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A modern HTTP client library for Elixir that provides a fetch API similar to web browsers, built on Erlang's built-in socket modules.
Features
	Browser-like API: Familiar fetch interface with promises and async/await patterns
	Full HTTP support: GET, POST, PUT, DELETE, PATCH, HEAD methods
	Internal HTTP/1.1 transport: Uses :gen_tcp for HTTP, :ssl for HTTPS, and Unix domain sockets
	Unix Domain Sockets: HTTP over Unix sockets for Docker daemon, systemd, and other local services
	Form data support: HTTP.FormData for multipart/form-data and file uploads
	Streaming request bodies: Fetch-style duplex: "half" uploads over HTTP/1.1
	Type-safe configuration: HTTP.FetchOptions for structured request configuration
	Promise-based: Async operations with chaining support
	Request cancellation: AbortController support for cancelling requests
	Automatic JSON parsing: Built-in JSON response handling
	Zero dependencies: Uses only Erlang/OTP built-in modules

Browser Fetch API Compatibility
This library implements the Browser Fetch API standard for Elixir with ~85% compatibility. All critical Response properties and methods from the JavaScript Fetch API are supported.
Response Properties
response = HTTP.fetch("https://api.example.com/data") |> HTTP.Promise.await()

# Standard Browser Fetch API properties
response.status        # 200
response.status_text   # "OK"
response.ok            # true (for 200-299 status codes)
response.headers       # HTTP.Headers struct
response.body          # Response body binary, or stream PID for streamed responses
response.body_used     # false (tracks consumption, but doesn't prevent reads in Elixir)
response.redirected    # false (true if response was redirected)
response.type          # :basic
response.url           # URI struct
Response Methods
# Read as JSON
{:ok, data} = HTTP.Response.json(response)

# Read as text
text = HTTP.Response.text(response)

# Read as binary (ArrayBuffer equivalent)
binary = HTTP.Response.arrayBuffer(response)

# Read as Blob with metadata
blob = HTTP.Response.blob(response)
IO.puts "Type: #{blob.type}, Size: #{blob.size} bytes"

# Clone for multiple reads
clone = HTTP.Response.clone(response)
json = HTTP.Response.json(response)
text = HTTP.Response.text(clone)  # Read clone independently
Elixir-Specific Differences
Immutability: Unlike JavaScript, Elixir responses are immutable. The body_used field exists for API compatibility but doesn't prevent multiple reads of the same response value. Use clone/1 for clarity when reading multiple times.
Synchronous Returns: Methods like json() and text() return values directly instead of Promises, following Elixir conventions.
Stream Handling: Large responses expose an Elixir stream process in response.body
instead of a JavaScript ReadableStream. The legacy response.stream field is kept
as an alias for streamed responses.
Quick Start
# Simple GET request
response =
  HTTP.fetch("https://jsonplaceholder.typicode.com/posts/1")
  |> HTTP.Promise.await()

# Use Browser-like API
IO.puts("Status: #{response.status} #{response.status_text}")
IO.puts("Success: #{response.ok}")
text = HTTP.Response.text(response)
{:ok, json} = HTTP.Response.json(response)

# Read response body as raw binary
response =
  HTTP.fetch("https://jsonplaceholder.typicode.com/posts/1")
  |> HTTP.Promise.await()

# For buffered responses, response.body contains the raw binary data.
# For streamed responses, use HTTP.Response.read_all/1 or write_to/2.
binary_data = HTTP.Response.read_all(response)

# POST request with JSON
response =
  HTTP.fetch("https://jsonplaceholder.typicode.com/posts", [
    method: "POST",
    headers: %{"Content-Type" => "application/json"},
    body: JSON.encode\!(%{title: "Hello", body: "World"})
  ])
  |> HTTP.Promise.await()

# Unix Domain Socket request (Docker daemon example)
response =
  HTTP.fetch("http://localhost/version",
    unix_socket: "/var/run/docker.sock")
  |> HTTP.Promise.await()

# Parse Docker version info
{:ok, docker_info} = HTTP.Response.json(response)
IO.puts("Docker Version: #{docker_info["Version"]}")
Form Data With File Upload
file_stream = File.stream!("document.pdf")
form = HTTP.FormData.new()
       |> HTTP.FormData.append_field("name", "John Doe")
       |> HTTP.FormData.append_file("document", "document.pdf", file_stream)

response =
  HTTP.fetch("https://api.example.com/upload", [
    method: "POST",
    body: form
  ])
  |> HTTP.Promise.await()
Streaming Request Body
{:ok, stream} = HTTP.Stream.from_enumerable(["chunk one", "chunk two"])

response =
  HTTP.fetch("https://api.example.com/upload", [
    method: "POST",
    body: stream,
    duplex: "half",
    content_type: "text/plain"
  ])
  |> HTTP.Promise.await()
WebSocket Client
The umbrella also includes HTTP.WebSocket, a browser-like WebSocket client.
It returns a socket immediately, then delivers open, message, error, and
close events to the owner process.
socket = HTTP.WebSocket.new("wss://example.com/socket", ["chat.v1"])

receive do
  {HTTP.WebSocket, ^socket, %HTTP.WebSocket.Event.Open{}} ->
    :ok = HTTP.WebSocket.send(socket, "hello")

  {HTTP.WebSocket, ^socket, %HTTP.WebSocket.Event.Message{data: data}} ->
    IO.inspect(data, label: "message")

  {HTTP.WebSocket, ^socket, %HTTP.WebSocket.Event.Close{code: code, reason: reason}} ->
    IO.inspect({code, reason}, label: "closed")
end
Browser-compatible accessors are exposed with Elixir naming:
HTTP.WebSocket.ready_state(socket)
HTTP.WebSocket.buffered_amount(socket)
HTTP.WebSocket.protocol(socket)
HTTP.WebSocket.extensions(socket)
HTTP.WebSocket.binary_type(socket)
HTTP.WebSocket.url(socket)
Plain Elixir binaries are sent as text frames. Use HTTP.WebSocket.array_buffer/1
or HTTP.Blob for binary frames:
:ok = HTTP.WebSocket.send(socket, "text")
:ok = HTTP.WebSocket.send(socket, HTTP.WebSocket.array_buffer(<<0, 1, 2>>))
:ok = HTTP.WebSocket.send(socket, HTTP.Blob.new(<<0, 1, 2>>))
:ok = HTTP.WebSocket.close(socket, 1000, "done")
Elixir differences from the browser API: invalid constructor input returns
{:error, reason} instead of raising a DOM exception, and events are process
messages instead of EventTarget callbacks.
EventSource Client
The umbrella includes HTTP.EventSource, a browser-like Server-Sent Events
client. It returns an event source immediately, then delivers open, message,
custom message-type, and error events to the owner process.
source = HTTP.EventSource.new("https://example.com/events")

receive do
  {HTTP.EventSource, ^source, %HTTP.EventSource.Event.Open{}} ->
    IO.puts("connected")

  {HTTP.EventSource, ^source, %HTTP.EventSource.Event.Message{data: data}} ->
    IO.inspect(data, label: "event")

  {HTTP.EventSource, ^source, %HTTP.EventSource.Event.Error{reason: reason}} ->
    IO.inspect(reason, label: "stream error")
end
Browser-compatible accessors are exposed with Elixir naming:
HTTP.EventSource.ready_state(source)
HTTP.EventSource.with_credentials(source)
HTTP.EventSource.url(source)
HTTP.EventSource.close(source)
The client reconnects after dropped streams, honors retry: fields, and sends
Last-Event-ID after receiving event IDs. Elixir differences from the browser
API: invalid constructor input returns {:error, reason}, and events are
process messages instead of EventTarget callbacks.
API Reference
HTTP.fetch/2
Performs an HTTP request and returns a Promise.
promise = HTTP.fetch(url, [
  method: "GET",
  headers: %{"Accept" => "application/json"},
  body: "request body",
  content_type: "application/json",
  redirect: :manual,
  timeout: 10_000,
  signal: abort_controller,
  unix_socket: "/var/run/docker.sock"  # Optional: use Unix Domain Socket
])
Set duplex: "half" only when body is an HTTP.Stream PID.
Supports both string URLs and URI structs:
# String URL
promise = HTTP.fetch("https://api.example.com/data")

# URI struct
uri = URI.parse("https://api.example.com/data")
promise = HTTP.fetch(uri)
HTTP.Promise
Asynchronous promise wrapper for HTTP requests.
response = HTTP.Promise.await(promise)

# Promise chaining
HTTP.fetch("https://api.example.com/data")
|> HTTP.Promise.then(fn response -> HTTP.Response.json(response) end)
|> HTTP.Promise.await()
HTTP.Response
Represents an HTTP response.
text = HTTP.Response.text(response)
{:ok, json} = HTTP.Response.json(response)

# Access raw response body as binary
response =
  HTTP.fetch("https://api.example.com/large-file")
  |> HTTP.Promise.await()

# For buffered responses, response.body contains raw bytes; streamed responses
# expose a stream PID and can still be read through the helper.
binary_data = HTTP.Response.read_all(response)

