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    Pact Erlang
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An Erlang library for contract testing using Pact FFI, supporting both HTTP APIs and asynchronous messaging systems. This library enables Erlang applications to participate in consumer-driven contract testing by generating and verifying Pact contracts.
📚 Documentation: hexdocs.pm/pact_erlang
📋 Changelog: changelog.html
🏗️ Architecture: ARCHITECTURE.md
🤝 Contributing: CONTRIBUTING.md
Features
	HTTP Contract Testing: Create and verify HTTP API contracts
	Message Contract Testing: Test asynchronous messaging interactions
	Consumer & Provider Testing: Support for both sides of contract testing
	Flexible Matching: Type matching, regex matching, and custom matchers
	Pact Broker Integration: Publish and fetch contracts from Pact Broker
	Multiple Platforms: Support for Linux (x86_64, aarch64) and macOS (x86_64, arm64)
	Built on Pact FFI: Leverages the mature Rust Pact FFI library

Quick Start
Installation
Add pact_erlang as a dependency in your rebar.config:
{deps, [pact_erlang]}.
Build
make

API Reference
Core Consumer APIs
pact:v4/2 - Create a Pact Contract
Creates a new Pact contract between a consumer and provider.
PactRef = pact:v4(Consumer, Provider).
Parameters:
	Consumer - Binary string identifying the consumer application
	Provider - Binary string identifying the provider application

Returns: Process ID (PactRef) representing the Pact contract
Example:
PactRef = pact:v4(<<"my_app">>, <<"user_service">>).
pact:interaction/2 - Define HTTP Interaction
Creates an HTTP interaction specification and starts a mock server.
{ok, Port} = pact:interaction(PactRef, InteractionSpec).
Parameters:
	PactRef - Process ID returned by pact:v4/2
	InteractionSpec - Map containing interaction details

Returns: {ok, Port} where Port is the mock server port
InteractionSpec Structure:
#{
    given => ProviderState,              % Optional: Provider state
    upon_receiving => Description,       % Required: Interaction description  
    with_request => RequestSpec,         % Required: Request specification
    will_respond_with => ResponseSpec    % Required: Response specification
}
Provider State Options:
% Simple state
given => <<"user exists">>

% State with parameters  
given => #{
    state => <<"user exists">>,
    params => #{<<"userId">> => <<"123">>}
}
Request Specification:
with_request => #{
    method => <<"GET">>,                % HTTP method
    path => <<"/users/123">>,           % Request path
    headers => #{                       % Optional: Request headers
        <<"Authorization">> => <<"Bearer token">>,
        <<"Content-Type">> => <<"application/json">>
    },
    query_params => #{                  % Optional: Query parameters
        <<"active">> => <<"true">>
    },
    body => RequestBody                 % Optional: Request body
}
Response Specification:
will_respond_with => #{
    status => 200,                      % HTTP status code
    headers => #{                       % Optional: Response headers
        <<"Content-Type">> => <<"application/json">>
    },
    body => ResponseBody                % Optional: Response body
}
Complete Example:
PactRef = pact:v4(<<"my_app">>, <<"user_service">>),

{ok, Port} = pact:interaction(PactRef,
    #{
        given => #{
            state => <<"user exists">>,
            params => #{<<"userId">> => <<"123">>}
        },
        upon_receiving => <<"get user by ID">>,
        with_request => #{
            method => <<"GET">>,
            path => <<"/users/123">>,
            headers => #{
                <<"Authorization">> => <<"Bearer token">>
            }
        },
        will_respond_with => #{
            status => 200,
            headers => #{
                <<"Content-Type">> => <<"application/json">>
            },
            body => #{
                <<"id">> => <<"123">>,
                <<"name">> => <<"John Doe">>,
                <<"email">> => <<"john@example.com">>
            }
        }
    }),

% Make request to mock server
Response = http_client:get("http://127.0.0.1:" ++ integer_to_list(Port) ++ "/users/123").
pact:msg_interaction/2 - Define Message Interaction
Creates a message interaction for asynchronous messaging contracts.
TestMessage = pact:msg_interaction(PactRef, MessageSpec).
Parameters:
	PactRef - Process ID returned by pact:v4/2
	MessageSpec - Map containing message interaction details

Returns: Map containing the reified message contents
MessageSpec Structure:
#{
    given => ProviderState,              % Optional: Provider state
    upon_receiving => Description,       % Required: Message description
    with_contents => MessageContents     % Required: Message contents
}
Example:
PactRef = pact:v4(<<"weather_consumer">>, <<"weather_service">>),

Message = pact:like(#{
    weather => #{
        temperature => 23.0,
        humidity => 75.5,
        wind_speed_kmh => 29
    },
    timestamp => <<"2024-03-14T10:22:13+05:30">>
}),

TestMessage = pact:msg_interaction(PactRef, #{
    given => <<"weather data available">>,
    upon_receiving => <<"weather update message">>,
    with_contents => Message
}),

