for display.
@spec format_error(term(), keyword()) :: String.t()
recoverable?/1
Checks if an error is recoverable.
@spec recoverable?(term()) :: boolean()
extract_debug_context/1
Extracts debugging information from errors.
@spec extract_debug_context(term()) :: map()
Configuration
Application Configuration
# config/config.exs
config :lather,
  # Default timeout for all requests
  default_timeout: 30_000,
  
  # SSL verification mode
  ssl_verify: :verify_peer,
  
  # Connection pool settings
  finch_pools: %{
    default: [size: 25, count: 1]
  },
  
  # WSDL caching
  cache_wsdl: true,
  cache_ttl: 3600,
  
  # Telemetry events
  telemetry_enabled: true
Runtime Configuration
# Override configuration at runtime
Application.put_env(:lather, :default_timeout, 60_000)
Telemetry Events
Lather emits telemetry events for monitoring:
	[:lather, :request, :start] - SOAP request started
	[:lather, :request, :stop] - SOAP request completed
	[:lather, :request, :error] - SOAP request failed
	[:lather, :wsdl, :parse, :start] - WSDL parsing started
	[:lather, :wsdl, :parse, :stop] - WSDL parsing completed

Telemetry Example
:telemetry.attach_many(
  "lather-handler",
  [
    [:lather, :request, :start],
    [:lather, :request, :stop],
    [:lather, :request, :error]
  ],
  &MyApp.Telemetry.handle_event/4,
  nil
)
Error Codes
	Code	Type	Description
	operation_not_found	validation	Operation not defined in WSDL
	missing_required_parameter	validation	Required parameter not provided
	invalid_parameter_type	validation	Parameter type mismatch
	unsupported_encoding	validation	Unsupported SOAP encoding
	invalid_soap_response	validation	Malformed SOAP response
	transport_error	transport	Network/connection error
	http_error	http	HTTP status error
	wsdl_error	wsdl	WSDL parsing error

Best Practices
	Reuse Clients: Create clients once and reuse them across requests
	Handle Errors: Always handle different error types appropriately
	Set Timeouts: Configure appropriate timeouts for your use case
	Use SSL: Always use HTTPS in production environments
	Cache WSDL: Enable WSDL caching for better performance
	Monitor Operations: Use telemetry for monitoring and debugging
	Validate Parameters: Use built-in validation to catch errors early
	Connection Pooling: Configure Finch pools for optimal performance



  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
[1.0.49] - 2026-06-08
Changed
	Updated development toolchain metadata to Elixir 1.20.0 on Erlang/OTP 29.
	Updated HTTP and documentation dependencies, including Bandit, Finch, Plug, ExDoc, Jason, and Telemetry.
	Adjusted Finch pool configuration for current Finch versions.

Fixed
	Removed compiler warnings surfaced by Elixir 1.20 in project code and tests.
	Hardened an integration test server setup against random port collisions.

[1.0.5] - 2025-12-25
Added
	4 new livebooks for comprehensive feature coverage:	soap12_client.livemd - SOAP 1.2 protocol differences and client usage
	mtom_attachments.livemd - Binary data transmission with MTOM/XOP
	production_monitoring.livemd - Telemetry, metrics, health checks, and dashboards
	testing_strategies.livemd - Unit testing, mocking, integration and contract testing


	5 new example files demonstrating advanced features:	mtom_client.ex - MTOM attachment handling
	calculator_service.ex - Multi-type operations with error handling
	enhanced_plug_example.ex - Multi-protocol server endpoints
	phoenix_integration.ex - Complete Phoenix setup patterns
	ws_security_service.ex - WS-Security authentication and validation


	API.md expanded from 13 to 30 modules (100% coverage)
	Enhanced livebooks with ~1,400 lines of new content:	soap_server_development.livemd - EnhancedPlug demos and multi-protocol examples
	enterprise_integration.livemd - Circuit breakers, retry strategies, resilience patterns



Fixed
	Corrected WsdlGenerator → WSDLGenerator module name references across all documentation
	Fixed non-existent security_header/2 API references in enterprise examples and livebooks
	Fixed invalid Elixir return statements in debugging livebook
	Fixed IP.puts typo in debugging livebook
	Updated TESTING.md to use correct --include external_api flag (removed incorrect ENABLE_LIVE_API_TESTS references)
	Corrected username_token/3 documentation to show keyword options instead of atom argument

Changed
	Updated examples READMEs to accurately reflect existing files (removed 9 non-existent file references)
	All 11 livebooks now listed in README.md and USAGE.md
	Version references updated to 1.0.5 throughout documentation

[1.0.4] - 2025-12-02
Added
	Enhanced multi-protocol support documentation in soap_server_development livebook
	Examples of EnhancedPlug and EnhancedWSDLGenerator usage
	Phoenix router patterns for multi-protocol endpoints

Changed
	Updated livebook documentation to highlight v1.0+ enhanced features
	Improved deployment patterns section with basic and enhanced examples

[1.0.3] - 2025-12-02
Fixed
	Removed references to non-existent CONTRIBUTING.md file from all documentation
	Updated GitHub repository references from markcotner to awksedgreep across all files

[1.0.1] - 2025-01-15
Changed
	Updated documentation to reflect current v1.0.0 status rather than treating it as "next release"
	Enhanced README with comprehensive livebooks section and detailed descriptions of all 7 interactive tutorials
	Updated USAGE.md with current API examples, multi-protocol capabilities, and production-ready patterns
	Updated all livebooks to reference correct version numbers and include hex package installation options
	Improved overall documentation consistency and confidence about current capabilities
	Updated roadmap to focus on v1.1.0, v1.2.0, and future releases

[1.0.0] - 2025-01-15
🚀 Production Release - Enhanced Multi-Protocol SOAP Library
This is the first stable release of Lather, featuring comprehensive SOAP 1.1 and SOAP 1.2 support with modern web interfaces and multi-protocol capabilities.
Added
	🌟 Enhanced WSDL Generation (434 lines)
	Multi-protocol WSDL documents with SOAP 1.1, SOAP 1.2, and HTTP/REST bindings
	Layered API approach: SOAP 1.1 (compatibility) → SOAP 1.2 (enhanced) → REST/JSON (modern)
	Protocol negotiation and automatic version detection
	Enhanced inline documentation and service metadata
	Backward compatibility with existing WSDL generators


	📝 Interactive Web Forms (832 lines)
	Professional HTML5 interface similar to .NET Web Services
	Interactive operation testing with real-time form validation
	Multi-protocol examples (SOAP 1.1, SOAP 1.2, JSON/REST)
	Responsive CSS design with mobile support
	Dark mode support - Automatically respects browser dark mode preference
	JavaScript-powered form interaction and submission
	Parameter validation and type-aware input controls


	🔌 Enhanced Plug Integration (562 lines)
	Multi-endpoint routing for different protocols
	Content negotiation and automatic protocol detection
	Interactive web interface hosting
	Multiple WSDL variants per service (standard and enhanced)
	RESTful JSON endpoints alongside SOAP


	🌐 Complete SOAP 1.2 Support (85-90% implementation)
	Full SOAP 1.2 envelope handling with correct namespaces
	Version-aware HTTP transport with proper Content-Type headers
	Enhanced error handling and fault processing
	17/17 integration tests passing (100% success rate)
	Real-world service validation completed


	🏗️ Three-Layer Protocol Architecture
┌─ SOAP 1.1 (Top - Maximum Compatibility)    │ Legacy systems, .NET Framework
├─ SOAP 1.2 (Middle - Enhanced Features)     │ Modern SOAP with better error handling  
└─ REST/JSON (Bottom - Modern Applications)  │ Web apps, mobile, JavaScript


Enhanced
	WSDL Generation: Now supports multiple protocol bindings in single document
	Service Discovery: Enhanced metadata and operation documentation
	User Experience: Dark mode support for better accessibility and modern UX
	Error Handling: Improved fault processing for SOAP 1.2
	Performance: Sub-millisecond processing overhead, optimized for production
	Testing: Comprehensive test suite with 549/556 tests passing (98.7%)

URL Structure
	GET /service → Service overview with interactive forms
	GET /service?wsdl → Standard WSDL (SOAP 1.1 only)  
	GET /service?wsdl&enhanced=true → Multi-protocol WSDL
	GET /service?op=OperationName → Interactive operation testing form
	POST /service → SOAP 1.1 endpoint (maximum compatibility)
	POST /service/v1.2 → SOAP 1.2 endpoint (enhanced features)
	POST /service/api → JSON/REST endpoint (modern applications)

Dependencies
	Added {:jason, "~> 1.4", optional: true} for JSON support in enhanced features
	Made Plug integration more robust with graceful degradation

Fixed
	Resolved unused variable warnings in enhanced modules
	Improved error handling for missing optional dependencies
	Enhanced list length checking for better performance
	Better JSON encoding/decoding with fallback handling

Performance
	Small requests (<10KB): 1-3ms processing overhead
	Large requests (>100KB): Network-bound, processing negligible
	WSDL generation: 10-50ms one-time cost
	Memory usage: Optimized with native Elixir data structures

Compatibility
	✅ Full backward compatibility maintained
	✅ Existing 0.9.x services work unchanged
	✅ Standard WSDL generation unchanged
	✅ All existing APIs preserved

Migration from 0.9.x
No breaking changes. Enhanced features are additive:
# Existing code continues to work
service_info = MyService.__service_info__()
wsdl = Lather.Server.WSDLGenerator.generate(service_info, base_url)

# Enhanced features available optionally
enhanced_wsdl = Lather.Server.EnhancedWSDLGenerator.generate(service_info, base_url)
forms = Lather.Server.FormGenerator.generate_service_overview(service_info, base_url)
Known Limitations
	MTOM Attachment Support: Currently incomplete with 7 failing tests related to binary attachment handling. This does not affect core SOAP 1.1/1.2 functionality or any enhanced features. MTOM is an advanced feature for optimizing large binary transfers.
	JSON Endpoint Integration: Requires optional jason dependency for full functionality. Gracefully degrades when not available.

What's Next (v1.1.0+)
	MTOM Support Completion: Complete binary attachment handling (7 failing tests to resolve)
	OpenAPI 3.0 Integration: Generate OpenAPI specs from SOAP services  
	WS-Security Enhancements: XML Signature and Encryption support
	Advanced Authentication: OAuth 2.0 and JWT token support


[0.9.0] - 2025-10-30
Added
	🚀 Complete SOAP Client Framework
	Generic SOAP client with dynamic operation discovery
	WSDL parsing and analysis with comprehensive type extraction
	Dynamic client generation from any WSDL
	Support for complex types, arrays, and nested structures
	Automatic type mapping and struct generation


	🛡️ Authentication & Security
	WS-Security UsernameToken support (PasswordText & PasswordDigest)
	HTTP Basic Authentication
	Custom authentication headers
	Timestamp and nonce generation
	Pluggable authentication system


	🖥️ SOAP Server Framework
	Complete server-side SOAP implementation
	Macro-based DSL for defining SOAP services
	Automatic WSDL generation from service definitions
	Phoenix integration via Plug
	Generic HTTP handler for standalone deployment
	Operation dispatch and request/response handling


	🏗️ Core Infrastructure
	Robust XML parsing and generation
	SOAP envelope construction and parsing
	HTTP transport with Finch (connection pooling, SSL/TLS)
	Comprehensive error handling with structured error types
	Telemetry integration for observability
	Support for SOAP 1.1 standard


	📚 Documentation & Examples
	5 comprehensive Livebook tutorials
	Interactive client examples with real SOAP services
	Server implementation guides
	Type system and debugging tutorials
	Enterprise integration patterns
	Complete API documentation



Features
	Universal WSDL Support: Works with any SOAP service without hardcoded implementations
	Type Safety: Automatic type validation and conversion
	Phoenix Integration: Seamless integration with Phoenix applications
	Production Ready: Comprehensive error handling, logging, and monitoring
	Extensible: Pluggable architecture for custom authentication and transport

Technical Details
	Built on Elixir 1.14+ and OTP 25+
	Uses Finch for HTTP transport with connection pooling
	SweetXml for robust XML parsing
	Custom XML builder for reliable SOAP envelope generation
	Telemetry for metrics and observability
	Optional Plug dependency for Phoenix integration

Compatibility
	SOAP 1.1 (SOAP 1.2 planned for v1.0)
	WSDL 1.1 with XSD schema support
	HTTP and HTTPS transport
	Works with any SOAP service (tested with multiple public APIs)

[Unreleased]
Planned for v1.0.0
	SOAP 1.2 support
	Enhanced WS-Security features
	Performance optimizations
	Additional server examples
	Binary attachment support (MTOM)
	Advanced WS-* standards support


Note: This library went from concept to full-featured SOAP ecosystem in record time, 
delivering both client and server capabilities that were originally planned across multiple phases.


  

    Lather v1.0.0 Release Notes 🎉

Release Date: January 2025
Version: 1.0.0
Previous Version: 0.9.0

🌟 Production Release - Enhanced Multi-Protocol SOAP Library
This is the first stable release of Lather, marking a significant milestone in Elixir's SOAP ecosystem. Version 1.0.0 introduces comprehensive SOAP 1.2 support, modern web interfaces, and a revolutionary three-layer API architecture that serves legacy systems and modern applications from a single service.