# Write response to file (supports both streaming and non-streaming)
:ok = HTTP.Response.write_to(response, "/tmp/downloaded-file.txt")

# Write large file downloads directly to disk
response =
  HTTP.fetch("https://example.com/large-file.zip")
  |> HTTP.Promise.await()

:ok = HTTP.Response.write_to(response, "/tmp/large-file.zip")
HTTP.Headers
Handle HTTP headers with utilities for parsing, normalizing, and manipulating headers.
# Create headers
headers = HTTP.Headers.new([{"Content-Type", "application/json"}])

# Get header value
type = HTTP.Headers.get(headers, "content-type")

# Set header
headers = HTTP.Headers.set(headers, "Authorization", "Bearer token")

# Set header only if not already present
headers = HTTP.Headers.set_default(headers, "User-Agent", "CustomAgent/1.0")

# Access default user agent string
default_ua = HTTP.Headers.user_agent()

# Parse Content-Type
{media_type, params} = HTTP.Headers.parse_content_type("application/json; charset=utf-8")
HTTP.Telemetry
Comprehensive telemetry and metrics for HTTP requests and responses.
# All HTTP.fetch operations automatically emit telemetry events
# No configuration required - just attach handlers

:telemetry.attach_many(
  "my_handler",
  [
    [:http_fetch, :request, :start],
    [:http_fetch, :request, :stop],
    [:http_fetch, :request, :exception]
  ],
  fn event_name, measurements, metadata, _config ->
    case event_name do
      [:http_fetch, :request, :start] ->
        IO.puts("Starting request to #{metadata.url}")
      [:http_fetch, :request, :stop] ->
        IO.puts("Request completed: #{measurements.status} in #{measurements.duration}μs")
      [:http_fetch, :request, :exception] ->
        IO.puts("Request failed: #{inspect(metadata.error)}")
    end
  end,
  nil
)

# Manual telemetry events (for custom implementations)
HTTP.Telemetry.request_start("GET", URI.parse("https://example.com"), %HTTP.Headers{})
HTTP.Telemetry.request_stop(200, URI.parse("https://example.com"), 1024, 1500)
HTTP.Telemetry.request_exception(URI.parse("https://example.com"), :timeout, 5000)
HTTP.Request
Request configuration struct.
request = %HTTP.Request{
  method: :post,
  url: URI.parse("https://api.example.com/data"),
  headers: HTTP.Headers.new([{"Authorization", "Bearer token"}]),
  body: "data",
  transport_options: [timeout: 10_000, connect_timeout: 5_000, redirect: :manual]
}
Transport Options:
	transport_options: Socket transport options such as timeout, connect_timeout, ssl,
socket_opts, and redirect

redirect defaults to :follow with the socket transport. Pass redirect: :manual
to HTTP.fetch/2 or transport_options: [redirect: :manual] on %HTTP.Request{}
to return redirect responses. Pass redirect: :error to fail when a redirect response
is received.
HTTP.FormData
Handle form data and file uploads.
# Regular form data
form = HTTP.FormData.new()
       |> HTTP.FormData.append_field("name", "John")
       |> HTTP.FormData.append_field("email", "john@example.com")

# File upload
file_stream = File.stream!("document.pdf")
form = HTTP.FormData.new()
       |> HTTP.FormData.append_field("name", "John")
       |> HTTP.FormData.append_file("document", "document.pdf", file_stream, "application/pdf")

# Use in request
HTTP.fetch("https://api.example.com/upload", method: "POST", body: form)
HTTP.AbortController
Request cancellation.
controller = HTTP.AbortController.new()
HTTP.AbortController.abort(controller)
Error Handling
The library handles:
	Network errors and timeouts
	HTTP error status codes
	JSON parsing errors
	Invalid URLs
	Cancelled requests

Development
This project uses several code quality tools to maintain high standards:
Code Quality Tools
Credo - Static code analysis to enforce Elixir style guidelines and identify code smells:
# Run standard checks
mix credo

# Run with strict mode (includes readability checks)
mix credo --strict

# Explain a specific issue
mix credo explain <issue_category>

Dialyzer - Static type analysis to catch type errors and inconsistencies:
# Run type checking
mix dialyzer

# Generate/rebuild PLT (first time setup, takes 2-3 minutes)
mix dialyzer --plt

ExDoc - Generate comprehensive documentation:
# Generate HTML documentation
mix docs

# View generated docs
open doc/index.html

Running Tests
# Run all unit tests
mix test

# Run specific test file
mix test apps/http_fetch/test/http/response_test.exs

# Run with coverage
mix test --cover

Running E2E Tests
The e2e suite exercises real HTTP behavior against a vendored Go test
server. It requires Go 1.22+ to build the server.
# 1. Build the test server
(cd apps/http_fetch/priv/test_server && go build -o ../test_server/server .)

# 2. Start it in the background; capture the printed port
./apps/http_fetch/priv/test_server/server > .e2e_port &
PORT=$(grep -oE '[0-9]+' .e2e_port | head -n1)
export E2E_BASE_URL="http://127.0.0.1:$PORT"

# 3. Run the e2e suite
MIX_ENV=test mix test.e2e

In CI, the e2e.yml workflow handles all of this automatically.
Code Formatting
# Format all code
mix format

# Check formatting without changes
mix format --check-formatted

Requirements
	Elixir 1.18+ (for built-in JSON module support)
	Erlang OTP with :ssl and :public_key applications

License
MIT License


  

    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.
Unreleased
[0.11.0] - 2026-07-04
Added
	Added Fetch-style streaming response bodies by exposing the stream PID in
response.body, while keeping response.stream as a compatibility alias.
	Added HTTP/1.1 streaming request uploads with HTTP.Stream bodies and
duplex: "half" chunked request framing.

Changed
	Updated response helpers, docs, and e2e coverage for the new streamed body
shape.
	Return explicit unsupported errors for streaming request bodies on HTTP/2 and
HTTP/3 instead of buffering or misframing them.

[0.10.0] - 2026-07-01
Added
	Added independent http_web_socket, http_event_source, and
http_web_transport umbrella apps with browser-like protocol APIs.
	Added e2e coverage for EventSource, WebSocket, and WebTransport workflows.

Changed
	Extracted shared HTTP primitives into the http_core app so protocol apps
share common code without depending on http_fetch.
	Updated CI, test, e2e, and release workflows to cover every umbrella app and
publish all packages with one shared version.

[0.9.1] - 2026-06-23
Changed
	Removed legacy :httpc compatibility option buckets from HTTP.fetch/2.
Fetch init options are now flat, and redirects use redirect: :follow | :manual | :error.

Fixed
	Validate response Transfer-Encoding framing instead of falling back to
Content-Length for unsupported transfer codings.
	Keep completed empty streams readable for late consumers.
	Make the Unix socket e2e coverage independent of a host Docker daemon.
	Align release metadata, README examples, and project guidance with the socket
transport.

[0.9.0] - 2026-06-17
Changed
	Replaced :httpc with the internal socket transport while preserving the default
redirect-following behavior; pass autoredirect: false to return redirect responses.
	Legacy :httpc options that are not implemented by the socket transport are documented
as compatibility-only options.

[0.7.0] - 2025-01-XX
Added - Browser Fetch API Compatibility (~85% API Parity)
	HTTP.StatusText module - Maps HTTP status codes to standard status text messages (60+ codes)
	Response.status_text - Status message property (e.g., "OK", "Not Found")
	Response.ok - Boolean property indicating success (true for 200-299 status codes)
	Response.body_used - Tracks body consumption (field exists for API compatibility)
	Response.redirected - Indicates if response was redirected
	Response.type - Response type (:basic, :cors, :error, :opaque)
	Response.new/1 - Constructor helper that auto-populates Browser API fields
	Response.clone/1 - Clone response for multiple reads (buffers streaming responses)
	Response.arrayBuffer/1 - Read body as binary (ArrayBuffer equivalent)
	Response.array_buffer/1 - Snake_case alias for arrayBuffer
	HTTP.Blob module - Blob struct with data, type, and size fields
	Response.blob/1 - Read body as Blob with metadata (extracts MIME type from headers)
	Comprehensive Browser API compatibility documentation in README
	41 new tests covering all Browser Fetch API features

Changed - Breaking Changes for Browser API Compatibility
	Response struct fields added: status_text, ok, body_used, redirected, type	Migration: Update pattern matches to ignore new fields or use variable binding
	Example: %Response{status: 200} = response (ignores new fields)


	Response construction: All internal Response creation now uses Response.new/1	Ensures consistent Browser API field population
	Migration: Use Response.new/1 instead of direct %Response{} for consistency


	body_used field: Present for Browser API compatibility but doesn't enforce in Elixir	Due to Elixir's immutability, multiple reads of the same response value work
	Use clone/1 for clarity when reading multiple times



Documentation
	Added "Browser Fetch API Compatibility" section to README with examples
	Documented Elixir-specific differences (immutability, synchronous returns, streams)
	Updated all Response documentation to reflect new Browser API properties
	Added comprehensive examples for clone/1, arrayBuffer/1, and blob/1

