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    Getting Started

Overview
Codex SDK for Elixir wraps the Codex CLI (codex) and provides an idiomatic API for
starting threads, streaming turns, and integrating tools. It runs as a subprocess
and communicates over JSONL (exec) or JSON-RPC (app-server).
Install
Add the dependency in mix.exs:
def deps do
  [
    {:codex_sdk, "~> 0.19.0"}
  ]
end
Prerequisites
	Install the codex CLI (npm install -g @openai/codex or brew install codex).
	Authenticate with one of:	CODEX_API_KEY
	auth.json OPENAI_API_KEY
	Codex CLI login stored under CODEX_HOME (default ~/.codex).



Native ChatGPT OAuth is also available from Elixir:
{:ok, result} = Codex.OAuth.login(storage: :file, interactive?: true)
IO.inspect(result)
That flow writes upstream-compatible auth.json in persistent mode, keeps tokens
in memory when storage: :memory, prefers browser auth on local desktops,
falls back to device code on WSL/headless systems, and refuses to auto-start in
non-interactive environments such as CI.
For custom trust roots, set CODEX_CA_CERTIFICATE to a PEM bundle. If it is unset, the SDK falls
back to SSL_CERT_FILE. Blank values are ignored. This applies to Codex CLI subprocesses, direct
HTTP clients, remote model fetches, realtime websockets, MCP HTTP/OAuth, and voice requests.
The SDK resolves the executable in this order:
	codex_path_override in Codex.Options
	CODEX_PATH
	System.find_executable("codex")

Quick Start
{:ok, thread} = Codex.start_thread()
{:ok, result} = Codex.Thread.run(thread, "Summarize this repository")
IO.puts(result.final_response)
Streaming
{:ok, thread} = Codex.start_thread()
{:ok, stream} = Codex.Thread.run_streamed(thread, "Explain GenServers")

for event <- stream do
  IO.inspect(event)
end
Structured Output
schema = %{
  "type" => "object",
  "properties" => %{
    "summary" => %{"type" => "string"},
    "key_points" => %{
      "type" => "array",
      "items" => %{"type" => "string"}
    }
  },
  "required" => ["summary", "key_points"]
}

{:ok, thread} = Codex.start_thread()
{:ok, result} = Codex.Thread.run(thread, "Summarize this repo", output_schema: schema)
{:ok, data} = Jason.decode(result.final_response)
IO.inspect(data["key_points"])
Personality and Web Search
You can set per-thread defaults for personality and web search mode:
{:ok, thread_opts} =
  Codex.Thread.Options.new(%{
    personality: :friendly,
    web_search_mode: :cached
  })

{:ok, thread} = Codex.start_thread(%Codex.Options{}, thread_opts)
{:ok, result} = Codex.Thread.run(thread, "Summarize the latest release notes")
IO.puts(result.final_response)
If you leave web search untouched, the SDK now mirrors current Codex CLI defaults:
	cached web search for normal local runs
	live web search when you opt into full-access sandboxing

Use web_search_mode: :disabled or web_search_enabled: false only when you
need to override that default explicitly.
CLI Passthrough
Codex.CLI exposes the literal terminal-client surface when you need a command
that does not fit the structured thread APIs.
{:ok, codex_opts} = Codex.Options.new(%{})

{:ok, result} = Codex.CLI.completion("zsh", codex_opts: codex_opts)
IO.puts(result.stdout)

{:ok, session} =
  Codex.CLI.interactive(
    "Summarize this repository in three bullets.",
    codex_opts: codex_opts
  )

:ok = Codex.CLI.Session.close_input(session)
{:ok, session_result} = Codex.CLI.Session.collect(session)
IO.puts(session_result.stdout)
Sessions
Threads are persisted by the Codex CLI under $CODEX_HOME/sessions (default
~/.codex/sessions). You can list and resume them:
{:ok, sessions} = Codex.list_sessions()
{:ok, thread} = Codex.resume_thread(:last)
Transports
	Exec JSONL (default :exec compatibility selector): codex exec --json
for a simple core-backed subprocess flow.
	App-server JSON-RPC (optional): codex app-server for v2 APIs and server-driven
approvals.