#{<<"contents">> := MessageContents} = TestMessage,
% Process the test message
ok = my_message_handler:process(MessageContents).
pact:verify/1 - Verify Interactions
Verifies that all defined interactions were successfully matched during testing.
Result = pact:verify(PactRef).
Parameters:
	PactRef - Process ID returned by pact:v4/2

Returns:
	{ok, matched} - All interactions matched successfully
	{error, not_matched} - One or more interactions failed to match

Example:
case pact:verify(PactRef) of
    {ok, matched} ->
        io:format("All interactions verified successfully~n");
    {error, not_matched} ->
        io:format("Some interactions failed verification~n")
end.
pact:write/1 and pact:write/2 - Write Pact Files
Writes the Pact contract to a file after successful verification.
pact:write(PactRef).
pact:write(PactRef, Directory).
Parameters:
	PactRef - Process ID returned by pact:v4/2
	Directory - Optional: Custom directory path (defaults to "./pacts")

Returns: ok
Example:
% Write to default directory (./pacts)
pact:write(PactRef).

% Write to custom directory
pact:write(PactRef, <<"/tmp/my_pacts">>).
pact:cleanup/1 - Cleanup Resources
Cleans up resources used by the Pact contract (does not remove Pact files).
pact:cleanup(PactRef).
Parameters:
	PactRef - Process ID returned by pact:v4/2

Returns: ok
Matching Functions
These functions create matching rules for flexible contract testing.
pact:like/1 - Type Matching
Matches values based on their type rather than exact value.
Matcher = pact:like(Value).
Example:
Body = #{
    <<"user_id">> => pact:like(123),           % Matches any integer
    <<"name">> => pact:like(<<"John">>),       % Matches any string  
    <<"active">> => pact:like(true),           % Matches any boolean
    <<"metadata">> => pact:like(#{             % Matches map with same structure
        <<"created">> => <<"2023-01-01">>
    })
}.
pact:each_like/1 - Array Type Matching
Matches arrays where each element matches the provided template.
Matcher = pact:each_like(Template).
Example:
UsersArray = pact:each_like(#{
    <<"id">> => 1,
    <<"name">> => <<"User Name">>,
    <<"email">> => <<"user@example.com">>
}),
% Matches arrays of user objects with the same structure
pact:regex_match/2 - Regular Expression Matching
Matches values against a regular expression pattern.
Matcher = pact:regex_match(ExampleValue, RegexPattern).
Example:
EmailMatcher = pact:regex_match(
    <<"test@example.com">>, 
    <<"^[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\\.[a-zA-Z]{2,}$">>
),

PhoneMatcher = pact:regex_match(
    <<"555-1234">>,
    <<"^\\d{3}-\\d{4}$">>
).
pact:each_key/2 - Key Pattern Matching
Matches map keys against a regular expression pattern.
Matcher = pact:each_key(ExampleValue, KeyPattern).
Example:
% Match dynamic keys that follow a pattern
DynamicData = pact:each_key(#{
    <<"user-123">> => <<"John Doe">>,
    <<"user-456">> => <<"Jane Doe">>
}, <<"^user-\\d+$">>).
Provider/Verifier APIs
pact_verifier:start_verifier/2 - Start Provider Verifier
Starts a verifier instance for provider-side contract testing.
{ok, VerifierRef} = pact_verifier:start_verifier(ProviderName, ProviderOpts).
Parameters:
	ProviderName - Binary string identifying the provider
	ProviderOpts - Map containing provider configuration

ProviderOpts Structure:
#{
    name => ProviderName,                % Provider name
    version => ProviderVersion,          % Provider version
    scheme => <<"http">>,                % URL scheme (http/https)
    host => <<"localhost">>,             % Provider host
    port => 8080,                        % Provider port (optional)
    base_url => <<"/">>,                 % Base URL path
    branch => <<"main">>,                % Git branch name
    protocol => <<"http">>,              % Protocol type (http/message)
    pact_source_opts => SourceOpts,      % Pact source configuration
    message_providers => MessageProviders, % Message provider mappings
    state_change_url => StateChangeUrl   % Provider state change URL
}
Pact Source Options:
% File-based verification
pact_source_opts => #{
    file_path => <<"./pacts">>
}

% Broker-based verification
pact_source_opts => #{
    broker_url => <<"http://pact-broker.example.com"\>\>,
    broker_username => <<"username">>,
    broker_password => <<"password">>,
    enable_pending => 1,
    consumer_version_selectors => []
}
For possible values of consumer_version_selectors, check https://docs.pact.io/pact_broker/advanced_topics/consumer_version_selectors
Message Providers:
message_providers => #{
    <<"weather update message">> => {weather_service, generate_weather, []},
    <<"user notification">> => {notification_service, create_notification, [user_id]}
},
fallback_message_provider => {default_service, generate_default, []}
Example:
ProviderOpts = #{
    name => <<"user_service">>,
    version => <<"1.0.0">>,
    scheme => <<"http">>,
    host => <<"localhost">>,
    port => 8080,
    base_url => <<"/">>,
    branch => <<"main">>,
    protocol => <<"http">>,
    pact_source_opts => #{
        broker_url => <<"http://localhost:9292"\>\>,
        broker_username => <<"pact_user">>,
        broker_password => <<"pact_pass">>,
        enable_pending => 1,
        consumer_version_selectors => [#{<<"matchingBranch">> => true}]
    }
},