🚀 Major New Features
🌐 Complete SOAP 1.2 Support
	17/17 integration tests passing (100% success rate)
	Full SOAP 1.2 envelope handling with correct namespaces (http://www.w3.org/2003/05/soap-envelope)
	Version-aware HTTP transport with proper Content-Type headers:	SOAP 1.1: text/xml; charset=utf-8
	SOAP 1.2: application/soap+xml; charset=utf-8; action="..."


	Enhanced error handling and fault processing
	Automatic protocol version detection and propagation
	Real-world service validation completed

📋 Enhanced Multi-Protocol WSDL Generation (434 lines)
Generate comprehensive WSDL documents that support multiple protocols:
# Standard WSDL (SOAP 1.1 only)
wsdl = Lather.Server.WSDLGenerator.generate(service_info, base_url)

# Enhanced WSDL (multi-protocol)
enhanced_wsdl = Lather.Server.EnhancedWSDLGenerator.generate(service_info, base_url)
Features:
	SOAP 1.1 bindings (primary - maximum compatibility)
	SOAP 1.2 bindings (secondary - enhanced error handling)  
	HTTP/REST bindings (modern - JSON/XML support)
	Multiple service endpoints in single WSDL
	Enhanced inline documentation and metadata
	Protocol negotiation support

📝 Interactive Web Forms (832 lines)
Professional HTML5 interface similar to .NET Web Services:
	Interactive Operation Testing: Real-time form validation and submission
	Multi-Protocol Examples: Shows SOAP 1.1, SOAP 1.2, and JSON request/response formats
	Responsive Design: Works seamlessly on desktop and mobile devices
	Type-Aware Controls: Automatic input validation based on parameter types
	Professional Styling: Clean, modern interface with comprehensive CSS
	JavaScript Integration: Dynamic form handling and AJAX submission

🔌 Enhanced Plug Integration (562 lines)
Comprehensive routing and protocol handling:
	Multi-endpoint routing for different protocols
	Automatic content negotiation and protocol detection
	Interactive web interface hosting
	Multiple WSDL variants per service
	Graceful degradation when optional dependencies are missing


🏗️ Three-Layer API Architecture
The revolutionary layered protocol approach serves multiple client types from a single service:
┌─ SOAP 1.1 (Top - Maximum Compatibility)    │ Legacy systems, .NET Framework 2.0+
├─ SOAP 1.2 (Middle - Enhanced Features)     │ Modern SOAP with better error handling  
└─ REST/JSON (Bottom - Modern Applications)  │ Web apps, mobile apps, JavaScript
URL Structure
	GET /service → Interactive service overview with testing forms
	GET /service?wsdl → Standard WSDL (SOAP 1.1 only)
	GET /service?wsdl&enhanced=true → Multi-protocol WSDL
	GET /service?op=OperationName → Interactive operation testing form
	POST /service → SOAP 1.1 endpoint (maximum compatibility)
	POST /service/v1.2 → SOAP 1.2 endpoint (enhanced features)
	POST /service/api → JSON/REST endpoint (modern applications)


⚡ Performance & Production Readiness
Benchmarked Performance
	Small requests (<10KB): 1-3ms processing overhead
	Large requests (>100KB): Network-bound, processing negligible
	WSDL generation: 10-50ms one-time cost (acceptable)
	Memory usage: Optimized with native Elixir data structures

Test Coverage
	Overall: 549/556 tests passing (98.7% success rate)
	SOAP 1.2: 17/17 tests passing (100% success rate)
	Integration: Real-world service validation completed
	Edge cases: Comprehensive error handling tested

Production Features
	HTTP connection pooling via Finch
	Structured error handling with SOAP fault parsing
	Telemetry integration for observability
	SSL/TLS support with certificate validation
	Memory-optimized XML processing


🔧 Enhanced Dependencies
New Optional Dependencies
def deps do
  [
    {:lather, "~> 1.0.0"},
    # Optional: for JSON/REST endpoints in enhanced features
    {:jason, "~> 1.4"},
    # Optional: for Phoenix integration
    {:plug, "~> 1.14"}
  ]
end
Graceful Degradation: Enhanced features work with fallbacks when optional dependencies are missing.

🔄 Migration from 0.9.x
Zero Breaking Changes ✅
All existing 0.9.x code continues to work unchanged:
# Existing code works exactly the same
service_info = MyService.__service_info__()
wsdl = Lather.Server.WSDLGenerator.generate(service_info, base_url)

# Enhanced features are available as opt-in additions
enhanced_wsdl = Lather.Server.EnhancedWSDLGenerator.generate(service_info, base_url)
forms = Lather.Server.FormGenerator.generate_service_overview(service_info, base_url)
Compatibility Guarantees
	✅ Full backward compatibility maintained
	✅ Existing services continue working unchanged
	✅ Standard WSDL generation preserved
	✅ All existing APIs remain stable


🎯 Use Cases & Benefits
For Enterprise Integration
	Seamlessly connect to legacy SOAP services
	Support both old (.NET Framework) and new (.NET Core) systems
	Professional documentation interface for API consumers
	Multi-protocol support reduces integration complexity

For Modern Development
	JSON/REST endpoints alongside SOAP for hybrid architectures
	Interactive testing interface speeds development
	Responsive web forms work on all devices
	Clean, modern codebase with comprehensive documentation

For DevOps & Operations
	Comprehensive error handling and logging
	Telemetry integration for monitoring
	Production-grade performance optimizations
	Easy deployment with Phoenix or standalone


🐛 Fixed Issues
	Resolved unused variable warnings in enhanced modules
	Improved error handling for missing optional dependencies
	Enhanced list length checking for better performance
	Better JSON encoding/decoding with graceful fallbacks
	Fixed protocol version propagation throughout request pipeline


📊 Release Statistics
	Metric	Value	Status
	SOAP 1.2 Implementation	85-90%	✅ Production Ready
	SOAP 1.2 Tests Passing	17/17 (100%)	✅ Excellent
	Overall Tests Passing	549/556 (98.7%)	✅ Very Good
	Enhanced WSDL Generator	434 lines	✅ Complete
	Form Generator	832 lines	✅ Complete
	Enhanced Plug	562 lines	✅ Complete
	Total Enhanced Code	1,828 lines	✅ Production Grade


🔮 What's Next (v1.1.0+)
Planned Features
	OpenAPI 3.0 Integration: Generate OpenAPI specs from SOAP services
	MTOM Support Completion: Finish binary attachment handling
	WS-Security Enhancements: XML Signature and Encryption
	Advanced Authentication: OAuth 2.0 and JWT token support
	Performance Optimizations: Further speed improvements
	Enhanced Documentation: More tutorials and examples

Community & Contributions
	Growing ecosystem of SOAP libraries for Elixir
	Community feedback welcomed for future enhancements
	Open source contributors encouraged
	Enterprise support available


🙏 Acknowledgments
This release represents a significant advancement in Elixir's SOAP capabilities, providing enterprise-grade functionality with modern developer experience. Special thanks to the Elixir community for feedback and testing during the development process.

📞 Support & Resources
	Documentation: https://hexdocs.pm/lather
	Repository: https://github.com/awksedgreep/lather
	Issues: GitHub Issues
	Discussions: GitHub Discussions


Happy SOAP-ing with Lather v1.0.0! 🧼✨


  

    Lather SOAP Library - TODO

This document outlines planned features, improvements, and enhancements for future versions of Lather.
🚀 High Priority (v1.1.0)
SOAP 1.2 Completion
	[ ] Address remaining 10-15% of SOAP 1.2 specification edge cases
	[ ] Enhanced fault handling for SOAP 1.2 specific fault codes
	[ ] SOAP 1.2 role-based processing improvements
	[ ] Better SOAP 1.2 mustUnderstand header handling

MTOM Optimizations
	[ ] Large attachment streaming support (avoid loading entire attachments in memory)
	[ ] MTOM threshold configuration (auto-decide when to use MTOM vs inline)
	[ ] Binary data compression options
	[ ] MTOM attachment caching mechanisms

Documentation & Examples
	[ ] More real-world service integration examples
	[ ] Phoenix LiveView integration guide
	[ ] Performance tuning documentation
	[ ] Migration guide from other SOAP libraries

🌟 Medium Priority (v1.2.0)
OpenAPI 3.0 Integration
	[ ] Generate OpenAPI specs from SOAP service definitions
	[ ] REST/JSON endpoint documentation generation
	[ ] Swagger UI integration for SOAP services
	[ ] OpenAPI-driven client generation

WS-Security Enhancements
	[ ] XML Digital Signatures (WS-Security)
	[ ] XML Encryption support
	[ ] SAML token integration
	[ ] WS-Trust implementation
	[ ] Certificate-based authentication
	[ ] Security policy validation

Advanced Authentication
	[ ] OAuth 2.0 client credentials flow
	[ ] JWT token handling in SOAP headers
	[ ] API key authentication strategies
	[ ] Multi-factor authentication flows
	[ ] Token refresh mechanisms

📈 Performance & Optimization
Core Performance
	[ ] Connection pooling optimizations for high-throughput scenarios
	[ ] XML parsing performance improvements
	[ ] Memory usage optimization for large requests/responses
	[ ] Async/streaming SOAP processing
	[ ] Request/response compression support

Caching & Intelligence
	[ ] WSDL caching with TTL and invalidation
	[ ] Intelligent operation result caching
	[ ] Connection warmup strategies
	[ ] Predictive prefetching for related operations

Monitoring & Observability
	[ ] Enhanced Telemetry events with more granular metrics
	[ ] Request tracing integration (OpenTelemetry)
	[ ] Performance monitoring dashboard templates
	[ ] Health check endpoints for SOAP services

🔧 Developer Experience
Tooling & CLI
	[ ] Mix task for WSDL analysis and validation (mix lather.analyze)
	[ ] Interactive SOAP service explorer CLI
	[ ] Code generation from WSDL (client modules)
	[ ] SOAP request/response debugging tools
	[ ] Service testing utilities

IDE & Editor Support
	[ ] VSCode extension for SOAP service development
	[ ] ElixirLS integration for better SOAP DSL support
	[ ] Syntax highlighting for SOAP XML in editors
	[ ] Auto-completion for SOAP operations

Enhanced DSL
	[ ] Type-safe parameter validation in service DSL
	[ ] More expressive error handling DSL
	[ ] Conditional operation execution
	[ ] Service versioning support in DSL
	[ ] Plugin system for custom behaviors

🌍 Standards Compliance & Protocols
WS-* Standards Implementation
	[ ] WS-ReliableMessaging for guaranteed delivery
	[ ] WS-Policy for service capability negotiation
	[ ] WS-Addressing for message routing
	[ ] WS-Discovery for service discovery
	[ ] WS-Eventing for event-driven architectures

Protocol Enhancements
	[ ] HTTP/2 support for SOAP services
	[ ] WebSocket transport option for real-time SOAP
	[ ] Message queuing integration (RabbitMQ, Apache Kafka)
	[ ] gRPC-style streaming for SOAP operations
	[ ] GraphQL bridge for SOAP services

Standards Compliance
	[ ] Full SOAP 1.2 specification compliance testing
	[ ] WS-I Basic Profile 2.0 compliance validation
	[ ] XML Schema validation improvements
	[ ] Namespace handling edge cases
	[ ] Character encoding robustness

🔗 Integration & Ecosystem
Framework Integrations
	[ ] Plug.Router macro for automatic SOAP routing
	[ ] Ecto integration for data serialization
	[ ] GenServer-based service supervision
	[ ] Phoenix PubSub integration for SOAP events
	[ ] LiveView components for SOAP service management

Database & Storage
	[ ] SOAP operation audit logging
	[ ] Request/response persistence options
	[ ] Service usage analytics
	[ ] Configuration management from database
	[ ] Multi-tenant SOAP service support

External Service Integration
	[ ] API gateway integration patterns
	[ ] Load balancer configuration guides
	[ ] Docker containerization best practices
	[ ] Kubernetes deployment manifests
	[ ] Service mesh integration (Istio)

🧪 Testing & Quality Assurance
Testing Infrastructure
	[ ] Property-based testing for SOAP message generation
	[ ] Load testing utilities and benchmarks
	[ ] Chaos engineering tools for resilience testing
	[ ] Multi-version compatibility testing framework
	[ ] Real-world service compatibility test suite

Quality Improvements
	[ ] Enhanced error messages with suggestions
	[ ] Better debugging information in development mode
	[ ] Code quality metrics and analysis tools
	[ ] Automated security vulnerability scanning
	[ ] Compliance testing automation

🎨 User Interface & Experience
Enhanced Web Interface
	[ ] Service dashboard with real-time metrics
	[ ] Interactive API documentation browser
	[ ] Request/response history viewer
	[ ] Service health monitoring interface
	[ ] Multi-language support for web forms

Mobile & Accessibility
	[ ] Mobile-optimized testing interface
	[ ] Screen reader compatibility
	[ ] Keyboard navigation support
	[ ] High contrast mode for accessibility
	[ ] Internationalization (i18n) support

📚 Documentation & Community
Advanced Documentation
	[ ] Architecture decision records (ADRs)
	[ ] Enterprise deployment guide
	[ ] Security best practices guide
	[ ] Troubleshooting cookbook
	[ ] Performance tuning guide

Community & Ecosystem
	[ ] Plugin development guide
	[ ] Contribution guidelines enhancement
	[ ] Community showcase of real implementations
	[ ] Conference talks and presentations
	[ ] Blog post series on advanced SOAP topics

🚧 Technical Debt & Maintenance
Code Quality
	[ ] Comprehensive type specifications for all public APIs
	[ ] Enhanced error handling with structured error types
	[ ] Code coverage improvements to 98%+
	[ ] Static analysis integration (Credo, Dialyzer)
	[ ] Documentation coverage enforcement

Dependencies & Compatibility
	[ ] Elixir version compatibility matrix
	[ ] Dependency security auditing
	[ ] Alternative HTTP client support (besides Finch)
	[ ] OTP version compatibility testing
	[ ] Minimal dependency footprint optimization


📋 Notes
	Priority levels are estimates and may change based on community feedback
	Community contributions are welcome for any items on this list
	Breaking changes will follow semantic versioning guidelines
	Security items will be prioritized regardless of version planning
	Performance improvements will be continuously evaluated and implemented

🤝 Contributing
Contributions are welcome for any of these items! Please open an issue or pull request on GitHub.
For questions or suggestions about this roadmap, please open an issue on GitHub.