App-server is also where upstream fs/*, plugin/read, thread/shellCommand, structured
permissions approvals, mcpServer/startupStatus/updated, guardian review notifications, and
serverRequest/resolved events are exposed. Thread options such as ephemeral,
service_name, and service_tier are forwarded on app-server transport, and
per-turn service_tier can be passed to Codex.Thread.run/3.
The plugin APIs now have both raw and typed forms. Use the raw wrappers when you
want the original response maps, or Codex.AppServer.plugin_list_typed/2,
plugin_read_typed/3, and Codex.AppServer.request_typed/5 with
Codex.Protocol.Plugin.* when you want typed structs with preserved extra
metadata.
When you need the managed app-server child to run against a temporary repo or
isolated CODEX_HOME, pass cwd: and process_env: to
Codex.AppServer.connect/2. Thread working directories are still configured per
thread.
You can also let connect/2 manage child auth relative to that isolated child
environment:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    experimental_api: true,
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"},
    oauth: [mode: :auto, storage: :memory, auto_refresh: true]
  )
See guides/05-app-server-transport.md for the app-server guide.
Realtime and Voice
For voice-based interactions, the SDK provides two options:
Realtime API (Bidirectional Streaming)
alias Codex.Realtime

agent = Realtime.agent(name: "Assistant", instructions: "You are helpful.")
{:ok, session} = Realtime.run(agent)
Realtime.subscribe(session, self())
Realtime.send_audio(session, audio_data, commit: true)
Voice Pipeline (STT -> Workflow -> TTS)
alias Codex.Voice.{Pipeline, SimpleWorkflow, Config}

workflow = SimpleWorkflow.new(fn text -> ["You said: #{text}"] end)
{:ok, pipeline} = Pipeline.start_link(workflow: workflow, config: %Config{})
{:ok, result} = Pipeline.run(pipeline, audio_input)
See guides/06-realtime-and-voice.md for the complete guide.
Next Steps
	guides/02-architecture.md for system layout and transport flow.
	guides/03-api-guide.md for module-level docs.
	guides/04-examples.md for runnable patterns.
	guides/09-oauth-and-login.md for native OAuth, persistent vs memory auth, and WSL/headless behavior.
	guides/06-realtime-and-voice.md for voice interactions.
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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

Separate from thread/turn execution, the SDK also exposes a thin command-surface
passthrough layer (Codex.CLI and Codex.CLI.Session) for CLI-only workflows
such as codex completion, codex cloud, codex features, codex mcp-server,
and the root interactive client. One-shot non-PTY passthrough goes through the
shared CliSubprocessCore.Command lane, which now delegates the covered local
one-shot process path and minimal unary JSON-RPC substrate through
execution_plane, while Codex.CLI.Session preserves the historical
mailbox-facing session API on top of CliSubprocessCore.RawSession.
Transports
codex_sdk supports two upstream external transports:
	Exec JSONL (default :exec compatibility selector): spawns codex exec --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

The app-server path is the parity transport for upstream v2 features such as fs/*, plugin/read,
thread/shellCommand, structured item/permissions/requestApproval responses,
mcpServer/startupStatus/updated, guardian review notifications, and serverRequest/resolved.
Typed plugin params and responses live locally under Codex.Protocol.Plugin.*;
they do not move into the shared runtime-core repos.
Local manifest, marketplace, and scaffold authoring live separately under
Codex.Plugins.*; those helpers use direct local file IO and are not disguised
app-server filesystem wrappers.
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}})
Codex.AppServer.connect/2 can also isolate the managed child with cwd: and
process_env: launch overrides when you need a temporary CODEX_HOME.
Native OAuth is a separate subsystem centered on Codex.OAuth. Persistent
OAuth writes upstream-compatible auth.json under the effective CODEX_HOME.
Memory-mode OAuth is used for external app-server auth: connect/2 performs
account/login/start with chatgptAuthTokens and, when enabled, starts a
connection-owned refresh responder for account/chatgptAuthTokens/refresh
without pushing that ownership into the lower-level app-server transport layer.
Across both transports, TLS configuration is centralized in Codex.Net.CA: subprocess
environment injection, Req clients, :httpc, and realtime websocket SSL options all resolve
CODEX_CA_CERTIFICATE first, then SSL_CERT_FILE.
Runtime Ownership Boundary
Shared core ownership:
	Codex.Exec on CliSubprocessCore.Session
	Codex.CLI.run/2 and the synchronous CLI wrappers on the execution-plane-backed CliSubprocessCore.Command lane
	Codex.CLI.Session on CliSubprocessCore.RawSession
	the subprocess lifecycle behind Codex.AppServer.connect/2 and
Codex.MCP.Transport.Stdio on CliSubprocessCore.RawSession
	one-shot hosted shell execution and Codex.Sessions.apply/2 on the shared command lane