Notes
	This release prioritizes Browser Fetch API compatibility over Elixir-specific patterns
	The body_used field exists for API compatibility but cannot prevent multiple reads due to immutability
	All critical Browser Fetch API Response properties and methods are now supported

[0.5.0] - 2025-08-01
Added
	HTTP.Telemetry module - Complete telemetry integration for HTTP request monitoring	Request lifecycle events with rich metadata
	Response body reading events for tracking download progress
	Streaming events for real-time data transfer monitoring
	Zero configuration integration with Elixir's :telemetry library



Changed
	Updated default User-Agent string format to include library version 0.5.0
	Enhanced telemetry event metadata with improved error reporting

[0.4.3] - 2025-08-01
Added
	Added HTTP.Headers.set_default/3 method to set headers only if they don't already exist	Uses case-insensitive header name matching
	Preserves existing headers when they already contain the specified name


	Added automatic default User-Agent header to all HTTP requests	Format: Mozilla/5.0 (macOS; aarch64-apple-darwin24.3.0) OTP/27 BEAM/15.2.3 Elixir/1.18.3 http_fetch/0.4.3
	Includes OS information, system architecture, OTP version, BEAM version, Elixir version, and library version
	Uses dynamic version detection via Application.spec(:http_fetch, :vsn)
	Preserves custom User-Agent headers when provided


	Added HTTP.Headers.user_agent/0 method to access the default User-Agent string
	Added comprehensive HTTP.Telemetry module for HTTP request metrics and monitoring	Request lifecycle events: [:http_fetch, :request, :start], [:http_fetch, :request, :stop], [:http_fetch, :request, :exception]
	Response body reading events: [:http_fetch, :response, :body_read_start], [:http_fetch, :response, :body_read_stop]
	Streaming events: [:http_fetch, :streaming, :start], [:http_fetch, :streaming, :chunk], [:http_fetch, :streaming, :stop]
	Rich metadata: Includes URLs, HTTP status codes, response sizes, durations, and error reasons
	Automatic integration: All HTTP.fetch operations automatically emit telemetry events
	Zero configuration: Works out of the box with Elixir's :telemetry library



Changed
	Enhanced User-Agent string to include system architecture information
	Refactored User-Agent generation for consistency across the codebase
	Updated default headers handling to use set_default/3 for better extensibility

[0.4.2] - 2025-08-01
Added
	Added HTTP.Response.write_to/2 method to write response bodies to files	Supports both streaming and non-streaming responses
	Automatically creates directories if they don't exist
	Returns :ok or {:error, reason} for proper error handling



Fixed
	Fixed streaming implementation message format for complete responses
	Increased streaming threshold from 100KB to 5MB to prevent issues with large files
	Fixed test assertion for content-length comparison using byte_size/1 instead of length/1

Changed
	Updated streaming threshold to prevent streaming for files under 5MB
	Improved streaming process error handling

[0.4.1] - 2025-07-31
Added
	URI struct support - HTTP.fetch/2 now accepts both string URLs and %URI{} structs
	Enhanced URL handling - Automatic conversion from string to %URI{} for internal processing
	Type safety improvements - HTTP.Request and HTTP.Response now use %URI{} internally
	Improved Request field naming - More intuitive field names for :httpc.request mapping

Changed
	Refactored URL handling - All internal representations now use %URI{} instead of string
	Updated type specifications - HTTP.Request.url type changed from String.t() | charlist() to URI.t()

	Updated Response.url type - Changed from String.t() to URI.t()
	Updated function signatures - handle_httpc_response and related functions now accept URI.t()
	HTTP.Request field renaming for better clarity:	options → http_options (3rd argument to :httpc.request)
	opts → options (4th argument to :httpc.request)



Technical Details
	Backward compatibility - String URLs are automatically parsed to URI structs
	Consistent URI handling - All internal operations use parsed URI structs
	Eliminated redundant parsing - Removed duplicate URI.parse calls in streaming functions
	Enhanced type safety - Stronger typing throughout the codebase
	Updated test suite - Request tests updated to use URI.parse/1 for consistency
	Improved field documentation - Clear mapping to :httpc.request arguments

[0.4.0] - 2025-07-30
Added
	HTTP.FetchOptions module - New dedicated module for processing fetch options with full httpc support
	Enhanced option handling - Support for all :httpc.request options including timeout, SSL, streaming, etc.
	Multiple input formats - Accept keyword lists, maps, or HTTP.FetchOptions struct
	Complete httpc integration - Proper separation of HttpOptions and Options for :httpc.request
	Type-safe configuration - Structured approach to HTTP request configuration
	Comprehensive option coverage - All documented :httpc.request options supported
	HTTP.FormData module - New dedicated module for handling form data and multipart/form-data encoding
	File upload support - Support for file uploads with streaming via File.Stream.t()
	Automatic content type detection - Automatically chooses between application/x-www-form-urlencoded and multipart/form-data
	Streaming file uploads - Efficient large file uploads using Elixir streams
	Form data builder API - Fluent interface with new/0, append_field/3, append_file/4-5
	Multipart boundary generation - Automatic random boundary generation for multipart requests
	Comprehensive test coverage - Full test suite for form data and fetch options functionality

Changed
	HTTP.fetch refactored - Now uses HTTP.FetchOptions for consistent option processing
	HTTP.Request body parameter - Now accepts HTTP.FormData.t() for form submissions
	Enhanced content type handling - Automatic content-type detection and header setting
	Improved multipart encoding - Proper multipart/form-data format with boundaries
	Unified configuration API - All configuration goes through HTTP.FetchOptions

Technical Details
	HTTP.FetchOptions struct with comprehensive field support for all httpc options
	FormData struct with parts array for form fields and file uploads
	Streaming support via File.Stream.t() for memory-efficient file uploads
	URL encoding fallback for simple form data without file uploads
	Backward compatibility maintained for existing string/charlist body usage

[0.3.0] - 2025-07-30
Fixed
	HTTP option placement - Fixed body_format: :binary option being passed to wrong :httpc argument
	Eliminated warning messages - Removed "Invalid option {body_format,binary} ignored" notices during tests
	Improved error handling - Enhanced response handling for malformed URLs and network errors

Technical Details
	Corrected httpc arguments - Proper separation of request options vs client options
	Cleaned up streaming setup - Removed redundant option configurations
	Enhanced test reliability - Reduced external dependency flakiness

[0.2.0] - 2025-07-30
Added
	HTTP.Headers module - New dedicated module for HTTP header processing
	Structured headers - HTTP.Request and HTTP.Response now use HTTP.Headers.t() struct
	Header manipulation utilities - new/1, get/2, set/3, merge/2, delete/2, etc.
	Header parsing - Content-Type parsing with media type and parameters extraction
	Case-insensitive header access via HTTP.Headers.get/2 and HTTP.Response.get_header/2
	Backward compatibility - HTTP.fetch still accepts list/map formats with auto-conversion

Changed
	Refactored header storage from plain lists to HTTP.Headers struct
	Enhanced type safety with proper struct types throughout the codebase
	Updated Response API - Added get_header/2 and content_type/1 helper methods

Technical Details
	New HTTP.Headers struct with comprehensive header manipulation capabilities
	Immutable operations - All header operations return new struct instances
	Automatic conversion - Input formats (list/map) auto-converted to struct
	Enhanced documentation with examples for new header functionality
	Maintained backward compatibility - Existing code continues to work

[0.1.0] - 2025-07-30
Added
	Initial project setup with Mix
	Basic project structure and configuration
	Core HTTP fetch functionality
	Response and Request struct definitions
	Promise implementation for async operations
	AbortController for request cancellation
	Comprehensive test coverage
	Documentation and README
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A browser-like HTTP fetch API for Elixir, built on Erlang's :gen_tcp, :ssl,
and the shared QUIC HTTP/3 transport.
This module provides a modern, Promise-based HTTP client interface similar to the
browser's fetch() API. It supports asynchronous requests, streaming, request
cancellation, and comprehensive telemetry integration.
Features
	Async by default: All requests use Task.Supervisor with async_nolink/4
	Automatic streaming: Responses >5MB or with unknown Content-Length automatically stream
	Request streaming: Pass an HTTP.Stream PID as body with duplex: "half" for HTTP/1.1 uploads
	Request cancellation: Via HTTP.AbortController for aborting in-flight requests
	Promise chaining: JavaScript-like promise interface with then/3 support
	Unix Domain Sockets: Support for HTTP over Unix sockets (Docker daemon, systemd, etc.)
	Telemetry integration: Comprehensive event emission for monitoring and observability
	HTTP/3 opt-in: Pass http_version: :http3 for QUIC-backed HTTP/3 requests

Quick Start
# Simple GET request
response =
  HTTP.fetch("https://jsonplaceholder.typicode.com/posts/1")
  |> HTTP.Promise.await()