{ok, VerifierRef} = pact_verifier:start_verifier(<<"user_service">>, ProviderOpts).
pact_verifier:verify/1 - Run Verification
Executes the verification process against the provider.
Result = pact_verifier:verify(VerifierRef).
Returns: Integer result code (0 = success, non-zero = failure)
pact_verifier:stop_verifier/1 - Stop Verifier
Stops the verifier and releases resources.
pact_verifier:stop_verifier(VerifierRef).
Utility APIs
pact:enable_logging/1 and pact:enable_logging/2 - Enable Logging
Enables Pact FFI logging for debugging purposes.
pact:enable_logging(LogLevel).
pact:enable_logging(FilePath, LogLevel).
Parameters:
	LogLevel - Atom: off, error, warn, info, debug, trace
	FilePath - Binary: Custom log file path (defaults to "./pact_erlang.log")

Example:
% Enable debug logging to default file
pact:enable_logging(debug).

% Enable trace logging to custom file
pact:enable_logging(<<"/tmp/pact_debug.log">>, trace).
Complete Workflow Examples
Consumer Test Example
-module(user_service_consumer_test).
-include_lib("eunit/include/eunit.hrl").

user_service_test() ->
    % Setup Pact contract
    PactRef = pact:v4(<<"my_app">>, <<"user_service">>),
    
    % Define interaction
    {ok, Port} = pact:interaction(PactRef, #{
        given => <<"user 123 exists">>,
        upon_receiving => <<"get user request">>,
        with_request => #{
            method => <<"GET">>,
            path => <<"/users/123">>,
            headers => #{
                <<"Authorization">> => <<"Bearer token123">>
            }
        },
        will_respond_with => #{
            status => 200,
            headers => #{
                <<"Content-Type">> => <<"application/json">>
            },
            body => #{
                <<"id">> => pact:like(123),
                <<"name">> => pact:like(<<"John Doe">>),
                <<"email">> => pact:regex_match(
                    <<"john@example.com">>,
                    <<"^[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\\.[a-zA-Z]{2,}$">>
                )
            }
        }
    }),
    
    % Test your code against the mock server
    BaseUrl = "http://127.0.0.1:" ++ integer_to_list(Port),
    {ok, User} = my_user_client:get_user(BaseUrl, "123", "token123"),
    
    % Verify interaction was matched
    ?assertEqual({ok, matched}, pact:verify(PactRef)),
    
    % Write Pact file
    pact:write(PactRef),
    
    % Cleanup
    pact:cleanup(PactRef).
Message Consumer Test Example
-module(weather_consumer_test).
-include_lib("eunit/include/eunit.hrl").

weather_message_test() ->
    % Setup Pact contract
    PactRef = pact:v4(<<"weather_app">>, <<"weather_service">>),
    
    % Define expected message structure
    Message = pact:like(#{
        weather => #{
            temperature => 23.0,
            humidity => 75.5,
            conditions => <<"sunny">>
        },
        location => #{
            city => <<"San Francisco">>,
            country => <<"US">>
        },
        timestamp => pact:regex_match(
            <<"2024-03-14T10:22:13Z">>,
            <<"^\\d{4}-\\d{2}-\\d{2}T\\d{2}:\\d{2}:\\d{2}Z$">>
        )
    }),
    
    % Create message interaction
    TestMessage = pact:msg_interaction(PactRef, #{
        given => <<"weather data is available">>,
        upon_receiving => <<"weather update message">>,
        with_contents => Message
    }),
    
    % Extract and test message contents
    #{<<"contents">> := MessageContents} = TestMessage,
    ?assertMatch(ok, weather_handler:process_weather_update(MessageContents)),
    
    % Write Pact file
    pact:write(PactRef),
    
    % Cleanup
    pact:cleanup(PactRef).
Provider Verification Example
-module(user_service_provider_test).
-include_lib("eunit/include/eunit.hrl").

verify_contracts_test() ->
    % Start your provider service
    {ok, _} = application:start(user_service),
    
    % Configure verifier
    ProviderOpts = #{
        name => <<"user_service">>,
        version => <<"1.0.0">>,
        scheme => <<"http">>,
        host => <<"localhost">>,
        port => 8080,
        base_url => <<"/">>,
        branch => <<"main">>,
        protocol => <<"http">>,
        pact_source_opts => #{
            file_path => <<"./pacts">>
        },
        state_change_url => <<"http://localhost:8080/provider-states"\>\>
    },
    
    % Start verifier
    {ok, VerifierRef} = pact_verifier:start_verifier(<<"user_service">>, ProviderOpts),
    
    % Run verification
    % This will also log the pact verification results to stdout
    Result = pact_verifier:verify(VerifierRef),
    
    % Check results
    ?assertEqual(0, Result),  % 0 means success
    
    % Stop verifier
    pact_verifier:stop_verifier(VerifierRef),
    
    % Stop provider service
    application:stop(user_service).
Advanced Usage
Complex Matching Example
% Define pact consumer and producer
PactRef = pact:v4(<<"consumer">>, <<"producer">>).

