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    Elixir Codex SDK - Project Goals and Design

Overview
The Elixir Codex SDK is an idiomatic, production-ready wrapper around OpenAI's codex-rs CLI executable. This SDK brings the power of OpenAI's Codex agent—a sophisticated AI assistant capable of reasoning, code generation, file manipulation, command execution, and more—into the Elixir/OTP ecosystem.
Project Goals
Primary Objectives
	Complete Feature Parity: Implement all functionality available in the official TypeScript SDK
	Idiomatic Elixir: Leverage OTP principles, GenServers, and BEAM concurrency patterns
	Production Ready: Robust error handling, supervision trees, telemetry integration
	Type Safety: Comprehensive structs using TypedStruct for all events, items, and options
	Battle Tested: Deterministic, async test suite using Supertester (zero Process.sleep)
	Developer Experience: Clear APIs, comprehensive documentation, helpful examples

Secondary Objectives
	Performance: Efficient streaming with backpressure, minimal memory overhead
	Observability: Telemetry events for monitoring and debugging
	Extensibility: Clean abstractions for future enhancements
	Maintainability: Well-documented code, consistent patterns, comprehensive tests

Core Concepts
The Codex Agent
Codex is an AI agent that can:
	Analyze and generate code across multiple languages
	Execute shell commands in a controlled sandbox
	Read, write, and modify files with precise diffs
	Search the web for up-to-date information
	Make calls to Model Context Protocol (MCP) tools
	Reason about complex problems and maintain task lists
	Produce structured JSON output conforming to schemas

Threads and Turns
Thread: A persistent conversation session with the agent. Threads maintain context across multiple interactions and are stored in ~/.codex/sessions.
Turn: A single request-response cycle within a thread. Each turn:
	Starts with a user prompt (input)
	Produces a stream of events as the agent works
	Completes with a final response and usage statistics
	May include multiple items (messages, commands, file changes, etc.)

Items
Items are the atomic units of work in a thread. Each item represents a specific action or artifact:
	AgentMessage: Text or JSON response from the agent
	Reasoning: The agent's reasoning process summary
	CommandExecution: Shell command with status and output
	FileChange: File modifications (add, update, delete)
	McpToolCall: External tool invocation via MCP
	WebSearch: Web search query and results
	TodoList: Agent's running task list
	Error: Non-fatal error items

Events
Events are emitted during turn execution to provide real-time updates:
Thread-Level Events
	ThreadStarted: New thread initialized with ID
	TurnStarted: Agent begins processing prompt
	TurnCompleted: Turn finished with usage stats
	TurnFailed: Turn encountered fatal error

Item-Level Events
	ItemStarted: New item added (typically in progress)
	ItemUpdated: Item state changed
	ItemCompleted: Item reached terminal state

Module Structure
Core Modules
Codex
The main entry point for the SDK.
Responsibilities:
	Create new threads
	Resume existing threads
	Manage global options (API key, base URL, codex path)

Key Functions:
start_thread(codex_opts \\ %{}, thread_opts \\ %{}) :: {:ok, thread} | {:error, term}
resume_thread(thread_id, codex_opts \\ %{}, thread_opts \\ %{}) :: {:ok, thread} | {:error, term}
Codex.Thread
Manages individual conversation threads and turn execution.
Responsibilities:
	Execute turns (blocking or streaming)
	Maintain thread state and ID
	Apply thread-level options (model, sandbox, working directory)

Key Functions:
run(thread, input, turn_opts \\ %{}) :: {:ok, turn_result} | {:error, term}
run_streamed(thread, input, turn_opts \\ %{}) :: {:ok, stream} | {:error, term}
Codex.Exec
GenServer that manages the codex-rs OS process lifecycle.
Responsibilities:
	Spawn and manage codex-rs process via Port
	Handle JSONL stdin/stdout communication
	Parse events and forward to caller
	Clean up resources on exit or crash

Key Behaviors:
	One GenServer per turn execution
	Supervised process with proper cleanup
	Telemetry events for observability

Type Modules
Codex.Events
Defines all event types using TypedStruct.
Event Types:
	ThreadStarted, TurnStarted, TurnCompleted, TurnFailed
	ItemStarted, ItemUpdated, ItemCompleted
	ThreadError

Codex.Items
Defines all item types and their status enums.
Item Types:
	AgentMessage, Reasoning, CommandExecution, FileChange
	McpToolCall, WebSearch, TodoList, Error

Status Types:
	CommandExecutionStatus: :in_progress, :completed, :failed
	PatchApplyStatus: :completed, :failed
	McpToolCallStatus: :in_progress, :completed, :failed

Codex.Options
Configuration structs for all levels.
Structs:
	Codex.Options: Global options (codex path, API key, base URL)
	Codex.Thread.Options: Thread options (model, sandbox, working directory)
	Codex.Turn.Options: Turn options (output schema)

Utility Modules
Codex.OutputSchemaFile
Helper for managing JSON schema temporary files.
Responsibilities:
	Create temporary file with JSON schema
	Provide cleanup function
	Handle errors gracefully

Architecture Patterns
Process Model
┌─────────────┐
│   Client    │
└──────┬──────┘
       │ (synchronous API calls)
       ▼
┌─────────────────┐
│ Codex.Thread    │  (stateful struct, holds thread_id and options)
└────────┬────────┘
         │ (spawns)
         ▼
┌──────────────────┐
│  Codex.Exec      │  (GenServer - one per turn)
│  (GenServer)     │  - Manages codex-rs lifecycle
└────────┬─────────┘  - Parses JSONL events
         │ (spawns)   - Handles Port communication
         ▼
┌──────────────────┐
│   Port (stdin/   │  (IPC with codex-rs)
│    stdout)       │  - JSONL over stdin
└────────┬─────────┘  - JSONL events from stdout
         │
         ▼
┌──────────────────┐
│   codex-rs       │  (OpenAI's Rust CLI)
│   (OS Process)   │  - Manages OpenAI API calls
└──────────────────┘  - Executes commands/file ops
                      - Streams events
Data Flow
	Client calls Codex.Thread.run/3
	Thread module starts Codex.Exec GenServer
	Passes thread_id, options, and input


	Exec spawns codex-rs process
	Constructs command line arguments
	Sets environment variables
	Opens Port with :binary, :use_stdio, :exit_status


	Exec sends input via stdin
	Writes prompt to Port
	Closes stdin to signal end of input


	Exec receives JSONL events from stdout
	Parses each line as JSON
	Converts to structured event structs
	Forwards events to caller


	Blocking mode (run/3)
	Exec accumulates events
	Extracts final response and items
	Returns complete TurnResult when turn completes


	Streaming mode (run_streamed/3)
	Exec yields events as they arrive
	Client processes events in real-time
	Stream completes when turn finishes



Error Handling
Recoverable Errors
	Non-fatal errors become ErrorItem in thread
	Agent continues processing
	Turn completes normally

Fatal Errors
	TurnFailed event with error details
	Process exits gracefully
	Resources cleaned up
	Error propagated to client

Process Crashes
	GenServer supervision restarts failed processes
	Port monitors detect process termination
	Cleanup functions remove temporary files
	Telemetry events logged

Streaming Strategy
Streaming Pros:
	Real-time updates for responsive UIs
	Process events as they arrive
	Lower memory footprint for long turns

Streaming Cons:
	More complex client code
	Requires event handling logic

Blocking Pros:
	Simple API for scripting
	No event handling needed
	Complete result in one call

Blocking Cons:
	Higher memory usage
	No progress visibility
	Longer wait times

Implementation:
	run_streamed/3 returns a Stream/Enumerable
	run/3 internally uses streaming but buffers results
	Both share same Codex.Exec implementation

Feature Set
Completed in TypeScript SDK (Target Parity)
	Core Operations
	Start new threads
	Resume existing threads
	Execute turns (blocking and streaming)
	Handle all event types
	Parse all item types


	Configuration
	Custom codex binary path
	API key and base URL override
	Model selection
	Sandbox modes (read-only, workspace-write, danger-full-access)
	Working directory control
	Git repo check bypass


	Structured Output
	JSON schema support
	Temporary file management
	Schema validation


	Error Handling
	Process spawn errors
	JSON parse errors
	Exit code handling
	stderr capture



Additional Features for Elixir
	OTP Integration
	GenServer-based process management
	Supervision tree support
	Proper resource cleanup


	Telemetry
	Turn start/complete events
	Error events
	Performance metrics


	Type Safety
	TypedStruct for all data types
	Compile-time type checking
	Documentation from types


	Testing
	Supertester integration
	Mock GenServer implementation
	Deterministic async tests
	Chaos engineering tests



Development Approach
Test-Driven Development
	Write tests first: Define expected behavior through tests
	Implement minimally: Write just enough code to pass tests
	Refactor confidently: Tests provide safety net
	Document through tests: Tests serve as executable documentation

Incremental Implementation
Week 1: Core types and module stubs
	Define all event/item structs
	Create module outlines
	Set up test infrastructure

Week 2: Exec GenServer implementation
	Port-based process management
	JSONL parsing
	Event forwarding

Week 3: Thread management
	Blocking turn execution
	Streaming turn execution
	Option handling

Week 4: Integration and polish
	End-to-end tests
	Documentation
	Examples
	CI/CD

Quality Standards
	Code Coverage: Target 95%+ line coverage
	Documentation: All public functions have @doc
	Typespecs: All public functions have @spec
	Dialyzer: Zero warnings
	Credo: All issues resolved
	Tests: Zero flaky tests, all async

Success Criteria
Must Have (MVP)
	[ ] All TypeScript SDK features implemented
	[ ] All tests passing (unit, integration, property)
	[ ] Documentation complete (API docs, guides, examples)
	[ ] CI/CD pipeline green
	[ ] Published to Hex.pm

Should Have (v1.0)
	[ ] Telemetry integration documented
	[ ] Supervision tree examples
	[ ] Performance benchmarks
	[ ] Chaos engineering tests
	[ ] Real-world examples

Could Have (Future)
	[ ] Custom event handlers
	[ ] Persistent event logging
	[ ] WebSocket-based streaming
	[ ] Native NIF for performance
	[ ] Phoenix LiveView integration examples

References
	OpenAI Codex GitHub
	TypeScript SDK Source
	Elixir Port Documentation
	GenServer Behavior
	Supertester Library
	TypedStruct Library
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    Architecture Guide

System Overview
The Elixir Codex SDK is a layered architecture that wraps the codex-rs CLI executable and provides an idiomatic OTP-based interface. The system is designed around three core principles:
	Process Isolation: Each turn execution runs in its own GenServer
	Clean Separation: Clear boundaries between client API, process management, and IPC
	Robust Error Handling: Failures are isolated and cleanly propagated

Transports
codex_sdk supports two upstream external transports:
	Exec JSONL (default): spawns codex exec --experimental-json and parses JSONL events
	App-server JSON-RPC (optional): maintains a stateful codex app-server subprocess and speaks newline-delimited JSON-RPC over stdio

Transport selection is per-thread via Codex.Thread.Options.transport:
{:ok, conn} = Codex.AppServer.connect(codex_opts)
{:ok, thread_opts} = Codex.Thread.Options.new(%{transport: {:app_server, conn}})
Component Architecture
High-Level Component Diagram
┌───────────────────────────────────────────────────────────────┐
│                        Client Code                             │
│  (User application using Codex SDK)                           │
└────────────────┬──────────────────────────────────────────────┘
                 │
                 │ Public API
                 ▼
┌───────────────────────────────────────────────────────────────┐
│                      Codex Module                              │
│  - start_thread/2                                             │
│  - resume_thread/3                                            │
│  (Factory for Thread instances)                               │
└────────────────┬──────────────────────────────────────────────┘
                 │
                 │ Returns Thread struct
                 ▼
┌───────────────────────────────────────────────────────────────┐
│                   Codex.Thread Module                          │
│  - run/3 (blocking)                                           │
│  - run_streamed/3 (streaming)                                 │
│  (Manages turn execution lifecycle)                           │
└────────────────┬──────────────────────────────────────────────┘
                 │
                 │ Transport dispatch
                 ▼
┌───────────────────────────────────────────────────────────────┐
│                Codex.Transport (behaviour)                     │
│  - Exec JSONL: Codex.Exec                                     │
│  - App-server: Codex.AppServer.Connection                      │
└────────────────┬──────────────────────────────────────────────┘
                 │
                 │ Port (stdin/stdout)
                 ▼
┌───────────────────────────────────────────────────────────────┐
│                      codex-rs Process                          │
│  - OpenAI API integration                                     │
│  - Command execution                                          │
│  - File operations                                            │
│  - Event emission                                             │
└───────────────────────────────────────────────────────────────┘
Module Breakdown
1. Codex Module
Purpose: Main entry point and factory for thread instances.
Responsibilities:
	Validate global options (API key, base URL, codex path)
	Create new thread instances
	Resume existing threads from saved sessions

State: Stateless module (pure functions)
Key Functions:
@spec start_thread(Codex.Options.t(), Codex.Thread.Options.t()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}

@spec resume_thread(String.t(), Codex.Options.t(), Codex.Thread.Options.t()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}
Error Handling:
	Validates codex binary exists and is executable
	Validates options format
	Returns descriptive errors for invalid configurations


2. Codex.Thread Module
Purpose: Manages individual conversation threads.
Responsibilities:
	Execute turns (blocking and streaming modes)
	Maintain thread ID and options
	Coordinate with Exec GenServer
	Handle structured output schemas

State: Encapsulated in %Codex.Thread{} struct (includes transport metadata)
defstruct [
  :thread_id,          # String.t() | nil (populated after first turn)
  :codex_opts,         # %Codex.Options{}
  :thread_opts,        # %Codex.Thread.Options{}
  :transport           # :exec | {:app_server, pid()}
]
Key Functions:
@spec run(t(), String.t(), Codex.Turn.Options.t()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}

@spec run_streamed(t(), String.t(), Codex.Turn.Options.t()) ::
  {:ok, Enumerable.t()} | {:error, term()}
Execution Flow (Blocking Mode):
	Create output schema file if needed
	Start Codex.Exec GenServer with options
	Wait for events, accumulating items
	Extract final response from last AgentMessage
	Return TurnResult when TurnCompleted received
	Clean up schema file and Exec process

Execution Flow (Streaming Mode):
	Create output schema file if needed
	Start Codex.Exec GenServer with options
	Return Stream that yields events as they arrive
	Clean up when stream completes or is halted


3. Codex.Exec GenServer
Purpose: Manages the lifecycle of a single codex-rs process execution.
Responsibilities:
	Spawn codex-rs process via Port
	Send input prompt via stdin
	Receive and parse JSONL events from stdout
	Monitor process health and exit status
	Clean up resources on completion or crash

State:
defstruct [
  :port,               # Port.t()
  :caller,             # pid() of requesting process
  :ref,                # reference() for synchronization
  :buffer,             # String.t() for incomplete lines
  :exit_status,        # integer() | nil
  :stderr_buffer       # String.t() for error messages
]
Lifecycle:
	init/1:
	Build command args from options
	Set environment variables
	Spawn Port with codex-rs process
	Send telemetry event (turn started)


	Message Handling:
	{port, {:data, data}}: Parse JSONL lines, send events to caller
	{port, {:exit_status, status}}: Handle process exit
	{:EXIT, port, reason}: Handle unexpected crashes


	terminate/2:
	Close port if still open
	Send telemetry event (turn completed/failed)
	Clean up any remaining resources



Error Scenarios:
	Spawn failure: Return error immediately
	JSON parse error: Emit error event, continue processing
	Non-zero exit: Emit TurnFailed with stderr contents
	Process crash: Emit TurnFailed with crash reason

GenServer API:
@spec start_link(keyword()) :: GenServer.on_start()
@spec run_turn(pid(), String.t(), map()) :: {:ok, reference()}

4. Type Modules
Codex.Events
Defines all event types emitted during turn execution.
TypedStruct Definitions:
defmodule Codex.Events.ThreadStarted do
  use TypedStruct
  typedstruct do
    field :type, :thread_started, enforce: true
    field :thread_id, String.t(), enforce: true
  end
end

# Similar for:
# - TurnStarted
# - TurnCompleted (with Usage)
# - TurnFailed (with ThreadError)
# - ItemStarted (with ThreadItem)
# - ItemUpdated (with ThreadItem)
# - ItemCompleted (with ThreadItem)
Codex.Items
Defines all item types and their variants.
Item Types:
	AgentMessage: Text or JSON response
	Reasoning: Agent's thinking summary
	CommandExecution: Command with output and exit code
	FileChange: File modifications with changes array
	McpToolCall: MCP tool invocation
	WebSearch: Search query
	TodoList: Agent's task list
	Error: Non-fatal error

Example:
defmodule Codex.Items.CommandExecution do
  use TypedStruct
  typedstruct do
    field :id, String.t(), enforce: true
    field :type, :command_execution, default: :command_execution
    field :command, String.t(), enforce: true
    field :aggregated_output, String.t(), default: ""
    field :exit_code, integer()
    field :status, atom(), enforce: true
  end
end
Codex.Options
Configuration structs for each level.
defmodule Codex.Options do
  use TypedStruct
  typedstruct do
    field :codex_path_override, String.t()
    field :base_url, String.t()
    field :api_key, String.t()
  end
end

defmodule Codex.Thread.Options do
  use TypedStruct
  typedstruct do
    field :model, String.t()
    field :sandbox_mode, atom()  # :read_only | :workspace_write | :danger_full_access
    field :working_directory, String.t()
    field :skip_git_repo_check, boolean(), default: false
  end
end

defmodule Codex.Turn.Options do
  use TypedStruct
  typedstruct do
    field :output_schema, map()
  end
end

5. Utility Modules
Codex.OutputSchemaFile
Manages temporary JSON schema files.
Functions:
@spec create(map() | nil) :: {:ok, {String.t() | nil, function()}} | {:error, term()}
Implementation:
	Creates temp directory in system tmp
	Writes schema JSON to file
	Returns path and cleanup function
	Cleanup function removes directory recursively
	Handles nil schema (no file created)

Data Flow Diagrams
Blocking Turn Execution
Client                  Thread              Exec GenServer         Port/Process
  |                       |                       |                     |
  |-- run(input) -------->|                       |                     |
  |                       |-- start_link() ------>|                     |
  |                       |                       |-- spawn() --------->|
  |                       |                       |                     |-- codex-rs starts
  |                       |-- call: run_turn ---->|                     |
  |                       |                       |-- write stdin ----->|
  |                       |                       |                     |
  |                       |<------- event --------|<-- stdout line -----|
  |                       |<------- event --------|<-- stdout line -----|
  |                       |<------- event --------|<-- stdout line -----|
  |                       |                       |                     |
  |                       |<-- TurnCompleted -----|<-- stdout line -----|
  |                       |                       |                     |-- codex-rs exits
  |                       |                       |<-- exit_status -----|
  |                       |-- stop() ------------>|                     |
  |                       |                       |-- cleanup --------->|
  |<-- {:ok, result} -----|                       |                     |
Streaming Turn Execution
Client                  Thread              Exec GenServer         Port/Process
  |                       |                       |                     |
  |-- run_streamed() ---->|                       |                     |
  |                       |-- start_link() ------>|                     |
  |                       |                       |-- spawn() --------->|
  |<-- {:ok, stream} -----|                       |                     |
  |                       |                       |                     |-- codex-rs starts
  |                       |-- call: run_turn ---->|                     |
  |                       |                       |-- write stdin ----->|
  |                       |                       |                     |
  |-- next event -------->|-- fetch event ------->|                     |
  |<-- ItemStarted -------|<----------------------|<-- stdout line -----|
  |                       |                       |                     |
  |-- next event -------->|-- fetch event ------->|                     |
  |<-- ItemCompleted -----|<----------------------|<-- stdout line -----|
  |                       |                       |                     |
  |-- next event -------->|-- fetch event ------->|                     |
  |<-- TurnCompleted -----|<----------------------|<-- stdout line -----|
  |                       |                       |                     |-- codex-rs exits
  |-- stream done ------->|-- stop() ------------>|                     |
  |                       |                       |-- cleanup --------->|
Process Model
Process Hierarchy
Application Supervisor
    │
    └─── Client Process (caller)
            │
            └─── Codex.Exec GenServer (per turn)
                    │
                    └─── Port (OS process)
                            │
                            └─── codex-rs
Key Points:
	Exec GenServer is ephemeral (one per turn)
	No persistent supervision tree needed
	Client monitors Exec GenServer
	Exec GenServer monitors Port
	Clean shutdown cascades down hierarchy

Message Passing
Client → Thread (synchronous):
{:run, input, options}
{:run_streamed, input, options}
Thread → Exec (GenServer call):
{:run_turn, input, codex_args}
Port → Exec (Port messages):
{port, {:data, binary}}
{port, {:exit_status, integer}}
{:EXIT, port, reason}
Exec → Client (via reference):
{:event, ref, event_struct}
{:error, ref, error_term}
{:done, ref}
Error Handling Strategy
Error Categories
	Configuration Errors (fail fast)
	Invalid options
	Missing codex binary
	Bad API credentials
	Return: {:error, {:config, reason}}


	Process Errors (recoverable)
	Spawn failure
	Port crash
	Return: {:error, {:process, reason}}


	Communication Errors (retryable)
	JSON parse error
	Protocol mismatch
	Return: {:error, {:communication, reason}}


	Turn Errors (expected)
	Agent failure
	API rate limit
	Model error
	Return: {:error, {:turn_failed, error_struct}}



Error Propagation
codex-rs exit code ≠ 0
    ↓
Port sends {:exit_status, code}
    ↓
Exec GenServer receives exit
    ↓
Exec parses stderr buffer
    ↓
Exec sends {:error, ref, {:turn_failed, details}}
    ↓
Thread receives error
    ↓
Client gets {:error, {:turn_failed, details}}
Cleanup Guarantees
All cleanup happens in GenServer terminate/2:
	Close Port
	Kill OS process if still running
	Remove temporary schema file
	Send telemetry event

Cleanup is guaranteed even on:
	Normal completion
	Client crash
	GenServer crash
	VM shutdown

Streaming Implementation
Stream Creation
def run_streamed(thread, input, opts) do
  {schema_path, cleanup_fn} = OutputSchemaFile.create(opts.output_schema)

  stream = Stream.resource(
    # Start function
    fn ->
      {:ok, pid} = Exec.start_link(...)
      ref = Exec.run_turn(pid, input, ...)
      {pid, ref, cleanup_fn}
    end,

    # Next function
    fn {pid, ref, cleanup_fn} = acc ->
      receive do
        {:event, ^ref, event} -> {[event], acc}
        {:done, ^ref} -> {:halt, acc}
        {:error, ^ref, error} -> raise error
      after
        30_000 -> raise TimeoutError
      end
    end,

    # After function
    fn {pid, _ref, cleanup_fn} ->
      GenServer.stop(pid)
      cleanup_fn.()
    end
  )

  {:ok, stream}
end
Key Properties:
	Lazy evaluation (events fetched on demand)
	Backpressure support (caller controls rate)
	Automatic cleanup (even if stream halted early)
	Timeout protection (30s default)

Event Buffering
In Exec GenServer:
	Small buffer (100 events) to handle bursts
	Blocks Port reading if buffer full (backpressure)
	Flush buffer on process exit

In Thread/Client:
	No buffering (events consumed immediately)
	Client controls pace via Stream consumption

Performance Considerations
Memory
Per Turn Overhead:
	GenServer state: ~1 KB
	Event buffers: ~10 KB
	Port buffers: ~4 KB
	Total: ~15 KB per concurrent turn

Streaming Benefits:
	Constant memory (O(1) per turn)
	Events processed and discarded
	No accumulation of full turn history

Latency
Event Propagation:
	codex-rs → stdout: < 1 ms
	Port → Exec: < 1 ms
	Exec → Client: < 1 ms
	Total: < 5 ms end-to-end

Optimization Opportunities:
	Batch small events
	Binary protocol (vs JSON)
	NIF for JSON parsing

Throughput
Bottlenecks:
	OpenAI API rate limits (primary)
	JSON parsing (secondary)
	Process scheduling (minimal)

Scalability:
	100s of concurrent turns easily
	1000s possible with tuning
	Limited by API, not SDK

Testing Strategy
Unit Tests
Codex Module:
	Option validation
	Thread creation
	Error cases

Thread Module:
	Turn execution (mocked Exec)
	Option passing
	Schema handling

Exec GenServer:
	Process spawning
	Event parsing
	Error handling
	Cleanup

Integration Tests
With Mock codex-rs:
	Script that emits test events
	No real API calls
	Fast and deterministic

With Real codex-rs:
	Tagged :integration
	Requires API key
	Slow but comprehensive

Property Tests
Event Parsing:
	Generate random valid events
	Verify round-trip JSON encoding
	Ensure no crashes

Stream Properties:
	Events in order
	No duplicates
	Complete consumption

Chaos Tests
Process Crashes:
	Kill Exec during turn
	Kill Port during turn
	Verify cleanup happens

Resource Exhaustion:
	Many concurrent turns
	Large event payloads
	Verify no leaks

Telemetry Integration
Events
[:codex, :turn, :start]
  Measurements: %{system_time: integer()}
  Metadata: %{thread_id: string(), input_length: integer()}

[:codex, :turn, :stop]
  Measurements: %{duration: integer()}
  Metadata: %{thread_id: string(), usage: Usage.t()}

[:codex, :turn, :exception]
  Measurements: %{duration: integer()}
  Metadata: %{thread_id: string(), error: term()}

[:codex, :item, :completed]
  Measurements: %{system_time: integer()}
  Metadata: %{thread_id: string(), item_type: atom(), item_id: string()}
Usage
:telemetry.attach_many(
  "codex-handler",
  [
    [:codex, :turn, :start],
    [:codex, :turn, :stop],
    [:codex, :turn, :exception]
  ],
  &MyApp.TelemetryHandler.handle_event/4,
  nil
)
Security Considerations
Sandbox Modes
	:read_only: Codex can read files but not write
	:workspace_write: Codex can write within working directory
	:danger_full_access: Codex has unrestricted access

Recommendations:
	Use :read_only for analysis tasks
	Use :workspace_write for development
	Avoid :danger_full_access unless necessary

Input Validation
	Sanitize file paths
	Validate schema JSON
	Escape shell arguments (handled by codex-rs)

Secrets Management
	Never log API keys
	Use environment variables
	Rotate keys regularly
	Use per-project API keys

Extension Points
Custom Event Handlers
defmodule MyApp.CodexHandler do
  def handle_event(%ItemCompleted{item: %CommandExecution{} = cmd}) do
    Logger.info("Command: #{cmd.command}, exit: #{cmd.exit_code}")
  end

  def handle_event(_), do: :ok
end

# Use with streaming
{:ok, stream} = Thread.run_streamed(thread, input)
Enum.each(stream, &MyApp.CodexHandler.handle_event/1)
Custom Telemetry
defmodule MyApp.Metrics do
  def track_usage(%Usage{} = usage) do
    :telemetry.execute(
      [:my_app, :codex, :tokens],
      %{total: usage.input_tokens + usage.output_tokens},
      %{source: :codex}
    )
  end
end
Supervision
defmodule MyApp.CodexSupervisor do
  use Supervisor

  def start_link(opts) do
    Supervisor.start_link(__MODULE__, opts, name: __MODULE__)
  end

  def init(_opts) do
    children = [
      {Task.Supervisor, name: MyApp.CodexTaskSupervisor}
    ]

    Supervisor.init(children, strategy: :one_for_one)
  end
end

# Use supervised tasks for concurrent turns
Task.Supervisor.async(MyApp.CodexTaskSupervisor, fn ->
  Thread.run(thread, input)
end)
Future Enhancements
Potential Improvements
	Native JSON Parsing: NIF for faster event parsing
	Binary Protocol: Reduce overhead vs JSONL
	WebSocket Streaming: Alternative to Port for long-running sessions
	Event Persistence: Store events for replay/debugging
	Distributed Turns: Run turns on remote nodes
	Rate Limiting: Built-in API rate limiting
	Caching: Cache common responses
	Metrics Dashboard: Real-time monitoring UI

API Stability
Stable (v1.0+):
	Core module interfaces
	Event/item struct shapes
	Option struct fields

Unstable (may change):
	Telemetry event names
	Internal GenServer implementation
	Error tuple formats

Experimental:
	Custom event handlers
	Advanced streaming modes
	Performance optimizations
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    Implementation Plan - TDD Approach

Overview
This document outlines a test-driven development (TDD) approach to implementing the Elixir Codex SDK. The plan is organized into four one-week sprints, with each sprint building on the previous one. All tests are written before implementation, using Supertester for deterministic OTP testing.
Guiding Principles
	Test First: Write tests before implementation
	Red-Green-Refactor: Fail → Pass → Clean
	Small Steps: Incremental progress with frequent validation
	Async Tests: All tests run with async: true
	No Process.sleep: Use Supertester for proper synchronization
	Integration Last: Unit tests → integration tests → live tests

Sprint 0: Project Setup (Pre-development)
Goals
	[x] Initialize Mix project
	[x] Configure dependencies
	[x] Set up CI/CD pipeline
	[x] Create documentation structure
	[x] Define project standards

Tasks Completed
	[x] Run mix new codex_sdk
	[x] Add dependencies to mix.exs	[x] jason (JSON parsing)
	[x] typed_struct (type definitions)
	[x] telemetry (observability)
	[x] supertester (testing)
	[x] mox (mocking)
	[x] ex_doc (documentation)
	[x] credo (linting)
	[x] dialyxir (type checking)
	[x] excoveralls (coverage)


	[x] Configure ExDoc with documentation structure
	[x] Set up GitHub Actions workflow
	[x] Create initial README
	[x] Write project documentation (01.md, 02-architecture.md, etc.)

Deliverables
	[x] Working Mix project
	[x] Passing mix deps.get
	[x] Passing mix compile
	[x] Green CI build
	[x] Complete documentation structure


Sprint 1: Type Definitions and Module Stubs
Duration: Week 1
Focus: Define all types, create module structure, establish test infrastructure
Phase 1.1: Event Types (Day 1)
Tests to Write
test/codex/events_test.exs:
defmodule Codex.EventsTest do
  use ExUnit.Case, async: true

  describe "ThreadStarted" do
    test "creates struct with required fields" do
      event = %Codex.Events.ThreadStarted{
        type: :thread_started,
        thread_id: "thread_abc123"
      }

      assert event.type == :thread_started
      assert event.thread_id == "thread_abc123"
    end

    test "enforces required fields" do
      assert_raise ArgumentError, fn ->
        %Codex.Events.ThreadStarted{}
      end
    end

    test "encodes to JSON correctly" do
      event = %Codex.Events.ThreadStarted{
        type: :thread_started,
        thread_id: "thread_abc123"
      }

      json = Jason.encode!(event)
      decoded = Jason.decode!(json)

      assert decoded["type"] == "thread_started"
      assert decoded["thread_id"] == "thread_abc123"
    end
  end

  # Similar tests for:
  # - TurnStarted
  # - TurnCompleted (with Usage)
  # - TurnFailed
  # - ItemStarted, ItemUpdated, ItemCompleted
  # - ThreadError
end
Implementation
lib/codex/events.ex:
defmodule Codex.Events do
  @moduledoc "Event types emitted during turn execution"
end

defmodule Codex.Events.ThreadStarted do
  use TypedStruct

  typedstruct do
    field :type, :thread_started, enforce: true
    field :thread_id, String.t(), enforce: true
  end

  @derive Jason.Encoder
end

# Implement remaining event types...
Acceptance Criteria
	[ ] All event types defined with TypedStruct
	[ ] All fields documented
	[ ] JSON encoding/decoding working
	[ ] Tests passing (async: true)
	[ ] Dialyzer clean
	[ ] ExDoc generated


Phase 1.2: Item Types (Day 2)
Tests to Write
test/codex/items_test.exs:
defmodule Codex.ItemsTest do
  use ExUnit.Case, async: true

  describe "AgentMessage" do
    test "creates message item" do
      item = %Codex.Items.AgentMessage{
        id: "msg_1",
        type: :agent_message,
        text: "Hello, world!"
      }

      assert item.id == "msg_1"
      assert item.type == :agent_message
      assert item.text == "Hello, world!"
    end

    test "encodes to JSON" do
      item = %Codex.Items.AgentMessage{
        id: "msg_1",
        type: :agent_message,
        text: "Hello"
      }

      json = Jason.encode!(item)
      decoded = Jason.decode!(json)

      assert decoded["type"] == "agent_message"
    end
  end

  describe "CommandExecution" do
    test "creates command with status" do
      item = %Codex.Items.CommandExecution{
        id: "cmd_1",
        type: :command_execution,
        command: "ls -la",
        aggregated_output: "",
        status: :in_progress
      }

      assert item.command == "ls -la"
      assert item.status == :in_progress
    end

    test "accepts completed status with exit code" do
      item = %Codex.Items.CommandExecution{
        id: "cmd_1",
        type: :command_execution,
        command: "ls -la",
        aggregated_output: "total 0",
        exit_code: 0,
        status: :completed
      }

      assert item.exit_code == 0
      assert item.status == :completed
    end
  end

  # Similar tests for all item types
end
Implementation
lib/codex/items.ex:
defmodule Codex.Items do
  @moduledoc "Thread item types and their variants"
end

defmodule Codex.Items.AgentMessage do
  use TypedStruct

  typedstruct do
    field :id, String.t(), enforce: true
    field :type, :agent_message, default: :agent_message
    field :text, String.t(), enforce: true
  end

  @derive Jason.Encoder
end

# Implement all item types...
Acceptance Criteria
	[ ] All item types defined
	[ ] Status enums documented
	[ ] JSON encoding working
	[ ] Tests passing
	[ ] Dialyzer clean


Phase 1.3: Option Structs (Day 3)
Tests to Write
test/codex/options_test.exs:
defmodule Codex.OptionsTest do
  use ExUnit.Case, async: true

  describe "Codex.Options" do
    test "creates with default values" do
      opts = %Codex.Options{}

      assert opts.codex_path_override == nil
      assert opts.base_url == nil
      assert opts.api_key == nil
    end

    test "creates with custom values" do
      opts = %Codex.Options{
        codex_path_override: "/usr/bin/codex",
        api_key: "sk-test"
      }

      assert opts.codex_path_override == "/usr/bin/codex"
      assert opts.api_key == "sk-test"
    end
  end

  describe "Codex.Thread.Options" do
    test "creates with defaults" do
      opts = %Codex.Thread.Options{}

      assert opts.sandbox_mode == nil
      assert opts.skip_git_repo_check == false
    end

    test "validates sandbox mode" do
      opts = %Codex.Thread.Options{
        sandbox_mode: :read_only
      }

      assert opts.sandbox_mode == :read_only
    end
  end

  # Tests for Turn.Options
end
Implementation
lib/codex/options.ex:
defmodule Codex.Options do
  use TypedStruct

  typedstruct do
    field :codex_path_override, String.t()
    field :base_url, String.t()
    field :api_key, String.t()
  end
end

# Implement Thread.Options and Turn.Options...
Acceptance Criteria
	[ ] All option structs defined
	[ ] Defaults documented
	[ ] Validation helpers implemented
	[ ] Tests passing


Phase 1.4: Module Stubs (Day 4)
Tests to Write
test/codex_test.exs:
defmodule CodexTest do
  use ExUnit.Case, async: true

  describe "start_thread/2" do
    test "returns thread struct" do
      assert {:ok, thread} = Codex.start_thread()
      assert %Codex.Thread{} = thread
      assert thread.thread_id == nil
    end

    test "accepts options" do
      codex_opts = %Codex.Options{api_key: "sk-test"}
      thread_opts = %Codex.Thread.Options{model: "o1"}

      assert {:ok, thread} = Codex.start_thread(codex_opts, thread_opts)
      assert thread.codex_opts.api_key == "sk-test"
      assert thread.thread_opts.model == "o1"
    end
  end

  describe "resume_thread/3" do
    test "returns thread with ID" do
      assert {:ok, thread} = Codex.resume_thread("thread_123")
      assert thread.thread_id == "thread_123"
    end
  end
end
test/codex/thread_test.exs:
defmodule Codex.ThreadTest do
  use ExUnit.Case, async: true

  describe "run/3" do
    test "defined but not implemented" do
      thread = %Codex.Thread{
        thread_id: nil,
        codex_opts: %Codex.Options{},
        thread_opts: %Codex.Thread.Options{}
      }

      # Should compile but not work yet
      assert function_exported?(Codex.Thread, :run, 3)
    end
  end
end
Implementation
lib/codex.ex:
defmodule Codex do
  @moduledoc "Main entry point for Codex SDK"

  alias Codex.Thread

  @spec start_thread(Codex.Options.t(), Codex.Thread.Options.t()) ::
    {:ok, Thread.t()}
  def start_thread(codex_opts \\ %Codex.Options{}, thread_opts \\ %Codex.Thread.Options{}) do
    thread = %Thread{
      thread_id: nil,
      codex_opts: codex_opts,
      thread_opts: thread_opts
    }

    {:ok, thread}
  end

  @spec resume_thread(String.t(), Codex.Options.t(), Codex.Thread.Options.t()) ::
    {:ok, Thread.t()}
  def resume_thread(thread_id, codex_opts \\ %Codex.Options{}, thread_opts \\ %Codex.Thread.Options{}) do
    thread = %Thread{
      thread_id: thread_id,
      codex_opts: codex_opts,
      thread_opts: thread_opts
    }

    {:ok, thread}
  end
end
lib/codex/thread.ex:
defmodule Codex.Thread do
  @moduledoc "Manages conversation threads"

  defstruct [:thread_id, :codex_opts, :thread_opts]

  @type t :: %__MODULE__{
    thread_id: String.t() | nil,
    codex_opts: Codex.Options.t(),
    thread_opts: Codex.Thread.Options.t()
  }

  @spec run(t(), String.t(), Codex.Turn.Options.t()) ::
    {:ok, Codex.Turn.Result.t()} | {:error, term()}
  def run(_thread, _input, _opts \\ %Codex.Turn.Options{}) do
    raise "Not implemented"
  end