Last updated: January 2025
Version: 1.0.4


  

    
Lather.Application 
    



      
Lather application supervisor.
Starts and manages the Finch HTTP client pool for SOAP requests.

      




  

    
Lather.Auth.Basic 
    



      
HTTP Basic authentication for SOAP services.
This module provides utilities for HTTP Basic authentication,
which can be used in HTTP headers for SOAP requests.

      


      
        Summary


  
    Functions
  


    
      
        decode(arg1)

      


        Decodes an HTTP Basic authentication header.



    


    
      
        header(username, password)

      


        Creates an HTTP Basic authentication header.



    


    
      
        header_value(username, password)

      


        Creates an HTTP Basic authentication header value only.



    


    
      
        validate(header_value, validator)

      


        Validates Basic authentication credentials against a validation function.



    





      


      
        Functions


        


  
    
      
    
    
      decode(arg1)



        
          
        

    

  


  

      

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


      


Decodes an HTTP Basic authentication header.
Parameters
	header_value - The Basic authentication header value

Examples
iex> Lather.Auth.Basic.decode("Basic YWRtaW46cGFzc3dvcmQ=")
{:ok, {"admin", "password"}}

iex> Lather.Auth.Basic.decode("Invalid")
{:error, :invalid_format}

  



  
    
      
    
    
      header(username, password)



        
          
        

    

  


  

      

          @spec header(String.t(), String.t()) :: {String.t(), String.t()}


      


Creates an HTTP Basic authentication header.
Parameters
	username - The username for authentication
	password - The password for authentication

Examples
iex> Lather.Auth.Basic.header("admin", "password")
{"Authorization", "Basic YWRtaW46cGFzc3dvcmQ="}

  



  
    
      
    
    
      header_value(username, password)



        
          
        

    

  


  

      

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


      


Creates an HTTP Basic authentication header value only.
Parameters
	username - The username for authentication
	password - The password for authentication

Examples
iex> Lather.Auth.Basic.header_value("admin", "password")
"Basic YWRtaW46cGFzc3dvcmQ="

  



  
    
      
    
    
      validate(header_value, validator)



        
          
        

    

  


  

      

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


      


Validates Basic authentication credentials against a validation function.
Parameters
	header_value - The Basic authentication header value
	validator - A function that takes username and password and returns boolean

Examples
iex> validator = fn "admin", "password" -> true; _, _ -> false end
iex> Lather.Auth.Basic.validate("Basic YWRtaW46cGFzc3dvcmQ=", validator)
{:ok, {"admin", "password"}}

iex> Lather.Auth.Basic.validate("Basic d3Jvbmc6d3Jvbmc=", validator)
{:error, :invalid_credentials}

  


        

      


  

    
Lather.Auth.WSSecurity 
    



      
WS-Security implementation for SOAP authentication.
This module provides WS-Security authentication mechanisms including:
	UsernameToken authentication
	Timestamp elements
	Nonce generation
	Password digest generation


      


      
        Summary


  
    Functions
  


    
      
        timestamp(options \\ [])

      


        Creates a WS-Security timestamp header.



    


    
      
        username_token(username, password, options \\ [])

      


        Creates a WS-Security UsernameToken header.



    


    
      
        username_token_with_timestamp(username, password, options \\ [])

      


        Creates a combined WS-Security header with both UsernameToken and Timestamp.



    





      


      
        Functions


        


    

  
    
      
    
    
      timestamp(options \\ [])



        
          
        

    

  


  

      

          @spec timestamp(keyword()) :: map()


      


Creates a WS-Security timestamp header.
Parameters
	options - Options for the timestamp	:ttl - Time to live in seconds (default: 300)



Examples
iex> Lather.Auth.WSSecurity.timestamp()
%{
  "Security" => %{
    "Timestamp" => %{
      "Created" => "2023-01-01T12:00:00Z",
      "Expires" => "2023-01-01T12:05:00Z"
    }
  }
}

  



    

  
    
      
    
    
      username_token(username, password, options \\ [])



        
          
        

    

  


  

      

          @spec username_token(String.t(), String.t(), keyword()) :: map()


      


Creates a WS-Security UsernameToken header.
Parameters
	username - The username for authentication
	password - The password for authentication
	options - Additional options	:password_type - :digest or :text (default: :text)
	:include_nonce - Whether to include a nonce (default: true for digest)
	:include_created - Whether to include timestamp (default: true)



Examples
iex> Lather.Auth.WSSecurity.username_token("admin", "password")
%{
  "Security" => %{
    "UsernameToken" => %{
      "Username" => "admin",
      "Password" => %{"#text" => "password", "@Type" => "...PasswordText"}
    }
  }
}

  



    

  
    
      
    
    
      username_token_with_timestamp(username, password, options \\ [])



        
          
        

    

  


  

      

          @spec username_token_with_timestamp(String.t(), String.t(), keyword()) :: map()


      


Creates a combined WS-Security header with both UsernameToken and Timestamp.
Parameters
	username - The username for authentication
	password - The password for authentication
	options - Combined options for both UsernameToken and Timestamp

Examples
iex> Lather.Auth.WSSecurity.username_token_with_timestamp("admin", "password")
%{
  "Security" => %{
    "UsernameToken" => %{...},
    "Timestamp" => %{...}
  }
}

  


        

      


  

    
Lather.Error 
    



      
Comprehensive error handling for SOAP operations.
This module provides structured error types, SOAP fault parsing,
and detailed error information for debugging SOAP service interactions.

      


      
        Summary


  
    Types
  


    
      
        http_error()

      


    


    
      
        lather_error()

      


    


    
      
        soap_fault()

      


    


    
      
        transport_error()

      


    


    
      
        validation_error()

      


    


    
      
        wsdl_error()

      


    





  
    Functions
  


    
      
        extract_debug_context(error)

      


        Extracts error context for debugging.



    


    
      
        format_error(error, options \\ [])

      


        Formats an error for display to users or logging.



    


    
      
        http_error(status, body, headers \\ [])

      


        Creates an HTTP error structure.



    


    
      
        parse_soap_fault(response_body, options \\ [])

      


        Parses SOAP fault from response body.



    


    
      
        recoverable?(arg1)

      


        Checks if an error is recoverable (can be retried).



    


    
      
        transport_error(reason, details \\ %{})

      


        Creates a transport error structure.



    


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

      


        Creates a validation error structure.



    


    
      
        wsdl_error(reason, details \\ %{})

      


        Creates a WSDL error structure.



    





      


      
        Types


        


  
    
      
    
    
      http_error()



        
          
        

    

  


  

      

          @type http_error() :: %{
  type: :http_error,
  status: integer(),
  body: String.t(),
  headers: [{String.t(), String.t()}]
}


      



  



  
    
      
    
    
      lather_error()



        
          
        

    

  


  

      

          @type lather_error() ::
  soap_fault()
  | transport_error()
  | http_error()
  | wsdl_error()
  | validation_error()


      



  



  
    
      
    
    
      soap_fault()



        
          
        

    

  


  

      

          @type soap_fault() :: %{
  fault_code: String.t(),
  fault_string: String.t(),
  fault_actor: String.t() | nil,
  detail: map() | nil
}


      



  



  
    
      
    
    
      transport_error()



        
          
        

    

  


  

      

          @type transport_error() :: %{
  type: :transport_error,
  reason: atom() | String.t(),
  details: map()
}


      



  



  
    
      
    
    
      validation_error()



        
          
        

    

  


  

      

          @type validation_error() :: %{
  type: :validation_error,
  field: String.t(),
  reason: atom(),
  details: map()
}


      



  



  
    
      
    
    
      wsdl_error()



        
          
        

    

  


  

      

          @type wsdl_error() :: %{type: :wsdl_error, reason: atom(), details: map()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      extract_debug_context(error)



        
          
        

    

  


  

      

          @spec extract_debug_context(lather_error()) :: map()


      


Extracts error context for debugging.
Parameters
	error - The error to extract context from

Examples
context = Lather.Error.extract_debug_context(error)
# %{error_type: :soap_fault, timestamp: ~U[...], ...}

  



    

  
    
      
    
    
      format_error(error, options \\ [])



        
          
        

    

  


  

      

          @spec format_error(
  lather_error(),
  keyword()
) :: String.t() | map()


      


Formats an error for display to users or logging.
Parameters
	error - The error structure to format
	options - Formatting options

Options
	:include_details - Whether to include detailed information (default: true)
	:format - Format type (:string, :map, :json) (default: :string)

Examples
message = Lather.Error.format_error(error)
# "SOAP Fault: Server - Internal server error"

detailed = Lather.Error.format_error(error, include_details: true)

  



    

  
    
      
    
    
      http_error(status, body, headers \\ [])



        
          
        

    

  


  

      

          @spec http_error(integer(), String.t(), [{String.t(), String.t()}]) :: http_error()


      


Creates an HTTP error structure.
Parameters
	status - HTTP status code
	body - Response body
	headers - Response headers

Examples
error = Lather.Error.http_error(500, "Internal Server Error", [])

  



    

  
    
      
    
    
      parse_soap_fault(response_body, options \\ [])



        
          
        

    

  


  

      

          @spec parse_soap_fault(
  String.t(),
  keyword()
) :: {:ok, soap_fault()} | {:error, term()}


      


Parses SOAP fault from response body.
Parameters
	response_body - Raw XML response body containing SOAP fault
	options - Parsing options

Examples
{:ok, fault} = Lather.Error.parse_soap_fault(response_body)
# %{
#   fault_code: "Server",
#   fault_string: "Internal server error",
#   fault_actor: nil,
#   detail: %{...}
# }

  



  
    
      
    
    
      recoverable?(arg1)



        
          
        

    

  


  

      

          @spec recoverable?(lather_error()) :: boolean()


      


Checks if an error is recoverable (can be retried).
Examples
true = Lather.Error.recoverable?(transport_error(:timeout, %{}))
false = Lather.Error.recoverable?(validation_error("field", :invalid_type, %{}))

  



    

  
    
      
    
    
      transport_error(reason, details \\ %{})



        
          
        

    

  


  

      

          @spec transport_error(atom() | String.t(), map()) :: transport_error()


      


Creates a transport error structure.
Parameters
	reason - The transport error reason
	details - Additional error details

Examples
error = Lather.Error.transport_error(:timeout, %{timeout_ms: 30000})

  



    

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



        
          
        

    

  


  

      

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


      


Creates a validation error structure.
Parameters
	field - The field that failed validation
	reason - The validation error reason
	details - Additional error details

Examples
error = Lather.Error.validation_error("userId", :missing_required_field, %{})

  



    

  
    
      
    
    
      wsdl_error(reason, details \\ %{})



        
          
        

    

  


  

      

          @spec wsdl_error(atom(), map()) :: wsdl_error()


      


Creates a WSDL error structure.
Parameters
	reason - The WSDL error reason
	details - Additional error details

Examples
error = Lather.Error.wsdl_error(:invalid_wsdl, %{url: "http://example.com/wsdl"})

  


        

      


  

    
Lather.Http.Pool 
    



      
Connection pool configuration for HTTP transport.
Provides configuration and utilities for managing Finch connection pools
optimized for SOAP requests.

      


      
        Summary


  
    Functions
  


    
      
        config_for_endpoint(endpoint, overrides \\ [])

      


        Creates a pool configuration for a specific endpoint.



    


    
      
        default_config()

      


        Returns the default pool configuration for SOAP clients.



    


    
      
        validate_config(config)

      


        Validates pool configuration options.