% Define the interaction, returns running mock server port
{ok, Port} = pact:interaction(PactRef,
    #{
        given => #{
            state => <<"a user ranjan exists">>
        },
        upon_receiving => <<"get all users">>,
        with_request => #{
            method => <<"GET">>,
            path => <<"/users">>
        },
        will_respond_with => #{
            status => 200,
            headers => #{
                <<"Content-Type">> => <<"application/json">>
            },
            body => #{users => [#{user_id => 1, user_name => <<"ranjan">>, age => 26}]}
        }
    }).

% test your code which calls the api
Users = user:get_users(<<"127.0.0.1">>, Port).

% Verify if everything matched successfully
assertEqual({ok, matched}, pact:verify(PactRef)).

% Should write pact file if matched, creates a new folder `pacts'
% and writes the pact file inside it.
pact:write(PactRef).

% Alternatively, one can override the default pacts directory path
pact:write(PactRef, "/path/to/pacts").

% Cleanup test setup
% This won't cleanup the pact files, only the pact ref you created in the test setup
pact:cleanup(PactRef).
Message Pacts Usage
PactRef = pact:v4(<<"animal_service">>, <<"weather_service">>),

Message = pact:like(#{
    weather => #{
        temperature => 23.0,
        humidity => 75.5,
        wind_speed_kmh => 29
    },
    timestamp => <<"2024-03-14T10:22:13+05:30">>
}),
TestMessage = pact:msg_interaction(PactRef,
#{
    given => <<"weather data for animals">>,
    upon_receiving => <<"a weather data message">>,
    with_contents => Message
}),
#{<<"contents">> := TestMessageContents} = TestMessage,
?assertMatch(ok, animal_service:process_weather_data(TestMessageContents)),
pact:write(PactRef).
Pact Verification
Name = <<"weather_service">>,
Version =  <<"default">>,
Scheme = <<"http">>,
Host = <<"localhost">>,
Path = <<"/message_pact/verify">>,
Branch = <<"develop">>,
FilePath = <<"./pacts">>,
WrongFilePath = <<"./pactss">>,
BrokerUrl = <<"http://localhost:9292/"\>\>,
WrongBrokerUrl = <<"http://localhost:8282/"\>\>,
Protocol = <<"message">>,
BrokerConfigs = #{
    broker_url => BrokerUrl,
    broker_username => <<"pact_workshop">>,
    broker_password => <<"pact_workshop">>,
    enable_pending => 1,
    consumer_version_selectors => []
},
ProviderOpts = #{
    name => Name,
    version => Version,
    scheme => Scheme,
    host => Host,
    base_url => Path,
    branch => Branch,
    pact_source_opts => BrokerConfigs,
    message_providers => #{
        <<"a weather data message">> => {weather_service, generate_message, [23.5, 20, 75.0]}
    },
    fallback_message_provider => {weather_service, generate_message, [24.5, 20, 93.0]},
    protocol => Protocol,
    publish_verification_results => 1
    %% 1 = publish verification results to broker, otherwise dont publish
},
{ok, VerifierRef} = pact_verifier:start_verifier(Name, ProviderOpts),
Output = pact_verifier:verify(VerifierRef).
Matching Request Path and Request/Response Headers, and Body Values
% Alternatively, you can also match things inside each request/response
pact:interaction(PactRef,
    #{
        upon_receiving => <<"a request to create an animal: Lazgo">>,
        with_request => #{
            method => <<"POST">>,
            path => <<"/animals">>,
            headers => #{
                <<"Content-Type">> => <<"application/json">>
            },
            body => #{
                <<"name">> => pact:like(<<"Lazgo">>),
                <<"type">> => pact:like(<<"dog">>)
            }
        },
        will_respond_with => #{
            status => 201
        }
    })
Release Checklist
	Update version in src/pact_erlang.app.src
	Update CHANGELOG.md
	Run rebar3 hex publish --dry-run and make sure there are no un-intended files in included files
	Commit files, add a git tag matching the new version, and push to remote
	Run rebar3 hex publish to publish



  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog.
[Unreleased]
[0.3.1] - 2025-07-05
Fixed
	[Important Bugfix] Unable to verify pacts (#32)
	Fixes compiler warnings (#45)
	Fixed consumer version selectors option, it was not getting adhered.  