  @spec run_streamed(t(), String.t(), Codex.Turn.Options.t()) ::
    {:ok, Enumerable.t()} | {:error, term()}
  def run_streamed(_thread, _input, _opts \\ %Codex.Turn.Options{}) do
    raise "Not implemented"
  end
end
Acceptance Criteria
	[ ] All modules compile
	[ ] Stubs defined with typespecs
	[ ] Documentation stubs present
	[ ] Basic tests passing
	[ ] Dialyzer clean


Phase 1.5: OutputSchemaFile Utility (Day 5)
Tests to Write
test/codex/output_schema_file_test.exs:
defmodule Codex.OutputSchemaFileTest do
  use ExUnit.Case, async: true

  describe "create/1" do
    test "returns nil path for nil schema" do
      assert {:ok, {nil, cleanup}} = Codex.OutputSchemaFile.create(nil)
      assert is_function(cleanup, 0)
      cleanup.()
    end

    test "creates temp file with schema" do
      schema = %{"type" => "object", "properties" => %{}}

      assert {:ok, {path, cleanup}} = Codex.OutputSchemaFile.create(schema)
      assert is_binary(path)
      assert File.exists?(path)

      # Verify content
      {:ok, content} = File.read(path)
      assert Jason.decode!(content) == schema

      # Cleanup removes file
      cleanup.()
      refute File.exists?(path)
    end

    test "cleanup is idempotent" do
      schema = %{"type" => "object"}

      assert {:ok, {_path, cleanup}} = Codex.OutputSchemaFile.create(schema)

      cleanup.()
      cleanup.()  # Should not crash
    end

    test "returns error for invalid schema" do
      assert {:error, _} = Codex.OutputSchemaFile.create("not a map")
    end
  end
end
Implementation
lib/codex/output_schema_file.ex:
defmodule Codex.OutputSchemaFile do
  @moduledoc "Helper for managing JSON schema temporary files"

  @spec create(map() | nil) :: {:ok, {String.t() | nil, function()}} | {:error, term()}
  def create(nil) do
    cleanup = fn -> :ok end
    {:ok, {nil, cleanup}}
  end

  def create(schema) when is_map(schema) do
    # Implementation...
  end

  def create(_), do: {:error, :invalid_schema}
end
Acceptance Criteria
	[ ] Handles nil schema
	[ ] Creates temp file
	[ ] Writes JSON correctly
	[ ] Cleanup removes file
	[ ] Tests passing


Sprint 2: Exec GenServer Implementation
Duration: Week 2
Focus: Process management, Port communication, event parsing
Phase 2.1: GenServer Skeleton (Day 6)
Tests to Write
test/codex/exec_test.exs:
defmodule Codex.ExecTest do
  use ExUnit.Case, async: true
  use Supertester

  describe "start_link/1" do
    test "starts GenServer successfully" do
      opts = [
        input: "Hello",
        codex_path: "/bin/true"  # Use /bin/true for testing
      ]

      assert {:ok, pid} = Codex.Exec.start_link(opts)
      assert Process.alive?(pid)

      GenServer.stop(pid)
    end

    test "returns error for missing codex binary" do
      opts = [
        input: "Hello",
        codex_path: "/nonexistent/codex"
      ]

      assert {:error, _} = Codex.Exec.start_link(opts)
    end
  end

  describe "init/1" do
    test "spawns port with correct arguments" do
      # Test with mock that logs spawn args
      # Verify Port.open called with correct args
    end
  end
end
Implementation
lib/codex/exec.ex:
defmodule Codex.Exec do
  use GenServer
  require Logger

  defstruct [
    :port,
    :caller,
    :ref,
    buffer: "",
    exit_status: nil,
    stderr_buffer: ""
  ]

  def start_link(opts) do
    GenServer.start_link(__MODULE__, opts)
  end

  @impl true
  def init(opts) do
    # Validate codex path exists
    # Build command args
    # Spawn port
    # Send telemetry
    {:ok, %__MODULE__{}}
  end

  @impl true
  def terminate(reason, state) do
    # Close port
    # Send telemetry
    :ok
  end
end
Acceptance Criteria
	[ ] GenServer starts successfully
	[ ] Port spawned
	[ ] Validation works
	[ ] Tests passing with Supertester


Phase 2.2: Port Communication (Day 7-8)
Tests to Write
defmodule Codex.Exec.PortTest do
  use ExUnit.Case, async: true
  use Supertester

  describe "stdin writing" do
    test "writes input to port" do
      # Use echo command to test stdin
      opts = [
        input: "test input",
        codex_path: "/bin/cat"
      ]

      {:ok, pid} = Codex.Exec.start_link(opts)

      # Assert output received
      assert_receive {:stdout, "test input"}

      GenServer.stop(pid)
    end
  end

  describe "stdout reading" do
    test "receives data from port" do
      # Use script that outputs known data
    end

    test "handles incomplete lines" do
      # Test buffer accumulation
    end
  end

  describe "stderr handling" do
    test "accumulates stderr" do
      # Test stderr capture
    end
  end

  describe "exit status" do
    test "receives exit status 0" do
      # Test successful exit
    end

    test "receives non-zero exit status" do
      # Test failure exit
    end
  end
end
Implementation
@impl true
def handle_info({port, {:data, data}}, %{port: port} = state) do
  # Append to buffer
  # Split on newlines
  # Process complete lines
  # Keep incomplete line in buffer
  {:noreply, state}
end

@impl true
def handle_info({port, {:exit_status, status}}, %{port: port} = state) do
  # Handle exit
  # Send final events
  {:stop, :normal, state}
end
Acceptance Criteria
	[ ] Stdin writing works
	[ ] Stdout reading works
	[ ] Line buffering correct
	[ ] Exit status captured
	[ ] Tests passing


Phase 2.3: Event Parsing (Day 9)
Tests to Write
defmodule Codex.Exec.ParserTest do
  use ExUnit.Case, async: true

  describe "parse_event/1" do
    test "parses ThreadStarted event" do
      json = ~s({"type":"thread.started","thread_id":"thread_123"})

      assert {:ok, event} = Codex.Exec.Parser.parse_event(json)
      assert %Codex.Events.ThreadStarted{} = event
      assert event.thread_id == "thread_123"
    end

    test "parses ItemCompleted with AgentMessage" do
      json = ~s({"type":"item.completed","item":{"id":"msg_1","type":"agent_message","text":"Hello"}})

      assert {:ok, event} = Codex.Exec.Parser.parse_event(json)
      assert %Codex.Events.ItemCompleted{} = event
      assert %Codex.Items.AgentMessage{} = event.item
    end

    test "returns error for invalid JSON" do
      assert {:error, _} = Codex.Exec.Parser.parse_event("invalid")
    end

    test "returns error for unknown event type" do
      json = ~s({"type":"unknown.event"})
      assert {:error, _} = Codex.Exec.Parser.parse_event(json)
    end
  end
end
Implementation
lib/codex/exec/parser.ex:
defmodule Codex.Exec.Parser do
  @moduledoc "Parses JSONL events from codex-rs"

  def parse_event(line) do
    with {:ok, json} <- Jason.decode(line),
         {:ok, event} <- build_event(json) do
      {:ok, event}
    end
  end

  defp build_event(%{"type" => "thread.started"} = json) do
    # Build ThreadStarted struct
  end

  # More event builders...
end
Acceptance Criteria
	[ ] All event types parsed
	[ ] All item types parsed
	[ ] Error handling works
	[ ] Tests passing


Phase 2.4: Integration (Day 10)
Tests to Write
defmodule Codex.Exec.IntegrationTest do
  use ExUnit.Case, async: true
  use Supertester

  @moduletag :integration

  test "full turn execution with mock script" do
    # Create mock script that emits test events
    script_path = create_mock_script()

    opts = [
      input: "test",
      codex_path: script_path
    ]

    {:ok, pid} = Codex.Exec.start_link(opts)
    ref = Codex.Exec.run_turn(pid)

    # Assert events received in order
    assert_receive {:event, ^ref, %Codex.Events.ThreadStarted{}}
    assert_receive {:event, ^ref, %Codex.Events.TurnStarted{}}
    assert_receive {:event, ^ref, %Codex.Events.ItemStarted{}}
    assert_receive {:event, ^ref, %Codex.Events.ItemCompleted{}}
    assert_receive {:event, ^ref, %Codex.Events.TurnCompleted{}}
    assert_receive {:done, ^ref}

    GenServer.stop(pid)
  end

  defp create_mock_script do
    # Write shell script that outputs test events
  end
end
Acceptance Criteria
	[ ] Full turn execution works
	[ ] Events in correct order
	[ ] Cleanup works
	[ ] Tests passing


Sprint 3: Thread Management
Duration: Week 3
Focus: Turn execution, streaming, option handling
Phase 3.1: Blocking Turn Execution (Day 11-12)
Tests to Write
defmodule Codex.Thread.RunTest do
  use ExUnit.Case, async: true
  use Supertester

  describe "run/3" do
    test "executes turn and returns result" do
      thread = %Codex.Thread{
        thread_id: nil,
        codex_opts: %Codex.Options{},
        thread_opts: %Codex.Thread.Options{}
      }

      # Mock Exec to return test events
      with_mock_exec(fn ->
        assert {:ok, result} = Codex.Thread.run(thread, "Hello")

        assert %Codex.Turn.Result{} = result
        assert result.final_response == "Hello, world!"
        assert length(result.items) > 0
        assert result.usage.input_tokens > 0
      end)
    end

    test "populates thread_id after first turn" do
      thread = %Codex.Thread{thread_id: nil, ...}

      with_mock_exec(fn ->
        {:ok, updated_thread, _result} = Codex.Thread.run(thread, "Hello")

        assert updated_thread.thread_id == "thread_123"
      end)
    end

    test "handles turn failure" do
      thread = %Codex.Thread{...}

      with_mock_exec(fn ->
        assert {:error, {:turn_failed, error}} = Codex.Thread.run(thread, "Bad input")
        assert error.message =~ "error"
      end)
    end
  end
end
Implementation
def run(%Thread{} = thread, input, opts \\ %Codex.Turn.Options{}) do
  {schema_path, cleanup} = OutputSchemaFile.create(opts.output_schema)

  try do
    {:ok, pid} = Exec.start_link(build_exec_opts(thread, input, schema_path))
    ref = Exec.run_turn(pid)

    result = collect_events(pid, ref)

    {:ok, result}
  after
    cleanup.()
  end
end

defp collect_events(pid, ref) do
  # Accumulate events until done
  # Build TurnResult
end
Acceptance Criteria
	[ ] Turn execution works
	[ ] Result accumulated correctly
	[ ] Thread ID updated
	[ ] Errors handled
	[ ] Tests passing


Phase 3.2: Streaming Turn Execution (Day 13-14)
Tests to Write
defmodule Codex.Thread.StreamedTest do
  use ExUnit.Case, async: true
  use Supertester

  describe "run_streamed/3" do
    test "returns stream of events" do
      thread = %Codex.Thread{...}

      with_mock_exec(fn ->
        assert {:ok, stream} = Codex.Thread.run_streamed(thread, "Hello")

        events = Enum.to_list(stream)

        assert length(events) > 0
        assert %Codex.Events.ThreadStarted{} = hd(events)
        assert %Codex.Events.TurnCompleted{} = List.last(events)
      end)
    end

    test "stream is lazy" do
      # Verify events not processed until consumed
    end

    test "stream cleanup on halt" do
      # Verify resources cleaned up if stream halted early
    end
  end
end
Implementation
def run_streamed(%Thread{} = thread, input, opts \\ %Codex.Turn.Options{}) do
  {schema_path, cleanup} = OutputSchemaFile.create(opts.output_schema)

  stream = Stream.resource(
    fn -> start_turn(thread, input, schema_path, cleanup) end,
    fn state -> fetch_next_event(state) end,
    fn state -> cleanup_turn(state) end
  )

  {:ok, stream}
end
Acceptance Criteria
	[ ] Stream returns events
	[ ] Lazy evaluation
	[ ] Cleanup works
	[ ] Tests passing


Phase 3.3: Option Handling (Day 15)
Tests to Write
describe "option passing" do
  test "passes codex options to exec" do
    # Test API key, base URL passed
  end

  test "passes thread options to exec" do
    # Test model, sandbox, working directory
  end

  test "passes turn options to exec" do
    # Test output schema
  end
end
Acceptance Criteria
	[ ] All options passed correctly
	[ ] Environment variables set
	[ ] Command args correct
	[ ] Tests passing


Sprint 4: Integration and Polish
Duration: Week 4
Focus: End-to-end tests, examples, documentation, CI/CD
Phase 4.1: Integration Tests (Day 16-17)
Tests to Write
defmodule Codex.IntegrationTest do
  use ExUnit.Case
  use Supertester

  @moduletag :integration

  describe "complete workflow" do
    test "start thread, run turn, get result" do
      {:ok, thread} = Codex.start_thread()

      {:ok, result} = Codex.Thread.run(thread, "Say hello")

      assert result.final_response =~ "hello"
    end

    test "multiple turns in same thread" do
      {:ok, thread} = Codex.start_thread()

      {:ok, result1} = Codex.Thread.run(thread, "Say hello")
      {:ok, result2} = Codex.Thread.run(thread, "Say goodbye")

      assert result2.items |> length() > 0
    end

    test "resume thread" do
      {:ok, thread1} = Codex.start_thread()
      {:ok, _result} = Codex.Thread.run(thread1, "Remember: banana")

      # Resume with same ID
      {:ok, thread2} = Codex.resume_thread(thread1.thread_id)
      {:ok, result} = Codex.Thread.run(thread2, "What should I remember?")

      assert result.final_response =~ "banana"
    end

    test "structured output" do
      schema = %{
        "type" => "object",
        "properties" => %{
          "message" => %{"type" => "string"}
        }
      }

      {:ok, thread} = Codex.start_thread()

      {:ok, result} = Codex.Thread.run(
        thread,
        "Say hello in JSON",
        %Codex.Turn.Options{output_schema: schema}
      )

      assert {:ok, json} = Jason.decode(result.final_response)
      assert json["message"]
    end
  end
end
Acceptance Criteria
	[ ] All integration tests passing
	[ ] Real codex-rs tested (when available)
	[ ] Mock tests passing
	[ ] Coverage > 95%


Phase 4.2: Examples (Day 18)
Create example scripts:
	examples/basic.exs: Simple conversation
	examples/streaming.exs: Real-time event processing
	examples/structured_output.exs: JSON schema usage
	examples/multi_turn.exs: Extended conversation
	examples/file_operations.exs: File change tracking

Each example should:
	[ ] Be runnable with mix run examples/X.exs
	[ ] Include comments explaining each step
	[ ] Demonstrate best practices
	[ ] Handle errors gracefully


Phase 4.3: Documentation Polish (Day 19)
Tasks:
	[ ] Complete all @doc and @moduledoc
	[ ] Add @spec for all public functions
	[ ] Generate ExDoc HTML
	[ ] Review and update all guides
	[ ] Add diagrams where helpful
	[ ] Create CHANGELOG.md
	[ ] Update README with current status


Phase 4.4: CI/CD and Release (Day 20)
Tasks:
	[ ] Ensure CI passing
	[ ] Run Dialyzer (zero warnings)
	[ ] Run Credo (zero issues)
	[ ] Check test coverage (>95%)
	[ ] Review security (no hardcoded secrets)
	[ ] Tag v0.1.0
	[ ] Publish to Hex.pm
	[ ] Generate and publish docs to HexDocs


Testing Strategy Summary
Test Categories
	Unit Tests: Test individual functions in isolation
	All async: true
	Use Supertester for OTP testing
	Mock external dependencies
	Fast (< 1ms per test)


	Integration Tests: Test component interactions
	Tagged :integration
	Use mock codex-rs script
	Test full workflows
	Medium speed (< 100ms per test)


	Live Tests: Test with real codex-rs
	Tagged :live
	Require API key via env var
	Optional (skip in CI)
	Slow (seconds per test)



Coverage Goals
	Overall: 95%+
	Core modules: 100% (Codex, Thread, Exec)
	Types: 100% (Events, Items, Options)
	Utilities: 90%+

Test Infrastructure
Supertester Setup:
# test/support/supertester_helpers.ex
defmodule CodexSdk.SupertesterHelpers do
  use Supertester

  def with_mock_exec(fun) do
    # Helper to mock Exec GenServer
  end

  def mock_events(events) do
    # Helper to emit mock events
  end
end
Mox Setup:
# test/support/mocks.ex
Mox.defmock(CodexSdk.ExecMock, for: CodexSdk.ExecBehaviour)

Milestones
M1: Types Complete (End of Sprint 1)
	[x] All TypedStructs defined
	[x] JSON encoding working
	[x] Module stubs created
	[x] Tests passing

M2: Exec Working (End of Sprint 2)
	[ ] Exec GenServer functional
	[ ] Port communication working
	[ ] Event parsing complete
	[ ] Integration tests passing

M3: API Complete (End of Sprint 3)
	[ ] Blocking turns working
	[ ] Streaming turns working
	[ ] All options supported
	[ ] Full test coverage

M4: Production Ready (End of Sprint 4)
	[ ] All tests passing
	[ ] Documentation complete
	[ ] Examples working
	[ ] Published to Hex.pm


Risk Management
Known Risks
	codex-rs changes: TypeScript SDK may change
	Mitigation: Pin to specific version, test with multiple versions


	Port communication complexity: Edge cases in JSONL parsing
	Mitigation: Comprehensive parser tests, fuzzing


	Process cleanup: Resource leaks on crashes
	Mitigation: Chaos tests, supervision review


	Test determinism: Flaky tests with OTP
	Mitigation: Supertester, no Process.sleep, proper sync



Contingency Plans
	Behind schedule: Cut streaming mode to v1.1
	Critical bugs: Focus on blocking mode first
	API changes: Document breaking changes, version clearly


Definition of Done
A feature is complete when:
	[ ] Tests written first (TDD)
	[ ] Tests passing (async: true)
	[ ] Code documented (@doc, @moduledoc, @spec)
	[ ] Dialyzer clean
	[ ] Credo clean
	[ ] Coverage maintained (>95%)
	[ ] Reviewed by team
	[ ] Examples updated
	[ ] Changelog updated


Success Metrics
Quantitative
	95%+ test coverage
	100% Dialyzer clean
	100% Credo compliant
	< 5 minute full test suite
	< 50ms average test time
	Zero flaky tests

Qualitative
	Clear, readable code
	Comprehensive documentation
	Helpful error messages
	Easy to use API
	Well-commented examples
	Positive community feedback


Next Steps After MVP
v0.2.0 Features
	[ ] Telemetry documentation
	[ ] Supervision tree examples
	[ ] Performance benchmarks
	[ ] Phoenix LiveView integration

v0.3.0 Features
	[ ] Persistent event logging
	[ ] Custom event handlers API
	[ ] Advanced streaming modes
	[ ] WebSocket support (if codex-rs adds it)

v1.0.0 Criteria
	[ ] 6+ months in production
	[ ] Stable API (no breaking changes)
	[ ] Comprehensive docs
	[ ] Active maintenance
	[ ] Community adoption
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    Testing Strategy

Overview
The Elixir Codex SDK follows a comprehensive test-driven development (TDD) approach using Supertester for deterministic OTP testing. This document outlines our testing philosophy, strategies, tools, and best practices.
Testing Philosophy
Core Principles
	Test First: Write tests before implementation
	Deterministic: Zero flaky tests, zero Process.sleep
	Fast: Full suite < 5 minutes, average test < 50ms
	Comprehensive: 95%+ coverage, all edge cases
	Maintainable: Clear, readable, well-organized tests
	Async: All tests run with async: true where possible

Red-Green-Refactor Cycle
	Red: Write a failing test that defines desired behavior
	Green: Write minimal code to make test pass
	Refactor: Improve code quality while keeping tests green
	Repeat: Continue with next feature

Test Categories
1. Unit Tests
Purpose: Test individual functions and modules in isolation.
Characteristics:
	Run with async: true
	Mock all external dependencies
	Focus on single responsibility
	Fast (< 1ms per test)
	High coverage of edge cases

Example:
defmodule Codex.EventsTest do
  use ExUnit.Case, async: true

  describe "ThreadStarted" do
    test "creates struct with required fields" do
      event = %Codex.Events.ThreadStarted{
        type: :thread_started,
        thread_id: "thread_abc123"
      }

      assert event.type == :thread_started
      assert event.thread_id == "thread_abc123"
    end

    test "enforces required fields" do
      assert_raise ArgumentError, fn ->
        %Codex.Events.ThreadStarted{}
      end
    end
  end
end
2. Integration Tests
Purpose: Test interactions between components.
Characteristics:
	Tagged :integration
	Use mock codex-rs script
	Test full workflows
	Medium speed (< 100ms per test)
	May run synchronously

Example:
defmodule Codex.Thread.IntegrationTest do
  use ExUnit.Case
  use Supertester

  @moduletag :integration

  test "full turn execution with mock codex" do
    mock_script = create_mock_codex_script([
      ~s({"type":"thread.started","thread_id":"thread_123"}),
      ~s({"type":"turn.started"}),
      ~s({"type":"item.completed","item":{"id":"1","type":"agent_message","text":"Hello"}}),
      ~s({"type":"turn.completed","usage":{"input_tokens":10,"cached_input_tokens":0,"output_tokens":5}})
    ])

    codex_opts = %Codex.Options{codex_path_override: mock_script}
    {:ok, thread} = Codex.start_thread(codex_opts)

    {:ok, result} = Codex.Thread.run(thread, "test input")

    assert result.final_response == "Hello"
    assert result.usage.input_tokens == 10
    assert thread.thread_id == "thread_123"

    File.rm!(mock_script)
  end

  defp create_mock_codex_script(events) do
    script = """
    #!/bin/bash
    #{Enum.map_join(events, "\n", &"echo '#{&1}'")}
    """

    path = Path.join(System.tmp_dir!(), "mock_codex_#{:rand.uniform(10000)}")
    File.write!(path, script)
    File.chmod!(path, 0o755)
    path
  end
end
3. Live Tests
Purpose: Test against real codex-rs binary and OpenAI API.
Characteristics:
	Tagged :live
	Require opt-in via CODEX_TEST_LIVE=true
	Optional (skip in CI by default)
	Slow (seconds per test)
	Useful for validation and debugging

Example:
defmodule Codex.LiveTest do
  use ExUnit.Case

  @moduletag :live
  @moduletag timeout: 60_000

  setup do
    case System.get_env("CODEX_TEST_LIVE") do
      value when value in ["1", "true", "yes"] ->
        case System.get_env("CODEX_PATH") || System.find_executable("codex") do
          path when is_binary(path) and path != "" -> :ok
          _ -> {:skip, "Install codex or set CODEX_PATH"}
        end

      _ ->
        {:skip, "Set CODEX_TEST_LIVE=true and run with mix test --only live --include live"}
    end
  end

  test "real turn execution" do
    {:ok, thread} = Codex.start_thread()

    {:ok, result} = Codex.Thread.run(thread, "Say 'test successful' and nothing else")

    assert result.final_response =~ "test successful"
    assert result.usage.input_tokens > 0
  end
end
4. Property Tests
Purpose: Test properties that should hold for all inputs.
Characteristics:
	Use StreamData for generation
	Test invariants and laws
	Discover edge cases automatically
	Run many iterations

Example:
defmodule Codex.Events.PropertyTest do
  use ExUnit.Case, async: true
  use ExUnitProperties

  property "all events encode and decode correctly" do
    check all event <- event_generator() do
      json = Jason.encode!(event)
      {:ok, decoded} = Jason.decode(json)

      assert decoded["type"] in [
        "thread.started", "turn.started", "turn.completed",
        "turn.failed", "item.started", "item.updated",
        "item.completed", "error"
      ]
    end
  end

  defp event_generator do
    gen all type <- member_of([:thread_started, :turn_started, :turn_completed]),
            thread_id <- string(:alphanumeric, min_length: 1, max_length: 50) do
      case type do
        :thread_started ->
          %Codex.Events.ThreadStarted{
            type: :thread_started,
            thread_id: thread_id
          }

        :turn_started ->
          %Codex.Events.TurnStarted{type: :turn_started}

        :turn_completed ->
          %Codex.Events.TurnCompleted{
            type: :turn_completed,
            usage: %Codex.Events.Usage{
              input_tokens: 10,
              cached_input_tokens: 0,
              output_tokens: 5
            }
          }
      end
    end
  end
end
5. Chaos Tests
Purpose: Test system resilience under adverse conditions.
Characteristics:
	Simulate process crashes
	Test resource cleanup
	Verify supervision behavior
	Test under high load

Example:
defmodule Codex.ChaosTest do
  use ExUnit.Case
  use Supertester

  describe "resilience" do
    test "handles Exec GenServer crash during turn" do
      {:ok, thread} = Codex.start_thread()

      # Start turn in separate process
      task = Task.async(fn ->
        Codex.Thread.run(thread, "test")
      end)

      # Give it time to start
      Process.sleep(50)

      # Find and kill the Exec GenServer
      [{exec_pid, _}] = Registry.lookup(CodexSdk.ExecRegistry, thread.thread_id)
      Process.exit(exec_pid, :kill)

      # Should return error, not crash
      assert {:error, _} = Task.await(task)
    end

    test "cleans up resources on early stream halt" do
      {:ok, thread} = Codex.start_thread()
      {:ok, result} = Codex.Thread.run_streamed(thread, "test")

      # Track temp files before
      temp_files_before = count_temp_files()

      # Take only first event, halting stream early
      [_first_event | _] = result |> Codex.RunResultStreaming.raw_events() |> Enum.take(1)

      # Give cleanup time
      Process.sleep(100)

      # Verify no temp files leaked
      temp_files_after = count_temp_files()
      assert temp_files_after <= temp_files_before
    end

    defp count_temp_files do
      Path.wildcard(Path.join(System.tmp_dir!(), "codex-output-schema-*"))
      |> length()
    end
  end
end
Supertester Integration
Why Supertester?
Supertester provides deterministic OTP testing without Process.sleep. It enables:
	Proper Synchronization: Wait for actual conditions, not arbitrary timeouts
	Async Safety: All tests can run async: true
	Clear Assertions: Readable test code with helpful error messages
	Zero Flakes: Deterministic behavior eliminates timing issues

Basic Usage
defmodule Codex.Exec.SupertesterTest do
  use ExUnit.Case, async: true
  use Supertester

  test "GenServer receives message" do
    {:ok, pid} = Codex.Exec.start_link(...)

    # Send message
    send(pid, {:test, self()})

    # Wait for response (not Process.sleep!)
    assert_receive {:response, value}
    assert value == :expected
  end

  test "GenServer state changes" do
    {:ok, pid} = Codex.Exec.start_link(...)

    # Trigger state change
    GenServer.call(pid, :change_state)

    # Assert state changed
    assert :sys.get_state(pid).changed == true
  end
end
Advanced Patterns
Testing Async Workflows:
test "async event processing" do
  {:ok, pid} = Codex.Exec.start_link(...)

  ref = make_ref()
  GenServer.cast(pid, {:process, ref, self()})

  # Wait for specific message pattern
  assert_receive {:processed, ^ref, result}, 1000
  assert result.success
end
Testing Supervision:
test "supervised restart" do
  {:ok, sup} = Codex.Supervisor.start_link()

  # Get child pid
  [{:undefined, pid, :worker, _}] = Supervisor.which_children(sup)

  # Kill child
  Process.exit(pid, :kill)

  # Wait for restart
  eventually(fn ->
    [{:undefined, new_pid, :worker, _}] = Supervisor.which_children(sup)
    assert new_pid != pid
    assert Process.alive?(new_pid)
  end)
end
Mock Strategies
1. Mox for Protocols
When: Testing modules that depend on behaviors.
Example:
# Define behavior
defmodule Codex.ExecBehaviour do
  @callback run_turn(pid(), String.t(), map()) :: reference()
  @callback get_events(pid(), reference()) :: [Codex.Events.t()]
end

# Define mock in test_helper.exs
Mox.defmock(Codex.ExecMock, for: Codex.ExecBehaviour)

# Use in tests
test "thread uses exec" do
  Mox.expect(Codex.ExecMock, :run_turn, fn _pid, input, _opts ->
    assert input == "test"
    make_ref()
  end)

  Mox.expect(Codex.ExecMock, :get_events, fn _pid, _ref ->
    [
      %Codex.Events.ThreadStarted{...},
      %Codex.Events.TurnCompleted{...}
    ]
  end)

  # Test with mock
  thread = %Codex.Thread{exec: Codex.ExecMock, ...}
  {:ok, result} = Codex.Thread.run(thread, "test")
end
2. Mock Scripts for Exec
When: Testing Exec GenServer with controlled output.
Example:
defmodule MockCodexScript do
  def create(events) when is_list(events) do
    script_content = """
    #!/bin/bash
    # Read stdin (ignore for mock)
    cat > /dev/null

    # Output events
    #{Enum.map_join(events, "\n", &"echo '#{&1}'")}

    exit 0
    """

    path = Path.join(System.tmp_dir!(), "mock_codex_#{System.unique_integer([:positive])}.sh")
    File.write!(path, script_content)
    File.chmod!(path, 0o755)

    path
  end

  def cleanup(path) do
    File.rm(path)
  end
end

# Usage in tests
test "exec processes events" do
  events = [
    Jason.encode!(%{type: "thread.started", thread_id: "t1"}),
    Jason.encode!(%{type: "turn.completed", usage: %{input_tokens: 5}})
  ]

  script = MockCodexScript.create(events)

  try do
    {:ok, pid} = Codex.Exec.start_link(codex_path: script, input: "test")
    # ... test assertions
  after
    MockCodexScript.cleanup(script)
  end
end
3. Test Doubles for Data
When: Testing with known data structures.
Example:
defmodule Codex.Fixtures do
  def thread_started_event(thread_id \\ "thread_test123") do
    %Codex.Events.ThreadStarted{
      type: :thread_started,
      thread_id: thread_id
    }
  end

  def agent_message_item(text \\ "Hello") do
    %Codex.Items.AgentMessage{
      id: "msg_#{System.unique_integer([:positive])}",
      type: :agent_message,
      text: text
    }
  end

  def complete_turn_result do
    %Codex.Turn.Result{
      items: [agent_message_item()],
      final_response: "Hello",
      usage: %Codex.Events.Usage{
        input_tokens: 10,
        cached_input_tokens: 0,
        output_tokens: 5
      }
    }
  end
end
Coverage Goals
Overall Coverage: 95%+
Per Module:
	Core modules (Codex, Thread, Exec): 100%
	Type modules (Events, Items, Options): 100%
	Utility modules (OutputSchemaFile): 95%
	Test support modules: 80%

Coverage Tool: ExCoveralls
Configuration in mix.exs:
def project do
  [
    test_coverage: [tool: ExCoveralls],
    preferred_cli_env: [
      coveralls: :test,
      "coveralls.detail": :test,
      "coveralls.post": :test,
      "coveralls.html": :test
    ]
  ]
end
Commands:
# Run tests with coverage
mix coveralls

# Detailed coverage report
mix coveralls.detail

# HTML coverage report
mix coveralls.html

# CI coverage (upload to Coveralls.io)
mix coveralls.github

Coverage Exceptions
Some code is deliberately excluded:
# coveralls-ignore-start
def debug_helper do
  # Only used in development
end
# coveralls-ignore-stop
Test Organization
Directory Structure
test/
├── codex_test.exs                    # Codex module tests
├── codex/
│   ├── thread_test.exs              # Thread module tests
│   ├── exec_test.exs                # Exec GenServer tests
│   ├── exec/
│   │   ├── parser_test.exs          # Event parser tests
│   │   └── integration_test.exs     # Exec integration tests
│   ├── events_test.exs              # Event type tests
│   ├── items_test.exs               # Item type tests
│   ├── options_test.exs             # Option struct tests
│   └── output_schema_file_test.exs  # Schema file helper tests
├── integration/
│   ├── basic_workflow_test.exs      # End-to-end workflows
│   ├── streaming_test.exs           # Streaming workflows
│   └── error_scenarios_test.exs     # Error handling
├── live/
│   └── real_codex_test.exs          # Tests with real API
├── property/
│   ├── events_property_test.exs     # Event properties
│   └── parsing_property_test.exs    # Parser properties
├── chaos/
│   └── resilience_test.exs          # Chaos engineering
├── support/
│   ├── fixtures.ex                  # Test data fixtures
│   ├── mock_codex_script.ex         # Mock script helper
│   └── supertester_helpers.ex       # Supertester utilities
└── test_helper.exs                  # Test configuration
File Naming
	*_test.exs: Standard tests
	*_integration_test.exs: Integration tests
	*_property_test.exs: Property-based tests

Test Naming
Descriptive Names:
# Good
test "returns error when codex binary not found"
test "accumulates events until turn completes"
test "cleans up temp files on early stream halt"

# Bad
test "it works"
test "error case"
test "cleanup"
Describe Blocks:
describe "run/3" do
  test "executes turn successfully" do
    # ...
  end

  test "handles API errors gracefully" do
    # ...
  end
end

describe "run/3 with output schema" do
  test "creates temporary schema file" do
    # ...
  end

  test "cleans up schema file after turn" do
    # ...
  end
end
Assertions and Matchers
Standard Assertions
# Equality
assert result == expected
refute result == unexpected

# Pattern matching
assert %Codex.Events.ThreadStarted{thread_id: id} = event
assert id =~ ~r/thread_\w+/

# Boolean
assert Process.alive?(pid)
assert File.exists?(path)

# Membership
assert value in list
assert Map.has_key?(map, :key)

# Exceptions
assert_raise ArgumentError, fn ->
  %Codex.Events.ThreadStarted{}
end

# Messages
assert_receive {:event, ^ref, event}, 1000
refute_received {:error, _}
Custom Assertions
defmodule CodexSdk.Assertions do
  import ExUnit.Assertions

  def assert_valid_thread_id(thread_id) do
    assert is_binary(thread_id), "thread_id must be a string"
    assert String.starts_with?(thread_id, "thread_"), "thread_id must start with 'thread_'"
    assert String.length(thread_id) > 7, "thread_id must have content after prefix"
  end

  def assert_complete_turn_result(result) do
    assert %Codex.Turn.Result{} = result
    assert is_list(result.items)
    assert is_binary(result.final_response)
    assert %Codex.Events.Usage{} = result.usage
    assert result.usage.input_tokens > 0
  end

  def assert_events_in_order(events, expected_types) do
    actual_types = Enum.map(events, & &1.type)
    assert actual_types == expected_types,
      "Events out of order.\nExpected: #{inspect(expected_types)}\nActual: #{inspect(actual_types)}"
  end
end
Error Testing
Expected Errors
test "returns error for invalid schema" do
  thread = %Codex.Thread{...}

  result = Codex.Thread.run(
    thread,
    "test",
    %Codex.Turn.Options{output_schema: "invalid"}
  )

  assert {:error, {:invalid_schema, _}} = result
end
Error Propagation
test "propagates turn failure from codex" do
  mock_script = create_failing_mock([
    ~s({"type":"thread.started","thread_id":"t1"}),
    ~s({"type":"turn.failed","error":{"message":"API error"}})
  ])

  codex_opts = %Codex.Options{codex_path_override: mock_script}
  {:ok, thread} = Codex.start_thread(codex_opts)

  result = Codex.Thread.run(thread, "test")

  assert {:error, {:turn_failed, error}} = result
  assert error.message == "API error"
end
Error Recovery
test "recovers from transient errors" do
  # Test retry logic, fallbacks, etc.
end
Performance Testing
Timing Assertions
test "parses event in under 1ms" do
  event_json = ~s({"type":"thread.started","thread_id":"t1"})

  {time_us, result} = :timer.tc(fn ->
    Codex.Exec.Parser.parse_event(event_json)
  end)

  assert {:ok, _event} = result
  assert time_us < 1000, "Parsing took #{time_us}µs, expected < 1000µs"
end
Load Testing
test "handles 100 concurrent turns" do
  threads = for _ <- 1..100 do
    {:ok, thread} = Codex.start_thread()
    thread
  end

  tasks = for thread <- threads do
    Task.async(fn ->
      Codex.Thread.run(thread, "test")
    end)
  end

  results = Task.await_many(tasks, 30_000)

  assert Enum.all?(results, fn
    {:ok, _} -> true
    _ -> false
  end)
end
Memory Testing
test "streaming does not accumulate memory" do
  {:ok, thread} = Codex.start_thread()
  {:ok, result} = Codex.Thread.run_streamed(thread, "generate 1000 items")

  memory_before = :erlang.memory(:total)

  # Consume stream
  result
  |> Codex.RunResultStreaming.raw_events()
  |> Enum.each(fn _ -> :ok end)

  memory_after = :erlang.memory(:total)
  memory_delta = memory_after - memory_before

  # Should be roughly constant (< 1MB growth)
  assert memory_delta < 1_000_000,
    "Memory grew by #{memory_delta} bytes, expected < 1MB"
end
CI/CD Integration
GitHub Actions Workflow
name: CI

on: [push, pull_request]

jobs:
  test:
    runs-on: ubuntu-latest
    strategy:
      matrix:
        elixir: ['1.14', '1.15', '1.16']
        otp: ['25', '26', '27']

    steps:
      - uses: actions/checkout@v3

      - name: Setup Elixir
        uses: erlef/setup-beam@v1
        with:
          elixir-version: ${{ matrix.elixir }}
          otp-version: ${{ matrix.otp }}

      - name: Restore dependencies cache
        uses: actions/cache@v3
        with:
          path: deps
          key: ${{ runner.os }}-mix-${{ hashFiles('**/mix.lock') }}
          restore-keys: ${{ runner.os }}-mix-

      - name: Install dependencies
        run: mix deps.get

      - name: Run tests
        run: mix test --exclude live

      - name: Run integration tests
        run: mix test --only integration

      - name: Check coverage
        run: mix coveralls.github
        env:
          GITHUB_TOKEN: ${{ secrets.GITHUB_TOKEN }}

      - name: Run Dialyzer
        run: mix dialyzer

      - name: Run Credo
        run: mix credo --strict
Local Pre-commit Checks
#!/bin/bash
# .git/hooks/pre-commit

echo "Running tests..."
mix test || exit 1

echo "Running Dialyzer..."
mix dialyzer || exit 1

echo "Running Credo..."
mix credo --strict || exit 1

echo "Checking coverage..."
mix coveralls || exit 1

echo "All checks passed!"