    





      


      
        Functions


        


    

  
    
      
    
    
      config_for_endpoint(endpoint, overrides \\ [])



        
          
        

    

  


  

      

          @spec config_for_endpoint(
  String.t(),
  keyword()
) :: keyword()


      


Creates a pool configuration for a specific endpoint.
Allows customization of pool settings per endpoint, useful for
services with different performance characteristics.

  



  
    
      
    
    
      default_config()



        
          
        

    

  


  

      

          @spec default_config() :: keyword()


      


Returns the default pool configuration for SOAP clients.
Optimized for typical SOAP usage patterns with reasonable defaults
for connection pooling, timeouts, and SSL settings.

  



  
    
      
    
    
      validate_config(config)



        
          
        

    

  


  

      

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


      


Validates pool configuration options.

  


        

      


  

    
Lather.Server.DSL 
    



      
Domain Specific Language for defining SOAP operations and types.
Provides convenient macros for defining SOAP service operations,
parameter validation, and type definitions.

      


      
        Summary


  
    Functions
  


    
      
        basic_auth(opts \\ [])

      


        Configures Basic Authentication.



    


    
      
        custom_auth(opts \\ [])

      


        Configures custom authentication.



    


    
      
        description(text)

      


        Sets the description for the current operation or type.
Works in both soap_operation and soap_type blocks.



    


    
      
        element(name, type, opts \\ [])

      


        Defines an element within a complex type.



    


    
      
        input(list)

      


        Defines input parameters for the current operation.



    


    
      
        output(list)

      


        Defines output parameters for the current operation.



    


    
      
        parameter(name, type, opts \\ [])

      


        Defines a parameter within an input or output block.



    


    
      
        soap_action(action)

      


        Sets the SOAPAction for the current operation.



    


    
      
        soap_auth(list)

      


        Defines authentication requirements for operations.



    


    
      
        soap_operation(name, list)

      


        Defines a SOAP operation with metadata for WSDL generation.



    


    
      
        soap_type(name, list)

      


        Defines a complex type for use in operations.



    


    
      
        type_description(text)

      


        Sets the description for the current type (deprecated, use description/1).



    


    
      
        ws_security(opts \\ [])

      


        Configures WS-Security authentication.



    





      


      
        Functions


        


    

  
    
      
    
    
      basic_auth(opts \\ [])


        (macro)


        
          
        

    

  


  

Configures Basic Authentication.

  



    

  
    
      
    
    
      custom_auth(opts \\ [])


        (macro)


        
          
        

    

  


  

Configures custom authentication.

  



  
    
      
    
    
      description(text)


        (macro)


        
          
        

    

  


  

Sets the description for the current operation or type.
Works in both soap_operation and soap_type blocks.

  



    

  
    
      
    
    
      element(name, type, opts \\ [])


        (macro)


        
          
        

    

  


  

Defines an element within a complex type.

  



  
    
      
    
    
      input(list)


        (macro)


        
          
        

    

  


  

Defines input parameters for the current operation.

  



  
    
      
    
    
      output(list)


        (macro)


        
          
        

    

  


  

Defines output parameters for the current operation.

  



    

  
    
      
    
    
      parameter(name, type, opts \\ [])


        (macro)


        
          
        

    

  


  

Defines a parameter within an input or output block.

  



  
    
      
    
    
      soap_action(action)


        (macro)


        
          
        

    

  


  

Sets the SOAPAction for the current operation.

  



  
    
      
    
    
      soap_auth(list)


        (macro)


        
          
        

    

  


  

Defines authentication requirements for operations.
Example
soap_auth do
  basic_auth realm: "SOAP Service"
  # or
  ws_security required: true
  # or
  custom_auth handler: MyApp.CustomAuth
end

  



  
    
      
    
    
      soap_operation(name, list)


        (macro)


        
          
        

    

  


  

Defines a SOAP operation with metadata for WSDL generation.
Example
soap_operation "GetUser" do
  description "Retrieves a user by ID"

  input do
    parameter "userId", :string, required: true, description: "User identifier"
    parameter "includeDetails", :boolean, required: false, default: false
  end

  output do
    parameter "user", "User", description: "User information"
  end

  soap_action "http://example.com/GetUser"
end

def get_user(params) do
  # Implementation
end

  



  
    
      
    
    
      soap_type(name, list)


        (macro)


        
          
        

    

  


  

Defines a complex type for use in operations.
Example
soap_type "User" do
  description "User information"

  element "id", :string, required: true
  element "name", :string, required: true
  element "email", :string, required: false
  element "created_at", :dateTime, required: true
end

  



  
    
      
    
    
      type_description(text)


        (macro)


        
          
        

    

  


  

Sets the description for the current type (deprecated, use description/1).

  



    

  
    
      
    
    
      ws_security(opts \\ [])


        (macro)


        
          
        

    

  


  

Configures WS-Security authentication.

  


        

      


  

    
Lather.Server.Handler 
    



      
Generic HTTP handler for SOAP server endpoints.
This module provides SOAP server functionality without requiring Plug.
It can be used with any HTTP server (Phoenix, Bandit, Cowboy, etc.).
Usage
In Phoenix controller:
defmodule MyAppWeb.SOAPController do
  use MyAppWeb, :controller

  def handle_soap(conn, _params) do
    case Lather.Server.Handler.handle_request(conn.method, conn.request_path, conn.req_headers, conn.assigns.raw_body, MyApp.UserService) do
      {:ok, status, headers, body} ->
        conn
        |> put_status(status)
        |> put_headers(headers)
        |> text(body)
      {:error, status, headers, body} ->
        conn
        |> put_status(status)
        |> put_headers(headers)
        |> text(body)
    end
  end
end
With any HTTP server:
body = read_request_body(request)
headers = get_request_headers(request)

case Lather.Server.Handler.handle_request("POST", "/soap", headers, body, MyApp.UserService) do
  {:ok, status, response_headers, response_body} ->
    send_response(status, response_headers, response_body)
  {:error, status, response_headers, response_body} ->
    send_response(status, response_headers, response_body)
end

      


      
        Summary


  
    Functions
  


    
      
        handle_request(method, path, headers, body, service, opts \\ [])

      


        Handles a SOAP HTTP request.



    





      


      
        Functions


        


    

  
    
      
    
    
      handle_request(method, path, headers, body, service, opts \\ [])



        
          
        

    

  


  

Handles a SOAP HTTP request.
Returns {:ok, status, headers, body} or {:error, status, headers, body}.

  


        

      


  

    
Lather.Server.RequestParser 
    



      
Parses incoming SOAP requests and extracts operation details and parameters.

      


      
        Summary


  
    Functions
  


    
      
        parse(soap_xml)

      


        Parses a SOAP request XML and extracts the operation name and parameters.



    





      


      
        Functions


        


  
    
      
    
    
      parse(soap_xml)



        
          
        

    

  


  

Parses a SOAP request XML and extracts the operation name and parameters.
Returns:
	{:ok, %{operation: operation_name, params: params_map}}
	{:error, {:parse_error, reason}}


  


        

      


  

    
Lather.Server.ResponseBuilder 
    



      
Builds SOAP response XML from operation results.

      


      
        Summary


  
    Functions
  


    
      
        build_fault(fault)

      


        Builds a SOAP fault response.



    


    
      
        build_response(result, operation)

      


        Builds a SOAP response envelope containing the operation result.



    





      


      
        Functions


        


  
    
      
    
    
      build_fault(fault)



        
          
        

    

  


  

Builds a SOAP fault response.

  



  
    
      
    
    
      build_response(result, operation)



        
          
        

    

  


  

Builds a SOAP response envelope containing the operation result.

  


        

      


  

    
Lather.Soap.Body 
    



      
SOAP body utilities.
Provides functionality for creating and managing SOAP body content,
including parameter serialization and response parsing.

      


      
        Summary


  
    Functions
  


    
      
        create(operation, params, options \\ [])

      


        Creates a SOAP body element for the given operation and parameters.



    


    
      
        serialize_params(datetime)

      


        Serializes Elixir data structures to XML-compatible format.



    


    
      
        validate_params(params, schema)

      


        Validates parameters against expected types and constraints.



    





      


      
        Functions


        


    

  
    
      
    
    
      create(operation, params, options \\ [])



        
          
        

    

  


  

      

          @spec create(atom() | String.t(), map(), keyword()) :: map()


      


Creates a SOAP body element for the given operation and parameters.
Parameters
	operation - Operation name (atom or string)
	params - Operation parameters (map)
	options - Body options

Options
	:namespace - Target namespace for the operation
	:namespace_prefix - Prefix for the target namespace

Examples
iex> Body.create(:get_user, %{id: 123}, namespace: "http://example.com")
%{
  "get_user" => %{
    "@xmlns" => "http://example.com",
    "id" => 123
  }
}

  



  
    
      
    
    
      serialize_params(datetime)



        
          
        

    

  


  

      

          @spec serialize_params(any()) :: any()


      


Serializes Elixir data structures to XML-compatible format.
Handles various Elixir types and converts them to XML-safe representations.

  



  
    
      
    
    
      validate_params(params, schema)



        
          
        

    

  


  

      

          @spec validate_params(map(), map()) :: :ok | {:error, [String.t()]}


      


Validates parameters against expected types and constraints.
Parameters
	params - Parameters to validate
	schema - Validation schema (map)

Schema Format
The schema is a map where keys are parameter names and values are validation rules:
%{
  "id" => [:required, :integer],
  "name" => [:required, :string, {:max_length, 50}],
  "email" => [:optional, :string, :email]
}

  


        

      


  

    
Lather.Soap.Header 
    



      
SOAP header utilities.
Provides functionality for creating and managing SOAP headers,
including authentication headers and custom header elements.

      


      
        Summary


  
    Functions
  


    
      
        custom(name, content, attributes \\ %{})

      


        Creates a custom header element.



    


    
      
        merge_headers(headers)

      


        Merges multiple header elements into a single header map.



    


    
      
        session(session_id, options \\ [])

      


        Creates a session header for maintaining session state.



    


    
      
        timestamp(options \\ [])

      


        Creates a WS-Security timestamp header.



    


    
      
        username_token(username, password, options \\ [])

      


        Creates a WS-Security UsernameToken header.



    


    
      
        username_token_with_timestamp(username, password, options \\ [])

      


        Creates a combined WS-Security header with both UsernameToken and Timestamp.



    





      


      
        Functions


        


    

  
    
      
    
    
      custom(name, content, attributes \\ %{})



        
          
        

    

  


  

      

          @spec custom(String.t(), map() | String.t(), map()) :: map()


      


Creates a custom header element.
Parameters
	name - Header element name
	content - Header content (map or string)
	attributes - Element attributes

Examples
iex> Header.custom("MyHeader", %{"value" => "test"}, %{"xmlns" => "http://example.com"})
%{"MyHeader" => %{"@xmlns" => "http://example.com", "value" => "test"}}

  



  
    
      
    
    
      merge_headers(headers)



        
          
        

    

  


  

      

          @spec merge_headers([map()]) :: map()


      


Merges multiple header elements into a single header map.
Parameters
	headers - List of header maps to merge

Examples
iex> header1 = Header.session("session_123")
iex> header2 = Header.custom("MyApp", "v1.0")
iex> Header.merge_headers([header1, header2])
%{"SessionId" => "session_123", "MyApp" => "v1.0"}

  



    

  
    
      
    
    
      session(session_id, options \\ [])



        
          
        

    

  


  

      

          @spec session(
  String.t(),
  keyword()
) :: map()


      


Creates a session header for maintaining session state.
Parameters
	session_id - The session ID
	options - Additional options	:header_name - Custom header name (default: "SessionId")
	:namespace - Custom namespace



Examples
iex> Header.session("session_12345")
%{"SessionId" => "session_12345"}

  



    

  
    
      
    
    
      timestamp(options \\ [])



        
          
        

    

  


  

      

          @spec timestamp(keyword()) :: map()


      


Creates a WS-Security timestamp header.
Parameters
	options - Options for the timestamp	:ttl - Time to live in seconds (default: 300)



Examples
iex> Header.timestamp()
%{
  "wsse:Security" => %{
    "wsu:Timestamp" => %{...}
  }
}

  



    

  
    
      
    
    
      username_token(username, password, options \\ [])



        
          
        

    

  


  

      

          @spec username_token(String.t(), String.t(), keyword()) :: map()


      


Creates a WS-Security UsernameToken header.
Parameters
	username - Username for authentication
	password - Password for authentication
	options - Header options

Options
	:password_type - :text or :digest (default: :text)
	:include_nonce - Whether to include a nonce (default: true for digest)
	:include_created - Whether to include timestamp (default: true)

Examples
iex> Header.username_token("user", "pass")
%{
  "wsse:Security" => %{
    "@xmlns:wsse" => "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd",
    "wsse:UsernameToken" => %{...}
  }
}

  



    

  
    
      
    
    
      username_token_with_timestamp(username, password, options \\ [])



        
          
        

    

  


  

      

          @spec username_token_with_timestamp(String.t(), String.t(), keyword()) :: map()


      


Creates a combined WS-Security header with both UsernameToken and Timestamp.
Parameters
	username - Username for authentication
	password - Password for authentication
	options - Combined options for both UsernameToken and Timestamp

Examples
iex> Header.username_token_with_timestamp("user", "pass")
%{
  "wsse:Security" => %{
    "wsse:UsernameToken" => %{...},
    "wsu:Timestamp" => %{...}
  }
}

  


        

      


  

    
Lather.Types.Generator 
    



      
Runtime struct generation for SOAP types.
This module provides utilities to dynamically generate Elixir structs
from WSDL type definitions at runtime, enabling type-safe interactions
with SOAP services.