# Parse JSON response
{:ok, json} = HTTP.Response.json(response)

# POST with JSON body
response =
  HTTP.fetch("https://api.example.com/posts", [
    method: "POST",
    headers: %{"Content-Type" => "application/json"},
    body: JSON.encode!(%{title: "Hello", body: "World"})
  ])
  |> HTTP.Promise.await()

# Unix Domain Socket request (e.g., Docker daemon)
response =
  HTTP.fetch("http://localhost/version",
    unix_socket: "/var/run/docker.sock")
  |> HTTP.Promise.await()
Architecture
The library is structured around these core modules:
	HTTP - Main entry point with the fetch/2 function
	HTTP.Promise - Promise wrapper around Tasks for async operations
	HTTP.Request - Request configuration struct
	HTTP.Response - Response struct with JSON/text parsing helpers
	HTTP.Stream - Process-backed stream for response bodies and streaming uploads
	HTTP.Headers - Header manipulation utilities
	HTTP.FormData - Multipart/form-data encoding with file upload support
	HTTP.AbortController - Request cancellation mechanism
	HTTP.FetchOptions - Options processing and validation
	HTTP.Telemetry - Telemetry event emission for monitoring

Streaming Behavior
Responses are automatically streamed when:
	Content-Length > 5MB
	Content-Length header is missing/unknown

Streaming responses expose the stream PID in body; stream is retained as a
compatibility alias.
Use HTTP.Response.read_all/1 or HTTP.Response.write_to/2 to consume streams.
Telemetry Events
All events use the [:http_fetch, ...] prefix:
	[:http_fetch, :request, :start] - Request initiated
	[:http_fetch, :request, :stop] - Request completed
	[:http_fetch, :request, :exception] - Request failed
	[:http_fetch, :streaming, :start] - Streaming started
	[:http_fetch, :streaming, :chunk] - Stream chunk received
	[:http_fetch, :streaming, :stop] - Streaming completed

See HTTP.Telemetry for detailed event documentation.
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          @spec fetch(String.t() | URI.t(), Keyword.t() | map()) :: %HTTP.Promise{task: term()}


      


Performs an HTTP request, similar to global.fetch in web browsers.
Uses an internal HTTP/1.1 socket transport asynchronously by default.
Arguments:
	url: The URL to fetch (string or URI struct).
	init: An optional keyword list or map of options for the request.    Supported options:
      - `:method`: The HTTP method (e.g., "GET", "POST"). Defaults to "GET".
                   Can be a string or an atom (e.g., "GET" or :get).
      - `:headers`: A list of request headers as `{name, value}` tuples (e.g., [{"Content-Type", "application/json"}])
                    or a map that will be converted to the tuple format.
      - `:body`: The request body. Buffered bodies may be binary or iodata; streaming
                 bodies may be an `HTTP.Stream` PID when `duplex: "half"` is set.
      - `:duplex`: Set to `:half` or `"half"` to enable Fetch-style request body streaming.
                   Streaming uploads currently use HTTP/1.1 chunked request framing.
      - `:content_type`: The Content-Type header value. If not provided for methods with body,
                         defaults to "application/octet-stream" when a body is present.
      - `:redirect`: Redirect mode, one of `:follow`, `:manual`, or `:error`. Defaults to `:follow`.
      - `:signal`: An `HTTP.AbortController` PID. If provided, the request can be aborted
                   via this controller.
      - `:http_version`: `:http1`, `:http2`, `:http3`, `:h2c`, or `:auto`.
      - `:timeout`, `:connect_timeout`, `:ssl`, and `:socket_opts`: Elixir-specific transport
        extensions used by the socket or QUIC transport.
      - `:unix_socket`: Path to a Unix Domain Socket file (e.g., "/var/run/docker.sock").
                        When provided, the request is sent over the Unix socket instead of TCP/IP.


Returns:
	%HTTP.Promise{}: A Promise struct. The caller should HTTP.Promise.await(promise_struct) to get the final       `%HTTP.Response{}` or `{:error, reason}`. If the request cannot be initiated
       (e.g., invalid URL, bad arguments), the Promise will contain an error result
       when awaited.


The socket transport defaults redirect to :follow; pass redirect: :manual
to return redirect responses, or redirect: :error to fail on redirect. Request timeout handling
gives the internal socket owner up to one additional second to report its timeout before the
awaiting caller aborts it.
Example Usage:
# GET request and awaiting JSON
promise_json = HTTP.fetch("https://jsonplaceholder.typicode.com/todos/1")
case HTTP.Promise.await(promise_json) do
  %HTTP.Response{} = response ->
    case HTTP.Response.json(response) do
      {:ok, json_body} ->
        IO.puts "GET JSON successful! Title: #{json_body["title"]}"
      {:error, reason} ->
        IO.inspect reason, label: "JSON Parse Error"
    end
  {:error, reason} ->
    IO.inspect reason, label: "GET Error for JSON"
end

# GET request and awaiting text
promise_text = HTTP.fetch("https://jsonplaceholder.typicode.com/posts/1")
case HTTP.Promise.await(promise_text) do
  %HTTP.Response{} = response ->
    text_body = HTTP.Response.text(response)
    IO.puts "GET Text successful! First 50 chars: #{String.slice(text_body, 0, 50)}..."
  {:error, reason} ->
    IO.inspect reason, label: "GET Error for Text"
end

# Simple Promise chaining: fetch -> parse JSON -> print title
HTTP.fetch("https://jsonplaceholder.typicode.com/todos/2")
|> HTTP.Promise.then(fn %HTTP.Response{} = response ->
  HTTP.Response.json(response)
end)
|> HTTP.Promise.then(fn {:ok, json_body} ->
  IO.puts "Chained JSON successful! Title: #{json_body["title"]}"
end)
|> HTTP.Promise.await() # Await the final chained promise to ensure execution

# Promise chaining with error handling: fetch -> parse JSON -> handle success or error
HTTP.fetch("https://jsonplaceholder.typicode.com/nonexistent") # This URL will cause an error
|> HTTP.Promise.then(
  fn %HTTP.Response{} = response ->
    IO.puts "This success branch should not be called for a 404!"
    HTTP.Response.json(response)
  end,
  fn reason ->
    IO.inspect reason, label: "Chained Error Handler Caught"
    {:error, :handled_error} # Return an error tuple to propagate rejection
  end
)
|> HTTP.Promise.await() # Await the final chained promise

# Chaining where a callback returns another promise
HTTP.fetch("https://jsonplaceholder.typicode.com/posts/1")
|> HTTP.Promise.then(fn %HTTP.Response{} = response ->
  # Simulate fetching comments for the post
  post_id = case HTTP.Response.json(response) do
    {:ok, %{"id" => id}} -> id
    _ -> nil
  end
  if post_id do
    IO.puts "Fetched post #{post_id}. Now fetching comments..."
    HTTP.fetch("https://jsonplaceholder.typicode.com/posts/#{post_id}/comments")
  else
    # If post_id is nil, we want to reject this branch of the promise chain
    throw {:error, :post_id_not_found}
  end
end)
|> HTTP.Promise.then(fn comments_response ->
  case HTTP.Response.json(comments_response) do
    {:ok, comments} ->
      IO.puts "Successfully fetched #{length(comments)} comments for the post."
    {:error, reason} ->
      IO.inspect reason, label: "Failed to parse comments JSON"
  end
end)
|> HTTP.Promise.await()


# POST request with JSON body and headers
# If you're using Elixir 1.18+, JSON.encode! is built-in. Otherwise, you'd need a library like Poison.
# promise_post = HTTP.fetch("https://jsonplaceholder.typicode.com/posts",
#        method: "POST",
#        headers: [{"Accept", "application/json"}],
#        content_type: "application/json",
#        body: JSON.encode!(%{title: "foo", body: "bar", userId: 1})
#      )
# case HTTP.Promise.await(promise_post) do
#   %HTTP.Response{status: 201, body: body} ->
#     IO.puts "POST successful! Body: #{body}"
#   {:error, reason} ->
#     IO.inspect reason, label: "POST Error"
# end

# Request with a longer timeout
delayed_promise = HTTP.fetch("https://httpbin.org/delay/5", timeout: 10_000)
case HTTP.Promise.await(delayed_promise) do
  %HTTP.Response{status: status} ->
    IO.puts "Delayed request successful! Status: #{status}"
  {:error, reason} ->
    IO.inspect reason, label: "Delayed Request Result"
end

# Abortable request example
controller = HTTP.AbortController.new() # Create a new controller
IO.puts "Fetching a long request that will be aborted..."
abortable_promise = HTTP.fetch("https://httpbin.org/delay/10", signal: controller, timeout: 20_000)

# Simulate some work, then abort after a short delay
Task.start_link(fn ->
  :timer.sleep(2000) # Wait 2 seconds
  IO.puts "Attempting to abort the request after 2 seconds..."
  HTTP.AbortController.abort(controller)
end)

# Await the result of the abortable promise
case HTTP.Promise.await(abortable_promise) do
  %HTTP.Response{status: status} ->
    IO.puts "Abortable request completed successfully! Status: #{status}"
  {:error, reason} ->
    IO.inspect reason, label: "Abortable Request Result"
    if reason == :aborted or reason == :request_timeout do
      IO.puts "Request was likely aborted. Reason: #{inspect(reason)}"
    end
end