Best Practices
DO
	Write tests first - TDD approach
	Use descriptive names - Clearly state what's being tested
	Test one thing - Single responsibility per test
	Use Supertester - No Process.sleep
	Mock external deps - Fast, deterministic tests
	Test edge cases - Null, empty, invalid inputs
	Test errors - Both expected and unexpected
	Keep tests simple - Easy to understand and maintain
	Use fixtures - DRY test data
	Run tests often - Continuous feedback

DON'T
	Don't use Process.sleep - Use proper synchronization
	Don't test implementation - Test behavior, not internals
	Don't share state - Each test should be independent
	Don't skip failing tests - Fix or remove them
	Don't write flaky tests - Always reproducible
	Don't mock everything - Test real integrations when possible
	Don't ignore warnings - Keep Dialyzer clean
	Don't hardcode values - Use variables and constants
	Don't write long tests - Break into smaller tests
	Don't test external APIs - Mock or tag as :live

Troubleshooting
Flaky Tests
Symptoms: Test sometimes passes, sometimes fails.
Common Causes:
	Using Process.sleep for synchronization
	Shared state between tests
	Race conditions
	Timing assumptions

Solutions:
	Use Supertester for proper sync
	Ensure async: true is safe
	Use assert_receive with timeout
	Check for shared resources

Slow Tests
Symptoms: Tests take too long to run.
Common Causes:
	Real API calls
	Large data generation
	Inefficient algorithms
	Too much setup

Solutions:
	Mock external calls
	Use smaller test data
	Optimize code under test
	Cache expensive setup

Low Coverage
Symptoms: Coverage below target.
Common Causes:
	Missing edge case tests
	Untested error paths
	Dead code

Solutions:
	Review coverage report
	Add missing tests
	Remove dead code
	Test all branches

Conclusion
A comprehensive testing strategy is essential for building reliable, maintainable software. By following TDD principles, using Supertester for deterministic OTP testing, maintaining high coverage, and organizing tests clearly, we ensure the Elixir Codex SDK is production-ready and trustworthy.
Key takeaways:
	Test first - Write tests before implementation
	No flakes - Use proper synchronization, not sleeps
	High coverage - 95%+ with focus on critical paths
	Fast feedback - Quick test runs enable rapid iteration
	Clear organization - Well-structured tests are maintainable tests
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    API Reference

Complete API documentation for all modules in the Elixir Codex SDK.
Module Overview
	Module	Purpose
	Codex	Main entry point for starting and resuming threads
	Codex.Thread	Manages conversation threads and turn execution
	Codex.Transport	Transport behaviour for turn execution
	Codex.AppServer	Stateful app-server JSON-RPC connection + v2 request APIs
	Codex.Agent	Reusable agent definition (instructions, tools, hooks)
	Codex.RunConfig	Per-run overrides (max_turns, history behavior, hooks)
	Codex.AgentRunner	Multi-turn runner coordinating threads and tool invocations
	Codex.Exec	Exec JSONL subprocess wrapper (codex exec --experimental-json)
	Codex.Events	Event type definitions
	Codex.Items	Thread item type definitions
	Codex.Options	Configuration structs
	Codex.OutputSchemaFile	JSON schema file management


Transports
The SDK supports both upstream external transports:
	Exec JSONL (default): codex exec --experimental-json
	App-server JSON-RPC (optional): codex app-server (newline-delimited JSON over stdio)

Select transport per-thread via Codex.Thread.Options.transport:
{:ok, conn} = Codex.AppServer.connect(codex_opts)
{:ok, thread} = Codex.start_thread(codex_opts, %{transport: {:app_server, conn}})
Codex
Main entry point for the Codex SDK. Use this module to create new threads or resume existing ones.
Functions
start_thread/2
Creates a new conversation thread with the Codex agent.
Signature:
@spec start_thread(Codex.Options.t(), Codex.Thread.Options.t()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}
Parameters:
	codex_opts (optional): Global Codex options. Defaults to %Codex.Options{}
	thread_opts (optional): Thread-specific options. Defaults to %Codex.Thread.Options{}

Returns:
	{:ok, thread}: New thread struct ready for turn execution
	{:error, reason}: Configuration error

Examples:
# Start with defaults
{:ok, thread} = Codex.start_thread()

# Start with custom API key
codex_opts = %Codex.Options{api_key: "sk-..."}
{:ok, thread} = Codex.start_thread(codex_opts)

# Start with thread options
thread_opts = %Codex.Thread.Options{
  sandbox: :read_only,
  working_directory: "/path/to/project"
}
{:ok, thread} = Codex.start_thread(%Codex.Options{}, thread_opts)

resume_thread/3
Resumes an existing conversation thread from its persisted session.
Signature:
@spec resume_thread(String.t(), Codex.Options.t(), Codex.Thread.Options.t()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}
Parameters:
	thread_id: ID of the thread to resume (from ~/.codex/sessions)
	codex_opts (optional): Global Codex options
	thread_opts (optional): Thread-specific options

Returns:
	{:ok, thread}: Thread struct with existing thread_id
	{:error, reason}: Thread not found or configuration error

Examples:
# Resume with thread ID
{:ok, thread} = Codex.resume_thread("thread_abc123")

# Resume with custom options
codex_opts = %Codex.Options{base_url: "https://custom.api"}
{:ok, thread} = Codex.resume_thread("thread_abc123", codex_opts)
Notes:
	Threads are persisted in ~/.codex/sessions by codex-rs
	Thread history and context are automatically restored
	The thread_id is available after the first turn completes


Agents and Runner
Codex.Thread.run/3 delegates to a multi-turn runner that can be configured with reusable agents and per-run settings.
Codex.Agent
Represents a reusable agent definition with fields for instructions or prompt, optional handoffs, tools, guardrail lists, hooks, and optional model or model_settings overrides. New fields mirror the agent runner ADRs:
	handoff_description and handoffs (lists of downstream Codex.Agent or Codex.Handoff.wrap/2 structs) describe delegation targets
	tool_use_behavior controls when tool outputs end a run (:run_llm_again default, :stop_on_first_tool, %{stop_at_tool_names: [...]}, or a callback)
	reset_tool_choice resets tool choice hints after a tool call (default: true)

Build via Codex.Agent.new/1 with maps, keyword lists, or an existing struct.
Codex.Handoff.wrap/2 turns an agent into a handoff tool with optional input filters and history nesting controls; Codex.AgentRunner.get_handoffs/2 filters enabled handoffs using the provided context. Guardrails can be created with Codex.Guardrail.new/1 and Codex.ToolGuardrail.new/1; when supplied on the agent/run config they run before turns, after final outputs, and around tool calls, raising Codex.GuardrailError on rejections/tripwires.
Codex.RunConfig
Per-run overrides built with Codex.RunConfig.new/1. Defaults: max_turns: 10, nest_handoff_history: true, auto_previous_response_id: false, optional model override, tracing metadata (workflow, group, trace_id, trace_include_sensitive_data, tracing_disabled), guardrail placeholders, and a call_model_input_filter hook slot (not yet wired). Validation ensures max_turns is a positive integer. The optional file_search field seeds hosted file search calls with vector_store_ids, filters, ranking_options, and include_search_results (run-level values override thread defaults). conversation_id and previous_response_id are recorded on thread metadata and used for future chaining; when auto_previous_response_id is enabled and a backend emits response_id, the runner updates previous_response_id automatically (currently nil on codex exec --experimental-json).
Codex.AgentRunner
Low-level entry point for multi-turn execution. Accepts a thread, input, and options that may include :agent, :run_config, :max_turns, and per-turn flags (e.g., output_schema). Codex.Thread.run/3 and Codex.Thread.run_streamed/3 are facades over this runner.
Example:
{:ok, thread} = Codex.start_thread()
{:ok, result} =
  Codex.AgentRunner.run(thread, "Summarize docs",
    run_config: %{max_turns: 5},
    agent: %{instructions: "Be concise"}
  )

Codex.Thread
Manages individual conversation threads and turn execution. Threads maintain state across multiple turns.
Type: t()
@type t() :: %Codex.Thread{
  thread_id: String.t() | nil,
  codex_opts: Codex.Options.t(),
  thread_opts: Codex.Thread.Options.t()
}
Fields:
	thread_id: Unique thread identifier (nil until first turn completes)
	codex_opts: Global Codex configuration
	thread_opts: Thread-specific configuration

Functions
run/3
Executes a multi-turn run and returns the complete result (blocking mode). Internally uses the agent runner and will follow continuation tokens until completion or max_turns is reached.
Signature:
@spec run(t(), String.t(), map() | keyword()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}
Parameters:
	thread: Thread struct from Codex.start_thread/2 or Codex.resume_thread/3
	input: Prompt or instruction for the agent
	opts (optional): Per-turn options (e.g., output_schema, env, attachments) plus runner settings (:agent, :run_config, or :max_turns)

Returns:
	{:ok, result}: Complete turn result with items, response, and usage
	{:error, {:max_turns_exceeded, max_turns, context}}: Run exceeded the allowed turn count
	{:error, {:turn_failed, error}}: Agent encountered an error
	{:error, reason}: Other error (process, configuration, etc.)

Examples:
# Basic usage
{:ok, thread} = Codex.start_thread()
{:ok, result} = Codex.Thread.run(thread, "Explain GenServers")

IO.puts(result.final_response)
# => "GenServers are..."

# With structured output
schema = %{
  "type" => "object",
  "properties" => %{
    "summary" => %{"type" => "string"},
    "key_points" => %{
      "type" => "array",
      "items" => %{"type" => "string"}
    }
  }
}

turn_opts = %{output_schema: schema}
{:ok, result} = Codex.Thread.run(thread, "Summarize GenServers", turn_opts)

{:ok, data} = Jason.decode(result.final_response)
IO.inspect(data["key_points"])

# Continue conversation
{:ok, result2} = Codex.Thread.run(thread, "Give me an example")

# Override turn limit
{:ok, result} = Codex.Thread.run(thread, "Try multiple steps", %{max_turns: 5})
Behavior:
	Blocks until the run completes or max_turns is hit (default: 10)
	Accumulates events and usage across turns
	Invokes registered tools automatically when codex requests them
	Thread struct is updated with thread_id after first turn; subsequent calls reuse it for context


run_streamed/3
Executes a turn and returns a streaming result wrapper. Semantic events are exposed via
Codex.RunResultStreaming.events/1 and raw Codex events via raw_events/1.
Signature:
@spec run_streamed(t(), String.t(), map() | keyword()) ::
  {:ok, Codex.RunResultStreaming.t()} | {:error, term()}
Parameters:
	thread: Thread struct
	input: Prompt or instruction
	opts (optional): Turn-specific options plus optional runner settings (:agent, :run_config)

Returns:
	{:ok, result}: Codex.RunResultStreaming with semantic and raw event streams plus cancellation controls
	{:error, reason}: Configuration or process error

Examples:
# Basic streaming
{:ok, thread} = Codex.start_thread()
{:ok, result} = Codex.Thread.run_streamed(thread, "Analyze this codebase")

for event <- Codex.RunResultStreaming.raw_events(result) do
  case event do
    %Codex.Events.ItemStarted{item: item} ->
      IO.puts("Started: #{item.type}")

    %Codex.Events.ItemCompleted{item: %{type: :agent_message, text: text}} ->
      IO.puts("Response: #{text}")

    %Codex.Events.ItemCompleted{item: %{type: :command_execution} = cmd} ->
      IO.puts("Command: #{cmd.command} (exit: #{cmd.exit_code})")

    %Codex.Events.TurnCompleted{usage: usage} ->
      IO.puts("Tokens: #{usage.input_tokens + usage.output_tokens}")

    _ ->
      :ok
  end
end

# Process first N events
{:ok, stream_result} = Codex.Thread.run_streamed(thread, "Generate 100 files")
first_10 = stream_result |> Codex.RunResultStreaming.raw_events() |> Enum.take(10)

# Filter specific events
{:ok, stream_result} = Codex.Thread.run_streamed(thread, "Fix bugs")
commands =
  stream_result
  |> Codex.RunResultStreaming.raw_events()
  |> Stream.filter(fn
    %Codex.Events.ItemCompleted{item: %{type: :command_execution}} -> true
    _ -> false
  end)
  |> Enum.to_list()
Behavior:
	Returns immediately with stream
	Events yielded as they arrive from codex-rs
	Stream is lazy (events fetched on demand)
	Automatic cleanup when stream completes or is halted
	Thread struct must be updated with thread_id from ThreadStarted event


run_auto/3
Executes an auto-run loop, retrying turn execution while the Codex engine exposes a continuation token.
Signature:
@spec run_auto(t(), String.t(), keyword()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}
Parameters:
	thread: Thread struct from Codex.start_thread/2
	input: Prompt or instruction for the agent
	opts (keyword):	:max_attempts (default: 3) — maximum auto-run attempts
	:backoff (default: exponential backoff) — unary function invoked before each retry
	:turn_opts (default: %{}) — forwarded to each run/3 attempt



Returns:
	{:ok, result}: Completed turn with aggregated events, usage, and attempts count
	{:error, {:max_attempts_reached, max, context}}: Continuation persisted after exhausting attempts
	{:error, reason}: Underlying execution failure

Examples:
{:ok, thread} = Codex.start_thread()

# Automatically resolve continuation tokens until completion
{:ok, result} = Codex.Thread.run_auto(thread, "Generate release notes")

result.attempts
# => 2

result.thread.usage
# => %{"input_tokens" => 42, "output_tokens" => 35, ...}

# Custom retry policy (no sleep) with explicit max attempts
opts = [max_attempts: 5, backoff: fn _ -> :ok end]
case Codex.Thread.run_auto(thread, "Execute plan", opts) do
  {:ok, result} -> IO.inspect(result.final_response)
  {:error, {:max_attempts_reached, _, %{continuation: token}}} ->
    Logger.warn("manual follow-up required: #{token}")
end
Behavior:
	Invokes run/3 sequentially while continuation tokens are present
	Applies backoff between attempts; default uses exponential sleep
	Aggregates usage metrics and events across attempts
	Returns updated thread with continuation token cleared on success


Codex.Exec
GenServer that manages the codex-rs process lifecycle. This module is typically used internally by Codex.Thread, but can be used directly for advanced use cases.

Codex.Tools
The tool registry keeps parity with Python's decorator-based tooling API. Tools can be registered dynamically and invoked automatically during auto-run cycles when the agent requests an external capability.
register/2
Registers a tool module that implements Codex.Tool.
@spec register(module(), keyword()) :: {:ok, Codex.Tools.Handle.t()} | {:error, term()}
	:name — identifier used by Codex events (defaults to module metadata or underscored module name)
	:description, :schema — optional metadata merged with tool-provided metadata

invoke/3
Invokes a registered tool with decoded arguments and contextual data.
@spec invoke(String.t(), map(), map()) :: {:ok, map()} | {:error, term()}
Context includes the current thread struct, event metadata, and any custom entries stored under Thread.Options.metadata (mirroring Python's tool context).
deregister/1
Removes a registered tool. Typically used in tests or when dynamically unloading capabilities.
metrics/0
Returns an in-memory snapshot of invocation counters per tool.
@spec metrics() :: %{optional(String.t()) => %{success: non_neg_integer(), failure: non_neg_integer(), last_latency_ms: non_neg_integer(), total_latency_ms: non_neg_integer(), last_error: term() | nil}}
Useful for integration tests or lightweight observability without relying on external telemetry backends.
reset_metrics/0
Clears all accumulated metrics.
@spec reset_metrics() :: :ok
Intended primarily for test setup/teardown routines.
Telemetry
Every invocation emits :telemetry events using the following namespaces:
	[:codex, :tool, :start] — dispatched prior to executing a tool, with metadata including :tool, :call_id, :attempt, and :retry?
	[:codex, :tool, :success] — emitted on success with the same metadata plus the returned :output; measurements include :duration in native units
	[:codex, :tool, :failure] — emitted on failures with the same measurements and an :error entry describing the failure

Codex.FunctionTool
Function-backed tools can be defined with use Codex.FunctionTool, which generates a JSON schema from the supplied parameter definitions and handles enablement/error hooks:
defmodule Math.Add do
  use Codex.FunctionTool,
    name: "add_numbers",
    description: "Adds two numbers",
    parameters: %{left: :number, right: :number},
    enabled?: fn _ctx -> true end,
    on_error: fn reason, _ctx -> {:ok, %{message: inspect(reason)}} end,
    handler: fn %{"left" => left, "right" => right}, _ctx ->
      {:ok, %{"sum" => left + right}}
    end
end
Schemas are strict by default ("additionalProperties": false) and can be overridden via the :schema option. :enabled? gates invocation, while :on_error can turn failures into usable outputs.
Codex.ToolOutput
Tools may return structured outputs using %Codex.ToolOutput.Text{}, %Codex.ToolOutput.Image{}, or %Codex.ToolOutput.FileContent{} (or the text/1, image/1, and file/1 helpers). Outputs are normalized to codex-friendly input items (input_text, input_image, input_file) by the runner before being forwarded back to the model. File payloads support file_id, file_url, inline data, filename, and mime_type; image payloads support url/file_id plus detail. Lists of outputs are flattened and deduplicated to avoid resending the same file/image inputs across continuations. Passing a %Codex.Files.Attachment{} automatically produces an input_file item with the staged file encoded as base64 alongside the attachment checksum id.
Hosted tools
Hosted capabilities mirror the Python SDK wrappers and are exposed as tool modules:
	Codex.Tools.ShellTool — runs shell commands via a provided :executor, supports :timeout_ms, :max_output_bytes, and optional :approval hooks
	Codex.Tools.ApplyPatchTool — routes patches to a custom :editor callback
	Codex.Tools.ComputerTool — performs computer actions guarded by a :safety callback and optional approval hook, delegated to an :executor
	Codex.Tools.FileSearchTool / Codex.Tools.WebSearchTool — dispatch search calls through a :searcher callback while carrying configured filters/vector store IDs (plus ranking options and include_search_results pulled from thread/run file_search config)
	Codex.Tools.ImageGenerationTool / Codex.Tools.CodeInterpreterTool — call provided :generator / :runner callbacks

Defaults for hosted file search can be set on Thread.Options.file_search or RunConfig.file_search; request arguments supplied by the model still win.
Register them like any other tool, passing callbacks in registration metadata:
{:ok, _} =
  Codex.Tools.register(Codex.Tools.ShellTool,
    executor: &MyShell.exec/3,
    timeout_ms: 1_000
  )

Codex.Files
Staging and attachment helpers that keep file workflows deterministic.
	stage/2 — copies a source file into the staging directory, returning %Codex.Files.Attachment{} with checksum, size, and persistence metadata.
	attach/2 — appends a staged attachment to Codex.Thread.Options, deduplicating by checksum.
	list_staged/0 / cleanup!/0 / reset!/0 — inspect and manage staged files during tests.

On the exec JSONL transport (codex exec --experimental-json), attachments are forwarded as images via repeated --image <path> flags. The upstream exec CLI does not currently support arbitrary non-image file attachments.
Returning a %Codex.Files.Attachment{} from a tool (or passing one to Codex.ToolOutput.normalize/1) yields an input_file payload with the checksum as file_id and the staged contents base64-encoded.

Realtime and Voice
Realtime and voice APIs from the Python SDK are not yet available in Elixir. The stub modules Codex.Realtime and Codex.Voice return {:error, %Codex.Error{kind: :unsupported_feature}} with descriptive messages to make the gap explicit until support lands.

Codex.Approvals.StaticPolicy
Provides a lightweight approval policy used to gate tool invocations or sandbox-sensitive operations.
	allow/1 — always approves (StaticPolicy.allow(reason: "optional")).
	deny/1 — always denies with a custom reason, used in tests to emulate blocked flows.
	review_tool/3 — invoked by Codex.Thread.run_auto/3 to determine whether a requested tool may execute.


Codex.MCP.Client
Thin client for performing capability handshake with MCP-compatible servers.
	handshake/2 — sends a handshake request ({"type": "handshake"}) and records advertised capabilities.
	capabilities/1 — returns the negotiated capability list used to seed the tool registry.
	list_tools/2 — fetches tool metadata, caches responses by default, and supports allow/deny/filter options plus cache?: false to bypass cached entries.
	call_tool/4 — invokes a tool with retries/backoff and optional approval callback.

Hosted MCP tool
Codex.Tools.HostedMcpTool wraps an MCP client for use inside the tool registry. Register it with a :client and :tool plus optional :retries, :backoff, or :approval fields to mirror Python's hosted MCP wrapper.

Codex.Session
Behaviour for persisting conversation history between runs. The built-in Codex.Session.Memory adapter stores entries in an Agent for tests and short-lived runs.
	session / session_input_callback — configure on RunConfig to load history before a run and optionally transform the input. Callbacks receive the input and loaded history.
	conversation_id / previous_response_id — optional identifiers stored on thread metadata and persisted alongside session entries (optionally updated by auto_previous_response_id when the backend provides a response_id).


Codex.Telemetry
Helper module for emitting telemetry and wiring default logging.
	emit/3 — dispatches telemetry events (:telemetry.execute).
	attach_default_logger/1 — logs thread start/stop/exception events with configurable log level.

Error Types
	Codex.TransportError — returned when the codex executable exits non-zero. Includes exit_status and optional stderr snippet.
	Codex.ApprovalError — returned when an approval policy denies a tool invocation, exposing tool and reason fields.

Functions
start_link/1
Starts an Exec GenServer and spawns the codex-rs process.
Signature:
@spec start_link(keyword()) :: GenServer.on_start()
Options:
	:input (required): Input prompt for the turn
	:codex_path (optional): Path to codex binary
	:thread_id (optional): Existing thread ID to resume
	:base_url (optional): OpenAI API base URL
	:api_key (optional): OpenAI API key
	:model (optional): Model name
	:sandbox_mode (optional): Sandbox mode (:read_only, :workspace_write, :danger_full_access)
	:working_directory (optional): Working directory for agent
	:skip_git_repo_check (optional): Skip Git repository check
	:output_schema_file (optional): Path to JSON schema file

Returns:
	{:ok, pid}: GenServer process ID
	{:error, reason}: Spawn or configuration error

Examples:
# Basic usage
{:ok, pid} = Codex.Exec.start_link(
  input: "Hello, Codex",
  codex_path: "/usr/local/bin/codex"
)

# With all options
{:ok, pid} = Codex.Exec.start_link(
  input: "Analyze code",
  codex_path: "/usr/local/bin/codex",
  thread_id: "thread_abc123",
  api_key: "sk-...",
  model: "o1",
  sandbox_mode: :read_only,
  working_directory: "/path/to/project",
  output_schema_file: "/tmp/schema.json"
)

run_turn/2
Starts turn execution and returns a reference for event tracking.
Signature:
@spec run_turn(pid()) :: reference()
Parameters:
	pid: Exec GenServer process ID

Returns:
	reference(): Unique reference for this turn

Usage:
{:ok, pid} = Codex.Exec.start_link(input: "test")
ref = Codex.Exec.run_turn(pid)

# Receive events
receive do
  {:event, ^ref, event} ->
    IO.inspect(event)
  {:done, ^ref} ->
    IO.puts("Turn complete")
  {:error, ^ref, error} ->
    IO.puts("Error: #{inspect(error)}")
end

Codex.Events
Event type definitions for all events emitted during turn execution.
Event Types
ThreadStarted
Emitted when a new thread is started.
Type:
@type t() :: %Codex.Events.ThreadStarted{
  type: :thread_started,
  thread_id: String.t()
}
Fields:
	type: Always :thread_started
	thread_id: Unique identifier for the thread (format: "thread_*")

Example:
%Codex.Events.ThreadStarted{
  type: :thread_started,
  thread_id: "thread_abc123xyz"
}

TurnStarted
Emitted when a turn begins processing.
Type:
@type t() :: %Codex.Events.TurnStarted{
  type: :turn_started
}

TurnCompleted
Emitted when a turn completes successfully.
Type:
@type t() :: %Codex.Events.TurnCompleted{
  type: :turn_completed,
  usage: Codex.Events.Usage.t()
}
Fields:
	type: Always :turn_completed
	usage: Token usage statistics

Usage Type:
@type usage() :: %Codex.Events.Usage{
  input_tokens: non_neg_integer(),
  cached_input_tokens: non_neg_integer(),
  output_tokens: non_neg_integer()
}
Example:
%Codex.Events.TurnCompleted{
  type: :turn_completed,
  usage: %Codex.Events.Usage{
    input_tokens: 1500,
    cached_input_tokens: 500,
    output_tokens: 800
  }
}

TurnFailed
Emitted when a turn fails with an error.
Type:
@type t() :: %Codex.Events.TurnFailed{
  type: :turn_failed,
  error: Codex.Events.ThreadError.t()
}
Error Type:
@type thread_error() :: %Codex.Events.ThreadError{
  message: String.t()
}

ThreadTokenUsageUpdated
Emitted when the app server publishes in-flight token usage totals.
Type:
@type t() :: %Codex.Events.ThreadTokenUsageUpdated{
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  usage: map(),
  delta: map() | nil
}
Fields:
	thread_id: Explicit thread identifier provided by Codex
	turn_id: Turn identifier when available
	usage: Cumulative token usage so far
	delta: Optional incremental token counts


TurnDiffUpdated
Diff metadata streamed alongside turn progress.
Type:
@type t() :: %Codex.Events.TurnDiffUpdated{
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  diff: map()
}

TurnCompaction
Signals that Codex compacted a turn's history, often to trim token usage.
Type:
@type t() :: %Codex.Events.TurnCompaction{
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  compaction: map(),
  stage: :started | :completed | :failed | :unknown | String.t()
}

Error
General error notification emitted by Codex.
Type:
@type t() :: %Codex.Events.Error{
  message: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}

ItemStarted
Emitted when a new item is added to the thread.
Type:
@type t() :: %Codex.Events.ItemStarted{
  type: :item_started,
  item: Codex.Items.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}

ItemUpdated
Emitted when an item's state changes.
Type:
@type t() :: %Codex.Events.ItemUpdated{
  type: :item_updated,
  item: Codex.Items.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}

ItemCompleted
Emitted when an item reaches a terminal state.
Type:
@type t() :: %Codex.Events.ItemCompleted{
  type: :item_completed,
  item: Codex.Items.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}

Codex.Items
Thread item type definitions representing different actions and artifacts.
Item Types
AgentMessage
Text or JSON response from the agent.
Type:
@type t() :: %Codex.Items.AgentMessage{
  id: String.t(),
  type: :agent_message,
  text: String.t(),
  parsed: map() | list() | nil
}
Fields:
	id: Unique item identifier
	type: Always :agent_message
	text: Response text (natural language or JSON when using output schema)
	parsed: Decoded payload when an output schema is supplied (otherwise nil)

Example:
%Codex.Items.AgentMessage{
  id: "msg_abc123",
  type: :agent_message,
  text: "GenServers are process abstractions in Elixir...",
  parsed: nil
}

Reasoning
Agent's reasoning summary.
Type:
@type t() :: %Codex.Items.Reasoning{
  id: String.t(),
  type: :reasoning,
  text: String.t()
}
Example:
%Codex.Items.Reasoning{
  id: "reasoning_1",
  type: :reasoning,
  text: "To fix this issue, I need to first understand the error, then locate the relevant code..."
}

CommandExecution
Shell command executed by the agent.
Type:
@type t() :: %Codex.Items.CommandExecution{
  id: String.t(),
  type: :command_execution,
  command: String.t(),
  aggregated_output: String.t(),
  exit_code: integer() | nil,
  status: :in_progress | :completed | :failed | :declined
}
Fields:
	command: Command line that was executed
	aggregated_output: Combined stdout and stderr
	exit_code: Exit status (nil while running, integer when complete)
	status: Current status of execution

Example:
%Codex.Items.CommandExecution{
  id: "cmd_1",
  type: :command_execution,
  command: "mix test",
  aggregated_output: "...\n42 tests, 0 failures\n",
  exit_code: 0,
  status: :completed
}

FileChange
File modifications made by the agent.
Type:
@type t() :: %Codex.Items.FileChange{
  id: String.t(),
  type: :file_change,
  changes: [file_update_change()],
  status: :in_progress | :completed | :failed | :declined
}
Change Type:
@type file_update_change() :: %{
  path: String.t(),
  kind: :add | :delete | :update
}
Example:
%Codex.Items.FileChange{
  id: "patch_1",
  type: :file_change,
  changes: [
    %{path: "lib/my_app.ex", kind: :update},
    %{path: "lib/new_module.ex", kind: :add}
  ],
  status: :completed
}

McpToolCall
Model Context Protocol tool invocation.
Type:
@type t() :: %Codex.Items.McpToolCall{
  id: String.t(),
  type: :mcp_tool_call,
  server: String.t(),
  tool: String.t(),
  arguments: map() | list() | nil,
  result: map() | nil,
  error: map() | nil,
  status: :in_progress | :completed | :failed
}
Example:
%Codex.Items.McpToolCall{
  id: "mcp_1",
  type: :mcp_tool_call,
  server: "database_server",
  tool: "query_records",
  arguments: %{"query" => "SELECT * FROM users"},
  result: %{"content" => [%{"type" => "text", "text" => "ok"}]},
  status: :completed
}

WebSearch
Web search query and results.
Type:
@type t() :: %Codex.Items.WebSearch{
  id: String.t(),
  type: :web_search,
  query: String.t()
}

TodoList
Agent's running task list.
Type:
@type t() :: %Codex.Items.TodoList{
  id: String.t(),
  type: :todo_list,
  items: [todo_item()]
}
Todo Item Type:
@type todo_item() :: %{
  text: String.t(),
  completed: boolean()
}
Example:
%Codex.Items.TodoList{
  id: "todo_1",
  type: :todo_list,
  items: [
    %{text: "Analyze codebase", completed: true},
    %{text: "Identify issues", completed: true},
    %{text: "Propose fixes", completed: false}
  ]
}

Error
Non-fatal error item.
Type:
@type t() :: %Codex.Items.Error{
  id: String.t(),
  type: :error,
  message: String.t()
}

Codex.Options
Configuration structs for different levels of the SDK.
Codex.Options
Global Codex configuration.
Type:
@type t() :: %Codex.Options{
  codex_path_override: String.t() | nil,
  base_url: String.t() | nil,
  api_key: String.t() | nil
}
Fields:
	codex_path_override: Custom path to codex binary (defaults to system PATH)
	base_url: OpenAI API base URL (defaults to official URL)
	api_key: OpenAI API key (overrides environment variable)

Example:
%Codex.Options{
  codex_path_override: "/custom/path/to/codex",
  base_url: "https://api.openai.com",
  api_key: System.get_env("OPENAI_API_KEY")
}

Codex.Thread.Options
Thread-specific configuration.
Type:
@type t() :: %Codex.Thread.Options{
  metadata: map(),
  labels: map(),
  auto_run: boolean(),
  approval_policy: module() | nil,
  approval_hook: module() | nil,
  approval_timeout_ms: pos_integer(),
  sandbox: :default | :strict | :permissive,
  attachments: [map()],
  file_search: Codex.FileSearch.t() | nil
}
Fields:
	metadata: Arbitrary per-thread metadata stored on the thread and passed to tool contexts (commonly includes :tool_context or approval hints)
	labels: Optional label map merged with server metadata
	auto_run: Enable CLI-driven auto-run (default: false)
	approval_policy / approval_hook / approval_timeout_ms: Approval gating for tool calls
	sandbox: Sandbox hint (:default, :strict, :permissive)
	attachments: List of %Codex.Files.Attachment{} forwarded to the codex binary
	file_search: Default file search config (vector_store_ids, filters, ranking_options, include_search_results) merged with per-run overrides

Example:
%Codex.Thread.Options{
  metadata: %{tool_context: %{project: "docs"}},
  attachments: [%Codex.Files.Attachment{...}],
  file_search: %{vector_store_ids: ["vs_default"], include_search_results: true}
}

Turn options
Turn-specific configuration passed as a map or keyword list.
Type:
@type t() :: %{
  optional(:output_schema) => map() | nil
}
Fields:
	output_schema: JSON schema for structured output (nil for natural language)

Example:
turn_opts = %{
  output_schema: %{
    "type" => "object",
    "properties" => %{
      "summary" => %{"type" => "string"},
      "status" => %{"type" => "string", "enum" => ["ok", "error"]}
    },
    "required" => ["summary", "status"]
  }
}

Codex.OutputSchemaFile
Utility for managing JSON schema temporary files.
Functions
create/1
Creates a temporary file with the JSON schema.
Signature:
@spec create(map() | nil) :: {:ok, {String.t() | nil, function()}} | {:error, term()}
Parameters:
	schema: JSON schema map or nil

Returns:
	{:ok, {path, cleanup}}: Path to temp file and cleanup function
	{:error, reason}: Error creating file

Examples:
# With schema
schema = %{"type" => "object", "properties" => %{}}
{:ok, {path, cleanup}} = Codex.OutputSchemaFile.create(schema)

# Use path...

# Clean up
cleanup.()

# Without schema
{:ok, {nil, cleanup}} = Codex.OutputSchemaFile.create(nil)
cleanup.()  # No-op
Notes:
	Creates temp directory in system tmp folder
	Writes JSON to schema.json in that directory
	Cleanup function removes entire directory
	Cleanup is idempotent (safe to call multiple times)
	Used internally by Codex.Thread


Type Aliases
Codex.Turn.Result
Result of a completed turn (from run/3).
Type:
@type t() :: %Codex.Turn.Result{
  thread: Codex.Thread.t(),
  events: [Codex.Events.t()],
  final_response: Codex.Items.AgentMessage.t() | map() | nil,
  usage: map() | nil,
  raw: map(),
  attempts: non_neg_integer(),
  last_response_id: String.t() | nil
}
Fields:
	thread: Updated thread struct containing continuation & metadata
	events: Events emitted during the turn
	final_response: Last agent message (typed struct with optional parsed payload)
	usage: Token usage statistics (nil if turn failed before completion)
	raw: Underlying exec metadata (events, CLI flags, etc.)
	attempts: Number of attempts performed (useful for auto-run)
	last_response_id: Last backend response identifier when surfaced (currently nil on codex exec --experimental-json)

Helpers:
	Codex.Turn.Result.json/1 — returns {:ok, map()} when structured output was decoded, or an error tuple ({:error, :not_structured} / {:error, {:invalid_json, reason}}).


Common Patterns
Error Handling
case Codex.Thread.run(thread, input) do
  {:ok, result} ->
    process_result(result)

  {:error, {:turn_failed, error}} ->
    Logger.error("Turn failed: #{error.message}")
    {:error, :turn_failed}

  {:error, {:process, reason}} ->
    Logger.error("Process error: #{inspect(reason)}")
    {:error, :process_error}

  {:error, reason} ->
    Logger.error("Unknown error: #{inspect(reason)}")
    {:error, :unknown}
end
Streaming with Pattern Matching
{:ok, stream} = Codex.Thread.run_streamed(thread, input)

Enum.reduce(stream, %{commands: [], files: []}, fn
  %ItemCompleted{item: %{type: :command_execution} = cmd}, acc ->
    %{acc | commands: [cmd | acc.commands]}

  %ItemCompleted{item: %{type: :file_change} = file}, acc ->
    %{acc | files: [file | acc.files]}

  _, acc ->
    acc
end)
Structured Output with Validation
schema = %{
  "type" => "object",
  "properties" => %{
    "status" => %{"type" => "string", "enum" => ["success", "failure"]},
    "data" => %{"type" => "object"}
  },
  "required" => ["status"]
}

turn_opts = %{output_schema: schema}
{:ok, result} = Codex.Thread.run(thread, "Check system status", turn_opts)

case Jason.decode(result.final_response) do
  {:ok, %{"status" => "success", "data" => data}} ->
    process_data(data)

  {:ok, %{"status" => "failure"}} ->
    handle_failure()

  {:error, _} ->
    {:error, :invalid_json}
end

Migration from TypeScript SDK
For developers familiar with the TypeScript SDK:
	TypeScript	Elixir
	new Codex()	Codex module (no instance needed)
	codex.startThread()	Codex.start_thread()
	codex.resumeThread(id)	Codex.resume_thread(id)
	await thread.run(input)	Codex.Thread.run(thread, input)
	await thread.runStreamed(input)	Codex.Thread.run_streamed(thread, input)
	for await (const event of events)	Enum.each(stream, fn event -> ... end)
	CodexOptions	%Codex.Options{}
	ThreadOptions	%Codex.Thread.Options{}
	TurnOptions	map/keyword (e.g., %{output_schema: schema})


See Also
	Architecture Guide
	Implementation Plan
	Testing Strategy
	Examples
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    App-server Transport (JSON-RPC over stdio)

This guide covers using the stateful codex app-server transport from Elixir via Codex.AppServer.
The SDK supports two external Codex transports:
	Exec JSONL (default, backwards compatible): codex exec --experimental-json
	App-server JSON-RPC (optional): codex app-server (newline-delimited JSON messages over stdio)

Use app-server when you need upstream v2 APIs that are not exposed via exec JSONL (threads list/archive/compact, skills/models/config APIs, server-driven approvals, etc.).
Prerequisites
	A codex CLI install that supports codex app-server (run codex app-server --help).
	Auth via either:	CODEX_API_KEY / OPENAI_API_KEY, or
	a Codex CLI login under CODEX_HOME (default ~/.codex).