      


      
        Summary


  
    Functions
  


    
      
        create_struct_instance(xml_data, type_name, generated_modules)

      


        Creates a struct instance from XML data using generated types.



    


    
      
        generate_structs(service_info, options \\ [])

      


        Generates Elixir structs at runtime for WSDL types.



    


    
      
        get_struct_module(type_name, module_prefix)

      


        Gets the module name for a generated struct type.



    


    
      
        struct_exists?(type_name, generated_modules)

      


        Validates if a module was generated for a type.



    


    
      
        struct_to_xml(struct_instance, type_context)

      


        Converts a struct instance to XML data.



    





      


      
        Functions


        


  
    
      
    
    
      create_struct_instance(xml_data, type_name, generated_modules)



        
          
        

    

  


  

      

          @spec create_struct_instance(map(), String.t(), map()) ::
  {:ok, struct()} | {:error, term()}


      


Creates a struct instance from XML data using generated types.
Parameters
	xml_data - Parsed XML data
	type_name - The struct type to create
	generated_modules - Map of generated modules

Examples
{:ok, user_struct} = Lather.Types.Generator.create_struct_instance(
  %{"name" => "John", "age" => "30"},
  "User",
  generated_modules
)
# %DynamicTypes.User{name: "John", age: 30}

  



    

  
    
      
    
    
      generate_structs(service_info, options \\ [])



        
          
        

    

  


  

      

          @spec generate_structs(
  map(),
  keyword()
) :: {:ok, [module()]} | {:error, term()}


      


Generates Elixir structs at runtime for WSDL types.
Parameters
	service_info - Service information from WSDL analysis
	options - Generation options

Options
	:module_prefix - Module prefix for generated structs (default: DynamicTypes)
	:exclude_types - List of type names to exclude from generation
	:include_only - List of type names to include (excludes all others)
	:field_naming - How to handle field names (:snake_case, :camel_case, :preserve)

Examples
{:ok, generated_modules} = Lather.Types.Generator.generate_structs(service_info)

{:ok, modules} = Lather.Types.Generator.generate_structs(
  service_info,
  module_prefix: MyApp.SoapTypes,
  field_naming: :snake_case
)

  



  
    
      
    
    
      get_struct_module(type_name, module_prefix)



        
          
        

    

  


  

      

          @spec get_struct_module(String.t(), module()) :: module()


      


Gets the module name for a generated struct type.
Examples
module_name = Lather.Types.Generator.get_struct_module("User", DynamicTypes)
# DynamicTypes.User

  



  
    
      
    
    
      struct_exists?(type_name, generated_modules)



        
          
        

    

  


  

      

          @spec struct_exists?(String.t(), map()) :: boolean()


      


Validates if a module was generated for a type.
Examples
true = Lather.Types.Generator.struct_exists?("User", generated_modules)
false = Lather.Types.Generator.struct_exists?("NonExistent", generated_modules)

  



  
    
      
    
    
      struct_to_xml(struct_instance, type_context)



        
          
        

    

  


  

      

          @spec struct_to_xml(
  struct(),
  map()
) :: map()


      


Converts a struct instance to XML data.
Parameters
	struct_instance - The struct to convert
	type_context - Type mapping context

Examples
xml_data = Lather.Types.Generator.struct_to_xml(user_struct, type_context)
# %{"name" => "John", "age" => "30"}

  


        

      


  

    
Lather.Types.Mapper 
    



      
Dynamic type mapping system for SOAP services.
This module provides utilities to convert between WSDL XML Schema types
and Elixir data structures dynamically, allowing the library to work
with any SOAP service's data types without hardcoded implementations.

      


      
        Summary


  
    Functions
  


    
      
        create_context(service_info, options \\ [])

      


        Creates a type mapping context from WSDL analysis.



    


    
      
        elixir_to_xml(elixir_data, type_name, type_context)

      


        Converts Elixir data structures to XML data based on type context.



    


    
      
        get_type_definition(type_name, type_context)

      


        Gets the definition of a specific type.



    


    
      
        infer_type(xml_data, type_context)

      


        Infers the type of XML data based on the type context.



    


    
      
        validate_type(data, type_name, type_context)

      


        Validates data against a type definition.



    


    
      
        xml_to_elixir(xml_data, type_name, type_context)

      


        Converts XML data to Elixir data structures based on type context.



    





      


      
        Functions


        


    

  
    
      
    
    
      create_context(service_info, options \\ [])



        
          
        

    

  


  

      

          @spec create_context(
  map(),
  keyword()
) :: map()


      


Creates a type mapping context from WSDL analysis.
Parameters
	service_info - Service information from WSDL analysis
	options - Mapping configuration options

Options
	:generate_structs - Whether to generate Elixir structs (default: false)
	:struct_module - Module namespace for generated structs
	:type_prefix - Prefix for generated type names
	:namespace_mapping - Custom namespace to module mapping

Examples
type_context = Lather.Types.Mapper.create_context(service_info)

type_context = Lather.Types.Mapper.create_context(
  service_info,
  generate_structs: true,
  struct_module: MyApp.SoapTypes
)

  



  
    
      
    
    
      elixir_to_xml(elixir_data, type_name, type_context)



        
          
        

    

  


  

      

          @spec elixir_to_xml(any(), String.t(), map()) :: {:ok, map()} | {:error, term()}


      


Converts Elixir data structures to XML data based on type context.
Parameters
	elixir_data - Elixir data structure
	type_name - The target type name for XML conversion
	type_context - Type mapping context from create_context/2

Examples
elixir_data = %{name: "John", age: 30, active: true}
{:ok, xml_data} = Lather.Types.Mapper.elixir_to_xml(
  elixir_data,
  "User",
  type_context
)
# %{"name" => "John", "age" => "30", "active" => "true"}

  



  
    
      
    
    
      get_type_definition(type_name, type_context)



        
          
        

    

  


  

      

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


      


Gets the definition of a specific type.
Examples
{:ok, type_def} = Lather.Types.Mapper.get_type_definition("User", type_context)

  



  
    
      
    
    
      infer_type(xml_data, type_context)



        
          
        

    

  


  

      

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


      


Infers the type of XML data based on the type context.
Parameters
	xml_data - Parsed XML data
	type_context - Type mapping context

Examples
{:ok, type_name} = Lather.Types.Mapper.infer_type(xml_data, type_context)
# "User"

  



  
    
      
    
    
      validate_type(data, type_name, type_context)



        
          
        

    

  


  

      

          @spec validate_type(any(), String.t(), map()) :: :ok | {:error, term()}


      


Validates data against a type definition.
Parameters
	data - Data to validate
	type_name - Type name to validate against
	type_context - Type mapping context

Examples
:ok = Lather.Types.Mapper.validate_type(data, "User", type_context)
{:error, {:missing_required_field, "name"}} =
  Lather.Types.Mapper.validate_type(%{}, "User", type_context)

  



  
    
      
    
    
      xml_to_elixir(xml_data, type_name, type_context)



        
          
        

    

  


  

      

          @spec xml_to_elixir(map(), String.t(), map()) :: {:ok, any()} | {:error, term()}


      


Converts XML data to Elixir data structures based on type context.
Parameters
	xml_data - Parsed XML data (maps with string keys)
	type_name - The expected type name for the data
	type_context - Type mapping context from create_context/2

Examples
xml_data = %{"name" => "John", "age" => "30", "active" => "true"}
{:ok, elixir_data} = Lather.Types.Mapper.xml_to_elixir(
  xml_data,
  "User",
  type_context
)
# %{name: "John", age: 30, active: true}

  


        

      


  

    
Lather 
    



      
Lather - A full-featured SOAP library for Elixir.
Lather provides a comprehensive SOAP client implementation with support for:
	SOAP 1.1 and 1.2 protocols
	WSDL parsing and code generation
	WS-Security authentication
	Connection pooling via Finch
	Telemetry integration

Usage
Basic SOAP client usage:
iex> client = Lather.Client.new("http://example.com/soap")
iex> Lather.Client.call(client, :operation_name, %{param: "value"})

      


      
        Summary


  
    Functions
  


    
      
        version()

      


        Returns the version of the Lather library.



    





      


      
        Functions


        


  
    
      
    
    
      version()



        
          
        

    

  


  

Returns the version of the Lather library.

  


        

      


  

    
Lather.Client 
    



      
Main SOAP client interface.
This module provides the primary API for making SOAP requests.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        call(client, operation, params, options \\ [])

      


        Makes a SOAP request to the specified operation.



    


    
      
        new(endpoint, options \\ [])

      


        Creates a new SOAP client for the given endpoint.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Lather.Client{endpoint: String.t(), options: keyword()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      call(client, operation, params, options \\ [])



        
          
        

    

  


  

      

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


      


Makes a SOAP request to the specified operation.
Parameters
	client - The SOAP client
	operation - The SOAP operation name (atom or string)
	params - Parameters for the operation
	options - Request-specific options

Examples
iex> _client = Lather.Client.new("https://example.com/soap")
iex> # This would make an actual HTTP request:
iex> # Lather.Client.call(client, :get_user, %{id: 123})

  



    

  
    
      
    
    
      new(endpoint, options \\ [])



        
          
        

    

  


  

      

          @spec new(
  String.t(),
  keyword()
) :: t()


      


Creates a new SOAP client for the given endpoint.
Options
	:timeout - Request timeout in milliseconds (default: 30_000)
	:headers - Additional HTTP headers to include with requests
	:ssl - SSL options for HTTPS connections

Examples
iex> _client = Lather.Client.new("https://example.com/soap")
%Lather.Client{endpoint: "https://example.com/soap", options: []}

  


        

      


  

    
Lather.DynamicClient 
    



      
Dynamic SOAP client that can work with any SOAP service.
This client uses WSDL analysis to understand service operations and
dynamically builds SOAP requests without requiring service-specific code.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        call(dynamic_client, operation_name, parameters, options \\ [])

      


        Calls a SOAP operation dynamically.



    


    
      
        generate_service_report(dynamic_client)

      


        Generates a report of the service capabilities.



    


    
      
        get_operation_info(dynamic_client, operation_name)

      


        Gets detailed information about a specific operation.



    


    
      
        get_service_info(dynamic_client)

      


        Gets service information including endpoints, namespaces, and types.



    


    
      
        list_operations(dynamic_client)

      


        Lists all available operations for the service.



    


    
      
        new(wsdl_source, options \\ [])

      


        Creates a new dynamic client from a WSDL URL or file path.



    


    
      
        validate_parameters(dynamic_client, operation_name, parameters)

      


        Validates parameters for a specific operation without making the call.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Lather.DynamicClient{
  base_client: Lather.Client.t(),
  default_options: keyword(),
  service_info: map()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      call(dynamic_client, operation_name, parameters, options \\ [])



        
          
        

    

  


  

      

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


      


Calls a SOAP operation dynamically.
Parameters
	client - The dynamic client
	operation_name - Name of the operation to call
	parameters - Map of parameters for the operation
	options - Additional call options

Options
	:headers - Additional SOAP headers
	:timeout - Request timeout override
	:validate - Whether to validate parameters (default: true)
	:namespace_prefix - Namespace prefix for the operation element (e.g. "ns0").
Overrides the client-level :namespace_prefix set in new/2 for this call only.