# Unix Domain Socket request to Docker daemon
docker_promise = HTTP.fetch("http://localhost/version", unix_socket: "/var/run/docker.sock")
case HTTP.Promise.await(docker_promise) do
  %HTTP.Response{status: 200} = response ->
    case HTTP.Response.json(response) do
      {:ok, json} ->
        IO.puts "Docker Version: #{json["Version"]}"
        IO.puts "API Version: #{json["ApiVersion"]}"
      {:error, reason} ->
        IO.inspect reason, label: "JSON Parse Error"
    end
  {:error, reason} ->
    IO.inspect reason, label: "Docker Request Error"
end
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Request cancellation mechanism similar to the browser's AbortController API.
This module provides a way to abort in-flight HTTP requests using an Agent-based
controller. It's designed to work with the HTTP.fetch/2 function via the
:signal option.
How It Works
	Create an AbortController before making the request
	Pass the controller to HTTP.fetch/2 via the :signal option
	Call abort/1 on the controller to cancel the request
	The awaiting Promise will receive an error result

Basic Usage
# Create a controller
controller = HTTP.AbortController.new()

# Start a long-running request with the controller
promise = HTTP.fetch("https://httpbin.org/delay/10",
  signal: controller,
  timeout: 20_000
)

# Abort the request (e.g., after 2 seconds)
:timer.sleep(2000)
HTTP.AbortController.abort(controller)

# The awaited promise will return an error
case HTTP.Promise.await(promise) do
  {:error, reason} ->
    IO.puts("Request was aborted: " <> inspect(reason))
  response ->
    IO.puts("Request completed before abort")
end
Advanced Usage
# Abort from another process
controller = HTTP.AbortController.new()

# Start request in background
Task.start(fn ->
  promise = HTTP.fetch("https://slow-api.example.com", signal: controller)
  result = HTTP.Promise.await(promise)
  IO.inspect(result)
end)

# Abort from main process after some condition
:timer.sleep(1000)
if some_condition?() do
  HTTP.AbortController.abort(controller)
end
Implementation Details
	Uses Elixir's Agent for state management
	Registers with a Registry for process tracking
	Sends an abort message to the socket owner process
	Thread-safe and can be called from any process
	Idempotent - calling abort/1 multiple times is safe

State Management
The controller maintains the following state:
	request_id - PID of the active socket owner process (set automatically)
	signal_ref - Unique reference for registry lookup
	aborted - Boolean flag indicating abort status
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        Aborts the associated HTTP request.
Sends a stop signal if a request is active and not already aborted.
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        Checks if the controller has been aborted.



    


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        new()

      


        Creates a new AbortController instance.
Returns the PID of the agent, which acts as the controller reference.



    


    
      
        set_request_id(controller_pid, request_id)

      


        Sets the active request process for the given controller.
This links the controller to an active request.



    


    
      
        start_link(initial_state \\ %{request_id: nil, signal_ref: make_ref(), aborted: false})

      


        Starts a new AbortController agent.
Returns {:ok, pid} of the agent.
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          @type state() :: %{
  request_id: pid() | nil,
  signal_ref: reference(),
  aborted: boolean()
}
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          @spec abort(pid()) :: :ok


      


Aborts the associated HTTP request.
Sends a stop signal if a request is active and not already aborted.
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          @spec aborted?(pid()) :: boolean()


      


Checks if the controller has been aborted.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec new() :: pid()


      


Creates a new AbortController instance.
Returns the PID of the agent, which acts as the controller reference.
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          @spec set_request_id(pid(), pid()) :: :ok


      


Sets the active request process for the given controller.
This links the controller to an active request.
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          @spec start_link(state()) :: {:ok, pid()}


      


Starts a new AbortController agent.
Returns {:ok, pid} of the agent.
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Configuration module for HTTP fetch library.
This module centralizes configuration values that control HTTP client behavior,
including timeouts, streaming thresholds, and other runtime parameters.
Configuration Values
Configuration values can be overridden at runtime with application environment:
config :http_fetch,
  streaming_threshold: 5_000_000,
  default_request_timeout: 120_000,
  streaming_timeout: 60_000
Streaming Configuration
	streaming_threshold/0 - Size threshold (in bytes) above which responses are automatically streamed.
Default: 5MB (5,000,000 bytes)

Timeout Configuration
	default_request_timeout/0 - Maximum time (in milliseconds) to wait for a complete HTTP response.
Default: 120 seconds (120,000 ms)

	streaming_timeout/0 - Maximum time (in milliseconds) to wait for streaming operations.
Default: 60 seconds (60,000 ms)


Usage
# Check if response should be streamed
if content_length > HTTP.Config.streaming_threshold() do
  # Stream the response
end

# Use default timeout
receive do
  {:http, response} -> handle_response(response)
after
  HTTP.Config.default_request_timeout() -> :timeout
end
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        Returns the default request timeout in milliseconds.
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        Returns the size threshold (in bytes) for automatic streaming.
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        Returns the streaming timeout in milliseconds.
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          @spec default_request_timeout() :: non_neg_integer()


      


Returns the default request timeout in milliseconds.
This is the maximum time the HTTP client will wait for a complete response
after sending a request.
Default: 120 seconds (120,000 milliseconds)
Examples
iex> HTTP.Config.default_request_timeout()
120_000
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          @spec streaming_threshold() :: non_neg_integer()


      


Returns the size threshold (in bytes) for automatic streaming.
Responses with Content-Length greater than this value will be automatically
streamed to avoid loading large files into memory.
Default: 5MB (5,000,000 bytes)
Examples
iex> HTTP.Config.streaming_threshold()
5_000_000
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          @spec streaming_timeout() :: non_neg_integer()


      


Returns the streaming timeout in milliseconds.
This is the maximum time to wait for streaming operations, including:
	Waiting for stream chunks in collect_stream/2
	Waiting for messages in the stream loop

Default: 60 seconds (60,000 milliseconds)
Examples
iex> HTTP.Config.streaming_timeout()
60_000
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Options processing for HTTP.fetch/2 requests.
HTTP.fetch/2 accepts a flat init keyword list or map, mirroring the browser
fetch(input, init) shape. Supported fetch-style options are:
	method - HTTP method, defaulting to GET
	headers - request headers as a list, map, or HTTP.Headers
	body - request body
	duplex - request streaming mode; :half or "half" for streaming bodies
	signal - HTTP.AbortController PID
	redirect - :follow, :manual, or :error; defaults to :follow

The socket transport also accepts Elixir-specific extensions:
	content_type - convenience Content-Type value for request bodies
	timeout - request timeout in milliseconds
	connect_timeout - connection timeout in milliseconds
	http_version - protocol selection, one of :http1, :http2, :http3,
:h2c, or :auto; defaults to :http1
	ssl - TLS options passed to :ssl
	socket_opts - socket options passed to the underlying transport
	unix_socket - Unix Domain Socket path
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        get_body(fetch_options)

      


        Extracts body from options.



    


    
      
        get_content_type(fetch_options)

      


        Extracts content type from options.



    


    
      
        get_duplex(fetch_options)

      


        Extracts the request body streaming mode from options.



    


    
      
        get_headers(fetch_options)

      


        Extracts headers from options.



    


    
      
        get_method(fetch_options)

      


        Extracts the HTTP method from options.



    


    
      
        new(options)

      


        Creates a new FetchOptions struct from a flat map, keyword list, or existing
FetchOptions struct.



    


    
      
        to_transport_options(options)

      


        Converts fetch init options to the internal socket transport option list.



    





      


      
        Types

        


  
    
      
    
    
      http_version()



        
          
        

    

  


  

      

          @type http_version() :: :http1 | :http2 | :http3 | :h2c | :auto
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          @type redirect() :: :follow | :manual | :error
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          @type t() :: %HTTP.FetchOptions{
  body: any(),
  connect_timeout: integer() | nil,
  content_type: String.t() | nil,
  duplex: :half | nil,
  headers: HTTP.Headers.t(),
  http_version: http_version(),
  method: atom(),
  redirect: redirect(),
  signal: any() | nil,
  socket_opts: list() | nil,
  ssl: list() | nil,
  timeout: integer() | nil,
  unix_socket: String.t() | nil
}
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          @spec get_body(t()) :: any()


      


Extracts body from options.
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          @spec get_content_type(t()) :: String.t() | nil


      


Extracts content type from options.
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          @spec get_duplex(t()) :: :half | nil


      


Extracts the request body streaming mode from options.