Changed
	Upgraded pact ffi version to 0.4.27. Note: Existing pacts in the pact broker may cause version conflicts due to schema changes. Users are advised to update their existing pacts to align with the new version or remove outdated pacts from the broker to avoid issues.
	[Breaking Change] consumer_version_selectors option in pact verification now expects a list of maps instead of a encoded json object.

Added
	Pact interaction verification results will start getting printed to stdout.
	Ability to enable pact ffi library logging using pact:enable_logging(LogLevel).
	Option to pass publish_verification_results in provider verification options, see README.md for usage.

[0.3.0] - 2025-06-05
Added
	Introduced ability to add params inside given in pact interaction
	Introduced basic pact matchers
	Introduced support for writing consumer/provider message pact tests
	Introduced support for pact verification
	Added support for checking pact verification logs
	Added support for Erlang/OTP 27 and 28

Deprecated
	Erlang/OTP 25 is still supported, but will be removed in the 0.4.0 release

[0.2.2] - 2023-11-03
Fixed
	Support for missing linux aarch64 architecture

[0.2.1] - 2023-08-17
Added
	Introduced pact:write/1 variant (#17).

[0.2.0] - 2023-08-15
Major change in the API (#11).
Supports:
	Consumer tests
	Specifying provider states

[0.1.2] - 2023-06-29
Added
	Function to get mock server mismatches

[0.1.1] - 2023-06-23
Initial POC with basic support.


  

    Pact Erlang Architecture

This document explains the architecture and code flow of the Pact Erlang library, which provides contract testing capabilities for Erlang applications using the Pact specification.
Overview
Pact Erlang is a wrapper around the Pact FFI (Foreign Function Interface) library written in Rust. The library enables Erlang applications to participate in contract testing by generating and verifying Pact contracts for both HTTP APIs and asynchronous messaging systems.
High-Level Architecture
┌─────────────────────────────────────────────────────────────┐
│                    Erlang Application                       │
└─────────────────────┬───────────────────────────────────────┘
                      │ Calls pact:* APIs
┌─────────────────────▼───────────────────────────────────────┐
│                Erlang Pact Library                         │
│  ┌─────────────┐  ┌─────────────┐  ┌─────────────────────┐ │
│  │  pact.erl   │  │pact_consumer│  │  pact_verifier.erl  │ │
│  │ (Public API)│  │   .erl      │  │  (Provider side)    │ │
│  └─────────────┘  └─────────────┘  └─────────────────────┘ │
│  ┌─────────────┐  ┌─────────────┐  ┌─────────────────────┐ │
│  │pact_consumer│  │pact_consumer│  │ pact_ref_server.erl │ │
│  │_http.erl    │  │_msg.erl     │  │  (State manager)    │ │
│  └─────────────┘  └─────────────┘  └─────────────────────┘ │
└─────────────────────┬───────────────────────────────────────┘
                      │ NIF calls
┌─────────────────────▼───────────────────────────────────────┐
│                 C NIF Layer                                 │
│             (pactffi_nif.c)                                 │
│  ┌─────────────────────────────────────────────────────────┐ │
│  │  - Type conversion (Erlang ↔ C)                        │ │
│  │  - Error handling                                      │ │
│  │  - Memory management                                   │ │
│  │  - Function mapping                                    │ │
│  └─────────────────────────────────────────────────────────┘ │
└─────────────────────┬───────────────────────────────────────┘
                      │ FFI calls
┌─────────────────────▼───────────────────────────────────────┐
│                 Pact FFI Library                           │
│                   (Rust/C)                                 │
│  ┌─────────────────────────────────────────────────────────┐ │
│  │  - Contract creation & management                       │ │
│  │  - Mock server implementation                          │ │
│  │  - Contract verification                               │ │
│  │  - Pact file generation                                │ │
│  │  - Matching algorithms                                 │ │
│  └─────────────────────────────────────────────────────────┘ │
└─────────────────────────────────────────────────────────────┘
Core Components
1. Public API Layer (pact.erl)
The main entry point for users, providing a simplified interface for:
	Creating Pact contracts (v4/2)
	Defining HTTP interactions (interaction/2)
	Defining message interactions (msg_interaction/2)
	Verifying contracts (verify/1)
	Writing Pact files (write/1, write/2)
	Cleanup (cleanup/1)
	Matching rules (like/1, each_like/1, regex_match/2)

2. Consumer Layer
HTTP Consumer (pact_consumer_http.erl)
Handles HTTP-based contract testing:
	Interaction Creation: Creates new HTTP interactions with request/response specifications
	Mock Server Management: Starts and manages mock servers for testing
	Request/Response Processing: Handles HTTP methods, headers, bodies, query parameters
	Provider State Management: Manages "given" states for interactions