Codex-owned semantics above the core:
	Codex.CLI.Session as the public Codex session API for PTY and long-lived CLI sessions
	the app-server connection process used by Codex.AppServer.connect/2 for the provider-native codex app-server control protocol
	the MCP stdio transport used by codex mcp-server
	realtime and voice clients, which call OpenAI APIs directly instead of using the CLI runtime

The publication boundary on that split is now:
	cli_subprocess_core owns the shared CLI family-kit semantics and public
command/session lanes that Codex consumes
	execution_plane owns the covered minimal local subprocess and unary
JSON-RPC substrate beneath that lane
	codex_sdk remains the home of app-server, MCP, realtime, voice, and other
Codex-native semantics
	optional ASM integration may exist only as an explicit bridge above the
normalized kernel; it does not re-home these families or widen the core

Centralized Model Selection
cli_subprocess_core is the only model-policy owner in the Codex stack.
codex_sdk consumes the resolved selection payload and never implements a
second defaulting or fallback path.
Resolution ownership:
	CliSubprocessCore.ModelRegistry.resolve/3
	CliSubprocessCore.ModelRegistry.validate/2
	CliSubprocessCore.ModelRegistry.default_model/2
	CliSubprocessCore.ModelRegistry.build_arg_payload/3

Codex-side consumption points:
	Codex.Options.new/1 resolves model_payload, model, and
reasoning_effort
	Codex.Models projects visible models and defaults from the shared catalog
	Codex.Runtime.Exec renders CLI args from the current resolved options state

Contract rules:
	no repo-local model catalog owns policy
	no implicit provider fallback exists outside the core registry
	no silent acceptance of blank, placeholder, or invalid model requests
	no --model nil, --model null, or blank --model emission

Codex Local OSS And Ollama
The current external-model path implemented end-to-end is local Ollama through
Codex OSS mode.
The flow is:
	Codex.Options.new/1 forwards provider_backend: :oss and
oss_provider: "ollama" into CliSubprocessCore.ModelRegistry
	the core validates the Ollama runtime and selected local model id
	the resolved payload carries:	provider_backend: :oss
	backend_metadata["oss_provider"] = "ollama"


	exec and app-server startup render:	--oss
	--local-provider ollama
	--model <resolved local model>



That keeps Codex backend selection centralized while still preserving the
upstream Codex routing concepts.
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 or CLI session helpers
                 ▼
┌───────────────────────────────────────────────────────────────┐
│                   Codex.Thread Module                          │
│  - run/3 (blocking)                                           │
│  - run_streamed/3 (streaming)                                 │
│  (Manages turn execution lifecycle)                           │
└────────────────┬──────────────────────────────────────────────┘
                 │
                 │ Transport dispatch / raw CLI passthrough
                 ▼
┌───────────────────────────────────────────────────────────────┐
│                Codex.Transport (behaviour)                     │
│  - Exec JSONL: Codex.Exec                                     │
│  - App-server: Codex.AppServer.Connection                      │
│  - Raw CLI / PTY: Codex.CLI, Codex.CLI.Session                │
└────────────────┬──────────────────────────────────────────────┘
                 │
                 │ 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 the exec runtime kit
	Handle structured output schemas and rate limit snapshots

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{}
  :rate_limits,        # latest rate limit snapshot (if provided)
  :transport           # :exec compatibility selector | {:app_server, pid()}
]
Key Functions:
@spec run(t(), String.t() | [map()], Codex.Turn.Options.t()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}

@spec run_streamed(t(), String.t() | [map()], Codex.Turn.Options.t()) ::
  {:ok, Enumerable.t()} | {:error, term()}
App-server transport accepts UserInput block lists (text/image/localImage/skill/mention); exec JSONL accepts prompt strings plus the SDK's normalized JSONL user-input variants (text/image/local_image/skill/mention).
Execution Flow (Blocking Mode):
	Create output schema file if needed
	Start Codex.Exec, which boots Codex.Runtime.Exec on CliSubprocessCore.Session
	Project core session events into %Codex.Events{} values and accumulate items
	Extract final response from last AgentMessage
	Return TurnResult when the core-backed session completes
	Clean up schema file and the ephemeral session process

Execution Flow (Streaming Mode):
	Create output schema file if needed
	Start Codex.Exec, which boots Codex.Runtime.Exec on CliSubprocessCore.Session
	Return Stream that yields projected %Codex.Events{} values as they arrive
	Clean up when the underlying session completes or the stream is halted