Examples
{:ok, response} = Lather.DynamicClient.call(
  client,
  "GetUser",
  %{"userId" => "12345"}
)

{:ok, response} = Lather.DynamicClient.call(
  client,
  "CreateUser",
  %{"userData" => %{"name" => "John", "email" => "john@example.com"}},
  headers: [%{"Authentication" => "Bearer token123"}]
)

  



  
    
      
    
    
      generate_service_report(dynamic_client)



        
          
        

    

  


  

      

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


      


Generates a report of the service capabilities.
Examples
report = Lather.DynamicClient.generate_service_report(client)
IO.puts(report)

  



  
    
      
    
    
      get_operation_info(dynamic_client, operation_name)



        
          
        

    

  


  

      

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


      


Gets detailed information about a specific operation.
Parameters
	client - The dynamic client
	operation_name - Name of the operation to inspect

Examples
{:ok, operation_info} = Lather.DynamicClient.get_operation_info(client, "GetUser")
# %{
#   name: "GetUser",
#   required_parameters: ["userId"],
#   optional_parameters: [],
#   return_type: "User",
#   soap_action: "http://example.com/GetUser"
# }

  



  
    
      
    
    
      get_service_info(dynamic_client)



        
          
        

    

  


  

      

          @spec get_service_info(t()) :: map()


      


Gets service information including endpoints, namespaces, and types.
Examples
service_info = Lather.DynamicClient.get_service_info(client)
# %{
#   service_name: "MyService",
#   target_namespace: "http://example.com/service",
#   endpoints: [...],
#   operations: [...],
#   types: [...]
# }

  



  
    
      
    
    
      list_operations(dynamic_client)



        
          
        

    

  


  

      

          @spec list_operations(t()) :: [map()]


      


Lists all available operations for the service.
Examples
operations = Lather.DynamicClient.list_operations(client)
# [
#   %{name: "GetUser", required_parameters: ["userId"], ...},
#   %{name: "CreateUser", required_parameters: ["userData"], ...}
# ]

  



    

  
    
      
    
    
      new(wsdl_source, options \\ [])



        
          
        

    

  


  

      

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


      


Creates a new dynamic client from a WSDL URL or file path.
Parameters
	wsdl_source - URL or file path to the WSDL
	options - Client configuration options

Options
	:service_name - Specific service name if WSDL contains multiple services
	:endpoint_override - Override the endpoint URL from WSDL
	:default_headers - Default headers to include in all requests
	:authentication - Authentication configuration
	:timeout - Default request timeout
	:soap_version - SOAP protocol version (:v1_1 or :v1_2, auto-detected if not specified)
	:namespace_prefix - Default namespace prefix for operation elements in all calls (e.g. "ns0").
Can be overridden per call via call/4.

Examples
{:ok, client} = Lather.DynamicClient.new("http://example.com/service?wsdl")

{:ok, client} = Lather.DynamicClient.new(
  "http://example.com/service?wsdl",
  authentication: {:basic, "user", "pass"},
  timeout: 60_000
)

  



  
    
      
    
    
      validate_parameters(dynamic_client, operation_name, parameters)



        
          
        

    

  


  

      

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


      


Validates parameters for a specific operation without making the call.
Parameters
	client - The dynamic client
	operation_name - Name of the operation
	parameters - Parameters to validate

Examples
:ok = Lather.DynamicClient.validate_parameters(client, "GetUser", %{"userId" => "123"})

{:error, {:missing_required_parameter, "userId"}} =
  Lather.DynamicClient.validate_parameters(client, "GetUser", %{})

  


        

      


  

    
Lather.Server 
    



      
SOAP Server implementation for Lather.
Provides a framework for building SOAP web services in Elixir with:
	Automatic WSDL generation from module definitions
	Request/response handling and validation
	Authentication and authorization support
	Phoenix/Plug integration
	Comprehensive error handling with SOAP faults

Usage
Define a SOAP service module:
defmodule MyApp.UserService do
  use Lather.Server

  @namespace "http://myapp.com/users"
  @service_name "UserService"

  @soap_operation %{
    name: "GetUser",
    input: [%{name: "userId", type: "string", required: true}],
    output: [%{name: "user", type: "User"}]
  }
  def get_user(%{"userId" => user_id}) do
    case fetch_user(user_id) do
      {:ok, user} -> {:ok, %{"user" => user}}
      {:error, :not_found} -> soap_fault("Client", "User not found")
    end
  end

  defp fetch_user(id), do: {:ok, %{"id" => id, "name" => "John Doe"}}
end
Then mount it in your Phoenix router or Plug application:
# In Phoenix router
scope "/soap" do
  pipe_through :api
  post "/users", Lather.Server.Plug, service: MyApp.UserService
end

# Or as a standalone Plug
plug Lather.Server.Plug, service: MyApp.UserService

      


      
        Summary


  
    Functions
  


    
      
        __before_compile__(env)

      


        Callback executed before module compilation to generate service metadata.



    


    
      
        __using__(opts \\ [])

      


        Macro for creating SOAP service modules.



    


    
      
        format_response(result, operation)

      


        Formats operation response according to SOAP conventions.



    


    
      
        soap_fault(fault_code, fault_string, detail \\ nil)

      


        Creates a SOAP fault response.



    


    
      
        validate_param_types(params, operation)

      


        Validates parameter types according to operation definition.



    


    
      
        validate_required_params(params, operation)

      


        Validates that required operation parameters are present.



    





      


      
        Functions


        


  
    
      
    
    
      __before_compile__(env)


        (macro)


        
          
        

    

  


  

Callback executed before module compilation to generate service metadata.

  



    

  
    
      
    
    
      __using__(opts \\ [])


        (macro)


        
          
        

    

  


  

Macro for creating SOAP service modules.

  



  
    
      
    
    
      format_response(result, operation)



        
          
        

    

  


  

Formats operation response according to SOAP conventions.

  



    

  
    
      
    
    
      soap_fault(fault_code, fault_string, detail \\ nil)



        
          
        

    

  


  

Creates a SOAP fault response.

  



  
    
      
    
    
      validate_param_types(params, operation)



        
          
        

    

  


  

Validates parameter types according to operation definition.

  



  
    
      
    
    
      validate_required_params(params, operation)



        
          
        

    

  


  

Validates that required operation parameters are present.

  


        

      


  

    
Lather.Server.EnhancedPlug 
    



      
Enhanced Plug implementation for SOAP server endpoints with web form interface.
Provides comprehensive SOAP service endpoints with interactive web forms,
multi-protocol support, and complete API documentation similar to .NET Web Services.
Features
	Interactive web forms for testing operations
	SOAP 1.1, SOAP 1.2, and JSON protocol support
	Enhanced WSDL generation with multi-protocol bindings
	Service overview with complete operation documentation
	Responsive web interface for operation testing

Usage
In Phoenix router:
scope "/soap" do
  pipe_through :api
  match :*, "/users", Lather.Server.EnhancedPlug, service: MyApp.UserService
  match :*, "/users/*path", Lather.Server.EnhancedPlug, service: MyApp.UserService
end
As standalone Plug:
plug Lather.Server.EnhancedPlug, service: MyApp.UserService
URL Patterns
	GET /service - Service overview with operations list
	GET /service?wsdl - Standard WSDL download
	GET /service?wsdl&enhanced=true - Multi-protocol WSDL
	GET /service?op=OperationName - Interactive operation form
	POST /service - SOAP 1.1 endpoint
	POST /service/v1.2 - SOAP 1.2 endpoint
	POST /service/api - JSON/REST endpoint

Options
	:service - The SOAP service module (required)
	:base_path - Base path for service (default: "/soap")
	:enable_forms - Enable web form interface (default: true)
	:enable_json - Enable JSON endpoints (default: true)
	:auth_handler - Custom authentication handler
	:validate_params - Enable parameter validation (default: true)


      




  

    
Lather.Server.EnhancedWSDLGenerator 
    



      
Enhanced WSDL generator with multi-protocol support.
Generates comprehensive WSDL documents that include:
	SOAP 1.1 bindings (primary)
	SOAP 1.2 bindings (secondary)
	HTTP/REST bindings (modern alternative)
	Multiple service endpoints
	Complete protocol negotiation support

This creates the layered API approach where clients can choose
their preferred protocol while maintaining backward compatibility.

      


      
        Summary


  
    Functions
  


    
      
        generate(service_info, base_url, options \\ [])

      


        Generates a comprehensive multi-protocol WSDL document.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate(service_info, base_url, options \\ [])



        
          
        

    

  


  

Generates a comprehensive multi-protocol WSDL document.
Options
	:protocols - List of protocols to include (default: [:soap_1_1, :soap_1_2, :http])
	:base_path - Base path for REST endpoints (default: /api)
	:include_json - Include JSON content type support (default: true)
	:documentation_style - Style of documentation to include (default: :comprehensive)


  


        

      


  

    
Lather.Server.FormGenerator 
    



      
Generates HTML forms and documentation pages for SOAP operations.
Creates comprehensive testing interfaces similar to .NET Web Services
with interactive forms, protocol examples, and complete documentation.
Supports SOAP 1.1, SOAP 1.2, and JSON protocols.

      


      
        Summary


  
    Functions
  


    
      
        generate_operation_page(service_info, operation, base_url, options \\ [])

      


        Generates a complete HTML page for an operation with testing forms
and protocol examples.



    


    
      
        generate_service_overview(service_info, base_url, options \\ [])

      


        Generates a service overview page with all operations listed.



    





      


      
        Functions


        


    

  
    
      
    
    
      generate_operation_page(service_info, operation, base_url, options \\ [])



        
          
        

    

  


  

Generates a complete HTML page for an operation with testing forms
and protocol examples.

  



    

  
    
      
    
    
      generate_service_overview(service_info, base_url, options \\ [])



        
          
        

    

  


  

Generates a service overview page with all operations listed.

  


        

      


  

    
Lather.Server.Plug 
    



      
Plug implementation for SOAP server endpoints.
Handles incoming SOAP requests, routes them to appropriate operations,
and formats responses according to SOAP standards.
Usage
In Phoenix router:
scope "/soap" do
  pipe_through :api
  post "/users", Lather.Server.Plug, service: MyApp.UserService
end
As standalone Plug:
plug Lather.Server.Plug, service: MyApp.UserService
Options
	:service - The SOAP service module (required)
	:path - Base path for WSDL generation (default: "/")
	:auth_handler - Custom authentication handler
	:validate_params - Enable parameter validation (default: true)
	:generate_wsdl - Enable WSDL generation endpoint (default: true)


      




  

    
Lather.Server.WSDLGenerator 
    



      
Generates WSDL files from SOAP service definitions.
Creates complete WSDL documents with types, messages, port types,
bindings, and service definitions based on the service module metadata.

      


      
        Summary


  
    Functions
  


    
      
        generate(service_info, base_url)

      


        Generates a complete WSDL document for a SOAP service.



    





      


      
        Functions


        


  
    
      
    
    
      generate(service_info, base_url)



        
          
        

    

  


  

Generates a complete WSDL document for a SOAP service.

  


        

      


  

    
Lather.Operation.Builder 
    



      
Generic operation builder for SOAP services.
This module provides utilities to dynamically build SOAP requests for any operation
defined in a WSDL, without requiring hardcoded service implementations.

      


      
        Summary


  
    Functions
  


    
      
        build_request(operation_info, parameters, options \\ [])

      


        Builds a SOAP request for any operation based on WSDL analysis.



    


    
      
        get_operation_metadata(operation_info)

      


        Generates operation metadata for dynamic client usage.



    


    
      
        parse_response(operation_info, response_envelope, options \\ [])

      


        Extracts response data from SOAP envelope based on operation output specification.



    


    
      
        validate_parameters(operation_info, parameters)

      


        Validates parameters against operation input specification.



    





      


      
        Functions


        


    

  
    
      
    
    
      build_request(operation_info, parameters, options \\ [])



        
          
        

    

  


  

      

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


      


Builds a SOAP request for any operation based on WSDL analysis.
Parameters
	operation_info - Operation information extracted from WSDL analysis
	parameters - Map of parameters for the operation
	options - Additional options for request building

Options
	:style - SOAP style (:document or :rpc, default: :document)
	:use - SOAP use (:literal or :encoded, default: :literal)
	:namespace - Target namespace for the operation
	:headers - Additional SOAP headers
	:version - SOAP version (:v1_1 or :v1_2, default: :v1_1)
	:namespace_prefix - Optional namespace prefix for the operation element (e.g. "ns0")

Examples
operation_info = %{
  name: "GetUser",
  input: %{
    message: "GetUserRequest",
    parts: [%{name: "userId", type: "xsd:string"}]
  },
  soap_action: "http://example.com/GetUser"
}

params = %{"userId" => "12345"}

{:ok, soap_envelope} = Lather.Operation.Builder.build_request(
  operation_info,
  params,
  namespace: "http://example.com/service"
)

  



  
    
      
    
    
      get_operation_metadata(operation_info)



        
          
        

    

  


  

      

          @spec get_operation_metadata(map()) :: map()


      


Generates operation metadata for dynamic client usage.
Parameters
	operation_info - Operation information from WSDL

Examples
metadata = Lather.Operation.Builder.get_operation_metadata(operation_info)
# %{
#   name: "GetUser",
#   required_parameters: ["userId"],
#   optional_parameters: [],
#   return_type: "User",
#   soap_action: "http://example.com/GetUser"
# }

  



    

  
    
      
    
    
      parse_response(operation_info, response_envelope, options \\ [])



        
          
        

    

  


  

      

          @spec parse_response(map(), map(), keyword()) :: {:ok, map()} | {:error, term()}


      


Extracts response data from SOAP envelope based on operation output specification.
Parameters
	operation_info - Operation information from WSDL
	response_envelope - Parsed SOAP response envelope
	options - Parsing options

Examples
operation_info = %{
  output: %{
    parts: [%{name: "user", type: "tns:User"}]
  }
}

{:ok, response_data} = Lather.Operation.Builder.parse_response(
  operation_info,
  parsed_response
)

  



  
    
      
    
    
      validate_parameters(operation_info, parameters)



        
          
        

    

  


  

      

          @spec validate_parameters(map(), map()) :: :ok | {:error, term()}


      


Validates parameters against operation input specification.
Parameters
	operation_info - Operation information from WSDL
	parameters - Parameters to validate

Examples
iex> operation_info = %{input: %{parts: [%{name: "userId", type: "xsd:string"}]}}
iex> Lather.Operation.Builder.validate_parameters(operation_info, %{"userId" => "123"})
:ok

iex> Lather.Operation.Builder.validate_parameters(operation_info, %{})
{:error, {:missing_required_parameter, "userId"}}

  


        

      


  

    
Lather.Soap.Envelope 
    



      
SOAP envelope builder and parser.
Handles creation and parsing of SOAP 1.1 envelopes with support for
headers, namespaces, and fault detection.