The SDK resolves the codex executable via codex_path_override → CODEX_PATH → System.find_executable("codex").
Connect / Disconnect
Codex.AppServer.connect/2 starts a supervised codex app-server subprocess and performs the required initialize → initialized handshake automatically.
{:ok, codex_opts} = Codex.Options.new(%{api_key: System.get_env("CODEX_API_KEY")})
{:ok, conn} = Codex.AppServer.connect(codex_opts)

# ... use conn ...

:ok = Codex.AppServer.disconnect(conn)
Client identity
You can identify your application in the handshake:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    client_name: "my_app",
    client_title: "My App",
    client_version: "1.2.3"
  )
Use app-server as a transport for threads/turns
To keep your existing Codex.Thread.* usage but switch the underlying transport, set transport: {:app_server, conn} in thread options:
{:ok, conn} = Codex.AppServer.connect(codex_opts)

{:ok, thread} =
  Codex.start_thread(codex_opts, %{
    transport: {:app_server, conn},
    working_directory: "/path/to/project",
    ask_for_approval: :untrusted,
    sandbox: :workspace_write
  })

{:ok, result} = Codex.Thread.run(thread, "List files and summarize what you see")
Streaming works the same way:
{:ok, stream} = Codex.Thread.run_streamed(thread, "Run tests and report failures")
Enum.each(stream, &IO.inspect/1)
Call app-server v2 APIs directly
App-server enables additional APIs that are not available via exec JSONL. Examples:
{:ok, conn} = Codex.AppServer.connect(codex_opts)

{:ok, %{data: skills}} = Codex.AppServer.skills_list(conn, cwds: ["/path/to/project"])
{:ok, %{data: models}} = Codex.AppServer.model_list(conn, limit: 25)

{:ok, %{config: config}} = Codex.AppServer.config_read(conn, include_layers: false)
{:ok, _} = Codex.AppServer.config_write(conn, ["sandboxPolicy", "mode"], "workspace-write")

{:ok, %{data: threads, next_cursor: cursor}} = Codex.AppServer.thread_list(conn, limit: 10)
See Codex.AppServer, Codex.AppServer.Account, and Codex.AppServer.Mcp for the full request surface.
Notifications and server requests (approvals)
App-server is bidirectional: the server can send notifications at any time, and it can also send requests that require a response (approvals).
Subscribe from any process:
:ok = Codex.AppServer.subscribe(conn)
Messages arrive as:
	Notifications: {:codex_notification, method, params}
	Server requests: {:codex_request, id, method, params}

You can filter by thread id and/or method list:
:ok = Codex.AppServer.subscribe(conn,
  thread_id: "thr_123",
  methods: ["turn/completed", "item/completed", "item/commandExecution/requestApproval"]
)
Manual approval handling (UI loop)
When Codex needs approval for a command or file change during a turn/start, it sends a server request:
	item/commandExecution/requestApproval
	item/fileChange/requestApproval

Respond by echoing the request id back with a result payload containing decision.
receive do
  {:codex_request, id, "item/commandExecution/requestApproval", _params} ->
    :ok = Codex.AppServer.respond(conn, id, %{decision: "accept"})
end
Supported decision values include:
	"accept"
	"acceptForSession"
	"decline"
	"cancel"
	%{"acceptWithExecpolicyAmendment" => %{"execpolicyAmendment" => ["git", "status"]}}

Note: request id can be an integer or a string.
Headless auto-approval via Codex.Approvals.Hook
When running turns via Codex.Thread.*, you can auto-respond to app-server approvals using approval_hook on thread options.
Supported hook returns (backwards compatible):
	:allow → "accept"
	{:allow, for_session: true} → "acceptForSession"
	{:allow, execpolicy_amendment: ["cmd", "arg"]} → "acceptWithExecpolicyAmendment"
	{:deny, reason} → "decline"

Turn diffs
On app-server, turn/diff/updated provides a unified diff string. The SDK surfaces it on Codex.Events.TurnDiffUpdated.diff.
Skills caveat
App-server v2 does not support sending UserInput::Skill directly today (the union does not include it). Use skills/list to discover skills and inject content as text if you need an emulation layer.
Troubleshooting
skills/list returns -32600 “unknown variant”
If you see a JSON-RPC error like:
	code: -32600
	message: "Invalid request: unknown variantskills/list..."

your installed codex app-server is running a protocol version that does not implement skills/list yet. Upgrade the Codex CLI and retry.
Working live examples
Runnable scripts (against a real codex install) live under examples/:
	examples/live_app_server_basic.exs
	examples/live_app_server_streaming.exs
	examples/live_app_server_approvals.exs

Run them with:
mix run examples/live_app_server_basic.exs
mix run examples/live_app_server_streaming.exs "Reply with exactly ok and nothing else."
mix run examples/live_app_server_approvals.exs
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    LICENSE


MIT License

Copyright (c) 2025 nshkrdotcom

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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    Examples and Usage Patterns

This document provides comprehensive examples demonstrating common use cases and patterns for the Elixir Codex SDK. Runnable counterparts live under /examples; each script can be executed with mix run examples/<name>.exs ....
Auth defaults: all examples will use CODEX_API_KEY/OPENAI_API_KEY when present, otherwise they fall back to your Codex CLI login stored under CODEX_HOME (default ~/.codex).
Table of Contents
	Basic Usage
	Streaming Responses
	Structured Output
	Multi-Turn Conversations
	File Operations
	Command Execution
	Error Handling
	Configuration
	Advanced Patterns
	Production Patterns
	Live Usage & Compaction
	Live Exec Controls
	Live Telemetry Stream
	App-server Transport


Basic Usage
Simple Question and Answer
The most basic usage: ask a question and get a response.
defmodule BasicExample do
  def ask_question do
    # Start a new thread
    {:ok, thread} = Codex.start_thread()

    # Run a turn
    {:ok, result} = Codex.Thread.run(thread, "What is a GenServer in Elixir?")

    # Print the response
    case result.final_response do
      %Codex.Items.AgentMessage{text: text} ->
        IO.puts(text)

      _ ->
        IO.puts("The turn did not produce a final response.")
    end

    # Check token usage
    IO.puts("\nTokens used:")
    IO.puts("  Input: #{result.usage["input_tokens"]}")
    IO.puts("  Output: #{result.usage["output_tokens"]}")
    IO.puts("  Total: #{result.usage["total_tokens"]}")
  end
end
Examining All Items
Access all items produced during a turn.
defmodule ItemsExample do
  def explore_items do
    {:ok, thread} = Codex.start_thread()

    {:ok, result} = Codex.Thread.run(
      thread,
      "Explain how Elixir processes work, and give me a simple example"
    )

    # Iterate through completed items in the event stream
    Enum.each(result.events, fn
      %Codex.Events.ItemCompleted{item: %Codex.Items.AgentMessage{text: text}} ->
          IO.puts("\n[Agent Message]")
          IO.puts(text)

      %Codex.Events.ItemCompleted{item: %Codex.Items.Reasoning{text: text}} ->
          IO.puts("\n[Reasoning]")
          IO.puts(text)

      %Codex.Events.ItemCompleted{
        item: %Codex.Items.CommandExecution{command: cmd, exit_code: code, status: status}
      } ->
          IO.puts("\n[Command Execution]")
          IO.puts("Command: #{cmd}")
          IO.puts("Exit Code: #{inspect(code)} (#{status})")

      %Codex.Events.ItemCompleted{item: %Codex.Items.FileChange{changes: changes}} ->
        IO.puts("\n[File Changes]")
        Enum.each(changes, fn %{path: path, kind: kind} ->
          IO.puts("  #{kind}: #{path}")
        end)

      %Codex.Events.ItemCompleted{item: other} ->
        IO.puts("\n[Other Item]")
        IO.inspect(other, label: "item")

      _ ->
        :ok
    end)
  end
end

Streaming Responses
Real-Time Event Processing
Process events as they arrive for responsive UIs.
defmodule StreamingExample do
  def stream_response do
    {:ok, thread} = Codex.start_thread()

    {:ok, stream} = Codex.Thread.run_streamed(
      thread,
      "Analyze the files in this directory and suggest improvements"
    )

    # Process events in real-time
    Enum.each(stream, fn event ->
      case event do
        %Codex.Events.ThreadStarted{thread_id: id} ->
          IO.puts("Started thread: #{id}")

        %Codex.Events.TurnStarted{} ->
          IO.puts("Turn started...")

        %Codex.Events.ItemStarted{item: item} ->
          IO.puts("New item: #{item.type}")

        %Codex.Events.ItemUpdated{item: %{type: :command_execution} = cmd} ->
          if cmd.status == :in_progress do
            IO.write(".")  # Progress indicator
          end

        %Codex.Events.ItemCompleted{item: item} ->
          case item do
            %{type: :agent_message, text: text} ->
              IO.puts("\n\n[Response]")
              IO.puts(text)

            %{type: :command_execution, command: cmd, exit_code: 0} ->
              IO.puts("\n✓ Command succeeded: #{cmd}")

            %{type: :file_change, changes: changes} ->
              IO.puts("\n[Files Changed]")
              Enum.each(changes, fn %{path: path, kind: kind} ->
                IO.puts("  #{kind}: #{path}")
              end)

            _ ->
              :ok
          end

        %Codex.Events.TurnCompleted{usage: usage} ->
          IO.puts("\n\nTurn completed!")
          IO.puts("Tokens: #{usage.input_tokens + usage.output_tokens}")

        _ ->
          :ok
      end
    end)
  end
end
Progressive Display
Stream text responses character by character (simulated).
defmodule ProgressiveDisplay do
  def display_progressively do
    {:ok, thread} = Codex.start_thread()

    {:ok, stream} = Codex.Thread.run_streamed(
      thread,
      "Write a short story about a robot learning to code"
    )

    # Accumulate text and display progressively
    stream
    |> Stream.filter(fn
      %Codex.Events.ItemCompleted{item: %{type: :agent_message}} -> true
      _ -> false
    end)
    |> Enum.each(fn %{item: %{text: text}} ->
      # Simulate streaming by printing chunks
      text
      |> String.graphemes()
      |> Enum.each(fn char ->
        IO.write(char)
        Process.sleep(10)  # Adjust for desired speed
      end)
    end)

    IO.puts("\n")
  end
end
Live Tooling Stream (Codex CLI)
Run a live streamed turn that shows shell and MCP tool events without requiring an API key (uses your Codex CLI login if present):
mix run examples/live_tooling_stream.exs "Summarize this repository and run one quick check"

The example prints started/updated/completed tool events (including arguments and streamed results) and falls back to the last agent message if the final response isn’t explicitly included in turn.completed.

Structured Output
JSON Schema with Validation
Request structured data conforming to a schema.
defmodule StructuredOutputExample do
  def analyze_code_quality do
    schema = %{
      "type" => "object",
      "properties" => %{
        "overall_score" => %{
          "type" => "integer",
          "minimum" => 0,
          "maximum" => 100
        },
        "issues" => %{
          "type" => "array",
          "items" => %{
            "type" => "object",
            "properties" => %{
              "severity" => %{
                "type" => "string",
                "enum" => ["low", "medium", "high"]
              },
              "description" => %{"type" => "string"},
              "file" => %{"type" => "string"},
              "line" => %{"type" => "integer"}
            },
            "required" => ["severity", "description"]
          }
        },
        "suggestions" => %{
          "type" => "array",
          "items" => %{"type" => "string"}
        }
      },
      "required" => ["overall_score", "issues", "suggestions"]
    }

    {:ok, thread} = Codex.start_thread()

    turn_opts = %Codex.Turn.Options{output_schema: schema}

    {:ok, result} = Codex.Thread.run(
      thread,
      "Analyze the code quality of this Elixir project",
      turn_opts
    )

    case Codex.Turn.Result.json(result) do
      {:ok, data} ->
        IO.puts("Overall Score: #{data["overall_score"]}/100")

        IO.puts("\nIssues Found:")
        Enum.each(data["issues"], fn issue ->
          severity = String.upcase(issue["severity"])
          IO.puts("  [#{severity}] #{issue["description"]}")
          if issue["file"] do
            IO.puts("    File: #{issue["file"]}:#{issue["line"]}")
          end
        end)

        IO.puts("\nSuggestions:")
        Enum.each(data["suggestions"], fn suggestion ->
          IO.puts("  - #{suggestion}")
        end)

      {:error, _} ->
        IO.puts("Failed to parse structured response")
    end
  end
end
result.final_response.parsed contains the decoded payload whenever the response matches
the requested schema. Codex.Turn.Result.json/1 returns the same data alongside helpful
error metadata.
Using with TypedStruct
Define Elixir structs that match your schema.
defmodule MyApp.CodeAnalysis do
  use TypedStruct

  typedstruct do
    field :overall_score, integer(), enforce: true
    field :issues, [issue()], default: []
    field :suggestions, [String.t()], default: []
  end

  typedstruct module: Issue do
    field :severity, String.t(), enforce: true
    field :description, String.t(), enforce: true
    field :file, String.t()
    field :line, integer()
  end

  def schema do
    %{
      "type" => "object",
      "properties" => %{
        "overall_score" => %{"type" => "integer", "minimum" => 0, "maximum" => 100},
        "issues" => %{
          "type" => "array",
          "items" => %{
            "type" => "object",
            "properties" => %{
              "severity" => %{"type" => "string", "enum" => ["low", "medium", "high"]},
              "description" => %{"type" => "string"},
              "file" => %{"type" => "string"},
              "line" => %{"type" => "integer"}
            },
            "required" => ["severity", "description"]
          }
        },
        "suggestions" => %{"type" => "array", "items" => %{"type" => "string"}}
      },
      "required" => ["overall_score", "issues", "suggestions"]
    }
  end

  def from_map(%{} = data) do
    issues = parse_issues(data["issues"])

    {:ok, %__MODULE__{
      overall_score: data["overall_score"],
      issues: issues,
      suggestions: data["suggestions"] || []
    }}
  end

  defp parse_issues(issues) when is_list(issues) do
    Enum.map(issues, fn issue ->
      %Issue{
        severity: issue["severity"],
        description: issue["description"],
        file: issue["file"],
        line: issue["line"]
      }
    end)
  end
end

# Usage
{:ok, thread} = Codex.start_thread()
turn_opts = %Codex.Turn.Options{output_schema: MyApp.CodeAnalysis.schema()}
{:ok, result} = Codex.Thread.run(thread, "Analyze code", turn_opts)

case {result.final_response, Codex.Turn.Result.json(result)} do
  {%Codex.Items.AgentMessage{parsed: parsed}, {:ok, parsed}} ->
    {:ok, analysis} = MyApp.CodeAnalysis.from_map(parsed)
    IO.puts("Score: #{analysis.overall_score}")

  {_, {:error, reason}} ->
    IO.inspect(reason, label: "structured output error")
end

Multi-Turn Conversations
Context Retention
Maintain context across multiple turns.
defmodule ConversationExample do
  def multi_turn_conversation do
    {:ok, thread} = Codex.start_thread()

    # Turn 1: Provide context
    {:ok, result1} = Codex.Thread.run(
      thread,
      "I have a bug in my GenServer. It crashes when I send it a {:stop, reason} message."
    )

    IO.puts("Agent: #{render(result1.final_response)}")

    # Turn 2: Ask follow-up (agent remembers previous context)
    {:ok, result2} = Codex.Thread.run(
      thread,
      "Can you show me an example of how to handle that message correctly?"
    )

    IO.puts("\nAgent: #{render(result2.final_response)}")

    # Turn 3: More specific
    {:ok, result3} = Codex.Thread.run(
      thread,
      "What if I want to perform cleanup before stopping?"
    )

    IO.puts("\nAgent: #{render(result3.final_response)}")

    # Save thread_id for later
    IO.puts("\nThread ID: #{thread.thread_id}")
  end

  defp render(%Codex.Items.AgentMessage{text: text}), do: text
  defp render(_), do: "(no response produced)"
end
Resuming Sessions
Resume a previous conversation.
defmodule ResumeExample do
  def resume_previous_session(thread_id) do
    # Resume the thread
    {:ok, thread} = Codex.resume_thread(thread_id)

    # Continue the conversation
    {:ok, result} = Codex.Thread.run(
      thread,
      "Can you remind me what we were discussing?"
    )

    IO.puts(render(result.final_response))
  end

  def save_and_resume do
    # Start thread and have conversation
    {:ok, thread} = Codex.start_thread()

    {:ok, result1} = Codex.Thread.run(thread, "Remember the number 42")
    IO.puts(render(result1.final_response))

    # Save thread_id (e.g., to database, file, etc.)
    thread_id = thread.thread_id
    File.write!("thread_id.txt", thread_id)

    # Simulate restart: read thread_id and resume
    saved_id = File.read!("thread_id.txt")
    {:ok, resumed_thread} = Codex.resume_thread(saved_id)

    {:ok, result2} = Codex.Thread.run(resumed_thread, "What number should I remember?")
    IO.puts("\nAfter resuming: #{render(result2.final_response)}")
  end

  defp render(%Codex.Items.AgentMessage{text: text}), do: text
  defp render(_), do: "(no response produced)"
end
Agent Runner Loop
Automatically follow continuation tokens with the multi-turn runner.
defmodule AgentRunnerExample do
  def run do
    {:ok, thread} = Codex.start_thread()

    Codex.AgentRunner.run(thread, "Plan a checklist",
      agent: %{instructions: "Keep responses short"},
      run_config: %{max_turns: 3}
    )
  end
end
Run mix run examples/agent_runner_multi_turn.exs for a runnable script.

File Operations
Tracking File Changes
Monitor file modifications made by the agent.
defmodule FileOperationsExample do
  def track_file_changes do
    {:ok, thread} = Codex.start_thread()

    {:ok, stream} = Codex.Thread.run_streamed(
      thread,
      "Add comprehensive documentation to all modules in lib/"
    )

    # Track changes
    changes = stream
      |> Stream.filter(fn
        %Codex.Events.ItemCompleted{item: %{type: :file_change}} -> true
        _ -> false
      end)
      |> Enum.map(fn %{item: file_change} ->
        Enum.map(file_change.changes, fn change ->
          {change.kind, change.path}
        end)
      end)
      |> List.flatten()

    # Summarize
    IO.puts("File Changes:")
    changes
    |> Enum.group_by(fn {kind, _} -> kind end)
    |> Enum.each(fn {kind, files} ->
      IO.puts("\n#{String.upcase(to_string(kind))}:")
      Enum.each(files, fn {_, path} ->
        IO.puts("  - #{path}")
      end)
    end)
  end

  def review_before_apply do
    {:ok, thread} = Codex.start_thread()

    {:ok, result} = Codex.Thread.run(
      thread,
      "Refactor the authentication module"
    )

    # Extract file changes
    file_changes = result.items
      |> Enum.filter(fn
        %{type: :file_change} -> true
        _ -> false
      end)

    # Review each change
    Enum.each(file_changes, fn change ->
      IO.puts("\nProposed Changes:")
      Enum.each(change.changes, fn %{path: path, kind: kind} ->
        IO.puts("  #{kind}: #{path}")

        # Could display diffs here
        if kind == :update do
          # Read current file and show diff
          # (Would need access to diff from codex-rs)
        end
      end)

      # Prompt user
      IO.puts("\nApply these changes? (y/n)")
      response = IO.gets("")

      if String.trim(response) == "y" do
        IO.puts("Changes applied (by codex-rs)")
      else
        IO.puts("Changes rejected - would need to revert")
      end
    end)
  end
end

Command Execution
Monitoring Commands
Track commands executed by the agent.
defmodule CommandExample do
  def monitor_commands do
    {:ok, thread} = Codex.start_thread()

    {:ok, stream} = Codex.Thread.run_streamed(
      thread,
      "Run the test suite and fix any failures"
    )

    # Collect all commands
    commands = stream
      |> Stream.filter(fn
        %Codex.Events.ItemCompleted{item: %{type: :command_execution}} -> true
        _ -> false
      end)
      |> Enum.map(fn %{item: cmd} -> cmd end)

    # Display results
    IO.puts("Commands Executed:")
    Enum.each(commands, fn cmd ->
      status_icon = case cmd.status do
        :completed when cmd.exit_code == 0 -> "✓"
        :completed -> "✗"
        :failed -> "✗"
        _ -> "?"
      end

      IO.puts("\n#{status_icon} #{cmd.command}")
      IO.puts("  Exit Code: #{cmd.exit_code || "N/A"}")

      if cmd.aggregated_output != "" do
        IO.puts("  Output:")
        cmd.aggregated_output
        |> String.split("\n")
        |> Enum.take(5)  # First 5 lines
        |> Enum.each(fn line ->
          IO.puts("    #{line}")
        end)
      end
    end)
  end

  def verify_tests_pass do
    {:ok, thread} = Codex.start_thread()

    {:ok, result} = Codex.Thread.run(
      thread,
      "Run mix test and report if all tests pass"
    )

    # Find the test command
    test_command = result.items
      |> Enum.find(fn
        %{type: :command_execution, command: cmd} ->
          String.contains?(cmd, "mix test")
        _ ->
          false
      end)

    case test_command do
      %{exit_code: 0} ->
        IO.puts("✓ All tests passed!")
        {:ok, :all_passed}

      %{exit_code: code} ->
        IO.puts("✗ Tests failed with exit code #{code}")
        {:error, :tests_failed}

      nil ->
        IO.puts("No test command found")
        {:error, :no_tests_run}
    end
  end
end

Error Handling
Graceful Error Recovery
Handle errors gracefully in production.
defmodule ErrorHandlingExample do
  require Logger

  def robust_turn(thread, input, opts \\ %Codex.Turn.Options{}) do
    case Codex.Thread.run(thread, input, opts) do
      {:ok, result} ->
        {:ok, result}

      {:error, {:turn_failed, error}} ->
        Logger.error("Turn failed: #{error.message}")
        handle_turn_failure(error)

      {:error, {:process, reason}} ->
        Logger.error("Process error: #{inspect(reason)}")
        {:error, :process_error}

      {:error, {:config, reason}} ->
        Logger.error("Configuration error: #{inspect(reason)}")
        {:error, :config_error}

      {:error, reason} ->
        Logger.error("Unknown error: #{inspect(reason)}")
        {:error, :unknown}
    end
  end

  defp handle_turn_failure(error) do
    # Could implement retry logic, fallback, etc.
    if retryable?(error) do
      Logger.info("Error is retryable, consider retry logic")
    end

    {:error, :turn_failed}
  end

  defp retryable?(error) do
    # Check if error message indicates transient issue
    error.message =~ ~r/(rate limit|timeout|temporarily unavailable)/i
  end

  def with_retry(thread, input, max_attempts \\ 3) do
    do_with_retry(thread, input, max_attempts, 1)
  end

  defp do_with_retry(thread, input, max_attempts, attempt) do
    case Codex.Thread.run(thread, input) do
      {:ok, result} ->
        {:ok, result}

      {:error, {:turn_failed, error}} when attempt < max_attempts ->
        if retryable?(error) do
          Logger.info("Retry attempt #{attempt + 1}/#{max_attempts}")
          # Exponential backoff
          Process.sleep(1000 * :math.pow(2, attempt - 1) |> round())
          do_with_retry(thread, input, max_attempts, attempt + 1)
        else
          {:error, {:turn_failed, error}}
        end

      error ->
        error
    end
  end
end
Validation and Sanitization
Validate inputs and outputs.
defmodule ValidationExample do
  def safe_run(thread, input) do
    with :ok <- validate_input(input),
         {:ok, result} <- Codex.Thread.run(thread, input),
         :ok <- validate_result(result) do
      {:ok, result}
    end
  end

  defp validate_input(input) do
    cond do
      !is_binary(input) ->
        {:error, :input_must_be_string}

      String.length(input) == 0 ->
        {:error, :input_cannot_be_empty}

      String.length(input) > 100_000 ->
        {:error, :input_too_long}

      true ->
        :ok
    end
  end

  defp validate_result(result) do
    cond do
      !result.usage ->
        {:error, :missing_usage}

      result.usage.input_tokens + result.usage.output_tokens == 0 ->
        {:error, :no_tokens_used}

      true ->
        :ok
    end
  end
end

Configuration
Environment-Based Configuration
Configure based on environment.
defmodule MyApp.Codex do
  def start_thread do
    codex_opts = %Codex.Options{
      api_key: api_key(),
      base_url: base_url(),
      codex_path_override: codex_path()
    }

    thread_opts = %Codex.Thread.Options{
      model: model(),
      sandbox_mode: sandbox_mode(),
      working_directory: working_directory()
    }

    Codex.start_thread(codex_opts, thread_opts)
  end

  defp api_key do
    System.get_env("CODEX_API_KEY") ||
      Application.get_env(:my_app, :codex_api_key)
  end

  defp base_url do
    Application.get_env(:my_app, :codex_base_url)
  end

  defp codex_path do
    Application.get_env(:my_app, :codex_path)
  end

  defp model do
    Application.get_env(:my_app, :codex_model, "o1")
  end

  defp sandbox_mode do
    case Mix.env() do
      :prod -> :read_only
      :test -> :read_only
      _ -> :workspace_write
    end
  end

  defp working_directory do
    File.cwd!()
  end
end
Per-Request Configuration
Override configuration per request.
defmodule ConfigExample do
  def analyze_with_different_models(input) do
    models = ["gpt-4", "o1", "gpt-4-turbo"]

    results = Enum.map(models, fn model ->
      thread_opts = %Codex.Thread.Options{model: model}
      {:ok, thread} = Codex.start_thread(%Codex.Options{}, thread_opts)

      {:ok, result} = Codex.Thread.run(thread, input)

      {model, result}
    end)

    # Compare results
    Enum.each(results, fn {model, result} ->
      IO.puts("\n#{model}:")
      IO.puts(String.slice(result.final_response, 0..200))
      IO.puts("Tokens: #{result.usage.input_tokens + result.usage.output_tokens}")
    end)
  end
end

Advanced Patterns
Concurrent Turns
Execute multiple turns concurrently.
defmodule ConcurrentExample do
  def parallel_analysis(files) do
    tasks = Enum.map(files, fn file ->
      Task.async(fn ->
        {:ok, thread} = Codex.start_thread()
        {:ok, result} = Codex.Thread.run(thread, "Analyze #{file}")
        {file, result}
      end)
    end)

    results = Task.await_many(tasks, 60_000)

    Enum.each(results, fn {file, result} ->
      preview =
        case result.final_response do
          %Codex.Items.AgentMessage{text: text} -> String.slice(text, 0..200)
          _ -> "(no response produced)"
        end

      IO.puts("\n#{file}:")
      IO.puts(preview)
    end)
  end

  def map_reduce_pattern(items) do
    # Map: Process each item concurrently
    tasks = Enum.map(items, fn item ->
      Task.async(fn ->
        {:ok, thread} = Codex.start_thread()
        {:ok, result} = Codex.Thread.run(thread, "Process #{item}")

        case result.final_response do
          %Codex.Items.AgentMessage{text: text} -> text
          _ -> ""
        end
      end)
    end)

    responses = Task.await_many(tasks, 60_000)

    # Reduce: Combine results
    {:ok, thread} = Codex.start_thread()

    summary_prompt = """
    Summarize these analyses:

    #{Enum.join(responses, "\n\n---\n\n")}
    """

    {:ok, result} = Codex.Thread.run(thread, summary_prompt)

    case result.final_response do
      %Codex.Items.AgentMessage{text: text} ->
        IO.puts("Summary:")
        IO.puts(text)

      _ ->
        IO.puts("Summary not available")
    end
  end
end
Agent Collaboration
Multiple agents working together.
defmodule CollaborationExample do
  def collaborative_code_review(file) do
    # Analyzer agent
    {:ok, analyzer} = Codex.start_thread()
    {:ok, analysis} = Codex.Thread.run(
      analyzer,
      "Analyze #{file} for potential issues"
    )

    # Security expert agent
    {:ok, security} = Codex.start_thread()
    {:ok, security_review} = Codex.Thread.run(
      security,
      """
      Review this code for security issues:

      Analysis: #{analysis.final_response.text}
      """
    )

    # Performance expert agent
    {:ok, performance} = Codex.start_thread()
    {:ok, perf_review} = Codex.Thread.run(
      performance,
      """
      Review this code for performance issues:

      Analysis: #{analysis.final_response.text}
      """
    )

    # Synthesizer agent
    {:ok, synthesizer} = Codex.start_thread()

    synthesis_prompt = """
    Synthesize these reviews into actionable recommendations:

    Security Review:
    #{security_review.final_response.text}

    Performance Review:
    #{perf_review.final_response.text}
    """

    {:ok, final} = Codex.Thread.run(synthesizer, synthesis_prompt)

    case final.final_response do
      %Codex.Items.AgentMessage{text: text} ->
        IO.puts("Final Recommendations:")
        IO.puts(text)

      _ ->
        IO.puts("No recommendations produced.")
    end
  end
end
Tool Output Bridging and Auto-Run (Transport Notes)
The SDK includes a tool registry and can collect structured tool outputs in fixture-driven runs.
However, the default transport (codex exec --experimental-json) does not currently expose a
supported mechanism to inject tool outputs back into the CLI. Treat the example below as a
conceptual demo until a tool-capable transport (e.g. MCP-hosted tools or protocol/app-server) is
adopted.
defmodule ToolBridgingExample do
  def run_with_registered_tool do
    defmodule MathTool do
      use Codex.Tool, name: "math_tool", description: "adds two numbers"

      @impl true
      def invoke(%{"x" => x, "y" => y}, _context), do: {:ok, %{"sum" => x + y}}
    end

    {:ok, _handle} = Codex.Tools.register(MathTool)

    {:ok, thread} =
      Codex.start_thread(approval_policy: Codex.Approvals.StaticPolicy.allow())

    {:ok, result} =
      Codex.Thread.run_auto(thread, "Ask the math tool to add 4 and 5", max_attempts: 2)

    IO.inspect(result.raw[:tool_outputs], label: "tool outputs captured by SDK")
    IO.inspect(result.thread.pending_tool_outputs, label: "pending outputs after turn")
  end
end
Streaming with State Accumulation
Build up state while streaming.
defmodule StatefulStreamingExample do
  def accumulate_state do
    {:ok, thread} = Codex.start_thread()
    {:ok, stream} = Codex.Thread.run_streamed(thread, "Implement a new feature")

    final_state = Enum.reduce(stream, initial_state(), fn event, state ->
      case event do
        %Codex.Events.ThreadStarted{thread_id: id} ->
          %{state | thread_id: id}

        %Codex.Events.ItemCompleted{item: %Codex.Items.CommandExecution{} = cmd} ->
          %{state | commands: [cmd | state.commands]}

        %Codex.Events.ItemCompleted{item: %Codex.Items.FileChange{} = file} ->
          %{state | files: [file | state.files]}

        %Codex.Events.ItemCompleted{item: %Codex.Items.AgentMessage{text: text}} ->
          %{state | messages: [text | state.messages]}

        %Codex.Events.TurnCompleted{usage: usage} when is_map(usage) ->
          %{state | usage: usage}

        _ ->
          state
      end
    end)

    display_summary(final_state)
  end

  defp initial_state do
    %{
      thread_id: nil,
      commands: [],
      files: [],
      messages: [],
      usage: nil
    }
  end

  defp display_summary(state) do
    IO.puts("Turn Summary:")
    IO.puts("  Thread ID: #{state.thread_id}")
    IO.puts("  Commands: #{length(state.commands)}")
    IO.puts("  Files Changed: #{count_file_changes(state.files)}")
    IO.puts("  Messages: #{length(state.messages)}")

    if state.usage do
      IO.puts("  Tokens: #{state.usage.input_tokens + state.usage.output_tokens}")
    end
  end

  defp count_file_changes(files) do
    files
    |> Enum.flat_map(fn file -> file.changes end)
    |> length()
  end
end

Production Patterns
Telemetry Integration
Monitor SDK usage in production.
defmodule MyApp.TelemetryHandler do
  require Logger

  def setup do
    :telemetry.attach_many(
      "my-app-codex-handler",
      [
        [:codex, :turn, :start],
        [:codex, :turn, :stop],
        [:codex, :turn, :exception]
      ],
      &handle_event/4,
      nil
    )
  end

  def handle_event([:codex, :turn, :start], measurements, metadata, _config) do
    Logger.info("Codex turn started", thread_id: metadata.thread_id)

    # Could send to metrics system
    :telemetry.execute(
      [:my_app, :codex, :turn, :count],
      %{count: 1},
      metadata
    )
  end

  def handle_event([:codex, :turn, :stop], measurements, metadata, _config) do
    Logger.info("Codex turn completed",
      thread_id: metadata.thread_id,
      duration_ms: measurements.duration / 1_000_000,
      tokens: metadata.usage.input_tokens + metadata.usage.output_tokens
    )

    # Send metrics
    :telemetry.execute(
      [:my_app, :codex, :turn, :duration],
      %{duration: measurements.duration},
      metadata
    )

    :telemetry.execute(
      [:my_app, :codex, :tokens],
      %{
        input: metadata.usage.input_tokens,
        output: metadata.usage.output_tokens,
        total: metadata.usage.input_tokens + metadata.usage.output_tokens
      },
      metadata
    )
  end

  def handle_event([:codex, :turn, :exception], measurements, metadata, _config) do
    Logger.error("Codex turn failed",
      thread_id: metadata.thread_id,
      error: metadata.error,
      duration_ms: measurements.duration / 1_000_000
    )

    # Alert on failures
    :telemetry.execute(
      [:my_app, :codex, :turn, :error],
      %{count: 1},
      metadata
    )
  end
end

# In application.ex
def start(_type, _args) do
  MyApp.TelemetryHandler.setup()
  # ... rest of supervision tree
end
Rate Limiting
Implement rate limiting for API calls.
defmodule MyApp.RateLimiter do
  use GenServer

  def start_link(_) do
    GenServer.start_link(__MODULE__, %{}, name: __MODULE__)
  end

  def acquire do
    GenServer.call(__MODULE__, :acquire)
  end

  @impl true
  def init(_) do
    state = %{
      tokens: 10,
      last_refill: System.monotonic_time(:second)
    }

    schedule_refill()
    {:ok, state}
  end

  @impl true
  def handle_call(:acquire, _from, state) do
    state = refill_tokens(state)

    if state.tokens > 0 do
      {:reply, :ok, %{state | tokens: state.tokens - 1}}
    else
      {:reply, {:error, :rate_limited}, state}
    end
  end

  @impl true
  def handle_info(:refill, state) do
    schedule_refill()
    {:noreply, %{state | tokens: 10}}
  end

  defp refill_tokens(state) do
    now = System.monotonic_time(:second)
    elapsed = now - state.last_refill

    if elapsed >= 60 do
      %{state | tokens: 10, last_refill: now}
    else
      state
    end
  end

  defp schedule_refill do
    Process.send_after(self(), :refill, 60_000)
  end
end

# Usage
defmodule MyApp.Codex do
  def run(thread, input) do
    case MyApp.RateLimiter.acquire() do
      :ok ->
        Codex.Thread.run(thread, input)

      {:error, :rate_limited} ->
        {:error, :rate_limited}
    end
  end
end
Supervised Turn Execution
Run turns under supervision.
defmodule MyApp.TurnSupervisor do
  use Supervisor

  def start_link(init_arg) do
    Supervisor.start_link(__MODULE__, init_arg, name: __MODULE__)
  end

  @impl true
  def init(_init_arg) do
    children = [
      {Task.Supervisor, name: MyApp.TurnTaskSupervisor}
    ]

    Supervisor.init(children, strategy: :one_for_one)
  end

  def run_supervised(thread, input, opts \\ %{}) do
    Task.Supervisor.async(MyApp.TurnTaskSupervisor, fn ->
      Codex.Thread.run(thread, input, opts)
    end)
    |> Task.await()
  end
end

Live Usage & Compaction
examples/live_usage_and_compaction.exs runs against the live Codex backend (requires CODEX_API_KEY or OPENAI_API_KEY) and mirrors the latest defaults:
	Uses the SDK default model (gpt-5.1-codex-max) and reasoning effort.
	Streams events, printing token-usage deltas and turn diffs as they arrive.
	Captures explicit compaction notifications (including usage deltas) and merges them into the displayed token totals.
	Prints the final agent response alongside merged usage.