Message Consumer (pact_consumer_msg.erl)
Handles asynchronous message contract testing:
	Message Interaction Creation: Creates message-based interactions
	Content Processing: Handles message contents and metadata
	Message Reification: Generates test messages from specifications

Consumer Coordinator (pact_consumer.erl)
Acts as a coordinator between HTTP and message consumers:
	Routes requests to appropriate consumer modules
	Provides unified interface for verification and writing
	Handles encoding of complex data structures

3. State Management (pact_ref_server.erl)
A GenServer that maintains the state of Pact contracts:
	Pact Reference Tracking: Maintains references to Pact FFI handles
	Consumer/Producer Information: Stores contract participant details
	Mock Server Port Management: Tracks running mock servers
	Interaction State: Maintains current interaction details
	Lifecycle Management: Handles creation and cleanup

4. Provider/Verifier Layer (pact_verifier.erl)
Handles the provider side of contract testing:
	HTTP Server: Embedded HTTP server for handling verification requests
	Verification Orchestration: Coordinates file-based and broker-based verification
	Message Provider Support: Handles message contract verification
	Configuration Management: Manages provider settings and options
	Result Processing: Handles verification results and reporting

5. NIF Interface Layer (pactffi_nif.erl & pactffi_nif.c)
Erlang NIF Module (pactffi_nif.erl)
	Function Declarations: Declares all NIF functions with fallback errors
	Platform Abstraction: Handles OS-specific differences (Linux vs. macOS)
	Wrapper Functions: Provides higher-level functions that process NIF results

C NIF Implementation (pactffi_nif.c)
	Type Conversion: Converts between Erlang terms and C types
	Memory Management: Handles allocation and deallocation of C structures
	Error Handling: Converts C errors to Erlang error tuples
	Function Mapping: Maps Erlang function calls to Pact FFI functions
	Platform-Specific Code: Handles different execution models for verification

6. Pact FFI Library (External Dependency)
The underlying Rust library that provides:
	Contract Models: Core Pact specification implementation
	Mock Servers: HTTP mock server implementation
	Verification Engine: Contract verification algorithms
	File I/O: Pact file reading/writing
	Broker Communication: Pact Broker integration
	Matching Rules: Content matching and validation

Data Flow
Consumer Workflow (Creating Contracts)
	Initialization
PactRef = pact:v4(<<"consumer">>, <<"provider">>)
	Creates a new pact_ref_server GenServer
	Initializes consumer/producer information


	Interaction Definition
{ok, Port} = pact:interaction(PactRef, InteractionSpec)
	Routes to pact_consumer_http:interaction/2 or pact_consumer_msg:interaction/2
	Creates Pact and Interaction handles via NIF calls
	For HTTP: Starts mock server and returns port
	For messages: Returns reified message contents


	NIF Processing
	pactffi_nif:new_pact/2 → creates Pact handle
	pactffi_nif:new_interaction/2 → creates Interaction handle
	pactffi_nif:with_request/3, pactffi_nif:with_body/4, etc. → configure interaction
	pactffi_nif:create_mock_server_for_transport/4 → starts mock server


	Testing
	Application makes HTTP calls to mock server
	Mock server validates requests against interaction specifications


	Verification & Writing
{ok, matched} = pact:verify(PactRef),
pact:write(PactRef)
	Verifies all interactions matched
	Writes Pact file to disk



Provider Workflow (Verifying Contracts)
	Verifier Setup
{ok, VerifierRef} = pact_verifier:start_verifier(Name, Opts)
	Creates GenServer with provider configuration
	For message protocols: Starts embedded HTTP server


	Verification Execution
Result = pact_verifier:verify(VerifierRef)
	Routes through platform-specific verification paths
	Linux: Uses external executable via pact_verifier_external.c
	macOS: Uses direct NIF calls
	Handles both file-based and broker-based verification


	Message Provider Handling
	HTTP server receives verification requests
	Routes to configured message providers
	Returns generated messages for verification



Build System
Native Dependencies
	Pact FFI Library: Downloaded during build (platform-specific)
	Header Files: pact.h downloaded from Pact FFI releases
	Static Libraries: Architecture-specific (x86_64, aarch64, arm64)

Compilation Process
	Download Dependencies: Makefile downloads Pact FFI library and headers
	NIF Compilation: Compiles C NIF against Erlang runtime and Pact FFI
	Executable Creation: On Linux, creates standalone verifier executable
	Library Packaging: Bundles shared library and assets in priv/

Platform Differences
	Linux: Uses external executable for verification to avoid linking issues
	macOS: Uses direct NIF calls for all operations
	Architecture Support: x86_64 and ARM64/aarch64 on both platforms

Error Handling
Multi-Level Error Propagation
	Pact FFI Level: Returns status codes and error messages
	C NIF Level: Converts to Erlang error tuples {error, Reason}
	Erlang Level: Propagates errors with context
	Application Level: Receives meaningful error information