      


      
        Summary


  
    Functions
  


    
      
        build(operation, params, options \\ [])

      


        Builds a SOAP envelope for the given operation and parameters.



    


    
      
        parse_response(map)

      


        Parses a SOAP response and extracts the result or fault.



    





      


      
        Functions


        


    

  
    
      
    
    
      build(operation, params, options \\ [])



        
          
        

    

  


  

      

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


      


Builds a SOAP envelope for the given operation and parameters.
Parameters
	operation - The operation name (atom or string)
	params - Parameters for the operation (map)
	options - Envelope options

Options
	:version - SOAP version (:v1_1 or :v1_2, default: :v1_1)
	:headers - SOAP headers to include
	:namespace - Target namespace for the operation
	:namespace_prefix - Optional namespace prefix for the operation element (e.g. "ns0").
When set the element is rendered as <ns0:Op xmlns:ns0="..."> instead of the default
<Op xmlns="...">. When omitted, the existing default-namespace behaviour is preserved.

Examples
iex> Envelope.build(:get_user, %{id: 123})
{:ok, "<?xml version=\"1.0\" encoding=\"UTF-8\"?>..."}

  



  
    
      
    
    
      parse_response(map)



        
          
        

    

  


  

      

          @spec parse_response(map()) :: {:ok, any()} | {:error, any()}


      


Parses a SOAP response and extracts the result or fault.
Parameters
	response - HTTP response map with :body key containing XML

Returns
	{:ok, result} - Successful response with parsed body
	{:error, fault} - SOAP fault or parsing error


  


        

      


  

    
Lather.Wsdl.Analyzer 
    



      
WSDL analysis utilities for extracting service information.
This module provides functions to analyze WSDL documents and extract
relevant information for generating service clients.

      


      
        Summary


  
    Functions
  


    
      
        analyze(wsdl_content, options \\ [])

      


        Analyzes a WSDL document and extracts service information.



    


    
      
        extract_service_info(parsed_wsdl, options)

      


    


    
      
        generate_report(service_info)

      


        Generates a summary report of WSDL analysis.



    


    
      
        load_and_analyze(source, options \\ [])

      


        Loads and analyzes a WSDL from a URL or file path.



    





      


      
        Functions


        


    

  
    
      
    
    
      analyze(wsdl_content, options \\ [])



        
          
        

    

  


  

      

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


      


Analyzes a WSDL document and extracts service information.
Parameters
	wsdl_content - WSDL XML content as a string
	options - Analysis options

Returns
	{:ok, service_info} - Extracted service information
	{:error, reason} - Analysis error

Service Info Structure
%{
  service_name: "ServiceName",
  target_namespace: "http://example.com/service",
  endpoint: "https://example.com/soap",
  operations: [
    %{
      name: "operation_name",
      input: %{message: "InputMessage", parts: [...]},
      output: %{message: "OutputMessage", parts: [...]},
      soap_action: "http://example.com/action"
    }
  ],
  types: [...],
  authentication: %{type: :basic | :wssecurity | :custom}
}

  



  
    
      
    
    
      extract_service_info(parsed_wsdl, options)



        
          
        

    

  


  


  



  
    
      
    
    
      generate_report(service_info)



        
          
        

    

  


  

      

          @spec generate_report(map()) :: String.t()


      


Generates a summary report of WSDL analysis.

  



    

  
    
      
    
    
      load_and_analyze(source, options \\ [])



        
          
        

    

  


  

      

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


      


Loads and analyzes a WSDL from a URL or file path.
Options
	:http_options - Options for HTTP requests when loading from URL:	:headers - List of {name, value} tuples for request headers
	:receive_timeout - Timeout for receiving response (milliseconds)
	:pool_timeout - Timeout for checking out a connection (milliseconds)



All other options are passed to analyze/2.
Examples
# Load with custom timeout
Analyzer.load_and_analyze(url, http_options: [receive_timeout: 30_000])

# Load with authentication header
Analyzer.load_and_analyze(url,
  http_options: [
    headers: [{"Authorization", "Basic " <> Base.encode64("user:pass")}]
  ]
)

  


        

      


  

    
Lather.Http.Transport 
    



      
HTTP transport layer for SOAP requests.
Handles HTTP/HTTPS communication using Finch for connection pooling
and efficient request handling.

      


      
        Summary


  
    Functions
  


    
      
        build_headers(options)

      


        Builds HTTP headers for SOAP requests.



    


    
      
        post(url, body, options \\ [])

      


        Sends a POST request with the SOAP envelope to the specified endpoint.



    


    
      
        ssl_options(options \\ [])

      


        Creates SSL options for secure SOAP connections.



    


    
      
        validate_url(url)

      


        Validates a URL for SOAP requests.



    





      


      
        Functions


        


  
    
      
    
    
      build_headers(options)



        
          
        

    

  


  

      

          @spec build_headers(keyword()) :: [{String.t(), String.t()}]


      


Builds HTTP headers for SOAP requests.
Parameters
	options - Request options including SOAP version and action

Options
	:soap_version - SOAP protocol version (:v1_1 or :v1_2, default: :v1_1)
	:soap_action - SOAPAction header value or action to embed in Content-Type
	:headers - Additional custom headers
	:basic_auth - Basic authentication credentials


  



    

  
    
      
    
    
      post(url, body, options \\ [])



        
          
        

    

  


  

      

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


      


Sends a POST request with the SOAP envelope to the specified endpoint.
Parameters
	url - The SOAP endpoint URL
	body - The SOAP envelope XML as a string
	options - Request options

Options
	:timeout - Request timeout in milliseconds
	:headers - Additional headers to include
	:soap_action - SOAPAction header value
	:soap_version - SOAP protocol version (:v1_1 or :v1_2, default: :v1_1)
	:ssl_options - SSL/TLS options for HTTPS connections
	:pool_timeout - Connection pool timeout in milliseconds
	:basic_auth - Basic authentication credentials {username, password}

Examples
# Example usage (would make actual HTTP request):
# Transport.post("https://example.com/soap", "<soap>...</soap>", [])
# {:ok, %{status: 200, body: "<response>...</response>"}}

# With Basic authentication:
# Transport.post(url, body, basic_auth: {"user", "pass"})

  



    

  
    
      
    
    
      ssl_options(options \\ [])



        
          
        

    

  


  

      

          @spec ssl_options(keyword()) :: keyword()


      


Creates SSL options for secure SOAP connections.
Parameters
	options - SSL configuration options

Options
	:verify - Verification mode (:verify_peer or :verify_none)
	:cacerts - List of CA certificates
	:cert - Client certificate
	:key - Client private key
	:versions - Supported TLS versions


  



  
    
      
    
    
      validate_url(url)



        
          
        

    

  


  

      

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


      


Validates a URL for SOAP requests.
Examples
iex> Lather.Http.Transport.validate_url("https://example.com/soap")
:ok

iex> Lather.Http.Transport.validate_url("invalid-url")
{:error, :invalid_url}

  


        

      


  

    
Lather.Xml.Builder 
    



      
XML builder for creating SOAP envelopes.
Provides functionality to build XML documents from Elixir data structures,
specifically optimized for SOAP envelope construction.

      


      
        Summary


  
    Functions
  


    
      
        build(data)

      


        Builds XML from the given data structure.



    


    
      
        build_fragment(data)

      


        Builds XML from a data structure without XML declaration.



    


    
      
        build_xml_string(data)

      


        Builds XML string from a map structure.



    


    
      
        escape_text(text)

      


        Escapes XML special characters in text content.



    





      


      
        Functions


        


  
    
      
    
    
      build(data)



        
          
        

    

  


  

      

          @spec build(map() | [{String.t() | atom(), any()}]) ::
  {:ok, String.t()} | {:error, any()}


      


Builds XML from the given data structure.
Parameters
	data - Elixir data structure (map) to convert to XML

Examples
iex> {:ok, xml} = Lather.Xml.Builder.build(%{"soap:Envelope" => %{"soap:Body" => %{"operation" => %{}}}})
iex> String.contains?(xml, "<soap:Envelope>")
true
iex> String.contains?(xml, "<operation/>")
true

  



  
    
      
    
    
      build_fragment(data)



        
          
        

    

  


  

      

          @spec build_fragment(map() | [{String.t() | atom(), any()}]) ::
  {:ok, String.t()} | {:error, any()}


      


Builds XML from a data structure without XML declaration.
Useful for building fragments that will be embedded in larger documents.

  



  
    
      
    
    
      build_xml_string(data)



        
          
        

    

  


  

      

          @spec build_xml_string(map() | [{String.t() | atom(), any()}]) :: String.t()


      


Builds XML string from a map structure.

  



  
    
      
    
    
      escape_text(text)



        
          
        

    

  


  

      

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


      


Escapes XML special characters in text content.

  


        

      


  

    
Lather.Xml.Parser 
    



      
XML parser for processing SOAP responses.
Provides functionality to parse XML documents into Elixir data structures,
specifically optimized for SOAP response parsing.

      


      
        Summary


  
    Functions
  


    
      
        extract_attributes(element)

      


        Extracts all attributes from an XML element.



    


    
      
        extract_text(element)

      


        Extracts text content from an XML element.



    


    
      
        parse(xml_string)

      


        Parses XML string into an Elixir data structure.



    





      


      
        Functions


        


  
    
      
    
    
      extract_attributes(element)



        
          
        

    

  


  

      

          @spec extract_attributes(any()) :: map()


      


Extracts all attributes from an XML element.

  



  
    
      
    
    
      extract_text(element)



        
          
        

    

  


  

      

          @spec extract_text(any()) :: String.t() | nil


      


Extracts text content from an XML element.

  



  
    
      
    
    
      parse(xml_string)



        
          
        

    

  


  

      

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


      


Parses XML string into an Elixir data structure.
Parameters
	xml_string - XML content as a string

Returns
	{:ok, parsed_data} - Successfully parsed XML as a map
	{:error, reason} - Parsing error

Examples
iex> xml = "<?xml version=\"1.0\"?><root><item>value</item></root>"
iex> Parser.parse(xml)
{:ok, %{"root" => %{"item" => "value"}}}

  


        

      


  

    
Lather.Mtom.Attachment 
    



      
MTOM attachment data structure and utilities.
This module defines the structure for binary attachments in MTOM messages
and provides utilities for creating, validating, and managing attachments.
Attachment Structure
An attachment represents a binary file or data that will be transmitted
as part of an MTOM message using XOP (XML-binary Optimized Packaging).
Examples
# Create a simple attachment
attachment = Attachment.new(pdf_data, "application/pdf")

# Create attachment with custom content ID
attachment = Attachment.new(image_data, "image/jpeg", content_id: "image001")

# Validate attachment
:ok = Attachment.validate(attachment)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cid_reference(attachment)

      


        Generates a CID (Content-ID) reference for XOP includes.



    


    
      
        content_id_header(attachment)

      


        Generates a Content-ID header value for the attachment.



    


    
      
        from_file(file_path, options \\ [])

      


        Creates an attachment from a file path.



    


    
      
        from_tuple(arg1)

      


        Converts an attachment tuple to an Attachment struct.



    


    
      
        is_attachment?(arg1)

      


        Checks if a parameter value represents an attachment.



    


    
      
        new(data, content_type, options \\ [])

      


        Creates a new attachment from binary data and content type.



    


    
      
        validate(attachment)

      


        Validates an attachment structure and content.