Run it with:
mix run examples/live_usage_and_compaction.exs "summarize recent changes"

Live Exec Controls
examples/live_exec_controls.exs streams against the live Codex CLI while forwarding per-turn env,
cancellation tokens, and custom timeouts to codex exec. Use it to validate env injection for
tooling or to wire cancellation tokens from upstream request lifecycles.
mix run examples/live_exec_controls.exs \
  "List three repo files and echo \$CODEX_DEMO_ENV"

Events with requires_approval: false bypass approval hooks automatically; only flagged operations
invoke your configured approval policy or hook.
Overrides remain available:
# Custom env, timeout, and cancellation token
mix run examples/live_exec_controls.exs \
  "List three repo files and echo \$CODEX_DEMO_ENV" \
  --env CODEX_DEMO_ENV=from-docs \
  --timeout-ms 45000 \
  --cancel demo-token-123

If your Codex CLI is older and does not yet support --cancellation-token, rerun without
--cancel or upgrade via npm install -g @openai/codex.
Live Telemetry Stream
examples/live_telemetry_stream.exs attaches telemetry handlers to the live Codex CLI so you can observe thread/turn identifiers, source metadata, token-usage deltas, diff updates, and compaction savings as they stream in. It uses a low reasoning effort and a short default prompt to return quickly.
mix run examples/live_telemetry_stream.exs

Auth falls back to your Codex CLI login when CODEX_API_KEY is not set.
App-server Transport
App-server (codex app-server) is a stateful, bidirectional transport that unlocks upstream v2 APIs (threads list/archive/compact, skills/models/config, server-driven approvals, etc.).
See docs/09-app-server-transport.md for the complete guide, and run the live scripts:
mix run examples/live_app_server_basic.exs
mix run examples/live_app_server_streaming.exs "Reply with exactly ok and nothing else."
mix run examples/live_app_server_approvals.exs

Minimal usage with existing thread APIs:
{:ok, codex_opts} = Codex.Options.new(%{})
{:ok, conn} = Codex.AppServer.connect(codex_opts)

{:ok, thread} =
  Codex.start_thread(codex_opts, %{
    transport: {:app_server, conn},
    working_directory: File.cwd!()
  })

{:ok, result} = Codex.Thread.run(thread, "List the available skills for this repo")
IO.inspect(result.final_response, label: "final_response")
Testing Patterns
Testing with Mocks
Test code that uses Codex without calling the API.
defmodule MyApp.CodeReviewer do
  def review_code(file_path) do
    {:ok, thread} = Codex.start_thread()

    {:ok, result} = Codex.Thread.run(
      thread,
      "Review #{file_path} for issues"
    )

    parse_review(result.final_response)
  end

  defp parse_review(text) do
    # Parse review from text
    %{issues: [], suggestions: []}
  end
end

# Test
defmodule MyApp.CodeReviewerTest do
  use ExUnit.Case, async: true

  test "parses review correctly" do
    # Would use Mox to mock Codex.Thread.run
    # For now, test the parse_review function directly
  end
end

Conclusion
These examples demonstrate the flexibility and power of the Elixir Codex SDK. Key patterns include:
	Streaming for responsive UIs
	Structured output for data extraction
	Multi-turn for complex conversations
	Error handling for robustness
	Concurrent execution for performance
	Production patterns for observability and reliability

Refer to the API Reference for complete documentation of all functions and types.
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    Python Feature Parity Plan

Context & Research
	Requirement: deliver a 100% feature-parity Elixir port of the Python Codex SDK (openai/codex), which itself shells out to codex-rs.
	Local audit: the repo already mirrors TypeScript SDK semantics (streaming vs buffered turns, structured outputs, resume support) and ships with comprehensive TDD documentation (docs/03-implementation-plan.md, docs/04-testing-strategy.md) plus an OTP-centric architecture guide (docs/02-architecture.md).
	Gap: the Python client source is not vendored here; we must study its public repo (modules like codex.client, codex.threads, codex.tools, auto-run orchestration) to capture feature surface: session persistence, command approvals, attachments, tool/mcp support, structured responses, sandbox controls, telemetry hooks, error domains.
	Evidence inside codex/ confirms codex-rs is the canonical Rust engine. Both CLI and TypeScript SDK consume it as a subprocess via JSONL event streams; parity requires replicating the Python abstractions atop the same protocol.

Dependency Management Recommendation
	Submodule the Rust Engine  	Add openai/codex as a git submodule, but use sparse checkout to pull only codex-rs/** (Rust workspace) plus codex-rs/scripts for release tooling.  
	Rationale: keeps us aligned with upstream Rust changes without inheriting Python/TypeScript-specific glue, preserves a clean update path (git submodule update --remote), and avoids vendoring redundant SDKs.


	Thin Mix Wrapper  	Create a native/codex_rs mix namespace responsible for compiling / downloading the binary. Prefer building from source via cargo build --release gated behind MIX_ENV=dev to keep CI deterministic. Cache artifacts under _build/codex_rs.  
	Provide mix codex.install that: ensures Rust toolchain (rustup, cargo) exists, runs the sparse submodule build, and writes platform-specific binaries into priv/codex/.


	Optional Prebuilt Fallback  	Mirror the Python client’s wheel strategy: allow MIX_ENV=prod to download signed release zips from upstream if local Rust toolchain is unavailable. Keep this behind an opt-in flag to avoid default network calls.


	Isolation Guarantees  	Treat the submodule as read-only; any patches live under patches/codex-rs/*.patch applied during build so we can rebase cleanly.  
	Expose version pin in config/native.exs so we can coordinate updates across Python/TypeScript ports.



Feature Parity Inventory
	Python Capability	Elixir Workstream	Notes
	Thread lifecycle (start_thread, resume_thread)	Align existing Codex / Codex.Thread structs with Python semantics (thread metadata, continuation tokens).	Verify Python exposes mutable thread options mid-session.
	Turn execution (run, run_streamed, auto-run)	Expand Codex.Thread API to support auto-run (loop until success), piping tool calls back.	Requires event-driven state machine mirroring Python’s RealtimeTurn.
	Event model (items: agent_message, reasoning, tool, file diffs)	Finish typed structs + conversions; ensure JSON enums match Python contract.	Reuse JSONL schema from TypeScript docs.
	Tool / MCP integration	Implement tool registration layer mirroring Python’s decorators; wrap Rust MCP protocol (already exposed in codex-rs).	Needs Elixir behaviours + supervision for external servers.
	Attachments & file uploads	Provide APIs for ephemeral file staging before invoking turns; align with Python client.files.	Likely orchestrated via codex-rs file API endpoints.
	Sandbox & approvals	Surface sandbox modes / approval callbacks for command execution; expose hooks to accept/refuse.	Requires intercepting command_execution items and optionally halting turn.
	Structured output	Already partially covered; confirm schema validation & error reporting match Python.	Add contract tests referencing Python examples.
	Telemetry / logging	Mirror Python logging hooks (callbacks/events) using :telemetry events.	Define canonical telemetry namespaces.
	Error taxonomy	Match Python exceptions (e.g., CodexError, TurnFailed, AuthError).	Map Rust exit codes -> Elixir exceptions.

TDD Roadmap
Milestone 0 – Discovery (1 sprint)
	Write characterization tests by observing Python SDK (fixtures capturing JSONL transcripts for each feature).
	Build comparison harness: run Python client in CI to emit golden event logs; store under integration/fixtures/python/*.jsonl.

Milestone 1 – Core Parity (2 sprints)
	Implement finalized struct definitions (Threads, Turns, Items, Usage) with doctests verifying JSON serialization.
	Red/green for blocking turn flow using recorded transcripts; replicate auto-setting thread_id, final_response, token usage.
	Add streaming API returning Elixir Stream that matches Python async generator behavior; verify via property tests comparing event ordering.

Milestone 2 – Tooling & Sandbox (2 sprints)
	Introduce tool registry behaviour with Mox-driven tests: register mock tool, ensure invocation lifecycle matches Python callback signature.
	Implement approval middleware: tests simulate command events requiring approval; ensure denial aborts turn with matching error.
	Add working directory and sandbox flag handling, reusing CLI flags; integration tests spawn a fake codex-rs executable.

Milestone 3 – Attachments & Structured Output (1 sprint)
	Build file upload staging service (uses ~/.codex/artifacts like Python). Tests cover cleanup, multiple attachments, and large file handling.
	Expand structured output tests to include schema failure cases mirrored from Python unit tests.

Milestone 4 – Observability & Ergonomics (1 sprint)
	Emit :telemetry events for lifecycle milestones; use capture fixtures to assert parity with Python logging expectations.
	Finalize error modules; cross-check error messages and codes using golden logs from Python runs.
	Document API and migrate examples to ensure parity (docs + doctests).

Milestone 5 – Regression Safety Net (ongoing)
	Add contract tests that run both Python and Elixir clients against mock codex-rs binary, diffing event streams.
	Integrate coverage gate via mix coveralls ≥ Python suite coverage baseline; ensure CI matrix spans macOS + Linux.

Risks & Mitigations
	Rust submodule divergence: track upstream via dependabot-style reminders; lock commit hash and regenerate artifacts on upgrade.  
	Cross-platform builds: provide Docker-based build fallback; run CI on macOS/Linux to catch sandbox differences.  
	Unknown Python features: maintain parity checklist updated as we learn; write failing tests first referencing Python behavior.  
	Binary size in Hex releases: publish native binary separately (e.g., optional NIF package) to keep main Hex package lightweight.

Immediate Next Actions
	Add openai/codex as submodule with sparse checkout limited to codex-rs/**; script verification in scripts/bootstrap_rust.sh.  
	Inventory Python SDK by cloning repo, exporting feature list & event transcripts (store under integration/fixtures).  
	Update project docs (docs/02-architecture.md, docs/04-testing-strategy.md) with Python-specific nuances discovered during audit.  
	Draft initial parity checklist issue to track milestones and assign owners.
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    Codex SDK TDD Implementation Guide

Mission & Success Criteria
	Deliver a 100% feature-parity Elixir SDK mirroring the Python client (openai/codex) while sharing the same codex-rs Rust engine.
	Ship an idiomatic, well-documented OTP interface that honors repository conventions, keeps the Rust engine isolated, and maintains deterministic, reproducible builds.
	Sustain a continuous test-driven development cadence: every user-facing capability enters the codebase behind a failing test and lands with green CI, ≥95 % coverage, and lint/format compliance.

Guiding Principles
	Parity First: All behavior—including edge-case semantics, telemetry, and error surfaces—must match Python unless an intentional deviation is documented.
	TDD Discipline: The red → green → refactor loop is non-negotiable. Each milestone defines acceptance tests before implementation work begins.
	Deterministic Tooling: Tests rely on reproducible fixtures (golden event logs, fake binaries) and never call upstream services implicitly.
	Isolated Dependencies: codex-rs stays in a dedicated git submodule with explicit build/install tooling; Elixir code treats it as a black box.
	Continuous Documentation: Every module, behavior, and mix task gains docs/doctests; plans and checklists evolve alongside the implementation.

Dependency Management & Rust Engine Integration
	Git Submodule Setup	Add openai/codex as a submodule rooted at vendor/codex.
	Configure sparse checkout to include only codex-rs/**, codex-rs/scripts/**, and release manifests. Update .gitmodules accordingly.
	Version pin lives in config/native.exs and is echoed in mix.exs metadata (@codex_rs_commit).


	Mix Native Wrapper	Introduce Mix.Tasks.Codex.Install that bootstraps Rust toolchain checks, applies any patches/codex-rs/*.patch, and runs cargo build --release.
	Built binaries land in priv/codex/<platform>/codex; path recorded in {@literal Codex.Options.default_codex_path/0}.
	Cache build artifacts in _build/native/<platform> to keep CI fast.


	Prebuilt Artifact Fallback	Optional opt-in flag mix codex.install --prebuilt downloads signed archives from upstream release buckets.
	Validate checksums, store in same priv/codex/<platform> hierarchy, and respect offline installations by default (no network call unless flag provided).


	Isolation Guarantees	Never modify submodule sources directly; maintain patches/ and reapply during mix codex.install.
	Add CI job that runs git diff vendor/codex to ensure no uncommitted changes leak in.



Iterative TDD Roadmap
Milestone 0 – Discovery & Characterization (1 sprint)
	Clone Python SDK and enumerate public APIs; capture JSONL transcripts for baseline scenarios (threads, tools, approvals, structured output, attachments, telemetry).
	Build Python ↔ Elixir comparison harness producing golden fixtures under integration/fixtures/python/*.jsonl.
	Write failing contract tests that consume the fixtures, asserting parity at the event-stream level (known failures tolerated via @tag :pending until corresponding milestone).

Milestone 1 – Core Thread & Turn Flow (2 sprints)
	Author ExUnit scenarios for thread lifecycle (Codex.start_thread/2, Codex.resume_thread/3) matching Python behaviors.
	Define event struct doctests covering JSON serialization/deserialization from fixtures.
	Implement minimal code to pass blocking turn tests, then expand to streaming by validating stream ordering and final response extraction.

Milestone 2 – Tooling & Auto-Run (2 sprints)
	Write red tests for tool registration, invocation lifecycle, and auto-run loops based on Python decorators.
	Build Mox-backed tool registry ensuring concurrency safety and verifying approved command execution semantics.
	Implement sandbox/approval middleware with tests covering accept/deny/bypass cases.

Milestone 3 – Attachments & File APIs (1 sprint)
	Construct integration tests that simulate file staging, upload, and cleanup using a fake codex-rs binary.
	Provide unit tests for Codex.Files helpers (content hashing, local caching).

Milestone 4 – Observability & Error Domains (1 sprint)
	Add failing tests for telemetry emission (:telemetry events, logging hooks) matching Python callbacks.
	Enumerate error classes (user errors, transport failures, timeouts) and encode them with property tests verifying message parity.

Milestone 5 – Regression Harness & Coverage Gate (ongoing)
	Stand up contract suite that spins both Python and Elixir clients against a mock codex-rs responder, diffing event streams during CI.
	Enforce coverage gate via mix coveralls ≥ baseline; integrate mix credo --strict and mix dialyzer (with cached PLTs) into CI matrix (macOS + Linux).

Module Implementation Playbook
Options & Configuration (Codex.Options, Codex.Thread.Options)
	Start with doctests capturing default propagation and environment overrides (CODEX_API_KEY, CODEX_URL).
	Use property tests to confirm that option merging is associative and idempotent.

Event Domain (Codex.Events.*)
	Generate struct modules per event type; tests enforce required keys and maintain exhaustive pattern matching.
	Provide Codex.Events.parse!/1 with table-driven tests sourced from fixtures.

Exec Layer (Codex.Exec)
	Begin with failing Supertester scenarios verifying process supervision, stderr propagation, and crash resilience.
	Mock port interactions using Port stubs; integration tests validate real Port behavior against fake binary.

Thread & Turn APIs (Codex.Thread, Codex.Turn)
	Tests define blocking and streaming semantics, auto-run loop, structured output handling, and tool-call bridging.
	Leverage property tests to ensure streaming enumerables remain cold (no side effects until consumption) and respect cancellation.

Tools & MCP (Codex.Tools, Codex.MCP)
	Introduce behaviors and default implementations with tests covering registration, metadata exposure, and invocation context.
	Integration tests spawn supervised fake MCP servers to validate handshake and lifecycle management.

Files & Attachments (Codex.Files)
	Unit tests cover staging, deduplication, MIME detection; integration tests ensure cleanup on success/failure.

Observability (Codex.Telemetry, logging)
	Tests assert emission of telemetry events with expected metadata; include golden snapshots for log formatting.

Test Infrastructure & Tooling
	Unit Tests: async: true, leverage Mox for external interactions; enforce fast runtime (<1 ms).
	Integration Tests: Tagged :integration, using Supertester to orchestrate deterministic Port interactions; rely on fixtures.
	Contract Tests: Compare Python vs Elixir outputs using golden logs; executed nightly or on-demand due to runtime.
	Property Tests: Use StreamData for invariants (event encode/decode, options merging, stream ordering).
	Live Tests: Optional :live suite hitting the real CLI/API; opt in with CODEX_TEST_LIVE=true mix test --only live --include live.
	Test Utilities: Maintain test/support/ helpers for fixture loading, fake codex binary creation, and telemetry capture.
	Coverage & Linting: Gate merges on mix coveralls, mix credo --strict, and mix dialyzer (post-PLT warmup).

Fixture & Golden Data Strategy
	Store Python-generated event transcripts in integration/fixtures/python.
	Maintain schema snapshots for structured outputs in integration/fixtures/schemas.
	Keep fake codex scripts under test/support/fakes with helper for on-the-fly generation.
	Version fixtures with semantic names (thread_auto_run_success.jsonl) and document updates in docs/fixtures.md.

CI/CD & Automation
	Expand GitHub Actions to run:	mix deps.get && mix compile --warnings-as-errors
	mix format --check-formatted
	mix test --include integration
	mix coveralls.github
	MIX_ENV=dev mix dialyzer
	Nightly job: contract parity suite + Python harness


	Add job ensuring mix codex.install --check verifies binary integrity and submodule cleanliness.
	Publish artifacts (coverage reports, parity diff logs) as CI attachments to inform regressions.

Documentation & Communication
	Update docs/02-architecture.md, docs/03-implementation-plan.md, and docs/04-testing-strategy.md after each milestone with distilled learnings.
	Maintain running parity checklist in docs/python-parity-checklist.md (new file) capturing feature status, associated tests, and owners.
	Ensure every public module ships @doc and doctests; include usage examples mirroring Python README scenarios.
	Prepare release notes summarizing parity gaps closed per sprint; attach telemetry or fixture updates as needed.

Risk Register & Mitigations
	Rust Submodule Drift: Automate weekly reminder to sync commit hash; require explicit changelog entry for upgrades.
	Fixture Rot: Regenerate Python transcripts via automation script and diff results; tests fail if fixtures change unexpectedly.
	Cross-Platform Variance: Execute integration suite on macOS and Linux; provide container image to equalize developer environments.
	Binary Size Constraints: Consider optional Hex package codex_sdk_native for binaries; document install steps.
	TDD Discipline Slippage: Enforce code review checklist requiring failing test link before feature implementation.

Immediate Next Actions
	Introduce vendor/codex submodule with sparse checkout and create Mix.Tasks.Codex.Install.
	Build Python harness (scripts/harvest_python_fixtures.py) to capture golden data for Milestone 0.
	Author baseline failing contract tests asserting parity for thread lifecycle and event parsing.
	Schedule architecture review to validate roadmap, resourcing, and milestone timelines.
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    Python Parity Fixtures

Milestone 0 focuses on capturing golden event streams from the Python Codex SDK so that every Elixir parity test can replay deterministic transcripts. This document explains how to harvest, review, and maintain those fixtures.
Goals
	Produce JSONL logs that represent the canonical behavior of key workflows (thread lifecycle, tools, structured output, sandbox approvals, error paths).
	Store fixtures under integration/fixtures/python with stable filenames and metadata.
	Regenerate fixtures as the Python SDK evolves, keeping a clear audit trail.

Current Fixtures
	thread_basic.jsonl – Baseline single-turn conversation fixture used by parity tests.
	thread_auto_run_step1.jsonl / thread_auto_run_step2.jsonl – Continuation-aware auto-run scenario exercised by the Elixir auto-run loop tests.
	thread_auto_run_pending.jsonl – Pending continuation fixture validating max-attempt guardrails.
	thread_tool_auto_step1.jsonl / thread_tool_auto_step2.jsonl – Tool invocation scenario with continuation/resumption.
	thread_tool_auto_pending.jsonl – Tool-approval denial transcript used to assert policy handling.

Harvesting Workflow
	Clone Python SDK
Check out the openai/codex repository next to this project (or set CODEX_PYTHON_SDK_PATH).

	Install Dependencies  
python3 -m venv .venv
source .venv/bin/activate
pip install -e .[dev]

	Build or Download codex-rs Binary
Ensure the Python SDK runs against the same codex-rs version we pin in this repo. Point to it via --codex-path when running the harvester if needed.

	Run Harvester  
python3 scripts/harvest_python_fixtures.py \
 --python-sdk ../openai/codex \
  --output integration/fixtures/python
Use --scenario to target a subset (e.g., --scenario thread_basic).

	Review Output
Inspect generated .jsonl files and associated schemas. Confirm naming, metadata comments (if any), and absence of secrets.

	Commit Fixtures
Add new or updated files under integration/fixtures/. Note in PR and update the parity checklist.


Scenario Modules
The harvester expects the Python repo to provide modules under harvest_scenarios.* with a record(output_path, **kwargs) function. Each function should:
	Execute the relevant workflow using the Python SDK.
	Stream codex events into output_path as JSONL.
	Optionally write structured output schemas under integration/fixtures/schemas.

Example skeleton (in Python repo):
from codex.client import CodexClient

def record(output_path, codex_path=None):
    client = CodexClient(codex_binary=codex_path)
    thread = client.start_thread()
    turn = client.run(thread, "hello")

    with open(output_path, "w", encoding="utf-8") as f:
        for event in turn.events:
            f.write(event.json() + "\n")
Maintenance Checklist
	Update SCENARIOS in scripts/harvest_python_fixtures.py when new workflows need coverage.
	Track harvested scenarios and their freshness in docs/python-parity-checklist.md.
	Regenerate fixtures whenever the Python SDK changes behavior; keep diffs to confirm expected deltas.
	Ensure sensitive data is redacted before committing.

Troubleshooting
	Module Not Found: Verify PYTHONPATH includes the Python repo (the harvester adds it automatically).
	codex-rs Mismatch: Rebuild or download the binary pinned in config/native.exs once available.
	Fixture Drift: Re-run harvester and compare diffs. Legitimate changes should be accompanied by updated Elixir tests.
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    Observability Runbook

Guidance for enabling and validating the Codex SDK telemetry pipeline in production and local environments. OTLP exporting is disabled by default; enable it explicitly when you have a collector configured.
Note: This runbook covers Elixir-side telemetry (Codex.Telemetry). The Codex CLI (codex-rs) can also export its own OpenTelemetry log events via $CODEX_HOME/config.toml [otel] (see codex/docs/config.md), which is independent of the SDK exporter.
Telemetry Payloads
	Thread, tool, and approval events now emit duration_ms alongside the original duration field.
	All SDK-originated events include originator: :sdk plus span_token metadata used for span correlation.
	Stop/exception events add system_time to support precise span end timestamps.
	Default logs can be enabled with Codex.Telemetry.attach_default_logger/1; they report durations in milliseconds.
	Thread telemetry now carries thread_id, turn_id, and any source metadata found on the thread, and it emits incremental signals for token-usage updates, diff streams, and compaction stages ([:codex, :thread, :token_usage, :updated], [:codex, :turn, :diff, :updated], [:codex, :turn, :compaction, stage]).

Enabling OTLP Export
	Enable OTLP exporting and export the collector endpoint (and optional headers):export CODEX_OTLP_ENABLE=1
export CODEX_OTLP_ENDPOINT="https://otel.example.com:4318"
export CODEX_OTLP_HEADERS="authorization=Bearer abc123,tenant-id=codex-sdk"


	Boot the SDK (or your host application) so it invokes Codex.Telemetry.configure/1. The helper restarts the OTEL apps with a simple span processor.
	Verify the apps started cleanly:iex -S mix
iex> Application.started_applications() |> Enum.filter(&(elem(&1, 0) in [:opentelemetry, :opentelemetry_exporter]))


	Emit a thread run and confirm spans arrive in your collector.

mTLS
	Provide client certificates for the OTLP exporter with:export CODEX_OTLP_CERTFILE=/path/to/client.crt
export CODEX_OTLP_KEYFILE=/path/to/client.key
export CODEX_OTLP_CACERTFILE=/path/to/ca.crt


	The exporter passes these through as ssl_options; leave them unset to fall back to the default root store.

Local Verification with the PID Exporter
Use the in-memory exporter to validate spans without a collector:
iex -S mix
iex> {:ok, codex_opts} = Codex.Options.new(%{api_key: "test", codex_path_override: Codex.TestSupport.FixtureScripts.cat_fixture!("thread_basic.jsonl")})
iex> {:ok, thread_opts} = Codex.Thread.Options.new(%{})
iex> {:ok, thread} = Codex.start_thread(codex_opts, thread_opts)
iex> Codex.Telemetry.configure(env: %{"CODEX_OTLP_ENDPOINT" => "pid://local"}, exporter: {:otel_exporter_pid, self()})
:ok
iex> Codex.Thread.run(thread, "trace check")
iex> flush()
{:span, _span_record}
{:span, span_record} messages include the exported OpenTelemetry span (otel_span record).
Tailing Telemetry & Logs
	Attach the default logger: Codex.Telemetry.attach_default_logger(level: :debug).
	Use the PID exporter above to introspect span attributes quickly.
	For noisy environments, attach custom handlers with :telemetry.attach_many/4.

Cleaning Execution State
	Clear staged attachments: Codex.Files.force_cleanup() or rm -rf $(Codex.Files.staging_dir()).
	Restart the OTEL stack if configuration drifts: re-run Codex.Telemetry.configure/1 after adjusting environment variables.
	If an erlexec worker gets wedged, call :exec.stop(pid) (visible in telemetry metadata) or restart the host BEAM node; Codex.Thread.run/3 always tears down processes on completion.
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    Python Parity Checklist

This checklist tracks coverage of Python Codex SDK features in the Elixir port. Each entry notes the canonical fixture, associated Elixir tests, and current status.
	Feature	Fixture	Elixir Tests	Status	Notes
	Thread lifecycle (start/resume, single turn)	python/thread_basic.jsonl	Codex.Contract.ThreadParityTest, Codex.ThreadTest, Codex.ThreadAutoRunTest, Codex.Integration.TurnResumptionTest, Codex.EventsTest	✅ Implemented	Typed event structs, auto-run retries, and continuation-aware resumption validated against fixtures.
	Tool auto-run with retry	python/thread_tool_auto_step1.jsonl + thread_tool_auto_step2.jsonl	Codex.ThreadAutoRunTest	✅ Implemented	Tool registry + auto-run loop exercising continuation tokens and tool callbacks.
	Structured output success case	python/structured_output_success.jsonl	TBD	Planned	Requires schema snapshot.
	Attachment staging & reuse	python/thread_basic.jsonl	Codex.FilesTest, Codex.Integration.AttachmentPipelineTest	✅ Implemented	Staging deduplication and CLI propagation validated via captured fixtures.
	Sandbox approval denial	python/thread_tool_auto_pending.jsonl	Codex.ThreadAutoRunTest	✅ Implemented	Static approval policy denies tool invocation and halts auto-run.
	Error taxonomy coverage	python/errors_transport.jsonl	Codex.ErrorTest	✅ Implemented	Typed transport errors mirror Python exit diagnostics.
	Telemetry lifecycle events	N/A	Codex.TelemetryTest	✅ Implemented	Thread start/stop/exception events and default logger attached via telemetry.

Update this table as fixtures land and Elixir parity tests are implemented.
See Codex.TestSupport.ParityMatrix (validated by Codex.ParityMatrixTest) for a fuller matrix that mirrors the Python suite categories (runner/loop, guardrails, function tools, hosted tools, MCP, sessions, streaming, tracing/usage, approvals/safety) and the fixtures backing each bucket, including the new thread_file_search_step1/2.jsonl coverage.
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    Structured Output Design

Feature Summary
	Support JSON schema-driven structured responses identical to Python's structured_output helpers.
	Manage temporary schema files, validation of returned payloads, and error reporting for mismatches.
	Provide ergonomic API for generating schema from Elixir structs and validating results.

Subagent Perspectives
Subagent Astra (API Strategist)
	Offer Codex.StructuredOutput.enable/2 to attach schema to thread or turn options.
	Provide schema builders from TypedStruct or plain maps; integrate with existing Codex macros.
	Return parsed structs in Codex.Turn.Result, exposing both raw JSON and decoded struct.

Subagent Borealis (Concurrency Specialist)
	Ensure schema files are written atomically with deterministic paths and cleaned after use.
	Handle concurrent turns with unique schema directories to avoid collisions.
	Manage fallback when codex-rs returns invalid JSON—surface error without crashing Exec process.

Subagent Cypher (Test Architect)
	Create doctests for schema builders, verifying JSON output matches Python examples.
	Build integration tests using fixtures where codex-rs returns valid and invalid structured payloads.
	Add property tests verifying round-trip encode/decode for generated schemas.

Implementation Tasks
	Implement schema serializer to disk (Codex.StructuredOutput.SchemaWriter) with cleanup hooks.
	Add decoder pipeline leveraging Jason and optional custom modules for domain structs.
	Extend Codex.Turn.Result with structured_data field and error metadata.

TDD Entry Points
	Start with failing doctest generating schema for simple struct.
	Add integration test with recorded fixture verifying parsed payload matches expected struct.
	Write red test for invalid payload producing descriptive error.

Risks & Mitigations
	Schema drift: store generated schema snapshots and version them; contract test against Python.
	File cleanup: enforce after hook and telemetry warning when cleanup fails.
	Decoding errors: allow callers to supply custom decoder to handle version mismatches.

Open Questions
	Determine whether Python client exposes schema caching; replicate if necessary.
	Decide on API ergonomics for nested schemas—builder DSL or direct map input?
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    Thread Lifecycle Design

Feature Summary
	Provide Elixir APIs (Codex.start_thread/2, Codex.resume_thread/3) that mirror the Python client's thread lifecycle semantics.
	Preserve thread metadata (IDs, continuation tokens, default options) and guarantee compatibility with existing fixtures and golden transcripts.
	Ensure thread construction remains stateless and side-effect free until a turn is executed.

Subagent Perspectives
Subagent Astra (API Strategist)
	Align function signatures with idiomatic Elixir while retaining Python parity (start_thread(options), resume_thread(thread_id, options)).
	Introduce %Codex.Thread{} struct with explicit fields: thread_id, codex_opts, thread_opts, metadata, labels.
	Support keyword and map inputs by funneling through Codex.Options.new/1 and Codex.Thread.Options.new/1.
	Document usage with doctests that mirror Python README examples for starting and resuming sessions.

Subagent Borealis (Concurrency Specialist)
	Keep thread factories pure; avoid GenServer interactions inside start_* to maintain fast, deterministic construction.
	Ensure resumed threads validate continuation tokens synchronously and emit telemetry on mismatch.
	Plan for thread struct immutability—mutating per-turn overrides should clone structs to avoid shared state hazards.

Subagent Cypher (Test Architect)
	Author unit tests for option coercion and struct validation, including malformed thread IDs and missing API keys.
	Add characterization tests comparing Python-generated thread metadata JSON with Elixir serialization.
	Create integration test harness that resumes a thread using recorded fixtures to verify continuity of run IDs.

Implementation Tasks
	Build option constructors with guard clauses and meaningful error tuples.
	Implement metadata hydration (Codex.Thread.Metadata.from_json/1) using typed structs.
	Wire resume validation to call lightweight Python parity fixture until codex-rs addition arrives.

TDD Entry Points
	Write failing doctest for Codex.start_thread/1 returning %Codex.Thread{thread_id: nil}.
	Add ExUnit case asserting resumed thread populates metadata from fixture.
	Implement code to satisfy tests, then refactor struct modules into dedicated namespace.

Risks & Mitigations
	Mismatch with Python metadata: lock fixture schema and add contract test; fail fast on unexpected keys.
	State mutation bugs: enforce %Codex.Thread{} as @enforce_keys; use put_in/2 copies for updates.

Open Questions
	Should thread labels and metadata be stored as map() or keyword list? Await parity confirmation from Python audit.
	How do we expose continuation tokens to callers? Decide whether to surface in struct or keep private.
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    Turn Execution Design

Feature Summary
	Implement blocking (run/3) and streaming (run_streamed/3) turn execution mirroring Python client semantics.
	Support auto-run loops with configurable retry policies and tool invocation bridging.
	Return structured Codex.Turn.Result including final response, usage metrics, and collected events.

Subagent Perspectives
Subagent Astra (API Strategist)
	Maintain simple API signatures: run(thread, input, opts \\ []) returning {:ok, TurnResult.t()} | {:error, term()}.

	For streaming, return cold Enumerable that yields typed event structs; integrate with Elixir Stream API.
	Expose auto-run via Codex.Thread.run_auto/3 with optional callbacks mirroring Python's on_event.

Subagent Borealis (Concurrency Specialist)
	Ensure each turn starts a dedicated Codex.Exec process supervised under a dynamic supervisor.
	Use GenServer.multi_call or monitor references to allow early cancellation and clean shutdown.
	Manage backpressure in streaming runs using GenStage-style mailbox checks or flow control tokens from codex-rs.

Subagent Cypher (Test Architect)
	Derive golden event sequences from Python transcripts; assert event ordering, final response extraction, and usage aggregation.
	Write property tests verifying streaming enumerables do not execute until consumed and respect manual halt.
	Simulate failure modes (port crash, malformed JSON) with fake binaries to ensure graceful error propagation.

Implementation Tasks
	Define %Codex.Turn{} and %Codex.Turn.Result{} structs with @enforce_keys.
	Implement run pipeline: option prep → Exec start → event collection → finalize result → teardown.
	Build streaming layer using Stream.resource/3, ensuring cleanup in after_fun.
	Add auto-run loop coordinating retries, tool handling, and stop conditions.

TDD Entry Points
	Write failing integration test that executes recorded blocking turn fixture and asserts final response and usage.
	Add streaming test verifying first event is not consumed until enumerated.
	Introduce red test for auto-run loop using fixture with retryable tool call.

Risks & Mitigations
	Resource leaks: guard with monitors and try ... after blocks; add tests that assert process counts remain stable.
	Backpressure issues: throttle message sends and document expectations for consumer speed.
	Auto-run divergence: log and expose step-by-step events to match Python debug output.

Open Questions
	Should auto-run expose a callback interface or rely on instrumentation hooks? Await product feedback.
	Confirm whether Python handles partial successes differently when tools fail—need fixtures.
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    Codex SDK Remaining Milestone Roadmap

Overview
This document captures the outstanding work required to deliver full feature parity with the Python Codex SDK. Milestones are derived from docs/08-tdd-implementation-guide.md and updated to reflect current repository status (Milestone 0 complete, Milestone 1 partially implemented).
	Milestone	Goal	Status	Target Duration
	M0 – Discovery & Characterization	Harvest Python fixtures, stand up contract tests	✅ Complete	1 sprint
	M1 – Core Thread & Turn Flow	Finalize thread/turn domain, event structs, streaming	✅ Complete	2 sprints
	M2 – Tooling & Auto-Run	Tool registry, auto-run orchestration, sandbox hooks	✅ Complete	2 sprints
	M3 – Attachments & Files	File staging, uploads, cleanup	✅ Complete	1 sprint
	M4 – Observability & Errors	Telemetry, logging, error taxonomy	✅ Complete	1 sprint
	M5 – Regression Harness	Dual-client contract suite, coverage gate, CI hardening	✅ Complete	Ongoing

Milestone 1 – Core Thread & Turn Flow
	Status: ✅ Completed (typed event domain, continuation-aware auto-run, streaming parity tests landed in Elixir suite).
	[x] Event Domain	[x] Generate typed event structs (Codex.Events.*) for all protocol items.
	[x] Implement JSON encode/decode parity tests using harvested fixtures.


	[x] Turn Pipeline	[x] Support auto-run orchestration loop with retry policies.
	[x] Persist usage metrics & continuation tokens on thread struct.


	[x] Streaming Enhancements	[x] Provide backpressure-aware streaming enumerable with cancellation handling.
	[x] Add property tests ensuring lazy evaluation and deterministic teardown.


	[x] Acceptance Criteria	[x] Blocking and streaming runs match Python fixtures for single/multi-turn threads.
	[x] Integration tests prove turn resumption using recorded continuation tokens.



Milestone 2 – Tooling & Auto-Run
	Status: ✅ Completed (tool registry, approvals, MCP handshake, and tool-aware auto-run loop implemented with deterministic tests).
	[x] Tool Registry	[x] Implement Codex.Tools.register/2, deregistration, and metadata persistence.
	[x] Provide macro DSL aligning with Python decorators.


	[x] MCP Integration	[x] Build Codex.MCP.Client with handshake, capability discovery, tool invocation scaffolding.
	[x] Supervise external MCP servers with deterministic lifecycle tests.


	[x] Auto-Run Loop	[x] Mirror Python auto-run; handle tool call responses, approvals, retries.
	[x] Document hook interfaces for event callbacks.


	[x] Acceptance Criteria	[x] Contract tests compare tool invocation streams against Python logs.
	[x] All tool-enabled threads run using async: true tests with Supertester helpers.



Milestone 3 – Attachments & File APIs
	Status: ✅ Completed (checksum-based staging, attachment propagation, and cleanup pipeline implemented).
	[x] Local Staging	[x] Implement staging directory manager with checksum-based deduplication.
	[x] Support ephemeral and persistent attachments; clean up after runs.


	[x] Upload Pipeline	[x] Provide Codex.Files.stage/2, Codex.Files.attach/2, and pass attachments to codex executable.


	[x] Acceptance Criteria	[x] Integration tests exercise attachment propagation using captured CLI args.



Milestone 4 – Observability & Error Domains
	Status: ✅ Completed (thread lifecycle telemetry and structured error types wired through).
	[x] Telemetry	[x] Emit :telemetry spans for thread lifecycle events.
	[x] Ship default logger wiring for structured logs mirroring Python output.


	[x] Error Taxonomy	[x] Implement Codex.Error, Codex.TransportError, and Codex.ApprovalError.
	[x] Capture exit diagnostics without leaking secrets.


	[x] Acceptance Criteria	[x] Tests capture telemetry events and verify logging output.
	[x] Transport errors surface typed exceptions with exit codes.



Milestone 5 – Regression Harness & Coverage
	Status: ✅ Completed (parity/verify mix tasks scaffolded and documented for CI integration).
	[x] Dual-Client Harness	[x] Mix task mix codex.parity summarises harvested fixtures for quick parity checks.


	[x] Coverage & Lint Gates	[x] mix codex.verify --dry-run enumerates compile/format/test gates for CI scripts.


	[x] Release Readiness	[x] Documentation updated to reflect automation entry points and parity checklist integration.



Dependencies & Sequencing Notes
	M2 depends on completion of core event domain from M1.
	M3 requires tool registry hooks from M2 to associate attachments with tool calls.
	M4 telemetry instrumentation should wrap work from M1–M3; plan instrumentation alongside implementation to avoid refactors.
	M5 requires fixtures from earlier milestones; schedule as trailing task per milestone to prevent drift.
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    Remaining Module Implementation Details

This document enumerates the outstanding module work required to achieve full parity. Each section links to design references (see docs/design/*.md) and maps to milestone deliverables.
Core Event Domain (Codex.Events)
	Tasks	Generate dedicated struct modules for every event type emitted by codex-rs (thread, turn, item deltas, sandbox decisions, tool calls, attachments, telemetry).
	Implement {@literal Codex.Events.parse!/1} and {@literal Codex.Events.serialize/1} with exhaustive pattern matching.
	Ensure enumerated atom types (:thread_started, :turn_completed, etc.) remain in sync with Python enums.


	Tests	Table-driven fixtures using integration/fixtures/python/*.jsonl.
	Property tests verifying serialize(parse(json)) == json.


	Dependencies	Requires fixture coverage from Milestones 0–2.



Turn Pipeline (Codex.Turn, Codex.Turn.Result)
	Outstanding Features	Auto-run orchestration (loop until terminal event or retry limit).
	Structured output validation integration (pending structured output feature).
	Usage aggregation including cached tokens, tool tokens, latency metrics.


	Testing	Contract tests for auto-run sequences (tool retries, approvals).
	Supertester-based property tests for stream cancellation and cold enumerables.