Resource Management
	Automatic Cleanup: GenServers handle resource cleanup on termination
	Explicit Cleanup: pact:cleanup/1 for manual resource management
	Mock Server Cleanup: Automatic cleanup of mock servers
	Memory Management: C NIF handles Pact FFI resource lifecycle

Configuration
Consumer Configuration
	Consumer/Provider names
	Interaction specifications (HTTP/Message)
	Matching rules and provider states
	Mock server settings

Provider Configuration
	Provider name and version
	HTTP server settings (host, port, paths)
	Pact source configuration (files, broker)
	Verification options and timeouts
	Message provider mappings

Integration Points
Pact Broker
	Publishing: Automated publishing of generated Pact files
	Verification: Fetching contracts from broker for verification
	Authentication: Username/password and token-based auth
	Version Selection: Consumer version selectors and tagging

CI/CD Integration
	File-based Testing: Local Pact file verification
	Broker Integration: Remote contract verification
	Result Reporting: Machine-readable verification results

This architecture provides a robust foundation for contract testing in Erlang applications while leveraging the mature Pact FFI implementation for core functionality.


  

    Contributing to Pact Erlang

Thank you for your interest in contributing to Pact Erlang! This document provides guidelines and information for contributors.
Table of Contents
	Code of Conduct
	How to Contribute
	Development Setup
	Development Workflow
	Testing
	Code Style and Standards
	Pull Request Process
	Release Process
	Getting Help

Code of Conduct
This project adheres to a code of conduct that we expect all contributors to follow. Please be respectful and considerate in all interactions.
How to Contribute
Reporting Issues
Before creating an issue, please:
	Search existing issues to avoid duplicates
	Use the latest version to ensure the issue hasn't been fixed
	Provide detailed information including:	Erlang/OTP version
	Operating system
	Steps to reproduce
	Expected vs actual behavior
	Relevant logs or error messages



Suggesting Enhancements
Enhancement suggestions are welcome! Please:
	Check if the enhancement already exists in issues or discussions
	Describe the use case and why it would be valuable
	Provide examples of how the feature would be used
	Consider backward compatibility implications

Contributing Code
We welcome code contributions! Types of contributions include:
	Bug fixes
	New features
	Performance improvements
	Documentation improvements
	Test coverage improvements
	Examples and tutorials

Development Setup
Prerequisites
	Erlang/OTP: Version 25, 26, 27, or 28
	Rebar3: Version 3.24.0 or later
	Git: For version control
	Make: For build automation
	C compiler: GCC or Clang (for compiling NIFs)
	curl: For downloading Pact FFI library

Platform Support
	Linux: x86_64, aarch64
	macOS: x86_64, arm64 (Apple Silicon)

Initial Setup
	Fork the repository on GitHub

	Clone your fork:
git clone https://github.com/YOUR_USERNAME/pact_erlang.git
cd pact_erlang


	Add upstream remote:
git remote add upstream https://github.com/greyorange-labs/pact_erlang.git


	Install dependencies and compile:
make compile



Project Structure
pact_erlang/
├── src/                         # Erlang source files
├── c_src/                       # C NIF source files
│   ├── include/                 # C header files
│   ├── pactffi_nif.c            # Main NIF implementation
│   ├── pact_verifier_external.c # Standalone verifier executable
│   └── Makefile                 # C build configuration
├── test/                        # Test suites
    ├── shell_scripts/           # test scripts
├── priv/                        # Private files (compiled artifacts)
├── _build/                      # Rebar3 build artifacts
├── CHANGELOG.md
├── CONTRIBUTING.md
├── README.md
├── LICENSE
├── Makefile
├── rebar.config
├── rebar.lock
├── codecov.json
└── ct-docker-compose.yml
Development Workflow
Branching Strategy
	Main branch: develop (default branch for development)
	Feature branches: feature/your-feature-name
	Bug fix branches: fix/issue-description

Making Changes
	Create a feature branch:
git checkout develop
git pull upstream develop
git checkout -b feature/your-feature-name


	Make your changes following the coding standards

	Add tests for new functionality

	Update documentation as needed

	Run the test suite to ensure everything works

	Commit your changes with clear messages


Commit Message Format
Use clear, descriptive commit messages:
type(scope): short description

Longer description if needed, explaining what and why.