    


    
      
        xop_include(attachment)

      


        Creates an XOP Include element for the attachment.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Lather.Mtom.Attachment{
  content_id: String.t(),
  content_transfer_encoding: String.t(),
  content_type: String.t(),
  data: binary(),
  id: String.t(),
  size: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cid_reference(attachment)



        
          
        

    

  


  

      

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


      


Generates a CID (Content-ID) reference for XOP includes.
Parameters
	attachment - The attachment

Returns
	CID reference (e.g., "cid:attachment123@lather.soap")

Examples
cid_ref = Attachment.cid_reference(attachment)
# "cid:attachment123@lather.soap"

  



  
    
      
    
    
      content_id_header(attachment)



        
          
        

    

  


  

      

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


      


Generates a Content-ID header value for the attachment.
Parameters
	attachment - The attachment

Returns
	Content-ID header value (e.g., "attachment123@lather.soap")

Examples
content_id_header = Attachment.content_id_header(attachment)
# "<attachment123@lather.soap>"

  



    

  
    
      
    
    
      from_file(file_path, options \\ [])



        
          
        

    

  


  

      

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


      


Creates an attachment from a file path.
Parameters
	file_path - Path to the file
	options - Additional options (same as new/3)

Examples
{:ok, attachment} = Attachment.from_file("document.pdf")
{:ok, attachment} = Attachment.from_file("image.jpg", content_type: "image/jpeg")

  



  
    
      
    
    
      from_tuple(arg1)



        
          
        

    

  


  

      

          @spec from_tuple(tuple()) :: {:ok, t()} | {:error, term()}


      


Converts an attachment tuple to an Attachment struct.
Parameters
	attachment_tuple - Tuple in format {:attachment, data, content_type} or
{:attachment, data, content_type, options}

Returns
	{:ok, attachment} - Successfully created attachment
	{:error, reason} - If the tuple is invalid

Examples
{:ok, attachment} = Attachment.from_tuple({:attachment, data, "application/pdf"})
{:ok, attachment} = Attachment.from_tuple({:attachment, data, "image/jpeg", [content_id: "img1"]})

  



  
    
      
    
    
      is_attachment?(arg1)



        
          
        

    

  


  

      

          @spec is_attachment?(any()) :: boolean()


      


Checks if a parameter value represents an attachment.
Parameters
	value - The value to check

Returns
	true if the value is an attachment tuple, false otherwise

Examples
Attachment.is_attachment?({:attachment, data, "application/pdf"}) # true
Attachment.is_attachment?("regular string") # false

  



    

  
    
      
    
    
      new(data, content_type, options \\ [])



        
          
        

    

  


  

      

          @spec new(binary(), String.t(), keyword()) :: t()


      


Creates a new attachment from binary data and content type.
Parameters
	data - Binary data for the attachment
	content_type - MIME content type (e.g., "application/pdf")
	options - Additional options

Options
	:content_id - Custom Content-ID (auto-generated if not provided)
	:content_transfer_encoding - Transfer encoding (default: "binary")
	:validate - Whether to validate the attachment (default: true)

Examples
attachment = Attachment.new(pdf_data, "application/pdf")

attachment = Attachment.new(image_data, "image/jpeg",
  content_id: "custom-id-123"
)

  



  
    
      
    
    
      validate(attachment)



        
          
        

    

  


  

      

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


      


Validates an attachment structure and content.
Parameters
	attachment - The attachment to validate

Returns
	:ok - If the attachment is valid
	{:error, reason} - If the attachment is invalid

Examples
:ok = Attachment.validate(attachment)
{:error, :data_too_large} = Attachment.validate(huge_attachment)

  



  
    
      
    
    
      xop_include(attachment)



        
          
        

    

  


  

      

          @spec xop_include(t()) :: map()


      


Creates an XOP Include element for the attachment.
Parameters
	attachment - The attachment

Returns
	Map representing XOP Include element

Examples
xop_include = Attachment.xop_include(attachment)
# %{"xop:Include" => %{"@href" => "cid:attachment123@lather.soap", "@xmlns:xop" => "..."}}

  


        

      


  

    
Lather.Mtom.Builder 
    



      
MTOM message builder for constructing multipart SOAP messages.
This module handles the construction of MTOM (Message Transmission Optimization Mechanism)
messages by processing SOAP parameters to extract binary attachments and replacing them
with XOP Include references, then packaging everything into a multipart/related MIME message.
Process Overview
	Detect Attachments: Scan parameters for {:attachment, data, type} tuples
	Extract & Convert: Convert attachment tuples to Attachment structs
	Replace with XOP: Replace attachment data with XOP Include references
	Build SOAP: Create SOAP envelope with XOP includes
	Package MIME: Combine SOAP + attachments into multipart message

Examples
# Parameters with attachments
params = %{
  "document" => {:attachment, pdf_data, "application/pdf"},
  "metadata" => %{"title" => "Report"}
}

# Build MTOM message
{:ok, {content_type, body}} = Builder.build_mtom_message(
  :UploadDocument,
  params,
  [namespace: "http://example.com"]
)

      


      
        Summary


  
    Functions
  


    
      
        build_mtom_message(operation, parameters, options \\ [])

      


        Builds a complete MTOM message with SOAP envelope and binary attachments.



    


    
      
        estimate_message_size(parameters, base_soap_size \\ 999)

      


        Estimates the total size of a message including all attachments.



    


    
      
        has_attachments?(parameters)

      


        Checks if parameters contain any attachment tuples.



    


    
      
        process_parameters(parameters)

      


        Processes parameters to extract attachments and replace with XOP includes.



    


    
      
        validate_attachments(parameters)

      


        Validates that all attachment tuples in parameters are properly formatted.



    





      


      
        Functions


        


    

  
    
      
    
    
      build_mtom_message(operation, parameters, options \\ [])



        
          
        

    

  


  

      

          @spec build_mtom_message(atom() | String.t(), map(), keyword()) ::
  {:ok, {String.t(), binary()}} | {:error, term()}


      


Builds a complete MTOM message with SOAP envelope and binary attachments.
Parameters
	operation - SOAP operation name (atom or string)
	parameters - Parameters map potentially containing attachment tuples
	options - SOAP envelope building options

Options
	:namespace - Target namespace for the operation
	:headers - SOAP headers to include
	:version - SOAP version (:v1_1 or :v1_2)
	:boundary - Custom MIME boundary (auto-generated if not provided)
	:enable_mtom - Force MTOM even without attachments (default: auto-detect)

Returns
	{:ok, {content_type_header, multipart_body}} - Complete MTOM message
	{:error, reason} - If building fails

Examples
# Simple file attachment
params = %{"file" => {:attachment, file_data, "application/pdf"}}
{:ok, {content_type, body}} = Builder.build_mtom_message(:Upload, params)

# Multiple attachments
params = %{
  "documents" => [
    {:attachment, pdf_data, "application/pdf"},
    {:attachment, excel_data, "application/vnd.ms-excel"}
  ]
}

{:ok, {content_type, body}} = Builder.build_mtom_message(
  :UploadMultiple,
  params,
  [namespace: "http://example.com/upload"]
)

  



    

  
    
      
    
    
      estimate_message_size(parameters, base_soap_size \\ 999)



        
          
        

    

  


  

      

          @spec estimate_message_size(map(), non_neg_integer()) :: non_neg_integer()


      


Estimates the total size of a message including all attachments.
Parameters
	parameters - Parameters containing potential attachments
	base_soap_size - Estimated size of SOAP envelope (optional)

Returns
	Total estimated message size in bytes


  



  
    
      
    
    
      has_attachments?(parameters)



        
          
        

    

  


  

      

          @spec has_attachments?(map()) :: boolean()


      


Checks if parameters contain any attachment tuples.
Parameters
	parameters - Parameters map to check

Returns
	true if attachments are found, false otherwise

Examples
Builder.has_attachments?(%{"file" => {:attachment, data, "pdf"}}) # true
Builder.has_attachments?(%{"name" => "John"}) # false

  



  
    
      
    
    
      process_parameters(parameters)



        
          
        

    

  


  

      

          @spec process_parameters(map()) ::
  {:ok, {map(), [Lather.Mtom.Attachment.t()]}} | {:error, term()}


      


Processes parameters to extract attachments and replace with XOP includes.
Parameters
	parameters - Parameters map potentially containing attachment tuples

Returns
	{:ok, {processed_parameters, attachments_list}} - Processed data
	{:error, reason} - If processing fails

Examples
params = %{"file" => {:attachment, data, "application/pdf"}}
{:ok, {new_params, [attachment]}} = Builder.process_parameters(params)

# new_params will contain XOP Include reference instead of binary data
# attachments will contain the Attachment struct

  



  
    
      
    
    
      validate_attachments(parameters)



        
          
        

    

  


  

      

          @spec validate_attachments(map()) :: :ok | {:error, term()}


      


Validates that all attachment tuples in parameters are properly formatted.
Parameters
	parameters - Parameters to validate

Returns
	:ok if all attachments are valid
	{:error, reason} if validation fails


  


        

      


  

    
Lather.Mtom.Mime 
    



      
MIME utilities for MTOM multipart/related message handling.
This module provides functions for building and parsing multipart/related
MIME messages used in MTOM (Message Transmission Optimization Mechanism).
MTOM messages use the multipart/related content type with the following structure:
Content-Type: multipart/related;
              boundary="uuid:12345-abcde";
              type="application/xop+xml";
              start="<rootpart@lather.soap>"

--uuid:12345-abcde
Content-Type: application/xop+xml; charset=UTF-8; type="text/xml"
Content-Transfer-Encoding: 8bit
Content-ID: <rootpart@lather.soap>

<?xml version="1.0"?>
<soap:Envelope>
  <!-- SOAP envelope with XOP includes -->
</soap:Envelope>

--uuid:12345-abcde
Content-Type: application/pdf
Content-Transfer-Encoding: binary
Content-ID: <attachment123@lather.soap>

%PDF-1.4 [binary data]...
--uuid:12345-abcde--

      


      
        Summary


  
    Functions
  


    
      
        build_content_type_header(boundary, type, start)

      


        Builds a Content-Type header for multipart/related messages.



    


    
      
        build_multipart_message(soap_envelope, attachments, options \\ [])

      


        Builds a complete multipart/related MIME message with SOAP envelope and attachments.



    


    
      
        extract_boundary(content_type)

      


        Extracts the boundary parameter from a Content-Type header.



    


    
      
        generate_boundary()

      


        Generates a unique boundary string for multipart messages.



    


    
      
        parse_headers(header_section)

      


        Parses MIME headers from a header section.



    


    
      
        parse_multipart_message(content_type, body, options \\ [])

      


        Parses a multipart/related MIME message.



    


    
      
        validate_content_type(content_type)

      


        Validates a multipart/related Content-Type header.



    





      


      
        Functions


        


  
    
      
    
    
      build_content_type_header(boundary, type, start)



        
          
        

    

  


  

      

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


      


Builds a Content-Type header for multipart/related messages.
Parameters
	boundary - Multipart boundary
	type - Root part type
	start - Root part Content-ID

Returns
	Complete Content-Type header value

Examples
header = Mime.build_content_type_header("uuid:123", "application/xop+xml", "root@soap")

  



    

  
    
      
    
    
      build_multipart_message(soap_envelope, attachments, options \\ [])



        
          
        

    

  


  

      

          @spec build_multipart_message(binary(), [Lather.Mtom.Attachment.t()], keyword()) ::
  {String.t(), binary()}


      


Builds a complete multipart/related MIME message with SOAP envelope and attachments.
Parameters
	soap_envelope - The SOAP envelope XML as binary
	attachments - List of Attachment structs
	options - Additional options

Options
	:boundary - Custom boundary (auto-generated if not provided)
	:soap_content_type - SOAP part content type (default: "application/xop+xml")
	:soap_charset - SOAP part charset (default: "UTF-8")

Returns
	{content_type_header, multipart_body} - Complete MIME message

Examples
{content_type, body} = Mime.build_multipart_message(soap_xml, attachments)

  



  
    
      
    
    
      extract_boundary(content_type)



        
          
        

    

  


  

      

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


      


Extracts the boundary parameter from a Content-Type header.
Parameters
	content_type - Content-Type header value

Returns
	{:ok, boundary} - Successfully extracted boundary
	{:error, reason} - Extraction failed

Examples
{:ok, boundary} = Mime.extract_boundary("multipart/related; boundary="uuid:123"")

  



  
    
      
    
    
      generate_boundary()



        
          
        

    

  


  

      

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


      


Generates a unique boundary string for multipart messages.
Returns
	Boundary string suitable for multipart MIME messages

Examples
boundary = Mime.generate_boundary()
# "uuid:a1b2c3d4-e5f6-7890-abcd-ef1234567890"

  



  
    
      
    
    
      parse_headers(header_section)



        
          
        

    

  


  

      

          @spec parse_headers(binary()) :: map()


      


Parses MIME headers from a header section.
Parameters
	header_section - Raw header text

Returns
	Map of parsed headers with lowercase keys

Examples
headers = Mime.parse_headers("Content-Type: application/pdf\r\nContent-ID: <att1>")
# %{"content-type" => "application/pdf", "content-id" => "<att1>"}

  



    

  
    
      
    
    
      parse_multipart_message(content_type, body, options \\ [])



        
          
        

    

  


  

      

          @spec parse_multipart_message(String.t(), binary(), keyword()) ::
  {:ok, {binary(), [map()]}} | {:error, term()}


      


Parses a multipart/related MIME message.
Parameters
	content_type - The Content-Type header value
	body - The multipart message body
	options - Parsing options

Returns
	{:ok, {soap_part, attachments}} - Successfully parsed message
	{:error, reason} - Parsing error

Examples
{:ok, {soap_xml, attachments}} = Mime.parse_multipart_message(content_type, body)

  



  
    
      
    
    
      validate_content_type(content_type)



        
          
        

    

  


  

      

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


      


Validates a multipart/related Content-Type header.
Parameters
	content_type - Content-Type header to validate

Returns
	:ok if valid, {:error, reason} if invalid
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