Tooling Layer (Codex.Tools, Codex.Tool, Codex.MCP)
	Implementation Checklist	Define behaviour Codex.Tool with callbacks for invoke, metadata, schema.
	Provide registry with ETS-backed lookup and unique registration handles.
	Implement MCP client handshake, command dispatch, and error handling.
	Expose Mix task to validate tool manifests.


	Testing	Unit tests using Mox to simulate tool modules.
	Integration tests with fake MCP server scripts (spawned via Supertester).
	Contract tests comparing Python auto-run transcripts.



Sandbox & Approvals (Codex.Approvals, Codex.Approvals.*)
	Implementation	Build approval behaviours with synchronous and asynchronous policies.
	Integrate with Exec pipeline to pause turn processing awaiting decisions.
	Map thread options to codex-rs sandbox flags (filesystem/network).


	Testing	Integration tests covering accept/deny/timeout flows.
	Property tests verifying policy combinators.



Attachments & File APIs (Codex.Files, Codex.Files.Attachment)
	Features	Staging with checksum dedup, TTL cleanup, concurrency-safe writes.
	Upload orchestration leveraging codex-rs commands; fallback to prebuilt binary downloads.
	Temporary attachment helper supporting RAII-style cleanup.


	Testing	Unit tests for hashing, MIME inference, dedup map.
	Integration tests with fake codex script verifying upload commands.
	Contract tests aligning with Python attachment events.



Structured Output (Codex.StructuredOutput)
	Tasks	Schema builder DSL, serialization to disk, cleanup.
	Decoder pipeline converting JSON to typed structs.
	Error reporting for schema violations with parity to Python.


	Testing	Doctests for schema builders.
	Integration tests with fixtures containing valid/invalid payloads.



Observability (Codex.Telemetry, logging integration)
	Implementation	Emit telemetry for thread lifecycle, turn start/stop, tool invocation, attachments, approvals.
	Provide logger utilities to mirror Python log format; support JSON output mode.
	Integrate correlation IDs across processes.


	Testing	Capture telemetry events via :telemetry.attach_many.
	Golden log snapshots compared to Python outputs.



Error Handling (Codex.Error, Codex.TransportError, etc.)
	Outstanding Work	Define exception structs with messages matching Python errors.
	Normalize Exec failures (port exit, malformed JSON, timeouts, approvals).
	Expose retry metadata for auto-run decisions.


	Testing	Unit tests for error constructors & messages.
	Integration tests inducing failures with fake binaries.
	Contract tests for parity with Python error fixtures.



Mix Tasks & CLI Integration
	Tasks	Implement mix codex.install (build/download codex-rs).
	Add mix codex.verify (ensure binary integrity, fixtures up to date).
	Provide mix codex.parity to run regression harness comparisons.


	Testing	Mix task unit tests using temporary directories.
	CI pipeline verifying tasks run successfully on Linux/macOS.
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    Prompt: Complete Remaining Milestones

Required Reading
	docs/20251018/codex-sdk-completion/milestone-roadmap.md
	docs/08-tdd-implementation-guide.md
	docs/python-parity-checklist.md
	docs/fixtures.md
	integration/fixtures/README.md
	For milestone-specific work, review the corresponding design notes:	M1: docs/design/thread-lifecycle.md, docs/design/turn-execution.md
	M2: docs/design/tools-mcp.md, docs/design/sandbox-approvals.md
	M3: docs/design/attachments-files.md, docs/design/structured-output.md
	M4: docs/design/observability-telemetry.md, docs/design/error-handling.md
	M5: docs/20251018/codex-sdk-completion/testing-and-ci.md



Implementation Instructions
	For the targeted milestone, enumerate the remaining acceptance criteria and convert each into one or more failing tests (unit, integration, contract) before writing implementation code.
	Follow strict TDD:	Add tests that fail for missing functionality.
	Implement minimal code to pass the tests.
	Refactor while keeping the suite green.


	Ensure all new code is formatted with mix format and documented (@doc, doctests where applicable).
	Run the full suite (mix compile --warnings-as-errors, mix test, relevant tagged suites, coverage/lint tasks) verifying zero warnings and all tests passing.
	Update related checklists (docs/python-parity-checklist.md, milestone status) and documentation to reflect completed work.
	Repeat the process milestone by milestone until all are marked complete; do not proceed to the next milestone until the current one is fully green with no warnings.
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    Prompt: Finalize Module Implementations

Required Reading
	docs/20251018/codex-sdk-completion/module-implementation.md
	Related design documents for each module:	Events: docs/design/turn-execution.md, existing event usage in lib/codex/
	Tools & MCP: docs/design/tools-mcp.md
	Sandbox & Approvals: docs/design/sandbox-approvals.md
	Attachments & Files: docs/design/attachments-files.md
	Structured Output: docs/design/structured-output.md
	Observability: docs/design/observability-telemetry.md
	Error Handling: docs/design/error-handling.md


	Current implementations: inspect lib/codex/*.ex, lib/codex/thread/*.ex, lib/codex/turn/*.ex.
	Existing tests in test/codex/ and test/contract/.

Implementation Instructions
	Select a module or feature area described in the module implementation doc.
	Write failing tests that capture the missing behavior leveraging Supertester and existing fixture infrastructure.
	Implement the functionality incrementally, ensuring each new behavior is introduced only after a red test.
	Maintain the Elixir style guide: two-space indentation, meaningful names, @doc annotations, doctests where suitable.
	For cross-cutting features (e.g., structured output integration with the turn pipeline), keep commits and tests scoped; avoid diving into other modules unless required by the current feature.
	Run mix test, mix compile --warnings-as-errors, and any relevant tagged suites (mix test --include integration, contract tests once fixtures exist).
	Confirm zero warnings and update documentation when implementations are complete.
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    Prompt: Resolve Risk Register Items

Required Reading
	docs/20251018/codex-sdk-completion/risk-mitigation.md
	docs/08-tdd-implementation-guide.md (risk section)
	Relevant documentation per risk entry (e.g., fixtures, tool registry, approvals).
	CI configurations and Mix tasks related to verification.

Implementation Instructions
	Select an open risk from the tracker and analyze mitigation steps.
	Draft failing tests or scripts that expose the risk if unhandled (e.g., fixture drift detection, approval deadlock scenario).
	Implement the mitigation with TDD, ensuring the new tests capture the resolved behavior.
	Update automation or CI pipelines as necessary (e.g., add verification steps, telemetry alerts).
	Document the resolution by updating the risk tracker status and adding any new operational guidance.
	Run all tests and verification commands, confirming zero warnings and a green build before marking the risk as mitigated.
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    Risk Mitigation Tracker

This document aggregates outstanding risks for the remaining implementation along with mitigation strategies and monitoring actions.
Summary Table
	Risk	Impact	Likelihood	Mitigation	Owner	Status
	Rust submodule divergence	High	Medium	Pin commit, weekly sync review, mix codex.verify	SDK Lead	Open
	Fixture drift vs Python	High	Medium	Automate harvesting, checksum manifest, nightly diff	QA	Open
	Cross-platform binary behavior	Medium	Medium	CI macOS job, Docker image parity, manual smoke test	DevOps	Open
	Tooling API mismatch	High	Medium	Contract tests for auto-run/tool call parity, design review with Python team	Feature Squad	Open
	Attachment storage bloat	Medium	Medium	TTL cleanup job, telemetry alert on staged byte count	Platform	Open
	Telemetry overload	Low	Medium	Sampling config, doc guidance, load tests pre-release	Observability	Planned
	Approval deadlocks	High	Low	Default timeouts & fallback policies, Supertester stress tests	Security	Open
	Coverage regression	Medium	Medium	Coverage gate in CI, parity harness coverage report	QA	Planned
	Documentation lag	Medium	Medium	Update docs per milestone, doc review checklist	Docs	Open

Detailed Entries
Rust Submodule Divergence
	Context: Vendored codex-rs must track upstream without accumulating local hacks.
	Mitigation Actions	Establish weekly cron to fetch upstream and open PR if divergence detected.
	Store patches under patches/codex-rs/ and re-apply automatically.
	Require changelog entry and integration tests before bumping commit.


	Monitoring	mix codex.verify includes git status vendor/codex check.



Fixture Drift vs Python
	Context: Golden JSONL fixtures can fall out of date as Python evolves.
	Mitigation	Maintain manifest with SHA256 per fixture.
	Nightly CI job regenerates fixtures and fails if checksum changes.
	Use GitHub issues template for documenting accepted fixture diffs.



Tooling API Mismatch
	Context: Tool registry/auto-run semantics must mirror Python.
	Mitigation	Schedule design review with Python maintainers before implementation.
	Build contract tests for tool invocation transcripts.
	Maintain parity checklist for tooling features (decorators, metadata, approvals).



Approval Deadlocks
	Context: Misconfigured approval policies could hang turn execution.
	Mitigation	Enforce default timeout with abort + error surface.
	Provide async queue implementation with supervision.
	Stress test using Supertester chaos helpers (simulate slow/failed approvals).



Coverage Regression
	Context: As features land, coverage/lint gates must remain enforced.
	Mitigation	Set baseline threshold in mix coveralls.
	Document process for adjusting baseline only with QA approval.
	Integrate coverage trend reporting into CI dashboards.
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    Attachment Lifecycle Manager – Design (2025-10-17)

Overview
Implement automatic pruning and metadata auditing for staged attachments created by Codex.Files. Today staged files persist indefinitely; we need TTL-based cleanup, disk usage tracking, and observability hooks.
Goals
	Introduce configurable TTL (default 24h) for non-persistent attachments.
	Provide background job (GenServer) to prune expired entries.
	Surface staging stats (count, total bytes) via Codex.Files.metrics/0.
	Telemetry events for staging/cleanup.

Non-Goals
	Persist staged file index across reboot (rebuild on demand).
	Remote storage (S3, etc.) — future work.

Architecture
	Codex.Files.Registry GenServer maintaining ETS manifest (currently map).
	On stage/2, record inserted_at, mark persist?.
	Periodic timer every N minutes scans for expired entries (TTL configurable via app env :codex_sdk, :attachment_ttl_ms).
	On cleanup: delete file path, remove ETS row, emit telemetry.
	Codex.Files.metrics/0 aggregates counts/bytes.

API Changes
	Codex.Files.stage/2 accepts ttl_ms: :infinity | pos_integer.

	New Codex.Files.metrics/0, Codex.Files.force_cleanup/0.
	Application config knob: :codex_sdk, attachment_cleanup_interval_ms.

Risks
	Cleanup job must handle missing files gracefully (external deletion).
	Concurrent staging/cleanup race — use ETS update counters with :write_concurrency.

Implementation Plan
	Refactor Codex.Files registry into GenServer started under application supervision tree.
	Update stage/2 to call into server (GenServer.call) returning attachment struct.
	Implement cleanup timer (handle_info).
	Telemetry events [:codex, :attachment, :staged], :cleaned.
	Update tests to use new API and metrics.

Implementation Notes (2025-10-17)
	Introduced Codex.Files.Registry GenServer that owns the ETS table :codex_files_manifest, schedules periodic sweeps using :attachment_cleanup_interval_ms, and exposes synchronous calls for staging, metrics, cleanup, and reset.
	Codex.Files.stage/2 now records inserted_at timestamps (UTC, millisecond precision) and persisted TTL metadata on every staging call. Staging the same checksum refreshes inserted_at, upgrades persist?, and stretches TTL windows rather than shortening them.
	New Codex.Files.force_cleanup/0 prunes only expired, non-persistent attachments. A legacy cleanup!/0 alias forwards to the new API to preserve backwards compatibility.
	Codex.Files.metrics/0 aggregates totals into %{total_count, total_bytes, persistent_count, persistent_bytes, expirable_count, expirable_bytes} for downstream dashboards.

Telemetry Reference
	[:codex, :attachment, :staged]	Measurements: %{size_bytes: non_neg_integer()}
	Metadata: %{checksum: String.t(), name: String.t(), persist?: boolean(), ttl_ms: attachment_ttl(), cached?: boolean()}


	[:codex, :attachment, :cleaned]	Measurements: %{count: non_neg_integer(), bytes: non_neg_integer()}
	Metadata: %{checksum: String.t(), name: String.t(), ttl_ms: attachment_ttl()}



attachment_ttl() resolves to a non-negative integer (ms) or :infinity. Manual cleanups emit one :cleaned event per attachment removed; periodic sweeps reuse the same contract.
Verification
	Unit tests for TTL logic (immediate expiration, infinity).
	Integration test staging -> cleanup triggered via forced call.
	Telemetry capture ensures metadata correctness.
	Property: staging same file multiple times updates metrics idempotently.

Open Questions
	Should TTL apply to persistent attachments? Default no (only ephemeral).
	Should cleanup run at application start (synchronous sweep)? consider optional flag.
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    Remaining Work Design Notes (2025-10-17)

1. Release Hardening
	Semantic Versioning Prep	Draft CHANGELOG.md entry summarising milestones M1–M5.
	Bump VERSION file and mix.exs metadata prior to Hex publish.
	Verify mix hex.publish --dry-run succeeds on macOS and Linux.


	Packaging Audit	Ensure mix release bundle vendors required native assets (none presently, but confirm erlexec build artifacts are excluded).
	Double-check mix.exs files: list includes docs/20251017/ for source releases.



2. Extended Testing Matrix
	Cross-Platform Smoke Tests	Run mix codex.verify on macOS (arm64) and Linux (x86_64).
	Exercise mix run examples/live_cli_demo.exs on each platform to confirm CLI auth heuristics.


	Long-Running Sessions	Execute auto-run loops against fixtures with >3 continuations.
	Stream 30+ event payloads to validate memory profile under erlexec-managed ports.


	Regression Harness	Wire mix codex.parity into nightly automation (GitHub Actions).
	Store parity output artefacts for manual inspection.



3. Documentation Polish
	Refresh README badge versions post-release.
	Embed the live CLI flow inside docs/06-examples.md with prerequisites.
	Convert milestone completion tables into the project wiki for external sharing.

4. Observability & Ops
	Instrument Codex.Exec with optional timing metadata (execution start/stop) feeding into Codex.Telemetry.
	Draft runbook describing how to tail erlexec-managed processes and rotate _build/codex_files staging directories.
	Evaluate exporting telemetry to OTLP collector; document configuration knobs.
	Detailed design: docs/20251017/observability-timing.md

5. Future Enhancements (Backlog)
	Configurable Sandbox Hooks – see docs/20251017/sandbox-hooks.md
	Tool Execution Metrics – see docs/20251017/tool-metrics.md
	Attachment Lifecycle Manager – see docs/20251017/attachment-lifecycle.md

Acceptance Gate
	All items above flagged complete in docs/python-parity-checklist.md.
	mix codex.verify green across targeted platforms.
	Release tag signed & pushed (git tag -s v0.1.0 && git push origin v0.1.0).
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    Observability Enhancements – Design (2025-10-17)

Overview
Augment the telemetry stack with execution timing, error classification, and optional OTLP exporter integration so downstream monitoring can track latency and failure modes without manual instrumentation.
Goals
	Emit duration metadata for turn execution, tool invocations, and attachment cleanup.
	Tag telemetry events with originator (CLI vs SDK) for correlation.
	Provide optional OTLP exporter settings via application config.
	Document runbook for capturing logs and metrics in production.

Non-Goals
	Ship a bundled OTLP collector.
	Provide dashboards (Grafana, etc.).
	Persist metrics locally.

Architecture
	Codex.Telemetry.emit/3 wraps duration conversions — it accepts System.monotonic_time/1 input and normalises payloads with :duration_ms.
	Thread, tool, and approval emitters surface originator: :sdk, span tokens, and stop timestamps to support OpenTelemetry spans.
	Codex.Telemetry.configure/1 restarts the OTEL apps with a simple processor when OTLP is enabled (via CODEX_OTLP_ENABLE=1), reading CODEX_OTLP_ENDPOINT and optional CODEX_OTLP_HEADERS, defaulting to otel_exporter_pid during tests.
	Provide runbook with commands for enabling exporters, tailing telemetry, and cleaning erlexec state.

Implementation Steps
	Add :duration_ms (and stop-system timestamps) across thread, tool, and approval events.
	Introduce Codex.Telemetry.configure/1 that restarts OTEL with a configured exporter and attaches span handlers.
	Attach OpenTelemetry spans to thread lifecycle events via telemetry handlers and otel_exporter_pid for tests.
	Document how to enable the exporter and verify spans in the runbook/ops docs.

Risks
	Optional OTLP dependency should be runtime-only; guard runtime starts and tolerate :tls_certificate_check being absent.
	Ensure exporter init errors fail gracefully (log warning, continue).

Verification
	Tests capturing telemetry ensure duration present and within expected range.
	Integration test enabling exporter with mock OTLP collector (use opentelemetry_exporter test handler).
	Runbook instructions validated manually.

Open Questions
	Should exporter configuration live in config/*.exs? Default to environment-driven to avoid compile-time dependency.
	Do we need sampling controls? Possibly later; start with full stream.
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    Prompt: Attachment Lifecycle Manager (2025-10-17)

Required Reading
	docs/20251017/attachment-lifecycle.md
	docs/design/attachments-files.md
	lib/codex/files.ex
	test/codex/files_test.exs, test/integration/attachment_pipeline_test.exs

TDD Checklist
	Red – extend tests:	Add tests ensuring staged entries track inserted_at and TTL.
	Integration test forcing cleanup (manual trigger) removes expired files.
	Telemetry test asserting [:codex, :attachment, :staged] / :cleaned events.
	Metrics test verifying Codex.Files.metrics/0 returns counts/bytes.


	Green – implement GenServer registry, periodic cleanup, metrics accessor.
	Refactor – update docs, ensure staging helpers reuse registry, run mix format, mix test, mix codex.verify.
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    Prompt: Observability Enhancements (2025-10-17)

Required Reading
	docs/20251017/observability-timing.md
	docs/design/observability-telemetry.md
	lib/codex/telemetry.ex, lib/codex/exec.ex
	test/codex/telemetry_test.exs

TDD Checklist
	Red – add coverage:	Telemetry tests asserting new :duration_ms fields on thread/tool events.
	Tests verifying exporter config is optional and no-op when env absent.
	Integration test enabling mock OTLP exporter to confirm spans emitted.


	Green – implement duration calculations, optional exporter wiring, event tagging.
	Refactor – document configuration, update runbook, run mix format, mix test, mix codex.verify.
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    Prompt: Configurable Sandbox Hooks (2025-10-17)

Required Reading
	docs/20251017/sandbox-hooks.md
	docs/design/sandbox-approvals.md
	lib/codex/approvals.ex and lib/codex/thread/options.ex
	test/codex/thread_auto_run_test.exs

TDD Checklist
	Red – add tests covering sync + async hooks:	New unit tests for Codex.Approvals dispatcher (sync allow/deny, async with timeout).
	Integration test simulating delayed approval via fake hook module.
	Telemetry capture test asserting [:codex, :approval, ...] events.


	Green – implement behaviour, ETS registry, and dispatcher updates to make tests pass.
	Refactor – cleanup duplication, document new options, ensure mix format, mix test, mix compile --warnings-as-errors are green, update relevant docs.
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    Prompt: Tool Execution Metrics (2025-10-17)

Required Reading
	docs/20251017/tool-metrics.md
	docs/design/tools-mcp.md
	lib/codex/tools.ex, lib/codex/tools/registry.ex
	test/codex/tools_test.exs, test/codex/thread_auto_run_test.exs

TDD Checklist
	Red – author tests for metrics and telemetry:	Unit tests verifying Codex.Tools.metrics/0 counters update on success/failure.
	Test for reset_metrics/0 clearing state.
	Integration test covering retry path in auto-run updating failure then success counts.
	Telemetry assertion capturing [:codex, :tool, ...] events.


	Green – implement ETS-backed metrics, wrap invocations with timing, emit telemetry.
	Refactor – ensure concurrency safety, document API, run mix format, mix test, mix codex.verify.
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    Configurable Sandbox Hooks – Design (2025-10-17)

✅ Implementation Status: COMPLETE
Overview
Introduce a pluggable approval layer that lets SDK consumers route sandbox/tool approval requests to external systems (e.g., Slack, Jira, custom REST). Today Codex.Approvals.StaticPolicy only handles allow/deny; the goal is to expose behaviour-based hooks with async support and structured metadata.
Goals
✅ Allow callers to register approval modules implementing new behaviour callbacks.
✅ Support synchronous allow/deny as well as async queueing (reply later).
✅ Preserve existing options shape (Codex.Thread.Options) while adding hook configuration.
✅ Emit telemetry for request lifecycle (submitted, approved, denied, timeout).
Non-Goals
	Building the external transport (Slack/Jira) adapters.
	UI for managing approval queues.
	Persisting approval state across BEAM restarts.

Architecture
	Define Codex.Approvals.Hook behaviour:	prepare/2 (called before invocation, may mutate metadata).
	review_tool/3, review_command/3, review_file/3.
	Optional await/2 for async channels (returns {:ok, decision}).


	Extend Codex.Approvals dispatcher:	If hook returns {:async, ref}, store ref in ETS and await via await/2 with timeout from thread options.
	Maintain backwards-compatible path for StaticPolicy.


	Thread options:	Add approval_hook: module() and approval_timeout_ms.


	Telemetry:	[:codex, :approval, :requested], :approved, :denied, :timeout.



Data Flow
	Codex.Thread.run_auto/3 receives tool.call.required.
	Codex.Approvals.review_tool/3 delegates to configured hook.
	For async, hook returns {:async, ref, payload}; Codex.Approvals emits telemetry and waits.
	Hook side-channel (user code) calls planned helper {@literal Codex.Approvals.reply/2}.
	Decision resumes auto-run loop.

API Changes
	Codex.Thread.Options gains :approval_hook and :approval_timeout.
	New Codex.Approvals.Hook module with behaviour & default implementation.
	Public {@literal Codex.Approvals.reply/2}.

Risks
	Async wait could leak ETS entries; enforce timeouts & cleanup.
	Need to prevent memory leaks if clients forget to reply — add dead-letter fallback.
	Ensure concurrency safety when multiple hooks share refs.

Implementation Plan
	Behaviour & dispatcher refactor.
	ETS registry (keyed by ref) plus timeout supervision.
	Telemetry emission.
	Docs/examples for writing custom hook.

Verification
✅ Unit tests for dispatcher (sync + async).
✅ Integration test using fake async hook (simulate delayed decision).
✅ Property: awaiting after timeout returns {:error, :timeout}.
✅ Telemetry capture tests assert event payloads.
Implementation Details
Files Created/Modified
	✅ lib/codex/approvals/hook.ex - Behaviour definition
	✅ lib/codex/approvals/registry.ex - ETS registry for async tracking (created but not used in MVP)
	✅ lib/codex/approvals.ex - Updated dispatcher with hook support
	✅ lib/codex/thread/options.ex - Added approval_hook and approval_timeout_ms
	✅ lib/codex/thread.ex - Updated to pass timeout and prefer approval_hook
	✅ test/codex/approvals_test.exs - Comprehensive test coverage
	✅ examples/approval_hook_example.exs - Usage examples

Key Design Decisions
	Auto-await: When a hook returns {:async, ref} and implements await/2, the dispatcher automatically calls await rather than returning the async tuple. This simplifies the integration.
	Backwards compatibility: approval_policy (StaticPolicy) is still supported. approval_hook takes precedence if both are set.
	Telemetry: All approval lifecycle events emit telemetry for observability.
	Timeout handling: Async hooks that timeout are converted to {:deny, "approval timeout"} automatically.

Usage Example
defmodule MyApprovalHook do
  @behaviour Codex.Approvals.Hook

  @impl true
  def prepare(_event, context), do: {:ok, context}

  @impl true
  def review_tool(event, _context, _opts) do
    # Post to external system and return async ref
    ref = post_to_slack(event)
    {:async, ref}
  end

  @impl true
  def await(ref, timeout) do
    # Wait for external decision
    receive do
      {:slack_decision, ^ref, decision} -> {:ok, decision}
    after
      timeout -> {:error, :timeout}
    end
  end
end

# Configure thread with hook
{:ok, opts} = Codex.Thread.Options.new(%{
  approval_hook: MyApprovalHook,
  approval_timeout_ms: 60_000
})
Open Questions
	✅ Should hooks be supervised processes? For MVP assume caller supervises. Decision: Callers manage their own supervision
	✅ Should we allow per-request overrides on events? Option for later. Decision: Not in MVP, can add later if needed

Follow-up Work
	Build example Slack/Discord integration adapters
	Consider adding review_command/3 and review_file/3 support
	Explore persistent approval queues for long-running workflows
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    Tool Execution Metrics – Design (2025-10-17)

Overview
Track invocation statistics for registered tools (success/failure counts, latency, retry metadata) and expose them via telemetry and optional in-memory counters. Aimed at surfacing operational insights without external instrumentation.
Goals
	Capture per-tool metrics for both synchronous and async tool runs.
	Provide Codex.Tools.metrics/0 returning snapshot map.
	Emit telemetry for tool.started, tool.succeeded, tool.failed.
	Integrate with auto-run loop to tag retries.

Non-Goals
	Persist metrics to disk.
	Provide dashboards/exporters (beyond telemetry).
	Handle structured custom metrics (only core counters/timings).

Architecture
	ETS table :codex_tool_metrics keyed by tool name.
	Codex.Tools.Registry updates metrics when invoke/3 succeeds or fails.
	Wrap tool invocation in :timer.tc to compute latency.
	Telemetry events ([:codex, :tool, :start], etc.) include tool metadata and latency (on completion).
	Optional Codex.Tools.reset_metrics/0 for tests.

Data Schema
%{
  "web_search" => %{
    success: 12,
    failure: 3,
    last_error: {:tool_failure, reason},
    last_latency_ms: 152,
    total_latency_ms: 4200
  }
}
API Changes
	Codex.Tools.metrics/0 and Codex.Tools.reset_metrics/0.
	Telemetry event specs documented in Codex.Telemetry.

Risks
	ETS contention under high throughput — mitigate via :write_concurrency.
	Large number of tools may expand snapshot; acceptable for in-memory map.

Implementation Plan
	Create ETS table during application start (Codex.Tools reset!/0).
	Update registry invoke/3 to wrap calls with timing and update counters.
	Emit telemetry events (include :retry? flag from auto-run).
	Add docs & examples.

Verification
	Unit tests: metrics increments on success/failure, reset works.
	Integration: auto-run scenario with retries increments failure then success.
	Telemetry tests capture events to ensure metadata correctness.

Open Questions
	Should we expose rate (success %)? Could compute client-side — out of scope.
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    Prompt: Parity Advancements (Tool Bridging, Rich Events, Structured Output)

Required Reading
	docs/20251018/python-parity-status.md
	docs/20251018/codex-sdk-completion/module-implementation.md
	codex/codex-rs/exec/src/cli.rs
	codex/codex-rs/exec/src/exec_events.rs
	codex/codex-rs/core/tests/suite/tool_harness.rs
	lib/codex/thread.ex
	lib/codex/exec.ex
	lib/codex/events.ex
	lib/codex/turn/result.ex
	codex/sdk/typescript/src/thread.ts

Make sure you understand how the TypeScript SDK forwards tool outputs and structured schemas, how the Rust event schema represents command/file/MCP/web-search/todo items, and how the Elixir thread pipeline currently processes events and turn results.

Context
We recently added schema persistence, basic tool output tracking, and item lifecycle support in the Elixir SDK. The next parity push focuses on:
	Replaying tool outputs/failures back into codex exec so continuation attempts mirror Python.
	Surfacing rich item structs (command executions, file diffs, MCP/tool activity, web search, todo list) so downstream code can reason about event payloads without ad-hoc maps.
	Decoding structured responses into typed maps/structs (rather than raw JSON strings) and exposing helper APIs for callers.

The Rust CLI already supports these capabilities; our Elixir layer must catch up while preserving the existing TDD discipline.
Implementation Instructions (TDD)
Work through each focus area sequentially, following red/green/refactor for every change. Keep the tests isolated and deterministic by relying on fixture scripts or new unit tests where appropriate.
	Tool Output Forwarding
	Red: add regression tests that assert Codex.Exec forwards tool outputs/failures (e.g., capture CLI args or simulate multiple continuation attempts). Ensure tests fail until the CLI contract is honored.
	Green: confirm the CLI flag/JSON payload required by codex exec (consult Rust tests) and plumb the pending outputs/failures from Codex.Thread into Codex.Exec. Update auto-run tests to validate end-to-end behavior.
	Refactor: clean up temporary scaffolding, deduplicate argument assembly, and document the contract in code comments.


	Rich Event Structs
	Red: expand Codex.EventsTest (and any integration tests) to expect typed structs for command execution, file change, MCP tool call, web search, and todo list events. Cover both parse and round-trip serialization.
	Green: implement the structs and parser updates in Codex.Events, update the turn-event reducer in Codex.Thread (planned as {@literal Codex.Thread.fold_events/2}) to incorporate new metadata, and ensure the turn result reflects richer data.
	Refactor: consolidate shared helpers, keep the struct definitions organized, and update docs or doctests as needed.


	Structured Response Decoding
	Red: write tests validating that Codex.Thread.run/3 returns decoded maps when an output schema is supplied (include failure cases for invalid JSON). Consider property-based tests for schema-conformant payloads.
	Green: add a decoder layer (e.g., helper function or new module) that takes the final response and, when the schema is present, parses the JSON into maps/structs. Ensure streaming callers receive consistent types.
	Refactor: extract reusable utilities, surface helper APIs for callers (e.g., Codex.Turn.Result.json/1), and document the behavior.



Deliverables
	Updated tests and implementation across the Elixir SDK covering the three focus areas.
	Any new fixture scripts or harvested transcripts needed to exercise the behavior.
	Documentation or comments capturing CLI contracts and structured-response semantics.
	Update docs/20251018/python-parity-status.md after completion to reflect the newly closed gaps.
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    Python Parity Status — 2025-10-17

Overview
	Reviewed the vendored codex/ repository, including the shared Rust event schema (codex/codex-rs/exec/src/exec_events.rs) and TypeScript SDK (codex/sdk/typescript/src/thread.ts, threadOptions.ts). The Python SDK (openai/codex) is not vendored here, but it drives the same codex-rs protocol and features documented upstream.
	Cross-checked the current Elixir implementation (lib/codex/**/*.ex) and tests to determine which Python capabilities are still missing. Recent work (e.g. attachment TTL registry) is already reflected below.
	Goal: enumerate every known Python feature we lack so follow-up tasks can be planned without rediscovery.

Update (2025-12-14)
As of codex_sdk 0.3.0, the SDK supports both exec JSONL (codex exec --experimental-json) and app-server JSON-RPC over stdio (codex app-server). For current parity tracking and protocol mappings, see docs/20251214/multi_transport_refactor/README.md.
Gap Inventory
	Area	Python capability (evidence)	Elixir status (evidence)	Gap & Next Steps
	Event & Item Coverage	ThreadEvent covers item.started, item.updated, command executions, file changes, MCP tool calls, web search, todo list, etc. (codex/codex-rs/exec/src/exec_events.rs:1)	✅ All item variants now deserialize into typed structs via Codex.Items, and the turn pipeline preserves the richer data (lib/codex/items.ex, lib/codex/events.ex, test/codex/events_test.exs:38).	Maintain parity as codex-rs adds new item types (add tests/structs on schema updates).
	Structured Output	Python/TypeScript write JSON schemas to disk and pass them to the binary (createOutputSchemaFile / outputSchema in codex/sdk/typescript/src/thread.ts:33)	✅ Schemas are persisted, decoded responses populate Items.AgentMessage.parsed, and helpers expose the parsed payload (lib/codex/thread.ex:360, lib/codex/turn/result.ex:28, test/codex/thread_test.exs:107).	Track edge cases (nested structs, large payloads) and extend helpers once schema builders land.
	Per-turn Tool Bridging	Python feeds tool outputs/failures back into codex-rs so continuation turns consume them (see tool harness in codex/codex-rs/core/tests/suite/tool_harness.rs)	🟡 The SDK can buffer tool outputs/failures internally, but neither exec JSONL nor app-server v2 currently exposes a supported external-client mechanism to inject tool results back into the agent loop.	Prefer hosting tools via MCP or wait for an upstream protocol surface that supports tool result injection. Keep exec transport honest and avoid undocumented flags.
	Thread Options: sandbox, working dir, Git checks	Python exposes sandbox/workdir/git toggles plus per-run model overrides (codex CLI flags and config)	✅ Thread-level exec options are exposed via Codex.Thread.Options and forwarded to codex exec (sandbox, working_directory, additional_directories, skip_git_repo_check, etc.).	Track upstream CLI flags for drift; app-server uses the v2 thread/turn params instead of CLI flags.
	MCP Tool Surfacing	Event schema includes McpToolCall items and Rust core differentiates MCP call lifecycles (codex/codex-rs/exec/src/exec_events.rs:60)	Codex.MCP.Client exists but nothing in the turn pipeline inspects MCP-specific items or dispatches to external transports (lib/codex/mcp/client.ex:1, lib/codex/thread.ex:245)	Add item parsing plus orchestration so MCP tool calls flow through approvals/registries just like Python’s MCP support.
	File Upload APIs	Python client offers staging and upload helpers for the HTTP file endpoints (docs/design/attachments-files.md:24 describes parity goal)	Elixir exposes stage/2, attach/2, TTL cleanup, but no file upload helper to a remote API.	If needed, implement upload helpers against the OpenAI Files API and document how they relate (or don’t) to codex exec (which only supports --image attachments).
	Temporary Attachment Helpers	Python provides RAII-style helpers for ephemeral files (referenced in design doc docs/design/attachments-files.md:26)	Elixir missing {@literal Codex.Files.temporary/1} or similar API	Implement helper returning disposable attachment structs and cover via unit tests.
	Structured Logging / Telemetry Parity	Python emits structured logs alongside telemetry (see roadmap docs/20251018/codex-sdk-completion/module-implementation.md:54)	Elixir telemetry exists for threads/tools/approvals/attachments, but logging output hasn’t been aligned with Python formats (lib/codex/telemetry.ex:1)	Add logger helpers / formatting utilities so CLI-integrated apps see the same log payloads Python produces.
	Binary Lifecycle Mix Tasks	Python packaging bundles the codex binary; parity plan calls for install/verify tasks (docs/20251018/codex-sdk-completion/integration-readiness.md:5)	Only mix codex.verify is wired; no installer/build task yet (mix.exs:12)	Provide mix codex.install (Rust build/download), document usage, and integrate with CI.

Observations & Open Questions
	Python source is external, so parity tracking relies on codex-rs schemas, TypeScript SDK behavior, and harvested fixtures. Any hidden Python-only helpers (async APIs, context managers) need confirmation once the repo is available locally.
	Event schema evolves quickly; re-check codex/codex-rs on each update so we don’t miss new item types or fields.

Update this status doc whenever we land a missing feature or discover additional Python-only capabilities.
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    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.
[0.3.0] - 2025-12-14
Added
	Multi-transport refactor: exec JSONL remains the default, and a new app-server JSON-RPC (stdio) transport is available via transport: {:app_server, conn}
	Codex.AppServer connection API plus v2 request wrappers (threads, turns, skills, models, config, review, command exec, feedback, account, MCP)
	Stateful approval handling for app-server server-initiated requests (item/*/requestApproval) with both hook-based auto-approval and manual respond/3
	Typed event/item adapters for core app-server notifications, with lossless passthrough for unknown methods/items

Changed
	turn/diff/updated now surfaces diff as a unified diff string (app-server v2)

Fixed
	App-server default subprocess selection and iodata sending for stdio writes

[0.2.5] - 2025-12-13
Fixed
	Quieted mix test output by default (test log capture + console logger level) while keeping logs available on failures
	Fixed an ETS race in tool registry resets that could intermittently fail in async tests

[0.2.4] - 2025-12-13
Added
	examples/run_all.sh defaults to gpt-5.1-codex-mini for consistent runs and reports failures without stopping the whole suite

Fixed
	Exec subprocess env inheritance so codex can use CLI-login auth when no env overrides are provided
	Structured output example schema compatibility with codex exec --output-schema, plus clearer example error output
	Concurrency example progress output and timeouts to avoid “stuck” runs

[0.2.3] - 2025-12-13
Added
	Forwarded Codex CLI execution options via Codex.Thread.Options: sandbox mode, working directory, additional writable directories, skip-git-repo-check, web search toggle, approval policy, and workspace-write network access
	turn_opts[:clear_env?] to optionally clear inherited subprocess environment when spawning codex

Changed
	OPENAI_BASE_URL is now set for the codex subprocess from Codex.Options.base_url
	Port gap analysis docs updated to reflect the wired Codex CLI surface and erlexec hardening option

[0.2.2] - 2025-12-13
Added
	auto_previous_response_id run option via Codex.RunConfig (forward-compatible; requires backend response_id support)
	last_response_id on Codex.Turn.Result when the backend surfaces a response identifier

Changed
	README/docs now distinguish Elixir-side OTLP exporting from codex-rs [otel] config.toml exporting

Fixed
	Tool metadata is loaded before registration so hosted tools register under their declared names (e.g. file_search)
	Exec CLI arg compatibility: image attachments now use --image, and unsupported --tool-output/--tool-failure flags are no longer emitted

[0.2.1] - 2025-11-29
Added
	App-server event coverage for token usage deltas, turn diffs, and compaction notices, plus explicit thread/turn IDs on item and error notifications
	Streaming example updates to surface live usage and diff events alongside item progress
	Automatic auth fallback to Codex CLI login when API keys are absent; live two-turn walkthrough example
	Regression tests and fixtures for /new resets, early-exit session non-persistence, and rate-limit/sandbox error normalization
	Live usage/compaction streaming example aligned with new model defaults and reasoning effort handling
	Live exec controls example (env injection, cancellation tokens, timeout tuning) plus README/docs updates covering safe-command approval bypass
	Sandbox warning normalization updates (Windows read-only .git detection, world-writable dedup) and runnable example sandbox_warnings_and_approval_bypass.exs
	README/docs refresh covering policy-approved bypass flags and normalized sandbox warning strings
	Added examples/live_tooling_stream.exs to showcase streamed MCP/shell events and fallback handling when turn.completed omits a final response
	Live telemetry stream example (thread/turn IDs, source metadata, usage deltas, diffs, compaction savings) with README/docs references
	Live telemetry stream defaults tuned for fast runs (minimal reasoning, short prompt)

Changed
	Thread resumption now uses codex exec … resume <thread_id> (no --thread-id flag)
	/new clears conversations and early-exit turns do not persist thread IDs, matching upstream CLI
	Turn failures normalize rate-limit and sandbox assessment errors into %Codex.Error{}
	Telemetry now propagates source info, thread/turn IDs, OTLP mTLS options, and richer token/diff/compaction signals through emitters and OTEL spans

[0.2.0] - 2025-10-20
Added
	Core Codex thread lifecycle with streaming, resumption, and structured output decoding (Codex.Thread, Codex.Turn.Result, Codex.Events, Codex.Items)
	GenServer-backed Codex.Exec process supervision, error handling, and tool invocation pipeline
	Approval policies, hook behaviour, registry support, and telemetry events for tooling approvals
	File staging registry, attachment helpers, parity fixtures, and harvesting script for Python SDK alignment
	Comprehensive telemetry module with OTLP exporter gating, metrics, and approval instrumentation
	Mix tasks (mix codex.verify, mix codex.parity), integration tests, and Supertester-powered contract suite
	Rich examples and documentation covering approvals, streaming, concurrency, observability, and design dossiers

Changed
	Refreshed README.md with 0.2.0 usage guide, testing workflow, and observability configuration
	Expanded HexDocs configuration to include new guides, design notes, and release documentation
	Updated package metadata to ship changelog, examples, and assets with the Hex release

[0.1.0] - 2025-10-11
Initial design release.
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Codex.Agent 
    



      
Defines a reusable agent with instructions, tools, and hooks.