Fixes #123
Types:
	feat: New feature
	fix: Bug fix
	docs: Documentation changes
	test: Adding or updating tests
	refactor: Code refactoring
	perf: Performance improvements
	build: Build system changes
	ci: CI/CD changes

Testing
Running Tests
# Run all tests
make test

# Run tests with verbose output
rebar3 ct -v -c

# Run specific test suite
rebar3 ct --suite test/http_end_to_end_SUITE

# Generate coverage report
rebar3 cover -v

Test Types
	Unit Tests: Test individual modules and functions
	Integration Tests: Test interaction between components
	End-to-End Tests: Test complete workflows
	Message Pact Tests: Test asynchronous messaging contracts
	HTTP Pact Tests: Test HTTP API contracts

Writing Tests
	Follow existing patterns in the test directory
	Test both success and failure cases
	Use descriptive test names that explain what is being tested
	Include setup and cleanup as needed
	Add comments for complex test logic

Test Environment
Some tests require external services (like Pact Broker). Use the provided Docker Compose setup:
# Start test services
docker-compose -f ct-docker-compose.yml up -d

# Run tests
make test

# Stop services
docker-compose -f ct-docker-compose.yml down

Code Style and Standards
Erlang Code Style
This project uses erlfmt for consistent formatting:
# Check formatting
make check-format

# Auto-format code
make format

Key Style Guidelines:
	Use 4 spaces for indentation
	Line length limit: 120 characters
	Use descriptive variable names
	Add type specs for exported functions
	Include documentation for public APIs
	Follow OTP design principles

C Code Style
For C NIFs:
	Use consistent indentation (4 spaces)
	Follow K&R style guidelines
	Include proper error handling
	Add comments for complex logic
	Use meaningful variable names

Documentation
	Public APIs: Must have comprehensive documentation
	Complex functions: Should have inline comments
	Examples: Include usage examples in documentation
	README updates: Update README.md when adding major features

Pull Request Process
Before Submitting
	Ensure all tests pass:
make test


	Run static analysis:
make checks


	Update documentation if needed

	Add changelog entry if applicable


Submitting the PR
	Push your branch to your fork
	Create a Pull Request against the develop branch
	Fill out the PR template completely
	Link related issues using keywords (e.g., "Fixes #123")

PR Requirements
	✅ All CI checks must pass
	✅ Code coverage should not decrease
	✅ All conversations must be resolved
	✅ At least one maintainer approval required
	✅ Up-to-date with target branch

Review Process
	Automated checks run on every PR
	Maintainer review for code quality and design
	Testing on multiple platforms
	Documentation review if applicable
	Final approval and merge

Release Process
Version Management
This project uses Semantic Versioning:
	MAJOR: Breaking changes
	MINOR: New features (backward compatible)
	PATCH: Bug fixes (backward compatible)

Release Steps
	Update version in src/pact_erlang.app.src
	Update CHANGELOG.md with release notes
	Commit changes and create a git tag
	Push tag to trigger release workflow
	Publish to Hex.pm

Example release checklist from README:
	Update version in src/pact_erlang.app.src
	Update CHANGELOG.md
	Run rebar3 hex publish --dry-run
	Commit files and add git tag
	Push to remote
	Run rebar3 hex publish

Static Analysis and Quality Checks
The project includes several quality assurance tools:
# Run all checks
make checks

# Individual checks
make xref          # Cross-reference analysis
make dialyzer      # Static type analysis
make check-format  # Code formatting check

Dialyzer
Dialyzer performs static analysis to find type errors:
rebar3 as dialyzer dialyzer

Add type specifications to help Dialyzer:
-spec function_name(Arg1Type, Arg2Type) -> ReturnType.
Xref
Cross-reference analysis finds unused functions and calls to undefined functions:
rebar3 xref

Platform-Specific Notes
Linux Development
	Supports x86_64 and aarch64 architectures
	Uses system GCC compiler
	Builds standalone verifier executable

macOS Development
	Supports both Intel and Apple Silicon
	Uses Xcode command line tools
	May require additional setup for C compilation

Dependencies
The project automatically downloads required dependencies:
	Pact FFI Library: Downloaded during build process
	Erlang Dependencies: Managed by Rebar3
	C Headers: Included in the repository

Troubleshooting
Common Issues
	Compilation Failures:
	Ensure you have a C compiler installed
	Check that Erlang development headers are available
	Verify network access for downloading Pact FFI library


	Test Failures:
	Ensure all required services are running
	Check for port conflicts
	Verify test data is properly set up


	NIF Loading Issues:
	Ensure the shared library was compiled correctly
	Check architecture compatibility
	Verify library dependencies are available



Getting Debug Information
# Verbose compilation
make compile V=1

# Detailed test output
rebar3 ct -v -c --readable true

# Check NIF loading
erl -eval "application:start(pact_erlang), init:stop()."

Getting Help
Community Resources
	GitHub Issues: For bug reports and feature requests
	GitHub Discussions: For questions and general discussion
	Documentation: Available at hexdocs.pm/pact_erlang

Maintainer Contact
When reaching out:
	Search existing issues first
	Provide context about your environment and use case
	Include relevant code or error messages
	Be patient - maintainers contribute in their spare time

Contributing to Documentation
Documentation improvements are always welcome:
	Fix typos or unclear explanations
	Add missing examples
	Improve API documentation
	Add tutorials or guides

Thank you for contributing to Pact Erlang! Your contributions help make contract testing more accessible to the Erlang community.


  

    LICENSE


                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright [yyyy] [name of copyright owner]

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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