  



  
    
      
    
    
      get_headers(fetch_options)



        
          
        

    

  


  

      

          @spec get_headers(t()) :: HTTP.Headers.t()


      


Extracts headers from options.
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          @spec get_method(t()) :: atom()


      


Extracts the HTTP method from options.
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          @spec new(map() | keyword() | t()) :: t()


      


Creates a new FetchOptions struct from a flat map, keyword list, or existing
FetchOptions struct.
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          @spec to_transport_options(t()) :: keyword()


      


Converts fetch init options to the internal socket transport option list.
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JavaScript-like Promise implementation for asynchronous HTTP operations.
This module provides a Promise-based interface for handling asynchronous HTTP
requests, wrapping Elixir's Task with familiar Promise semantics including
chaining via then/3 and error handling.
Features
	Async/await pattern: Similar to JavaScript's Promise.await()
	Promise chaining: Chain operations with then/3 for sequential async operations
	Error handling: Separate success and error callbacks
	Task-based: Built on Elixir's Task.Supervisor for reliability

Basic Usage
# Simple await
response =
  HTTP.fetch("https://api.example.com/data")
  |> HTTP.Promise.await()

# Promise chaining
HTTP.fetch("https://api.example.com/users/1")
|> HTTP.Promise.then(&HTTP.Response.json/1)
|> HTTP.Promise.then(fn {:ok, user} ->
  IO.puts("User: " <> user["name"])
end)
|> HTTP.Promise.await()
Chaining with Error Handling
HTTP.fetch("https://api.example.com/data")
|> HTTP.Promise.then(
  fn response -> HTTP.Response.json(response) end,
  fn error -> {:error, :request_failed} end
)
|> HTTP.Promise.await()
Returning Promises from Callbacks
Callbacks in then/3 can return another Promise, enabling sequential async operations:
HTTP.fetch("https://api.example.com/posts/1")
|> HTTP.Promise.then(fn response ->
  {:ok, post} = HTTP.Response.json(response)
  # Fetch comments for this post
  HTTP.fetch("https://api.example.com/posts/1/comments")
end)
|> HTTP.Promise.then(fn comments_response ->
  HTTP.Response.json(comments_response)
end)
|> HTTP.Promise.await()
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        await(promise, timeout \\ :infinity)

      


        Awaits the completion of the HTTP promise.



    


    
      
        then(promise, success_fun, error_fun \\ nil)

      


        Attaches callbacks for the resolution or rejection of the Promise.
Returns a new HTTP.Promise for chaining.
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          @type error_callback_fun() :: (term() -> any())
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          @type success_callback_fun() :: (HTTP.Response.t() -> any())
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          @type t() :: %HTTP.Promise{task: Task.t()}


      



  


        

      

      
        Functions
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          @spec await(t(), timeout :: non_neg_integer() | :infinity) ::
  HTTP.Response.t() | {:error, term()}


      


Awaits the completion of the HTTP promise.
Arguments:
	promise: The HTTP.Promise instance to await.
	timeout: Optional timeout in milliseconds or :infinity. Defaults to :infinity.

Returns:
	%HTTP.Response{} on successful completion.
	{:error, reason} if the request fails or is aborted.
	{:error, :timeout} if the timeout is reached.
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          @spec then(t(), success_callback_fun(), error_callback_fun() | nil) :: t()


      


Attaches callbacks for the resolution or rejection of the Promise.
Returns a new HTTP.Promise for chaining.
Arguments:
	promise: The current HTTP.Promise instance.
	success_fun: A 1-arity function to be called if the promise resolves successfully.           It receives the `HTTP.Response.t()` as an argument.
           Can return a value, `{:ok, value}`, `{:error, reason}`, or another `HTTP.Promise`.

	error_fun: An optional 1-arity function to be called if the promise is rejected.         It receives the reason for rejection as an argument.
         Can return a value, `{:ok, value}`, `{:error, reason}`, or another `HTTP.Promise`.


Returns:
	%HTTP.Promise{}: A new promise representing the outcome of the callbacks.
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HTTP response struct implementing the Browser Fetch API Response interface.
This module represents an HTTP response with full compatibility with the
Browser Fetch API standard. It supports both buffered and streaming responses,
body consumption tracking, response cloning, and multiple read formats.
Browser Fetch API Compatibility
This module implements the JavaScript Fetch API Response interface:
	status - HTTP status code (e.g., 200, 404, 500)
	status_text - Status message ("OK", "Not Found", etc.)
	ok - Boolean for success status (200-299)
	headers - Response headers as HTTP.Headers struct
	body - Response body as binary, or stream PID for streaming responses
	body_used - Track if body has been consumed
	url - The requested URL as URI struct
	redirected - Whether response was redirected
	type - Response type (:basic, :cors, :error, :opaque)
	stream - Stream process PID for streaming responses (nil for buffered)

Response Methods
	json/1 - Parse response as JSON
	text/1 - Read response as text
	arrayBuffer/1 - Read response as binary
	blob/1 - Read response as Blob with metadata
	clone/1 - Clone response for multiple reads

Elixir-Specific Differences
Immutability: Unlike JavaScript, Elixir responses are immutable. The body_used
property won't automatically update across function calls. Use clone/1 before
multiple reads.
Synchronous Returns: Methods like json() and text() return values directly
instead of Promises, following Elixir conventions.
Stream Handling: Large responses expose a stream process in body, with
stream retained as a compatibility alias.
Struct Fields
	status - HTTP status code (e.g., 200, 404, 500)
	status_text - Status message (e.g., "OK", "Not Found")
	ok - Boolean indicating success (true for 200-299)
	headers - Response headers as HTTP.Headers struct
	body - Response body as binary, or stream PID for streaming responses
	body_used - Whether body has been consumed (Browser API behavior)
	url - The requested URL as URI struct
	redirected - Whether response was redirected
	type - Response type (:basic, :cors, :error, :opaque)
	stream - Stream process PID for streaming responses (nil for buffered)

Streaming vs Buffered Responses
Responses are automatically streamed when:
	Content-Length > 5MB
	Content-Length header is missing/unknown

Buffered responses have the complete body in the body field:
%HTTP.Response{
  status: 200,
  body: "response data",
  stream: nil
}
Streaming responses expose the stream PID on body, with the same PID
retained on stream for compatibility:
  %HTTP.Response{
    status: 200,
    body: #PID<0.123.0>,
    stream: #PID<0.123.0>
  }
Usage
# Simple text response
response = HTTP.fetch("https://example.com") |> HTTP.Promise.await()
text = HTTP.Response.text(response)

# JSON parsing
response = HTTP.fetch("https://api.example.com/data") |> HTTP.Promise.await()
{:ok, json} = HTTP.Response.json(response)

# Write to file (works with both streaming and buffered)
response = HTTP.fetch("https://example.com/file.zip") |> HTTP.Promise.await()
:ok = HTTP.Response.write_to(response, "/tmp/file.zip")

# Get specific header
content_type = HTTP.Response.get_header(response, "content-type")

# Parse Content-Type
{media_type, params} = HTTP.Response.content_type(response)
Streaming Responses
For streaming responses, use read_all/1 or write_to/2 to consume the stream:
# Read entire stream into memory
body = HTTP.Response.read_all(response)

# Write stream directly to file (more memory efficient)
:ok = HTTP.Response.write_to(response, "/path/to/file")

      


      
        Summary


  
    Types
  


    
      
        response_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        array_buffer(response)

      


        Alias for arrayBuffer/1 following Elixir naming conventions.



    


    
      
        arrayBuffer(response)

      


        Reads the response body as raw binary data (equivalent to JavaScript's ArrayBuffer).



    


    
      
        blob(response)

      


        Reads the response body as a Blob (binary data with metadata).



    


    
      
        clone(response)

      


        Creates a duplicate of the response, allowing the body to be read multiple times.



    


    
      
        content_type(response)

      


        Parses the Content-Type header to extract media type and parameters.



    


    
      
        get_header(response, name)

      


        Gets a response header value by name (case-insensitive).



    


    
      
        json(response)

      


        Parses the response body as JSON using Elixir's built-in JSON module (available in Elixir 1.18+).



    


    
      
        new(opts \\ [])

      


        Creates a new Response struct with Browser Fetch API fields populated.



    


    
      
        read_all(response)

      


        Reads the entire response body as binary.



    


    
      
        read_as_json(response)

      


        Reads the response body and parses it as JSON.



    


    
      
        text(response)

      


        Reads the response body as text.



    


    
      
        write_to(response, file_path)

      


        Writes the response body to a file.



    





      


      
        Types

        


  
    
      
    
    
      response_type()



        
          
        

    

  


  

      

          @type response_type() :: :basic | :cors | :error | :opaque


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %HTTP.Response{
  body: binary() | pid() | nil,
  body_used: boolean(),
  headers: HTTP.Headers.t(),
  ok: boolean(),
  redirected: boolean(),
  status: integer(),
  status_text: String.t(),
  stream: pid() | nil,
  type: response_type(),
  url: URI.t() | nil
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      array_buffer(response)



        
          
        

    

  


  

      

          @spec array_buffer(t()) :: binary()


      


Alias for arrayBuffer/1 following Elixir naming conventions.