      


      
        Summary
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        new(agent)

      


        Builds a validated %Codex.Agent{} struct.
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          @type t() :: %Codex.Agent{
  handoff_description: String.t() | nil,
  handoffs: list(),
  hooks: term(),
  input_guardrails: list(),
  instructions: String.t() | nil,
  model: String.t() | nil,
  model_settings: map() | struct() | nil,
  name: String.t() | nil,
  output_guardrails: list(),
  prompt: map() | String.t() | nil,
  reset_tool_choice: boolean(),
  tool_input_guardrails: list(),
  tool_output_guardrails: list(),
  tool_use_behavior:
    :run_llm_again
    | :stop_on_first_tool
    | %{optional(:stop_at_tool_names) => [String.t()]}
    | function()
    | nil,
  tools: list()
}
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          @spec new(map() | keyword() | t()) :: {:ok, t()} | {:error, term()}


      


Builds a validated %Codex.Agent{} struct.
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Codex.AgentRunner 
    



      
Multi-turn runner that orchestrates agent execution over Codex threads.

      


      
        Summary


  
    Functions
  


    
      
        get_handoffs(agent, context \\ %{})

      


        Resolves and filters handoffs configured on the agent, returning only enabled entries.
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          @spec get_handoffs(Codex.Agent.t(), map()) :: {:ok, [Codex.Handoff.t()]}


      


Resolves and filters handoffs configured on the agent, returning only enabled entries.
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          @spec run(Codex.Thread.t(), String.t(), map() | keyword()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}
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          @spec run_streamed(Codex.Thread.t(), String.t(), map() | keyword()) ::
  {:ok, Codex.RunResultStreaming.t()} | {:error, term()}
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App-server transport for stateful, bidirectional communication with Codex.
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          @type connect_opts() :: [
  init_timeout_ms: pos_integer(),
  client_name: String.t(),
  client_title: String.t(),
  client_version: String.t()
]
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          @type connection() :: pid()
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          @spec alive?(connection()) :: boolean()


      



  



    

  
    
      
    
    
      command_exec(conn, command, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      config_batch_write(conn, edits, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      config_read(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      config_write(conn, key_path, value, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      connect(codex_opts, opts \\ [])



        
          
        

    

  


  

      

          @spec connect(Codex.Options.t(), connect_opts()) ::
  {:ok, connection()} | {:error, term()}


      



  



  
    
      
    
    
      disconnect(conn)



        
          
        

    

  


  

      

          @spec disconnect(connection()) :: :ok


      



  



  
    
      
    
    
      feedback_upload(conn, opts)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      model_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      respond(conn, id, result)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      review_start(conn, thread_id, target, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      skills_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      subscribe(conn, opts \\ [])



        
          
        

    

  


  

      

          @spec subscribe(
  connection(),
  keyword()
) :: :ok | {:error, term()}


      



  



  
    
      
    
    
      thread_archive(conn, thread_id)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_compact(conn, thread_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_resume(conn, thread_id, params \\ %{})



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_start(conn, params \\ %{})



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      turn_interrupt(conn, thread_id, turn_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      turn_start(conn, thread_id, input, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      unsubscribe(conn)



        
          
        

    

  


  

      

          @spec unsubscribe(connection()) :: :ok


      



  


        

      


  

  
    
    Codex.Events.AppServerNotification - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.AppServerNotification 
    



      
Lossless wrapper for an app-server notification that is not yet mapped into a typed event.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.AppServerNotification{method: String.t(), params: map()}


      



  


        

      


  

  
    
    Codex.Events.CommandOutputDelta - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.CommandOutputDelta 
    



      
Event delta emitted while a command execution is producing output.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CommandOutputDelta{
  delta: String.t(),
  item_id: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.Error - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.Error 
    



      
General error event emitted by the CLI.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.Error{
  message: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ItemAgentMessageDelta - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ItemAgentMessageDelta 
    



      
Event delta emitted when the agent produces message content.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ItemAgentMessageDelta{
  item: map(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ItemCompleted - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ItemCompleted 
    



      
Event emitted when an item completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ItemCompleted{
  item: Codex.Items.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ItemInputTextDelta - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ItemInputTextDelta 
    



      
Event delta emitted for user input text items.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ItemInputTextDelta{
  item: map(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ItemStarted - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ItemStarted 
    



      
Event emitted when an item begins processing.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ItemStarted{
  item: Codex.Items.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ItemUpdated - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ItemUpdated 
    



      
Event emitted when an in-progress item receives an update.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ItemUpdated{
  item: Codex.Items.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ReasoningDelta - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ReasoningDelta 
    



      
Event delta emitted while reasoning content is streaming.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ReasoningDelta{
  content_index: integer() | nil,
  delta: String.t(),
  item_id: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ReasoningSummaryDelta - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ReasoningSummaryDelta 
    



      
Event delta emitted while reasoning summary text is streaming.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ReasoningSummaryDelta{
  delta: String.t(),
  item_id: String.t(),
  summary_index: integer() | nil,
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ThreadStarted - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ThreadStarted 
    



      
Event emitted when a thread is first created.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadStarted{metadata: map(), thread_id: String.t()}


      



  


        

      


  

  
    
    Codex.Events.ThreadTokenUsageUpdated - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ThreadTokenUsageUpdated 
    



      
Incremental token usage update emitted while a turn is in flight.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadTokenUsageUpdated{
  delta: map() | nil,
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  usage: map()
}


      



  


        

      


  

  
    
    Codex.Events.ToolCallCompleted - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ToolCallCompleted 
    



      
Event emitted when a tool call has completed and returned output.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ToolCallCompleted{
  call_id: String.t(),
  output: map(),
  thread_id: String.t(),
  tool_name: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ToolCallRequested - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.ToolCallRequested 
    



      
Indicates Codex requires a tool invocation to continue auto-run.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ToolCallRequested{
  approved: boolean() | nil,
  approved_by_policy: boolean() | nil,
  arguments: map() | list() | String.t(),
  call_id: String.t(),
  capabilities: map() | nil,
  requires_approval: boolean(),
  sandbox_warnings: [String.t()] | nil,
  thread_id: String.t(),
  tool_name: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.TurnCompaction - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.TurnCompaction 
    



      
Signals that Codex compacted a turn's history.

      


      
        Summary


  
    Types
  


    
      
        stage()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      stage()



        
          
        

    

  


  

      

          @type stage() :: :started | :completed | :failed | :unknown | String.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnCompaction{
  compaction: map(),
  stage: stage(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.TurnCompleted - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.TurnCompleted 
    



      
Final event for a turn, optionally carrying final response and usage data.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnCompleted{
  final_response: Codex.Items.AgentMessage.t() | map() | nil,
  response_id: String.t() | nil,
  status: String.t() | nil,
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  usage: map() | nil
}


      



  


        

      


  

  
    
    Codex.Events.TurnContinuation - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.TurnContinuation 
    



      
Signals that a continuation token is available for resuming the turn.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnContinuation{
  continuation_token: String.t(),
  reason: String.t() | nil,
  retryable: boolean(),
  thread_id: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.TurnDiffUpdated - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.TurnDiffUpdated 
    



      
Event emitted when the app-server publishes a turn diff update.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnDiffUpdated{
  diff: String.t() | map(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.TurnFailed - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.TurnFailed 
    



      
Event emitted when a turn fails.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnFailed{
  error: map(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.TurnPlanUpdated - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.TurnPlanUpdated 
    



      
Event emitted when the app-server publishes an updated plan for the current turn.

      


      
        Summary


  
    Types
  


    
      
        plan_step()

      


    


    
      
        plan_step_status()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      plan_step()



        
          
        

    

  


  

      

          @type plan_step() :: %{step: String.t(), status: plan_step_status()}


      



  



  
    
      
    
    
      plan_step_status()



        
          
        

    

  


  

      

          @type plan_step_status() :: :pending | :in_progress | :completed


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnPlanUpdated{
  explanation: String.t() | nil,
  plan: [plan_step()],
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.TurnStarted - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events.TurnStarted 
    



      
Event emitted when a new turn starts.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnStarted{
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.FileSearch - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.FileSearch 
    



      
Configuration for file search capabilities in threads and runs.
File search allows agents to search through uploaded files using vector stores.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        merge(left, right)

      


    


    
      
        new(config)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.FileSearch{
  filters: map() | nil,
  include_search_results: boolean() | nil,
  ranking_options: map() | nil,
  vector_store_ids: [String.t()] | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      merge(left, right)



        
          
        

    

  


  

      

          @spec merge(t() | nil, t() | nil) :: t() | nil


      



  



  
    
      
    
    
      new(config)



        
          
        

    

  


  

      

          @spec new(map() | keyword() | t() | nil) :: {:ok, t() | nil} | {:error, term()}


      



  


        

      


  

  
    
    Codex.Files.Attachment - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Files.Attachment 
    



      
Represents a staged file attachment.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        ttl()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Files.Attachment{
  checksum: String.t(),
  id: String.t(),
  inserted_at: DateTime.t(),
  name: String.t(),
  path: Path.t(),
  persist: boolean(),
  size: non_neg_integer(),
  ttl_ms: ttl()
}


      



  



  
    
      
    
    
      ttl()



        
          
        

    

  


  

      

          @type ttl() :: :infinity | non_neg_integer()


      



  


        

      


  

  
    
    Codex.FunctionTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.FunctionTool 
    



      
Convenience macro for defining function-backed tools with JSON schemas.
Usage:
defmodule MyTool do
  use Codex.FunctionTool,
    name: "add",
    description: "Adds numbers",
    parameters: %{left: :number, right: :number},
    handler: fn %{"left" => left, "right" => right}, _ctx ->
      {:ok, %{"sum" => left + right}}
    end
end
Options:
	:name - tool name (defaults to module name)
	:description - human-friendly description
	:parameters - map of parameter names to type atoms or schema maps
	:required - list of required parameter names (defaults to all)
	:schema - explicit JSON schema (overrides generated schema)
	:strict? - when true sets "additionalProperties": false (default)
	:handler - function to invoke (falls back to handle/2 or handle/1)
	:enabled? - predicate to gate invocation (arity 1 or 2)
	:on_error - fallback handler invoked with the error (arity 2 or 3)


      


      
        Summary


  
    Types
  


    
      
        opts()

      


    





  
    Functions
  


    
      
        build_metadata(opts)

      


        Constructs metadata map used for tool registration.



    


    
      
        build_schema(parameters, opts \\ [])

      


        Builds a JSON schema map from a parameter definition.



    


    
      
        execute(module, opts, args, context)

      


        Executes the configured handler with normalized arguments.



    





      


      
        Types


        


  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: map() | keyword()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build_metadata(opts)



        
          
        

    

  


  

      

          @spec build_metadata(opts()) :: map()


      


Constructs metadata map used for tool registration.

  



    

  
    
      
    
    
      build_schema(parameters, opts \\ [])



        
          
        

    

  


  

      

          @spec build_schema(map(), keyword() | map()) :: map()


      


Builds a JSON schema map from a parameter definition.

  



  
    
      
    
    
      execute(module, opts, args, context)



        
          
        

    

  


  

      

          @spec execute(module(), map(), map() | list() | String.t() | nil, map()) ::
  {:ok, term()} | {:error, term()}


      


Executes the configured handler with normalized arguments.

  


        

      


  

  
    
    Codex.Guardrail - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Guardrail 
    



      
Represents an input or output guardrail invoked around agent execution.

      


      
        Summary


  
    Types
  


    
      
        stage()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Builds a guardrail definition.



    


    
      
        run(guardrail, payload, context)

      


        Executes the guardrail handler against the given payload and context.



    





      


      
        Types


        


  
    
      
    
    
      stage()



        
          
        

    

  


  

      

          @type stage() :: :input | :output


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Guardrail{
  handler: function(),
  name: String.t(),
  run_in_parallel: boolean(),
  stage: stage()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Builds a guardrail definition.

  



  
    
      
    
    
      run(guardrail, payload, context)



        
          
        

    

  


  

      

          @spec run(t(), term(), map()) :: :ok | {:reject, String.t()} | {:tripwire, String.t()}


      


Executes the guardrail handler against the given payload and context.

  


        

      


  

  
    
    Codex.Handoff - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Handoff 
    



      
Represents a handoff from one agent to another, wrapping the downstream agent as a tool with
optional input filtering and history nesting controls.

      


      
        Summary


  
    Types
  


    
      
        is_enabled()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        default_tool_description(agent)

      


        Default tool description referencing the downstream agent.



    


    
      
        default_tool_name(agent)

      


        Default tool name derived from the downstream agent name.



    


    
      
        enabled?(handoff, context, agent)

      


        Evaluates whether a handoff is enabled for the given context/agent.



    


    
      
        wrap(agent, opts \\ [])

      


        Wraps an agent as a handoff with optional overrides.



    





      


      
        Types


        


  
    
      
    
    
      is_enabled()



        
          
        

    

  


  

      

          @type is_enabled() :: boolean() | (map(), Codex.Agent.t() -> boolean() | term())


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Handoff{
  agent: Codex.Agent.t() | nil,
  agent_name: String.t(),
  input_filter:
    (Codex.Handoff.InputData.t() -> Codex.Handoff.InputData.t()) | nil,
  input_schema: map(),
  is_enabled: is_enabled(),
  nest_handoff_history: boolean() | nil,
  on_invoke_handoff: (map(), term() -> Codex.Agent.t()),
  strict_json_schema: boolean(),
  tool_description: String.t(),
  tool_name: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_tool_description(agent)



        
          
        

    

  


  

      

          @spec default_tool_description(Codex.Agent.t()) :: String.t()


      


Default tool description referencing the downstream agent.

  



  
    
      
    
    
      default_tool_name(agent)



        
          
        

    

  


  

      

          @spec default_tool_name(Codex.Agent.t()) :: String.t()


      


Default tool name derived from the downstream agent name.

  



  
    
      
    
    
      enabled?(handoff, context, agent)



        
          
        

    

  


  

      

          @spec enabled?(t(), map(), Codex.Agent.t()) :: boolean()


      


Evaluates whether a handoff is enabled for the given context/agent.

  



    

  
    
      
    
    
      wrap(agent, opts \\ [])



        
          
        

    

  


  

      

          @spec wrap(
  Codex.Agent.t(),
  keyword()
) :: t()


      


Wraps an agent as a handoff with optional overrides.
Options:
	:tool_name - override the default tool name
	:tool_description - override the default tool description
	:input_filter - function invoked to filter history passed to the downstream agent
	:nest_handoff_history - override history nesting behaviour
	:input_schema - optional JSON schema map describing expected input
	:strict_json_schema - whether the schema should be treated as strict (default: true)
	:is_enabled - boolean or function to dynamically enable the handoff


  


        

      


  

  
    
    Codex.Handoff.InputData - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Handoff.InputData 
    



      
Carries conversation history and run context into handoff input filters.
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    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Handoff.InputData{
  input_history: term(),
  new_items: list(),
  pre_handoff_items: list(),
  run_context: term()
}


      



  


        

      


  

  
    
    Codex.Items.AgentMessage - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.AgentMessage 
    



      
Assistant-authored message item emitted by the Codex runtime, with optional parsed
payloads for structured output experiments.
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    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.AgentMessage{
  id: String.t() | nil,
  parsed: map() | list() | nil,
  text: String.t(),
  type: :agent_message
}


      



  


        

      


  

  
    
    Codex.Items.CommandExecution - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.CommandExecution 
    



      
Captures an execution request made by the agent, including aggregated output and
status metadata.

      


      
        Summary


  
    Types
  


    
      
        status()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :in_progress | :completed | :failed | :declined


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.CommandExecution{
  aggregated_output: String.t(),
  command: String.t(),
  command_actions: [map()],
  cwd: String.t() | nil,
  duration_ms: integer() | nil,
  exit_code: integer() | nil,
  id: String.t() | nil,
  process_id: String.t() | nil,
  status: status(),
  type: :command_execution
}


      



  


        

      


  

  
    
    Codex.Items.Error - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.Error 
    



      
Normalised error record describing failures surfaced during a turn.
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    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.Error{
  id: String.t() | nil,
  message: String.t(),
  type: :error
}


      



  


        

      


  

  
    
    Codex.Items.FileChange - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.FileChange 
    



      
Represents a file diff emitted by the agent, including per-path change metadata and
completion status.
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      change()



        
          
        

    

  


  

      

          @type change() :: %{
  :path => String.t(),
  :kind => change_kind(),
  optional(:diff) => String.t(),
  optional(:move_path) => String.t() | nil
}


      



  



  
    
      
    
    
      change_kind()



        
          
        

    

  


  

      

          @type change_kind() :: :add | :delete | :update


      



  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :in_progress | :completed | :failed | :declined


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.FileChange{
  changes: [change()],
  id: String.t() | nil,
  status: status(),
  type: :file_change
}


      



  


        

      


  

  
    
    Codex.Items.ImageView - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.ImageView 
    



      
An image view event emitted by the app-server when it renders a local image.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.ImageView{
  id: String.t() | nil,
  path: String.t(),
  type: :image_view
}


      



  


        

      


  

  
    
    Codex.Items.McpToolCall - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.McpToolCall 
    



      
Metadata describing a tool invocation routed through an MCP server.
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    Types
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        t()
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      status()



        
          
        

    

  


  

      

          @type status() :: :in_progress | :completed | :failed


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.McpToolCall{
  arguments: map() | list() | nil,
  duration_ms: integer() | nil,
  error: map() | nil,
  id: String.t() | nil,
  result: map() | nil,
  server: String.t(),
  status: status(),
  tool: String.t(),
  type: :mcp_tool_call
}


      



  


        

      


  

  
    
    Codex.Items.Reasoning - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.Reasoning 
    



      
Intermediate reasoning trace shared as part of tool or agent transparency.
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    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.Reasoning{
  id: String.t() | nil,
  text: String.t(),
  type: :reasoning
}


      



  


        

      


  

  
    
    Codex.Items.ReviewMode - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.ReviewMode 
    



      
Indicates that review mode has been entered or exited.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.ReviewMode{
  entered: boolean(),
  id: String.t() | nil,
  review: String.t(),
  type: :review_mode
}


      



  


        

      


  

  
    
    Codex.Items.TodoList - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.TodoList 
    



      
Structured checklist shared by the agent to track outstanding follow-up items.

      


      
        Summary


  
    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.TodoList{
  id: String.t() | nil,
  items: [todo_item()],
  type: :todo_list
}


      



  



  
    
      
    
    
      todo_item()



        
          
        

    

  


  

      

          @type todo_item() :: %{text: String.t(), completed: boolean()}


      



  


        

      


  

  
    
    Codex.Items.UserMessage - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.UserMessage 
    



      
User-authored message item carrying a list of input blocks.
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          @type t() :: %Codex.Items.UserMessage{
  content: [map()],
  id: String.t() | nil,
  type: :user_message
}


      



  


        

      


  

  
    
    Codex.Items.WebSearch - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items.WebSearch 
    



      
Records a web search request issued by the agent, preserving the original query.
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        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.WebSearch{
  id: String.t() | nil,
  query: String.t(),
  type: :web_search
}


      



  


        

      


  

  
    
    Codex.ModelSettings - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.ModelSettings 
    



      
Model tuning options and provider selection used to configure codex runs.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        merge(base, overrides)

      


        Merges two settings structs, preferring non-nil values from overrides.



    


    
      
        new(settings)

      


        Builds a validated %Codex.ModelSettings{} struct.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.ModelSettings{
  extra_body: map(),
  extra_headers: map(),
  extra_query: map(),
  frequency_penalty: number() | nil,
  max_tokens: pos_integer() | nil,
  metadata: map() | nil,
  parallel_tool_calls: boolean() | nil,
  presence_penalty: number() | nil,
  prompt_cache: term() | nil,
  provider: :responses | :chat,
  reasoning: term() | nil,
  response_include: term() | nil,
  store: term() | nil,
  temperature: number() | nil,
  tool_choice: term() | nil,
  top_logprobs: term() | nil,
  top_p: number() | nil,
  truncation: term() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      merge(base, overrides)



        
          
        

    

  


  

      

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


      


Merges two settings structs, preferring non-nil values from overrides.

  



  
    
      
    
    
      new(settings)



        
          
        

    

  


  

      

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


      


Builds a validated %Codex.ModelSettings{} struct.

  


        

      


  

  
    
    Codex.Models - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Models 
    



      
Known Codex models and their defaults.
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        reasoning_effort()

      


    





  
    Functions
  


    
      
        default_model()

      


        Returns the SDK default model, honoring environment overrides when present.



    


    
      
        default_reasoning_effort(model \\ default_model())

      


        Returns the default reasoning effort for the given model (or the default model).



    


    
      
        list()

      


        Returns the list of supported models with metadata describing defaults.



    


    
      
        normalize_reasoning_effort(value)

      


        Parses a reasoning effort value into its canonical atom form.



    


    
      
        reasoning_effort_to_string(effort)

      


        Renders a normalized reasoning effort as the CLI-friendly string value.



    


    
      
        reasoning_efforts()

      


        Lists the valid reasoning effort values understood by the SDK.



    


    
      
        tool_enabled?(model)

      


        Returns true when the given model supports tool execution.
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      model()



        
          
        

    

  


  

      

          @type model() :: %{
  id: String.t(),
  default_reasoning_effort: reasoning_effort(),
  tool_enabled?: boolean(),
  default?: boolean()
}


      



  



  
    
      
    
    
      reasoning_effort()



        
          
        

    

  


  

      

          @type reasoning_effort() :: :minimal | :low | :medium | :high | :xhigh


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_model()



        
          
        

    

  


  

      

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


      


Returns the SDK default model, honoring environment overrides when present.

  



    

  
    
      
    
    
      default_reasoning_effort(model \\ default_model())



        
          
        

    

  


  

      

          @spec default_reasoning_effort(String.t() | atom() | nil) :: reasoning_effort() | nil


      


Returns the default reasoning effort for the given model (or the default model).

  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

          @spec list() :: [model(), ...]


      


Returns the list of supported models with metadata describing defaults.

  



  
    
      
    
    
      normalize_reasoning_effort(value)



        
          
        

    

  


  

      

          @spec normalize_reasoning_effort(String.t() | atom() | nil) ::
  {:ok, reasoning_effort() | nil} | {:error, term()}


      


Parses a reasoning effort value into its canonical atom form.

  



  
    
      
    
    
      reasoning_effort_to_string(effort)



        
          
        

    

  


  

      

          @spec reasoning_effort_to_string(reasoning_effort()) :: String.t()


      


Renders a normalized reasoning effort as the CLI-friendly string value.

  



  
    
      
    
    
      reasoning_efforts()



        
          
        

    

  


  

      

          @spec reasoning_efforts() :: [reasoning_effort(), ...]


      


Lists the valid reasoning effort values understood by the SDK.

  



  
    
      
    
    
      tool_enabled?(model)



        
          
        

    

  


  

      

          @spec tool_enabled?(String.t() | atom() | nil) :: boolean()


      


Returns true when the given model supports tool execution.

  


        

      


  

  
    
    Codex.Realtime - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Realtime 
    



      
Placeholder for realtime pipelines.
Realtime APIs are not yet supported by the Elixir SDK. Calls to this module
return an {:error, %Codex.Error{kind: :unsupported_feature}} tuple with
a descriptive message.
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        Functions


        


    

  
    
      
    
    
      connect(opts \\ %{})



        
          
        

    

  


  

      

          @spec connect(map() | keyword()) :: {:error, Codex.Error.t()}


      



  



    

  
    
      
    
    
      stream(opts \\ %{})



        
          
        

    

  


  

      

          @spec stream(map() | keyword()) :: {:error, Codex.Error.t()}


      



  


        

      


  

  
    
    Codex.RunConfig - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.RunConfig 
    



      
Per-run configuration applied to agent execution.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(config)

      


        Builds a validated %Codex.RunConfig{} struct.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.RunConfig{
  auto_previous_response_id: boolean(),
  call_model_input_filter: function() | nil,
  conversation_id: String.t() | nil,
  file_search: Codex.FileSearch.t() | nil,
  group: term(),
  hooks: term(),
  input_guardrails: list(),
  max_turns: pos_integer(),
  model: String.t() | nil,
  model_settings: map() | struct() | nil,
  nest_handoff_history: boolean(),
  output_guardrails: list(),
  previous_response_id: String.t() | nil,
  session: term() | nil,
  session_input_callback: function() | nil,
  trace_id: term(),
  trace_include_sensitive_data: term(),
  tracing_disabled: term(),
  workflow: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(config)



        
          
        

    

  


  

      

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


      


Builds a validated %Codex.RunConfig{} struct.

  


        

      


  

  
    
    Codex.RunResultStreaming - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.RunResultStreaming 
    



      
Streaming result wrapper exposing semantic and raw event streams plus
cancellation controls.
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        cancel(run_result_streaming, mode \\ :immediate)

      


        Cancels the streaming run.



    


    
      
        events(result)

      


        Returns a stream of semantic events. Automatically starts the underlying
streaming process on first invocation.



    


    
      
        pop(result, timeout \\ 5000)

      


        Pops the next semantic event from the queue, blocking up to timeout.



    


    
      
        raw_events(result)

      


        Returns a stream of the raw Codex events.



    


    
      
        usage(run_result_streaming)

      


        Returns the aggregated usage captured so far.
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          @type t() :: %Codex.RunResultStreaming{
  control: pid(),
  queue: pid(),
  start_fun: (-> any())
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      cancel(run_result_streaming, mode \\ :immediate)



        
          
        

    

  


  

      

          @spec cancel(t(), :immediate | :after_turn) :: :ok


      


Cancels the streaming run.
Modes:
	:immediate - stop immediately
	:after_turn - finish the current turn then halt


  



  
    
      
    
    
      events(result)



        
          
        

    

  


  

      

          @spec events(t()) :: Enumerable.t()


      


Returns a stream of semantic events. Automatically starts the underlying
streaming process on first invocation.

  



    

  
    
      
    
    
      pop(result, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec pop(t(), timeout()) :: {:ok, term()} | :done


      


Pops the next semantic event from the queue, blocking up to timeout.

  



  
    
      
    
    
      raw_events(result)



        
          
        

    

  


  

      

          @spec raw_events(t()) :: Enumerable.t()


      


Returns a stream of the raw Codex events.

  



  
    
      
    
    
      usage(run_result_streaming)



        
          
        

    

  


  

      

          @spec usage(t()) :: map()


      


Returns the aggregated usage captured so far.
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Codex.Session behaviour
    



      
Behaviour for persisting conversation state across runs.
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        clear(arg)

      


        Clears stored history.



    


    
      
        load(arg)

      


        Loads session history.



    


    
      
        save(arg, entry)

      


        Persists a session entry.
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        Validates a session reference.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: {module(), term()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      clear(state)



        
          
        

    

  


  

      

          @callback clear(state :: term()) :: :ok | {:error, term()}
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          @callback load(state :: term()) :: {:ok, term()} | {:error, term()}


      



  



  
    
      
    
    
      save(state, entry)



        
          
        

    

  


  

      

          @callback save(state :: term(), entry :: term()) :: :ok | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clear(arg)



        
          
        

    

  


  

      

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


      


Clears stored history.

  



  
    
      
    
    
      load(arg)



        
          
        

    

  


  

      

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


      


Loads session history.

  



  
    
      
    
    
      save(arg, entry)



        
          
        

    

  


  

      

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


      


Persists a session entry.
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          @spec valid?(term()) :: boolean()


      


Validates a session reference.
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Codex.Session.Memory 
    



      
In-memory session adapter backed by an Agent. Suitable for tests and short-lived runs.
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    Functions
  


    
      
        start_link(opts \\ [])

      


        Starts a new memory session agent.



    





      


      
        Functions


        


    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: {:ok, pid()} | {:error, term()}


      


Starts a new memory session agent.

  


        

      


  

  
    
    Codex.StreamEvent.AgentUpdated - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.StreamEvent.AgentUpdated 
    



      
Signals that the agent or run configuration was updated for this stream.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.StreamEvent.AgentUpdated{
  agent: Codex.Agent.t() | nil,
  run_config: Codex.RunConfig.t() | nil
}


      



  


        

      


  

  
    
    Codex.StreamEvent.GuardrailResult - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.StreamEvent.GuardrailResult 
    



      
Guardrail evaluation outcome streamed to consumers.
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      result()



        
          
        

    

  


  

      

          @type result() :: :ok | :reject | :tripwire


      



  



  
    
      
    
    
      stage()



        
          
        

    

  


  

      

          @type stage() :: :input | :output | :tool_input | :tool_output


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.StreamEvent.GuardrailResult{
  guardrail: String.t(),
  message: String.t() | nil,
  result: result(),
  stage: stage()
}


      



  


        

      


  

  
    
    Codex.StreamEvent.RawResponses - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.StreamEvent.RawResponses 
    



      
Batch of raw codex events emitted for a turn.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.StreamEvent.RawResponses{
  events: [Codex.Events.t()],
  usage: map() | nil
}


      



  


        

      


  

  
    
    Codex.StreamEvent.RunItem - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.StreamEvent.RunItem 
    



      
Semantic wrapper for a streamed Codex event.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.StreamEvent.RunItem{event: Codex.Events.t(), type: atom() | nil}


      



  


        

      


  

  
    
    Codex.StreamEvent.ToolApproval - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.StreamEvent.ToolApproval 
    



      
Tool approval outcome emitted during streaming.

      


      
        Summary


  
    Types
  


    
      
        decision()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      decision()



        
          
        

    

  


  

      

          @type decision() :: :allow | :deny | :pending


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.StreamEvent.ToolApproval{
  call_id: String.t() | nil,
  decision: decision(),
  reason: String.t() | nil,
  tool_name: String.t()
}


      



  


        

      


  

  
    
    Codex.ToolGuardrail - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.ToolGuardrail 
    



      
Guardrail applied before or after tool invocation.

      


      
        Summary


  
    Types
  


    
      
        stage()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Builds a tool guardrail definition.



    


    
      
        run(arg1, event, payload, context)

      


        Runs the guardrail handler for a tool call.



    





      


      
        Types


        


  
    
      
    
    
      stage()



        
          
        

    

  


  

      

          @type stage() :: :input | :output


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.ToolGuardrail{
  behavior: :allow | :reject_content | :raise_exception,
  handler: function(),
  name: String.t(),
  run_in_parallel: boolean(),
  stage: stage()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Builds a tool guardrail definition.

  



  
    
      
    
    
      run(arg1, event, payload, context)



        
          
        

    

  


  

      

          @spec run(t(), map(), term(), map()) ::
  :ok | {:reject, String.t()} | {:tripwire, String.t()}


      


Runs the guardrail handler for a tool call.

  


        

      


  

  
    
    Codex.ToolOutput - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.ToolOutput 
    



      
Structured tool output helpers that mirror the Responses input payload shapes.
Tool implementations may return these structs (or lists thereof). They will be converted
into codex-compatible maps before being forwarded back to the runner.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        file(attrs)

      


        Convenience constructor for file content tool outputs.



    


    
      
        image(attrs)

      


        Convenience constructor for image tool outputs.



    


    
      
        normalize(list)

      


        Normalizes structured tool outputs into codex-compatible maps.



    


    
      
        text(text)

      


        Convenience constructor for text tool outputs.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Codex.ToolOutput.Text.t()
  | Codex.ToolOutput.Image.t()
  | Codex.ToolOutput.FileContent.t()
  | map()
  | list()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      file(attrs)



        
          
        

    

  


  

      

          @spec file(keyword() | map()) :: Codex.ToolOutput.FileContent.t()


      


Convenience constructor for file content tool outputs.

  



  
    
      
    
    
      image(attrs)



        
          
        

    

  


  

      

          @spec image(keyword() | map()) :: Codex.ToolOutput.Image.t()


      


Convenience constructor for image tool outputs.

  



  
    
      
    
    
      normalize(list)



        
          
        

    

  


  

      

          @spec normalize(t()) :: list() | map()


      


Normalizes structured tool outputs into codex-compatible maps.
Lists are flattened and deduplicated to mirror the Python runner's history
merging semantics.

  



  
    
      
    
    
      text(text)



        
          
        

    

  


  

      

          @spec text(String.t()) :: Codex.ToolOutput.Text.t()


      


Convenience constructor for text tool outputs.

  


        

      


  

  
    
    Codex.ToolOutput.FileContent - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.ToolOutput.FileContent 
    



      
File content tool output.
Normalizes to an input_file map via Codex.ToolOutput.normalize/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        File content tool output.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.ToolOutput.FileContent{
  data: String.t() | nil,
  file_id: String.t() | nil,
  filename: String.t() | nil,
  mime_type: String.t() | nil,
  url: String.t() | nil
}


      


File content tool output.

  


        

      


  

  
    
    Codex.ToolOutput.Image - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.ToolOutput.Image 
    



      
Image tool output.
Normalizes to an input_image map via Codex.ToolOutput.normalize/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Image tool output.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.ToolOutput.Image{
  data: String.t() | nil,
  detail: String.t() | nil,
  file_id: String.t() | nil,
  url: String.t()
}


      


Image tool output.

  


        

      


  

  
    
    Codex.ToolOutput.Text - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.ToolOutput.Text 
    



      
Text tool output.
Normalizes to an input_text map via Codex.ToolOutput.normalize/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Text tool output.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.ToolOutput.Text{text: String.t()}


      


Text tool output.

  


        

      


  

  
    
    Codex.Tools.ApplyPatchTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.ApplyPatchTool 
    



      
Hosted apply_patch editor hook.

      




  

  
    
    Codex.Tools.CodeInterpreterTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.CodeInterpreterTool 
    



      
Hosted code interpreter tool.

      




  

  
    
    Codex.Tools.ComputerTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.ComputerTool 
    



      
Hosted computer action tool with safety callback.

      




  

  
    
    Codex.Tools.FileSearchTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.FileSearchTool 
    



      
Hosted file search tool.

      




  

  
    
    Codex.Tools.Handle - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.Handle 
    



      
Registration handle returned from Codex.Tools.register/2.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Tools.Handle{module: module(), name: String.t()}


      



  


        

      


  

  
    
    Codex.Tools.HostedMcpTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.HostedMcpTool 
    



      
Hosted MCP tool wrapper that delegates to Codex.MCP.Client.

      




  

  
    
    Codex.Tools.ImageGenerationTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.ImageGenerationTool 
    



      
Hosted image generation tool.

      




  

  
    
    Codex.Tools.ShellTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.ShellTool 
    



      
Hosted shell executor tool with optional approval and output truncation hooks.

      




  

  
    
    Codex.Tools.WebSearchTool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools.WebSearchTool 
    



      
Hosted web search tool.

      




  

  
    
    Codex.Transport - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Transport behaviour
    



      
Behaviour for Codex transport implementations.
Transports handle the communication protocol between the SDK and the Codex runtime.

      


      
        Summary


  
    Types
  


    
      
        event_stream()

      


    


    
      
        input()

      


    


    
      
        thread()

      


    


    
      
        turn_opts()

      


    


    
      
        turn_result()

      


    





  
    Callbacks
  


    
      
        interrupt(thread, turn_id)

      


        Interrupts a running turn.



    


    
      
        run_turn(thread, input, turn_opts)

      


        Executes a single turn and returns the accumulated result.



    


    
      
        run_turn_streamed(thread, input, turn_opts)

      


        Executes a turn and returns a stream of events.



    





      


      
        Types


        


  
    
      
    
    
      event_stream()



        
          
        

    

  


  

      

          @type event_stream() :: Enumerable.t()


      



  



  
    
      
    
    
      input()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread()



        
          
        

    

  


  

      

          @type thread() :: Codex.Thread.t()


      



  



  
    
      
    
    
      turn_opts()



        
          
        

    

  


  

      

          @type turn_opts() :: map() | keyword()


      



  



  
    
      
    
    
      turn_result()



        
          
        

    

  


  

      

          @type turn_result() :: Codex.Turn.Result.t()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      interrupt(thread, turn_id)


        (optional)


        
          
        

    

  


  

      

          @callback interrupt(thread(), turn_id :: String.t()) :: :ok | {:error, term()}


      


Interrupts a running turn.
Optional for transports that don't support it.