  



  
    
      
    
    
      arrayBuffer(response)



        
          
        

    

  


  

      

          @spec arrayBuffer(t()) :: binary()


      


Reads the response body as raw binary data (equivalent to JavaScript's ArrayBuffer).
Returns the body as an Elixir binary. For streaming responses, this reads
the entire stream into memory.
Examples
iex> response = HTTP.Response.new(status: 200, body: <<1, 2, 3, 4>>)
iex> HTTP.Response.arrayBuffer(response)
<<1, 2, 3, 4>>

  



  
    
      
    
    
      blob(response)



        
          
        

    

  


  

      

          @spec blob(t()) :: HTTP.Blob.t()


      


Reads the response body as a Blob (binary data with metadata).
Returns an HTTP.Blob struct containing the body data, MIME type extracted
from the Content-Type header, and size in bytes.
Examples
iex> response = HTTP.Response.new(
...>   status: 200,
...>   body: <<1, 2, 3, 4>>,
...>   headers: HTTP.Headers.new([{"content-type", "image/png"}])
...> )
iex> blob = HTTP.Response.blob(response)
iex> blob.type
"image/png"
iex> blob.size
4

  



  
    
      
    
    
      clone(response)



        
          
        

    

  


  

      

          @spec clone(t()) :: t()


      


Creates a duplicate of the response, allowing the body to be read multiple times.
For buffered responses, this creates a shallow copy with the body duplicated and
body_used reset to false.
For streaming responses, this creates a "tee" that splits the stream into two
independent streams that can be consumed separately.
Examples
# Clone buffered response
response = HTTP.Response.new(status: 200, body: "data")
clone = HTTP.Response.clone(response)

# Read original
text1 = HTTP.Response.text(response)

# Read clone independently
text2 = HTTP.Response.text(clone)

# Both contain the same data
text1 == text2  # true

# Clone streaming response
response = HTTP.Response.new(status: 200, stream: stream_pid)
clone = HTTP.Response.clone(response)

# Both can be read independently
data1 = HTTP.Response.read_all(response)
data2 = HTTP.Response.read_all(clone)

  



  
    
      
    
    
      content_type(response)



        
          
        

    

  


  

      

          @spec content_type(t()) :: {String.t(), map()}


      


Parses the Content-Type header to extract media type and parameters.
Examples
iex> response = %HTTP.Response{headers: HTTP.Headers.new([{"Content-Type", "application/json; charset=utf-8"}])}
iex> HTTP.Response.content_type(response)
{"application/json", %{"charset" => "utf-8"}}

iex> response = %HTTP.Response{headers: HTTP.Headers.new([{"Content-Type", "text/plain"}])}
iex> HTTP.Response.content_type(response)
{"text/plain", %{}}

  



  
    
      
    
    
      get_header(response, name)



        
          
        

    

  


  

      

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


      


Gets a response header value by name (case-insensitive).
Examples
iex> response = %HTTP.Response{headers: HTTP.Headers.new([{"Content-Type", "application/json"}])}
iex> HTTP.Response.get_header(response, "content-type")
"application/json"

iex> response = %HTTP.Response{headers: HTTP.Headers.new([{"Content-Type", "application/json"}])}
iex> HTTP.Response.get_header(response, "missing")
nil

  



  
    
      
    
    
      json(response)



        
          
        

    

  


  

      

          @spec json(t()) :: {:ok, map() | list()} | {:error, term()}


      


Parses the response body as JSON using Elixir's built-in JSON module (available in Elixir 1.18+).
Returns:
	{:ok, map | list} if the body is valid JSON.

	{:error, reason} if the body cannot be parsed as JSON.

Note: This method is deprecated in favor of read_as_json/1 for streaming responses.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

          @spec new(keyword()) :: t()


      


Creates a new Response struct with Browser Fetch API fields populated.
This is the recommended way to create Response structs. It automatically
derives status_text and ok from the status code, and sets proper defaults
for all Browser API fields.
Parameters
	opts - Keyword list with fields:	:status - HTTP status code (default: 0)
	:headers - HTTP.Headers struct (default: empty headers)
	:body - Response body binary or stream PID (default: stream PID or nil)
	:url - Request URL (default: nil)
	:stream - Stream PID for streaming responses (default: nil)
	:redirected - Whether response was redirected (default: false)
	:type - Response type (default: :basic)



The following fields are automatically computed:
	status_text - Derived from status code via HTTP.StatusText
	ok - Set to true if status in 200..299
	body_used - Always initialized to false

Examples
iex> response = HTTP.Response.new(status: 200, body: "OK", url: URI.parse("https://example.com"))
iex> response.status
200
iex> response.status_text
"OK"
iex> response.ok
true
iex> response.body
"OK"
iex> response.body_used
false

iex> response = HTTP.Response.new(status: 404, headers: HTTP.Headers.new())
iex> response.status
404
iex> response.status_text
"Not Found"
iex> response.ok
false

  



  
    
      
    
    
      read_all(response)



        
          
        

    

  


  

      

          @spec read_all(t()) :: binary()


      


Reads the entire response body as binary.
For streaming responses, this will consume the entire stream into memory.
For non-streaming responses, returns the existing body.
Examples
iex> response = HTTP.Response.new(status: 200, body: "Hello World")
iex> HTTP.Response.read_all(response)
"Hello World"

  



  
    
      
    
    
      read_as_json(response)



        
          
        

    

  


  

      

          @spec read_as_json(t()) :: {:ok, map() | list()} | {:error, term()}


      


Reads the response body and parses it as JSON.
For streaming responses, this will read the entire stream before parsing.
Returns:
	{:ok, map | list} if the body is valid JSON.

	{:error, reason} if the body cannot be parsed as JSON.

Examples
iex> response = HTTP.Response.new(status: 200, body: ~s({"key": "value"}))
iex> HTTP.Response.read_as_json(response)
{:ok, %{"key" => "value"}}

  



  
    
      
    
    
      text(response)



        
          
        

    

  


  

      

          @spec text(t()) :: binary()


      


Reads the response body as text.
For streaming responses, this will read the entire stream into memory.
Note: Due to Elixir's immutability, the body_used field exists for API
compatibility but doesn't prevent multiple reads. Use clone/1 for clarity
when reading multiple times.
Examples
iex> response = HTTP.Response.new(status: 200, body: "Hello")
iex> HTTP.Response.text(response)
"Hello"

  



  
    
      
    
    
      write_to(response, file_path)



        
          
        

    

  


  

      

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


      


Writes the response body to a file.
For streaming responses, this writes chunks directly to the file.
For non-streaming responses, it will write the existing body directly.
Parameters
	response: The HTTP response to write
	file_path: The path to write the file to

Returns
	:ok on success
	{:error, reason} on failure

Examples
iex> response = %HTTP.Response{body: "file content", stream: nil}
iex> HTTP.Response.write_to(response, "/tmp/test.txt")
:ok

  


        

      


  

    
HTTP.StatusText 
    



      
HTTP status code to status text mapping.
Provides standard status text messages for HTTP status codes
following the Browser Fetch API specification and RFC standards.
Examples
iex> HTTP.StatusText.get(200)
"OK"

iex> HTTP.StatusText.get(404)
"Not Found"

iex> HTTP.StatusText.get(500)
"Internal Server Error"

iex> HTTP.StatusText.get(999)
""

      


      
        Summary


  
    Functions
  


    
      
        get(status_code)

      


        Returns the status text for a given HTTP status code.



    





      


      
        Functions

        


  
    
      
    
    
      get(status_code)



        
          
        

    

  


  

      

          @spec get(integer()) :: String.t()


      


Returns the status text for a given HTTP status code.
Returns empty string for unknown status codes.
Examples
iex> HTTP.StatusText.get(200)
"OK"

iex> HTTP.StatusText.get(404)
"Not Found"

iex> HTTP.StatusText.get(999)
""

  


        

      


  

    
HTTP.Stream 
    



      
Process-backed readable stream used for Fetch-style response and request bodies.
Streamed responses expose this PID in HTTP.Response.body. Streaming uploads can
pass a stream PID as body when HTTP.fetch/2 is called with duplex: "half".
Producers write chunks with chunk/3 and finish with finish/1; consumers read
by sending {:read_chunk, pid} or {:read_chunk, pid, :ack}.

      


      
        Summary


  
    Functions
  


    
      
        chunk(pid, chunk, timeout \\ HTTP.Config.streaming_timeout())

      


    


    
      
        error(pid, reason)

      


    


    
      
        finish(pid)

      


    


    
      
        from_enumerable(enumerable)

      


        Creates a stream from an enumerable.