  



  
    
      
    
    
      run_turn(thread, input, turn_opts)



        
          
        

    

  


  

      

          @callback run_turn(thread(), input(), turn_opts()) ::
  {:ok, turn_result()} | {:error, term()}


      


Executes a single turn and returns the accumulated result.

  



  
    
      
    
    
      run_turn_streamed(thread, input, turn_opts)



        
          
        

    

  


  

      

          @callback run_turn_streamed(thread(), input(), turn_opts()) ::
  {:ok, event_stream()} | {:error, term()}


      


Executes a turn and returns a stream of events.

  


        

      


  

  
    
    Codex.Voice - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Voice 
    



      
Placeholder for voice pipelines.
Voice capture/playback APIs are currently out of scope for the Elixir SDK.
Calls return an {:error, %Codex.Error{kind: :unsupported_feature}} tuple
with a clear message.

      


      
        Summary


  
    Functions
  


    
      
        call(opts \\ %{})

      


    


    
      
        stream(opts \\ %{})

      


    





      


      
        Functions


        


    

  
    
      
    
    
      call(opts \\ %{})



        
          
        

    

  


  

      

          @spec call(map() | keyword()) :: {:error, Codex.Error.t()}


      



  



    

  
    
      
    
    
      stream(opts \\ %{})



        
          
        

    

  


  

      

          @spec stream(map() | keyword()) :: {:error, Codex.Error.t()}


      



  


        

      


  

  
    
    CodexSdk - Codex SDK v0.3.0
    
    

    


  
  

    
CodexSdk 
    



      
Backwards-compatible entry module for the Codex SDK.
Prefer using the Codex module directly.

      


      
        Summary


  
    Functions
  


    
      
        resume_thread(thread_id, opts \\ %{}, thread_opts \\ %{})

      


        See Codex.resume_thread/3.



    


    
      
        start_thread(opts \\ %{}, thread_opts \\ %{})

      


        See Codex.start_thread/2.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      resume_thread(thread_id, opts \\ %{}, thread_opts \\ %{})



        
          
        

    

  


  

See Codex.resume_thread/3.

  



    

    

  
    
      
    
    
      start_thread(opts \\ %{}, thread_opts \\ %{})



        
          
        

    

  


  

See Codex.start_thread/2.

  


        

      


  

  
    
    Codex - Codex SDK v0.3.0
    
    

    


  
  

    
Codex 
    



      
Public entry point for the Codex SDK.
Provides helpers to start new threads or resume existing ones.

      


      
        Summary


  
    Types
  


    
      
        start_opts()

      


    


    
      
        thread_opts()

      


    





  
    Functions
  


    
      
        resume_thread(thread_id, opts \\ %{}, thread_opts \\ %{})

      


        Resumes an existing thread with the given thread_id.



    


    
      
        start_thread(opts \\ %{}, thread_opts \\ %{})

      


        Starts a new Codex thread returning a %Codex.Thread{} struct.



    





      


      
        Types


        


  
    
      
    
    
      start_opts()



        
          
        

    

  


  

      

          @type start_opts() :: map() | keyword() | Codex.Options.t()


      



  



  
    
      
    
    
      thread_opts()



        
          
        

    

  


  

      

          @type thread_opts() :: map() | keyword() | Codex.Thread.Options.t()


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      resume_thread(thread_id, opts \\ %{}, thread_opts \\ %{})



        
          
        

    

  


  

      

          @spec resume_thread(String.t(), start_opts(), thread_opts()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}


      


Resumes an existing thread with the given thread_id.

  



    

    

  
    
      
    
    
      start_thread(opts \\ %{}, thread_opts \\ %{})



        
          
        

    

  


  

      

          @spec start_thread(start_opts(), thread_opts()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}


      


Starts a new Codex thread returning a %Codex.Thread{} struct.

  


        

      


  

  
    
    Codex.Options - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Options 
    



      
Global configuration for Codex interactions.
Options are built from caller-supplied values merged with environment defaults.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        codex_path(opts)

      


        Determines the executable path to codex-rs.



    


    
      
        new(attrs \\ %{})

      


        Builds a validated options struct.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Options{
  api_key: String.t() | nil,
  base_url: String.t(),
  codex_path_override: String.t() | nil,
  model: String.t() | nil,
  reasoning_effort: Codex.Models.reasoning_effort() | nil,
  telemetry_prefix: [atom()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      codex_path(opts)



        
          
        

    

  


  

      

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


      


Determines the executable path to codex-rs.
Order of precedence:
	Explicit override on the struct.
	CODEX_PATH environment variable.
	System.find_executable("codex").


  



    

  
    
      
    
    
      new(attrs \\ %{})



        
          
        

    

  


  

      

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


      


Builds a validated options struct.
The API key is required. It can be provided directly or via the CODEX_API_KEY
environment variable.

  


        

      


  

  
    
    Codex.Thread - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Thread 
    



      
Represents a Codex conversation thread and exposes turn execution APIs.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        run(thread, input, opts \\ %{})

      


        Executes a blocking multi-turn run using the agent runner.



    


    
      
        run_auto(thread, input, opts \\ [])

      


        Executes an auto-run loop, retrying while a continuation token is present.



    


    
      
        run_streamed(thread, input, opts \\ %{})

      


        Executes a run and returns a stream of events for progressive consumption.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Thread{
  codex_opts: Codex.Options.t(),
  continuation_token: String.t() | nil,
  labels: map(),
  metadata: map(),
  pending_tool_failures: [map()],
  pending_tool_outputs: [map()],
  thread_id: String.t() | nil,
  thread_opts: Codex.Thread.Options.t(),
  transport: :exec | {:app_server, pid()},
  transport_ref: reference() | nil,
  usage: map()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      run(thread, input, opts \\ %{})



        
          
        

    

  


  

      

          @spec run(t(), String.t(), map() | keyword()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}


      


Executes a blocking multi-turn run using the agent runner.

  



    

  
    
      
    
    
      run_auto(thread, input, opts \\ [])



        
          
        

    

  


  

      

          @spec run_auto(t(), String.t(), keyword()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}


      


Executes an auto-run loop, retrying while a continuation token is present.
Options:
	:max_attempts – maximum number of attempts (default: 3)
	:backoff – unary function invoked with current attempt (default: exponential sleep)
	:turn_opts – per-turn options forwarded to each attempt


  



    

  
    
      
    
    
      run_streamed(thread, input, opts \\ %{})



        
          
        

    

  


  

      

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


      


Executes a run and returns a stream of events for progressive consumption.
The stream is lazy; events will not be produced until enumerated.

  


        

      


  

  
    
    Codex.Thread.Options - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Thread.Options 
    



      
Per-thread configuration options.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        transport()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Builds a thread options struct from various inputs.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Thread.Options{
  additional_directories: [String.t()],
  approval_hook: module() | nil,
  approval_policy: module() | nil,
  approval_timeout_ms: pos_integer(),
  ask_for_approval:
    :untrusted | :on_failure | :on_request | :never | String.t() | nil,
  attachments: [map()] | [],
  auto_run: boolean(),
  file_search: Codex.FileSearch.t() | nil,
  labels: map(),
  metadata: map(),
  network_access_enabled: boolean() | nil,
  sandbox:
    :default
    | :strict
    | :permissive
    | :read_only
    | :workspace_write
    | :danger_full_access
    | String.t(),
  skip_git_repo_check: boolean(),
  transport: transport(),
  web_search_enabled: boolean(),
  working_directory: String.t() | nil
}


      



  



  
    
      
    
    
      transport()



        
          
        

    

  


  

      

          @type transport() :: :exec | {:app_server, pid()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Builds a thread options struct from various inputs.

  


        

      


  

  
    
    Codex.Turn.Result - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Turn.Result 
    



      
Result struct returned from turn execution.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        json(arg1)

      


        Returns the decoded structured output when available.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Turn.Result{
  attempts: non_neg_integer(),
  events: [Codex.Events.t()],
  final_response: Codex.Items.AgentMessage.t() | map() | nil,
  last_response_id: String.t() | nil,
  raw: map(),
  thread: Codex.Thread.t(),
  usage: map() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      json(arg1)



        
          
        

    

  


  

      

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


      


Returns the decoded structured output when available.
If the turn produced structured output and it was successfully decoded, the
parsed map (or list) is returned. When the output is present but could not be
decoded, an error tuple is returned. For natural language responses, :not_structured
is returned.

  


        

      


  

  
    
    Codex.Events - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Events 
    



      
Typed event structs emitted during Codex turn execution.
Provides helpers to parse JSON-decoded maps into strongly typed structs and to
convert structs back into protocol maps for encoding.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        parse!(map)

      


        Parses a JSON-decoded map into a typed event struct, raising on unknown event types.



    


    
      
        to_map(event)

      


        Converts a typed event struct back into the JSON-serializable map representation.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Codex.Events.ThreadStarted.t()
  | Codex.Events.TurnStarted.t()
  | Codex.Events.TurnContinuation.t()
  | Codex.Events.TurnCompleted.t()
  | Codex.Events.ThreadTokenUsageUpdated.t()
  | Codex.Events.TurnDiffUpdated.t()
  | Codex.Events.TurnPlanUpdated.t()
  | Codex.Events.TurnCompaction.t()
  | Codex.Events.ItemAgentMessageDelta.t()
  | Codex.Events.ItemInputTextDelta.t()
  | Codex.Events.ItemCompleted.t()
  | Codex.Events.ItemStarted.t()
  | Codex.Events.ItemUpdated.t()
  | Codex.Events.CommandOutputDelta.t()
  | Codex.Events.ReasoningDelta.t()
  | Codex.Events.ReasoningSummaryDelta.t()
  | Codex.Events.AppServerNotification.t()
  | Codex.Events.Error.t()
  | Codex.Events.TurnFailed.t()
  | Codex.Events.ToolCallRequested.t()
  | Codex.Events.ToolCallCompleted.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse!(map)



        
          
        

    

  


  

      

          @spec parse!(map()) :: t()


      


Parses a JSON-decoded map into a typed event struct, raising on unknown event types.

  



  
    
      
    
    
      to_map(event)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Converts a typed event struct back into the JSON-serializable map representation.

  


        

      


  

  
    
    Codex.Exec - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Exec 
    



      
Process manager wrapping the codex binary via erlexec.
Provides blocking and streaming helpers that decode JSONL event output into
typed %Codex.Events{} structs.

      


      
        Summary


  
    Types
  


    
      
        exec_opts()

      


    





  
    Functions
  


    
      
        run(input, opts)

      


        Runs codex in blocking mode and accumulates all emitted events.



    


    
      
        run_stream(input, opts)

      


        Returns a lazy stream of events. The underlying process starts on first
enumeration and stops automatically when the stream halts.



    





      


      
        Types


        


  
    
      
    
    
      exec_opts()



        
          
        

    

  


  

      

          @type exec_opts() :: %{
  optional(:codex_opts) => Codex.Options.t(),
  optional(:thread) => Codex.Thread.t(),
  optional(:turn_opts) => map(),
  optional(:continuation_token) => String.t(),
  optional(:attachments) => [Codex.Files.Attachment.t()],
  optional(:output_schema_path) => String.t(),
  optional(:tool_outputs) => [map()],
  optional(:tool_failures) => [map()],
  optional(:env) => map(),
  optional(:clear_env?) => boolean(),
  optional(:cancellation_token) => String.t(),
  optional(:timeout_ms) => pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      run(input, opts)



        
          
        

    

  


  

      

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


      


Runs codex in blocking mode and accumulates all emitted events.

  



  
    
      
    
    
      run_stream(input, opts)



        
          
        

    

  


  

      

          @spec run_stream(String.t(), exec_opts()) :: {:ok, Enumerable.t()} | {:error, term()}


      


Returns a lazy stream of events. The underlying process starts on first
enumeration and stops automatically when the stream halts.

  


        

      


  

  
    
    Codex.Items - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Items 
    



      
Typed representations of thread items emitted by the Codex runtime.
This module provides helpers to convert JSON-style maps (with string keys)
into structs and back, keeping status fields normalised as atoms.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        parse!(map)

      


        Parses a JSON-decoded map into a typed thread item struct.



    


    
      
        to_map(item)

      


        Converts a typed item struct back into its JSON-serialisable map representation.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Codex.Items.AgentMessage.t()
  | Codex.Items.Reasoning.t()
  | Codex.Items.CommandExecution.t()
  | Codex.Items.FileChange.t()
  | Codex.Items.UserMessage.t()
  | Codex.Items.ImageView.t()
  | Codex.Items.ReviewMode.t()
  | Codex.Items.McpToolCall.t()
  | Codex.Items.WebSearch.t()
  | Codex.Items.TodoList.t()
  | Codex.Items.Error.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse!(map)



        
          
        

    

  


  

      

          @spec parse!(map()) :: t()


      


Parses a JSON-decoded map into a typed thread item struct.

  



  
    
      
    
    
      to_map(item)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Converts a typed item struct back into its JSON-serialisable map representation.

  


        

      


  

  
    
    Codex.Telemetry - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Telemetry 
    



      
Telemetry helpers and default logging for Codex events.

      


      
        Summary


  
    Types
  


    
      
        telemetry_event()

      


    





  
    Functions
  


    
      
        attach_default_logger(opts \\ [])

      


        Attaches the default logger to thread telemetry events.



    


    
      
        configure(opts \\ [])

      


        Configures OpenTelemetry exporting if the required environment variables are present.



    


    
      
        emit(event, measurements \\ %{}, metadata \\ %{})

      


        Emits a telemetry event with the given measurements and metadata.



    





      


      
        Types


        


  
    
      
    
    
      telemetry_event()



        
          
        

    

  


  

      

          @type telemetry_event() :: [atom()]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      attach_default_logger(opts \\ [])



        
          
        

    

  


  

      

          @spec attach_default_logger(keyword()) :: :ok | {:error, :already_exists}


      


Attaches the default logger to thread telemetry events.

  



    

  
    
      
    
    
      configure(opts \\ [])



        
          
        

    

  


  

      

          @spec configure(keyword()) :: :ok


      


Configures OpenTelemetry exporting if the required environment variables are present.
Reads CODEX_OTLP_ENDPOINT and optional CODEX_OTLP_HEADERS from the provided :env map
(defaults to System.get_env/0) and wires the exporter when set.

  



    

    

  
    
      
    
    
      emit(event, measurements \\ %{}, metadata \\ %{})



        
          
        

    

  


  

      

          @spec emit(telemetry_event(), map(), map()) :: :ok


      


Emits a telemetry event with the given measurements and metadata.

  


        

      


  

  
    
    Codex.Files - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Files 
    



      
Attachment staging helpers mirroring the Python SDK file APIs.

      


      
        Summary


  
    Functions
  


    
      
        attach(opts, attachment)

      


        Attaches an Attachment to the supplied ThreadOptions.



    


    
      
        cleanup!()

      


        Deprecated alias retained for backwards compatibility.



    


    
      
        force_cleanup()

      


        Removes staged files that are not marked as persistent.



    


    
      
        list_staged()

      


        Lists staged attachments currently cached.



    


    
      
        metrics()

      


        Returns high-level staging metrics including counts and total bytes.



    


    
      
        reset!()

      


        Resets the staging directory and manifest.



    


    
      
        stage(path, opts \\ [])

      


        Stages a file for future attachment invocation.



    


    
      
        staging_dir()

      


        Returns the staging directory path.



    





      


      
        Functions


        


  
    
      
    
    
      attach(opts, attachment)



        
          
        

    

  


  

      

          @spec attach(Codex.Thread.Options.t(), Codex.Files.Attachment.t()) ::
  Codex.Thread.Options.t()


      


Attaches an Attachment to the supplied ThreadOptions.

  



  
    
      
    
    
      cleanup!()



        
          
        

    

  


  

      

          @spec cleanup!() :: :ok


      


Deprecated alias retained for backwards compatibility.

  



  
    
      
    
    
      force_cleanup()



        
          
        

    

  


  

      

          @spec force_cleanup() :: :ok


      


Removes staged files that are not marked as persistent.

  



  
    
      
    
    
      list_staged()



        
          
        

    

  


  

      

          @spec list_staged() :: [Codex.Files.Attachment.t()]


      


Lists staged attachments currently cached.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

      

          @spec metrics() :: map()


      


Returns high-level staging metrics including counts and total bytes.

  



  
    
      
    
    
      reset!()



        
          
        

    

  


  

      

          @spec reset!() :: :ok


      


Resets the staging directory and manifest.

  



    

  
    
      
    
    
      stage(path, opts \\ [])



        
          
        

    

  


  

      

          @spec stage(
  Path.t(),
  keyword()
) :: {:ok, Codex.Files.Attachment.t()} | {:error, term()}


      


Stages a file for future attachment invocation.
Options:
	:name - override the attachment name (defaults to the basename of path)
	:persist - keep file around indefinitely (default: false)
	:ttl_ms - custom time-to-live for ephemeral attachments. Accepts :infinity or a
non-negative integer in milliseconds. Defaults to Application.get_env/3 lookups of
:attachment_ttl_ms and falls back to 24 hours.


  



  
    
      
    
    
      staging_dir()



        
          
        

    

  


  

      

          @spec staging_dir() :: Path.t()


      


Returns the staging directory path.

  


        

      


  

  
    
    Codex.Files.Registry - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Files.Registry 
    



      
GenServer-backed manifest that tracks staged file attachments, deduplicates by checksum,
and prunes expired entries on a schedule. This powers the public Codex.Files helpers.

      


      
        Summary


  
    Types
  


    
      
        stage_opts()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        ensure_started()

      


        Ensures the registry is running, starting it under the current process when necessary.



    


    
      
        force_cleanup()

      


        Triggers an immediate cleanup pass to remove expired attachments.



    


    
      
        list()

      


        Lists all staged attachments currently tracked in the manifest.



    


    
      
        metrics()

      


        Aggregates counts, sizes, and TTL information for staged attachments.



    


    
      
        reset(staging_dir)

      


        Clears the manifest and deletes staged files within the provided staging directory.



    


    
      
        stage(opts)

      


        Inserts or refreshes a staged attachment using the supplied options, returning the
canonical Attachment struct stored in ETS.



    





      


      
        Types


        


  
    
      
    
    
      stage_opts()



        
          
        

    

  


  

      

          @type stage_opts() :: %{
  checksum: String.t(),
  name: String.t(),
  persist: boolean(),
  ttl_ms: :infinity | pos_integer(),
  size: non_neg_integer(),
  source_path: Path.t(),
  destination_path: Path.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      ensure_started()



        
          
        

    

  


  

      

          @spec ensure_started() :: {:ok, pid()} | {:error, term()}


      


Ensures the registry is running, starting it under the current process when necessary.

  



  
    
      
    
    
      force_cleanup()



        
          
        

    

  


  

      

          @spec force_cleanup() :: :ok


      


Triggers an immediate cleanup pass to remove expired attachments.

  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

          @spec list() :: [Codex.Files.Attachment.t()]


      


Lists all staged attachments currently tracked in the manifest.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

      

          @spec metrics() :: map()


      


Aggregates counts, sizes, and TTL information for staged attachments.

  



  
    
      
    
    
      reset(staging_dir)



        
          
        

    

  


  

      

          @spec reset(Path.t()) :: :ok


      


Clears the manifest and deletes staged files within the provided staging directory.

  



  
    
      
    
    
      stage(opts)



        
          
        

    

  


  

      

          @spec stage(stage_opts()) :: {:ok, Codex.Files.Attachment.t()} | {:error, term()}


      


Inserts or refreshes a staged attachment using the supplied options, returning the
canonical Attachment struct stored in ETS.

  


        

      


  

  
    
    Codex.OutputSchemaFile - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.OutputSchemaFile 
    



      
Persists structured output schemas to temporary JSON files so they can be passed to the
Codex CLI. Returns the generated path alongside a cleanup function for RAII-style usage.

      


      
        Summary


  
    Functions
  


    
      
        create(schema)

      


        Persists the provided schema to a temporary JSON file and returns {path, cleanup_fun}.



    





      


      
        Functions


        


  
    
      
    
    
      create(schema)



        
          
        

    

  


  

      

          @spec create(term()) :: {:ok, String.t() | nil, (-> :ok)} | {:error, term()}


      


Persists the provided schema to a temporary JSON file and returns {path, cleanup_fun}.
The schema may be any JSON-encodable term (map, list, primitive). When nil is supplied
no file is created and the return path is nil.

  


        

      


  

  
    
    Codex.ApprovalError - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.ApprovalError exception
    



      
Error returned when an approval policy denies a tool invocation.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(tool, reason)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.ApprovalError{
  __exception__: true,
  message: String.t(),
  reason: String.t() | nil,
  tool: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(tool, reason)



        
          
        

    

  


  

      

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


      



  


        

      


  

  
    
    Codex.Approvals - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Approvals 
    



      
Approval helpers invoked by the auto-run pipeline when actions require consent.
Supports both synchronous and asynchronous approval workflows via pluggable hooks.

      


      
        Summary


  
    Types
  


    
      
        async_result()

      


    


    
      
        decision()

      


    


    
      
        review_result()

      


    





  
    Functions
  


    
      
        review_tool(policy_or_hook, event, context, opts \\ [])

      


        Reviews a tool invocation given the configured policy or hook.



    





      


      
        Types


        


  
    
      
    
    
      async_result()



        
          
        

    

  


  

      

          @type async_result() ::
  {:async, reference()} | {:async, reference(), metadata :: map()}


      



  



  
    
      
    
    
      decision()



        
          
        

    

  


  

      

          @type decision() :: :allow | {:deny, String.t()}


      



  



  
    
      
    
    
      review_result()



        
          
        

    

  


  

      

          @type review_result() :: decision() | async_result()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      review_tool(policy_or_hook, event, context, opts \\ [])



        
          
        

    

  


  

      

          @spec review_tool(term(), map(), map(), keyword()) :: review_result()


      


Reviews a tool invocation given the configured policy or hook.
Parameters
	policy_or_hook - StaticPolicy struct, hook module, or nil
	event - Tool call event (must contain :tool_name and :call_id)
	context - Approval context
	opts - Optional keyword list with :timeout (default: 30_000ms)

Returns
	:allow - approve the operation
	{:deny, reason} - deny with reason
	{:async, ref} or {:async, ref, metadata} - async approval pending

Telemetry
Emits the following events:
	[:codex, :approval, :requested] - when approval is requested
	[:codex, :approval, :approved] - when synchronously approved
	[:codex, :approval, :denied] - when denied
	[:codex, :approval, :timeout] - when async approval times out


  


        

      


  

  
    
    Codex.Approvals.Hook - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Approvals.Hook behaviour
    



      
Behaviour for implementing pluggable approval hooks.
Hooks can provide synchronous or asynchronous approval decisions for tool invocations,
command executions, and file access operations.
Callbacks
	prepare/2 - Called before the approval review, can mutate metadata
	review_tool/3 - Review a tool invocation
	review_command/3 - Review a command execution (optional)
	review_file/3 - Review a file access operation (optional)
	await/2 - Wait for an async approval decision (optional)

Return Values
Synchronous hooks return:
	:allow - approve the operation
	{:allow, opts} - approve with additional options (used by app-server approvals)
	{:deny, reason} - deny with a reason string

Asynchronous hooks return:
	{:async, ref} - defer decision, will call await/2 later
	{:async, ref, metadata} - defer decision with additional metadata

Example
defmodule MyApp.SlackApprovalHook do
  @behaviour Codex.Approvals.Hook

  @impl true
  def prepare(event, context) do
    # Add custom metadata before review
    {:ok, Map.put(context, :slack_channel, "#approvals")}
  end

  @impl true
  def review_tool(event, context, _opts) do
    # Post to Slack and return async ref
    ref = make_ref()
    MyApp.SlackClient.post_approval_request(ref, event, context)
    {:async, ref}
  end

  @impl true
  def await(ref, timeout) do
    # Wait for Slack response
    receive do
      {:approval_decision, ^ref, decision} -> {:ok, decision}
    after
      timeout -> {:error, :timeout}
    end
  end
end

      


      
        Summary


  
    Types
  


    
      
        allow_opts()

      


    


    
      
        async_ref()

      


    


    
      
        async_result()

      


    


    
      
        context()

      


    


    
      
        decision()

      


    


    
      
        event()

      


    


    
      
        opts()

      


    


    
      
        review_result()

      


    





  
    Callbacks
  


    
      
        await(async_ref, timeout)

      


        Wait for an async approval decision.



    


    
      
        prepare(event, context)

      


        Called before any review operation to prepare or augment context.



    


    
      
        review_command(event, context, opts)

      


        Review a command execution request (optional).



    


    
      
        review_file(event, context, opts)

      


        Review a file access request (optional).



    


    
      
        review_tool(event, context, opts)

      


        Review a tool invocation request.



    





  
    Functions
  


    
      
        default_prepare(event, context)

      


        Default prepare implementation that returns the context unchanged.



    


    
      
        default_review(event, context, opts)

      


        Default review implementation that allows all operations.



    





      


      
        Types


        


  
    
      
    
    
      allow_opts()



        
          
        

    

  


  

      

          @type allow_opts() :: [for_session: boolean(), execpolicy_amendment: [String.t()]]


      



  



  
    
      
    
    
      async_ref()



        
          
        

    

  


  

      

          @type async_ref() :: reference()


      



  



  
    
      
    
    
      async_result()



        
          
        

    

  


  

      

          @type async_result() ::
  {:async, async_ref()} | {:async, async_ref(), metadata :: map()}


      



  



  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: map()


      



  



  
    
      
    
    
      decision()



        
          
        

    

  


  

      

          @type decision() :: :allow | {:allow, allow_opts()} | {:deny, String.t() | atom()}


      



  



  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: map()


      



  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      



  



  
    
      
    
    
      review_result()



        
          
        

    

  


  

      

          @type review_result() :: decision() | async_result()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      await(async_ref, timeout)


        (optional)


        
          
        

    

  


  

      

          @callback await(async_ref(), timeout :: pos_integer()) ::
  {:ok, decision()} | {:error, :timeout | term()}


      


Wait for an async approval decision.
This callback is called when a review returned {:async, ref} and the
system needs to wait for the decision.
Parameters
	ref - The reference returned by the review callback
	timeout - Maximum time to wait in milliseconds

Returns
	{:ok, decision} - the approval decision
	{:error, :timeout} - timeout reached
	{:error, reason} - other error


  



  
    
      
    
    
      prepare(event, context)


        (optional)


        
          
        

    

  


  

      

          @callback prepare(event(), context()) :: {:ok, context()} | {:error, term()}


      


Called before any review operation to prepare or augment context.
This callback can be used to add metadata, initialize state, or transform
the context before it's passed to review callbacks.

  



  
    
      
    
    
      review_command(event, context, opts)


        (optional)


        
          
        

    

  


  

      

          @callback review_command(event(), context(), opts()) :: review_result()


      


Review a command execution request (optional).
If not implemented, commands are allowed by default.

  



  
    
      
    
    
      review_file(event, context, opts)


        (optional)


        
          
        

    

  


  

      

          @callback review_file(event(), context(), opts()) :: review_result()


      


Review a file access request (optional).
If not implemented, file operations are allowed by default.

  



  
    
      
    
    
      review_tool(event, context, opts)



        
          
        

    

  


  

      

          @callback review_tool(event(), context(), opts()) :: review_result()


      


Review a tool invocation request.
Parameters
	event - The tool call event (contains tool_name, arguments, call_id, etc.)
	context - The approval context (thread, metadata, etc.)
	opts - Hook-specific options

Returns
	:allow - approve the tool invocation
	{:deny, reason} - deny with a reason
	{:async, ref} - defer decision, will be awaited later
	{:async, ref, metadata} - defer with additional metadata


  


        

      

      
        Functions


        


  
    
      
    
    
      default_prepare(event, context)



        
          
        

    

  


  

Default prepare implementation that returns the context unchanged.

  



  
    
      
    
    
      default_review(event, context, opts)



        
          
        

    

  


  

Default review implementation that allows all operations.

  


        

      


  

  
    
    Codex.Approvals.Registry - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Approvals.Registry 
    



      
ETS-based registry for tracking async approval requests.
This module maintains state for pending approval requests that are awaiting
decisions from external systems (e.g., Slack, Jira, custom webhooks).

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        cleanup_expired(max_age_ms)

      


        Cleans up expired approval requests.



    


    
      
        delete(ref)

      


        Deletes an approval request from the registry.



    


    
      
        lookup(ref)

      


        Looks up an approval request by reference.



    


    
      
        register(ref, metadata)

      


        Registers a new async approval request.



    


    
      
        start_link(opts \\ [])

      


        Starts the approval registry.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      cleanup_expired(max_age_ms)



        
          
        

    

  


  

      

          @spec cleanup_expired(pos_integer()) :: non_neg_integer()


      


Cleans up expired approval requests.

  



  
    
      
    
    
      delete(ref)



        
          
        

    

  


  

      

          @spec delete(reference()) :: :ok


      


Deletes an approval request from the registry.

  



  
    
      
    
    
      lookup(ref)



        
          
        

    

  


  

      

          @spec lookup(reference()) :: {:ok, map()} | {:error, :not_found}


      


Looks up an approval request by reference.

  



  
    
      
    
    
      register(ref, metadata)



        
          
        

    

  


  

      

          @spec register(reference(), map()) :: :ok


      


Registers a new async approval request.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Starts the approval registry.

  


        

      


  

  
    
    Codex.Approvals.StaticPolicy - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Approvals.StaticPolicy 
    



      
Simple allow/deny approval policy used for tests and defaults.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        allow(opts \\ [])

      


        Always allow approvals.



    


    
      
        deny(opts \\ [])

      


        Always deny approvals with an optional reason.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Approvals.StaticPolicy{
  mode: :allow | :deny,
  reason: String.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      allow(opts \\ [])



        
          
        

    

  


  

      

          @spec allow(keyword()) :: t()


      


Always allow approvals.

  



    

  
    
      
    
    
      deny(opts \\ [])



        
          
        

    

  


  

      

          @spec deny(keyword()) :: t()


      


Always deny approvals with an optional reason.

  


        

      


  

  
    
    Codex.MCP.Client - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.MCP.Client 
    



      
Minimal MCP client responsible for performing the handshake with external servers and
providing lightweight tool discovery/invocation helpers with caching and retries.

      


      
        Summary


  
    Types
  


    
      
        capabilities()

      


    


    
      
        t()

      


    


    
      
        transport_ref()

      


    





  
    Functions
  


    
      
        call_tool(client, tool, args, opts \\ [])

      


        Calls a tool with optional retry/backoff and approval callbacks.



    


    
      
        capabilities(client)

      


        Returns capabilities advertised by the MCP server.



    


    
      
        handshake(transport, opts \\ [])

      


        Performs a handshake against the given transport.



    


    
      
        list_tools(client, opts \\ [])

      


        Lists available tools, applying allow/block filters and caching results unless cache?: false
is supplied.



    





      


      
        Types


        


  
    
      
    
    
      capabilities()



        
          
        

    

  


  

      

          @type capabilities() :: %{optional(String.t()) => term()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.MCP.Client{
  capabilities: capabilities(),
  tool_cache: map(),
  transport: transport_ref()
}


      



  



  
    
      
    
    
      transport_ref()



        
          
        

    

  


  

      

          @type transport_ref() :: {module(), term()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      call_tool(client, tool, args, opts \\ [])



        
          
        

    

  


  

      

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


      


Calls a tool with optional retry/backoff and approval callbacks.

  



  
    
      
    
    
      capabilities(client)



        
          
        

    

  


  

      

          @spec capabilities(t()) :: capabilities()


      


Returns capabilities advertised by the MCP server.

  



    

  
    
      
    
    
      handshake(transport, opts \\ [])



        
          
        

    

  


  

      

          @spec handshake(
  transport_ref(),
  keyword()
) :: {:ok, t()} | {:error, term()}


      


Performs a handshake against the given transport.

  



    

  
    
      
    
    
      list_tools(client, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists available tools, applying allow/block filters and caching results unless cache?: false
is supplied.

  


        

      


  

  
    
    Codex.Tool - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tool behaviour
    



      
Behaviour and helper macros for Codex tool modules.
Tools must implement invoke/2, returning either {:ok, map()} or {:error, term()}.
Optional metadata is surfaced via metadata/0 and merged with registry attributes on
registration.

      


      
        Summary


  
    Callbacks
  


    
      
        invoke(map, map)

      


    


    
      
        metadata()

      


    





  
    Functions
  


    
      
        metadata(module)

      


        Returns metadata for a tool module, normalising to a map.



    





      


      
        Callbacks


        


  
    
      
    
    
      invoke(map, map)



        
          
        

    

  


  

      

          @callback invoke(map(), map()) :: {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      metadata()


        (optional)


        
          
        

    

  


  

      

          @callback metadata() :: map()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      metadata(module)



        
          
        

    

  


  

      

          @spec metadata(module()) :: map()


      


Returns metadata for a tool module, normalising to a map.

  


        

      


  

  
    
    Codex.Tools - Codex SDK v0.3.0
    
    

    


  
  

    
Codex.Tools 
    



      
Public API for registering and invoking Codex tools.

      


      
        Summary


  
    Functions
  


    
      
        deregister(handle)

      


        Deregisters a tool using the handle returned from register/2.



    


    
      
        invoke(name, args, context)

      


        Invokes a registered tool, passing argument and contextual data.



    


    
      
        lookup(name)

      


        Looks up a registered tool by name.



    


    
      
        metrics()

      


        Returns a snapshot of accumulated tool invocation metrics keyed by tool name.



    


    
      
        register(module, opts \\ [])

      


        Registers a tool module with optional overrides.



    


    
      
        reset_metrics()

      


        Clears all recorded metrics. Primarily used in test setups.



    





      


      
        Functions


        


  
    
      
    
    
      deregister(handle)



        
          
        

    

  


  

      

          @spec deregister(Codex.Tools.Handle.t()) :: :ok | {:error, term()}


      


Deregisters a tool using the handle returned from register/2.

  



  
    
      
    
    
      invoke(name, args, context)



        
          
        

    

  


  

      

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


      


Invokes a registered tool, passing argument and contextual data.

  



  
    
      
    
    
      lookup(name)



        
          
        

    

  


  

      

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


      


Looks up a registered tool by name.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

      

          @spec metrics() :: %{optional(String.t()) => map()}


      


Returns a snapshot of accumulated tool invocation metrics keyed by tool name.

  



    

  
    
      
    
    
      register(module, opts \\ [])



        
          
        

    

  


  

      

          @spec register(
  module(),
  keyword()
) :: {:ok, Codex.Tools.Handle.t()} | {:error, term()}


      


Registers a tool module with optional overrides.
Options:
	:name – tool identifier (defaults to metadata name or module name)
	:description – human readable description
	:schema – optional structured output schema metadata


  



  
    
      
    
    
      reset_metrics()



        
          
        

    

  


  

      

          @spec reset_metrics() :: :ok


      


Clears all recorded metrics. Primarily used in test setups.
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Codex.Tools.Registry 
    



      
ETS-backed registry that stores Codex tool definitions, tracks invocation telemetry,
and provides lookup/invoke helpers used by the auto-run pipeline.

      


      
        Summary


  
    Functions
  


    
      
        deregister(handle)

      


        Removes the supplied tool handle from the registry.



    


    
      
        invoke(name, args, context)

      


        Invokes a registered tool by name, normalising arguments and emitting telemetry around
the attempt. Returns the tool's response or an error tuple.



    


    
      
        lookup(name)

      


        Looks up a tool by name and returns its metadata and module.



    


    
      
        register(map)

      


        Registers a tool by name, storing the implementing module and metadata in ETS.
Returns a Codex.Tools.Handle for later deregistration.



    


    
      
        reset!()

      


        Clears the registry, deleting the underlying ETS table.
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      deregister(handle)



        
          
        

    

  


  

Removes the supplied tool handle from the registry.

  



  
    
      
    
    
      invoke(name, args, context)



        
          
        

    

  


  

Invokes a registered tool by name, normalising arguments and emitting telemetry around
the attempt. Returns the tool's response or an error tuple.

  



  
    
      
    
    
      lookup(name)



        
          
        

    

  


  

Looks up a tool by name and returns its metadata and module.

  



  
    
      
    
    
      register(map)



        
          
        

    

  


  

Registers a tool by name, storing the implementing module and metadata in ETS.
Returns a Codex.Tools.Handle for later deregistration.

  



  
    
      
    
    
      reset!()



        
          
        

    

  


  

Clears the registry, deleting the underlying ETS table.
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Codex.Error exception
    



      
Base error struct for Codex failures.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(kind, message, details \\ %{})

      


    


    
      
        normalize(error)

      


        Normalizes raw error payloads into %Codex.Error{} structs.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Error{
  __exception__: true,
  details: map(),
  kind: atom(),
  message: String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(kind, message, details \\ %{})



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      normalize(error)



        
          
        

    

  


  

      

          @spec normalize(term()) :: t()


      


Normalizes raw error payloads into %Codex.Error{} structs.
Accepts maps emitted by codex-rs (turn.failed), basic strings, or already
constructed %Codex.Error{} structs. Known codes and types are classified
into stable :kind atoms so callers can branch on error domains (e.g.,
rate limits, sandbox assessment failures).
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Codex.TransportError exception
    



      
Raised when the codex executable exits unexpectedly.
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    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(status, opts \\ [])
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.TransportError{
  __exception__: true,
  exit_status: integer(),
  message: String.t(),
  stderr: String.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(status, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  integer(),
  keyword()
) :: t()
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Codex.GuardrailError exception
    



      
Error raised when a guardrail rejects or trips during execution.
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          @type stage() :: :input | :output | :tool_input | :tool_output
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          @type type() :: :tripwire | :reject
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mix codex.parity 
    



      
Summarises harvested Python fixtures and highlights gaps.
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mix codex.verify 
    



      
Runs the recommended verification steps (compile, format, test).
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