    


    
      
        start_link(content_length)

      


    





      


      
        Functions

        


    

  
    
      
    
    
      chunk(pid, chunk, timeout \\ HTTP.Config.streaming_timeout())



        
          
        

    

  


  

      

          @spec chunk(pid(), binary(), timeout()) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      error(pid, reason)



        
          
        

    

  


  

      

          @spec error(pid(), term()) :: :ok


      



  



  
    
      
    
    
      finish(pid)



        
          
        

    

  


  

      

          @spec finish(pid()) :: :ok


      



  



  
    
      
    
    
      from_enumerable(enumerable)



        
          
        

    

  


  

      

          @spec from_enumerable(Enumerable.t()) :: {:ok, pid()} | {:error, term()}


      


Creates a stream from an enumerable.
Each enumerable item is converted to binary and emitted with backpressure. The
returned PID can be passed as a streaming request body:
{:ok, stream} = HTTP.Stream.from_enumerable(["hello", " ", "world"])
HTTP.fetch(url, method: :post, body: stream, duplex: "half")

  



  
    
      
    
    
      start_link(content_length)



        
          
        

    

  


  

      

          @spec start_link(non_neg_integer()) :: {:ok, pid()}


      



  


        

      


  

    
HTTP.Telemetry 
    



      
Telemetry integration for comprehensive HTTP request and response monitoring.
This module provides automatic telemetry event emission for all HTTP operations,
enabling observability, metrics collection, and performance monitoring. All
events use the [:http_fetch, ...] prefix.
Automatic Events
All HTTP.fetch/2 operations automatically emit telemetry events. No
configuration is required - simply attach handlers to receive events.
Event Types
Request Events
[:http_fetch, :request, :start] - Emitted when a request begins
	Measurements: %{start_time: integer} (microseconds)
	Metadata: %{method: atom, url: URI.t(), headers: HTTP.Headers.t()}

[:http_fetch, :request, :stop] - Emitted when a request completes successfully
	Measurements: %{duration: integer, status: integer, response_size: integer}	duration - Request duration in microseconds
	status - HTTP status code
	response_size - Response body size in bytes


	Metadata: %{url: URI.t(), status: integer}

[:http_fetch, :request, :exception] - Emitted when a request fails
	Measurements: %{duration: integer} (microseconds)
	Metadata: %{url: URI.t(), error: term()}

Streaming Events
[:http_fetch, :streaming, :start] - Emitted when response streaming begins
	Measurements: %{content_length: integer} (0 if unknown)
	Metadata: %{}

[:http_fetch, :streaming, :chunk] - Emitted for each stream chunk received
	Measurements: %{bytes_received: integer, total_bytes: integer}
	Metadata: %{}

[:http_fetch, :streaming, :stop] - Emitted when streaming completes
	Measurements: %{total_bytes: integer, duration: integer} (duration in microseconds)
	Metadata: %{}

Response Body Events
[:http_fetch, :response, :body_read_start] - Emitted when reading response body
	Measurements: %{content_length: integer}
	Metadata: %{}

[:http_fetch, :response, :body_read_stop] - Emitted when body read completes
	Measurements: %{bytes_read: integer, duration: integer}
	Metadata: %{}

Usage Example
# Attach a simple logger handler
:telemetry.attach_many(
  "http-logger",
  [
    [:http_fetch, :request, :start],
    [:http_fetch, :request, :stop],
    [:http_fetch, :request, :exception]
  ],
  fn event_name, measurements, metadata, _config ->
    case event_name do
      [:http_fetch, :request, :start] ->
        IO.puts("Request started: " <> to_string(metadata.url))

      [:http_fetch, :request, :stop] ->
        duration_ms = measurements.duration / 1000
        IO.puts("Request completed in " <> Float.to_string(duration_ms) <> "ms")

      [:http_fetch, :request, :exception] ->
        IO.puts("Request failed: " <> inspect(metadata.error))
    end
  end,
  nil
)
Metrics Collection
# Collect request duration metrics
:telemetry.attach(
  "http-metrics",
  [:http_fetch, :request, :stop],
  fn _event, measurements, metadata, _config ->
    # Send to your metrics system
    MyMetrics.record_http_request(
      url: to_string(metadata.url),
      status: metadata.status,
      duration_us: measurements.duration
    )
  end,
  nil
)
Integration with Telemetry.Metrics
# Define metrics for visualization
import Telemetry.Metrics

[
  # Request duration histogram
  distribution("http_fetch.request.duration",
    unit: {:native, :millisecond},
    tags: [:status]
  ),

  # Request count by status
  counter("http_fetch.request.count",
    tags: [:status]
  ),

  # Response size summary
  summary("http_fetch.request.response_size",
    unit: :byte
  ),

  # Streaming throughput
  distribution("http_fetch.streaming.chunk.bytes_received",
    unit: :byte
  )
]

      


      
        Summary


  
    Functions
  


    
      
        request_exception(url, error, duration_us)

      


        Emits a telemetry event for request failure.



    


    
      
        request_start(method, url, headers)

      


        Emits a telemetry event for request start.



    


    
      
        request_stop(status, url, response_size, duration_us)

      


        Emits a telemetry event for request completion.



    


    
      
        response_body_read_start(content_length)

      


        Emits a telemetry event for response body reading start.



    


    
      
        response_body_read_stop(bytes_read, duration_us)

      


        Emits a telemetry event for response body reading completion.



    


    
      
        streaming_chunk(bytes_received, total_bytes)

      


        Emits a telemetry event for streaming chunk received.



    


    
      
        streaming_start(content_length)

      


        Emits a telemetry event for streaming start.



    


    
      
        streaming_stop(total_bytes, duration_us)

      


        Emits a telemetry event for streaming completion.



    





      


      
        Functions

        


  
    
      
    
    
      request_exception(url, error, duration_us)



        
          
        

    

  


  

      

          @spec request_exception(URI.t(), term(), integer()) :: :ok


      


Emits a telemetry event for request failure.
Examples
iex> HTTP.Telemetry.request_exception(URI.parse("https://example.com"), :timeout, 5000)
:ok

  



  
    
      
    
    
      request_start(method, url, headers)



        
          
        

    

  


  

      

          @spec request_start(String.t(), URI.t(), HTTP.Headers.t()) :: :ok


      


Emits a telemetry event for request start.
Examples
iex> HTTP.Telemetry.request_start("GET", URI.parse("https://example.com"), %HTTP.Headers{})
:ok

  



  
    
      
    
    
      request_stop(status, url, response_size, duration_us)



        
          
        

    

  


  

      

          @spec request_stop(integer(), URI.t(), integer(), integer()) :: :ok


      


Emits a telemetry event for request completion.
Examples
iex> HTTP.Telemetry.request_stop(200, URI.parse("https://example.com"), 1024, 1500)
:ok

  



  
    
      
    
    
      response_body_read_start(content_length)



        
          
        

    

  


  

      

          @spec response_body_read_start(integer()) :: :ok


      


Emits a telemetry event for response body reading start.
Examples
iex> HTTP.Telemetry.response_body_read_start(1024)
:ok

  



  
    
      
    
    
      response_body_read_stop(bytes_read, duration_us)



        
          
        

    

  


  

      

          @spec response_body_read_stop(integer(), integer()) :: :ok


      


Emits a telemetry event for response body reading completion.
Examples
iex> HTTP.Telemetry.response_body_read_stop(1024, 500)
:ok

  



  
    
      
    
    
      streaming_chunk(bytes_received, total_bytes)



        
          
        

    

  


  

      

          @spec streaming_chunk(integer(), integer()) :: :ok


      


Emits a telemetry event for streaming chunk received.
Examples
iex> HTTP.Telemetry.streaming_chunk(8192, 16384)
:ok

  



  
    
      
    
    
      streaming_start(content_length)



        
          
        

    

  


  

      

          @spec streaming_start(integer()) :: :ok


      


Emits a telemetry event for streaming start.
Examples
iex> HTTP.Telemetry.streaming_start(5242880)
:ok

  



  
    
      
    
    
      streaming_stop(total_bytes, duration_us)



        
          
        

    

  


  

      

          @spec streaming_stop(integer(), integer()) :: :ok


      


Emits a telemetry event for streaming completion.
Examples
iex> HTTP.Telemetry.streaming_stop(5242880, 10000)
:ok

  


        

      


  

    
HTTP.UnixSocket 
    



      
Unix Domain Socket support for HTTP requests.
HTTP.fetch/2 uses the same socket owner and HTTP/1.1 parser for Unix sockets
as it uses for TCP and TLS requests. This module remains as an internal
compatibility entry point for callers that already have an HTTP.Request.
Usage
HTTP.fetch("http://localhost/version", unix_socket: "/var/run/docker.sock")
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    Functions
  


    
      
        request(socket_path, request, timeout \\ 30000)

      


        Executes an HTTP request over a Unix Domain Socket.
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      request(socket_path, request, timeout \\ 30000)



        
          
        

    

  


  

      

          @spec request(String.t(), HTTP.Request.t(), integer()) ::
  {:ok, HTTP.Response.t()} | {:error, term()}


      


Executes an HTTP request over a Unix Domain Socket.

  


        

      


  

    
HTTPFetch.Application 
    



      
OTP application for HTTP fetch library.
This application supervises the core infrastructure required for HTTP operations:
	Task.Supervisor (:http_fetch_task_supervisor) - Supervises all async HTTP request tasks
	Registry (HTTP.AbortController) - Tracks AbortController agents for request cancellation

The application starts automatically when the :http_fetch application is loaded.
No manual configuration is required.

      


      
        Summary


  
    Functions
  


    
      
        start(type, args)

      


        Callback implementation for Application.start/2.



    





      


      
        Functions

        


  
    
      
    
    
      start(type, args)



        
          
        

    

  


  

Callback implementation for Application.start/2.
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