3. Codex.Exec And Runtime Kit
Purpose: Preserve the public exec JSONL API while delegating common CLI
process ownership and parsing to cli_subprocess_core.
Responsibilities:
	Translate SDK thread/turn options into the common CLI session invocation
	Start a CliSubprocessCore.Session through Codex.Runtime.Exec
	Project core runtime events back into typed %Codex.Events{} structs
	Track stderr tails, timeouts, cancellation tokens, and non-zero exits
	Clean up the ephemeral session process on completion or crash

State:
defstruct [
  :session,            # pid() for CliSubprocessCore.Session
  :session_ref,        # reference() for subscriber mailbox routing
  :projection_state,   # runtime-kit projection state
  :stderr,             # bounded stderr tail
  :timeout_ms,         # blocking idle timeout
  :idle_timeout_ms     # streaming idle timeout
]
Lifecycle:
	Build session options and start Codex.Runtime.Exec
	Subscribe to CliSubprocessCore.Session events using the per-run session ref
	Project core events into %Codex.Events{} values as they arrive
	Convert terminal core exit events into Codex.TransportError when needed
	Stop the session and flush any remaining internal session messages for that run

Error Scenarios:
	Spawn failure: Return error immediately
	Parse failure: Log and continue; the core remains the only JSONL parser
	Non-zero exit: Surface Codex.TransportError with bounded stderr
	Unexpected session shutdown: Treat as an exec transport failure


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 Runtime         Core Session
  |                       |                       |                     |
  |-- run(input) -------->|                       |                     |
  |                       |-- run_turn ---------->|                     |
  |                       |                       |-- start ----------->|
  |                       |                       |                     |-- codex-rs starts
  |                       |                       |<------ event -------|
  |                       |<------- event --------|                     |
  |                       |                       |<------ event -------|
  |                       |<------- event --------|                     |
  |                       |                       |                     |-- codex-rs exits
  |                       |                       |<------ exit --------|
  |<-- {:ok, result} -----|                       |                     |
Streaming Turn Execution
Client                  Thread              Exec Runtime         Core Session
  |                       |                       |                     |
  |-- run_streamed() ---->|                       |                     |
  |                       |-- run_turn ---------->|                     |
  |                       |                       |-- start ----------->|
  |<-- {:ok, stream} -----|                       |                     |
  |                       |                       |                     |-- codex-rs starts
  |                       |                       |                     |
  |-- next event -------->|-- fetch event ------->|                     |
  |<-- ItemStarted -------|<----------------------|<------ event -------|
  |                       |                       |                     |
  |-- next event -------->|-- fetch event ------->|                     |
  |<-- ItemCompleted -----|<----------------------|<------ event -------|
  |                       |                       |                     |
  |-- next event -------->|-- fetch event ------->|                     |
  |<-- TurnCompleted -----|<----------------------|<------ event -------|
  |                       |                       |                     |-- codex-rs exits
  |                       |                       |<------ exit --------|
  |-- stream done ------->|                       |                     |
Process Model
Process Hierarchy
Application Supervisor
    │
    └─── Client Process (caller)
            │
            └─── CliSubprocessCore.Session (per turn)
                    │
                    └─── CliSubprocessCore transport facade
                            │
                            └─── codex-rs
Key Points:
	The core session process is ephemeral (one per turn)
	No persistent supervision tree needed
	Client monitors the session process through Codex.Exec
	Codex.Runtime.Exec preserves the public event surface by projection
	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
    ↓
CliSubprocessCore.Session emits terminal error event
    ↓
Codex.Runtime.Exec captures stderr + exit details
    ↓
Codex.Exec returns/raises Codex.TransportError
    ↓
Thread receives error
    ↓
Client gets {:error, {:turn_failed, details}}
Cleanup Guarantees
All cleanup happens when the ephemeral session process stops:
	Close the core session
	Let the shared transport close the subprocess
	Remove temporary schema file
	Send telemetry event

Cleanup is guaranteed even on:
	Normal completion
	Client crash
	Runtime/session 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(
    fn ->
      {:ok, stream} = Codex.Exec.run_stream(input, ...)
      {stream, cleanup_fn}
    end,

    fn {stream, cleanup_fn} = acc ->
      next_stream_chunk_from_runtime(stream, acc)
    end,

    fn {_stream, cleanup_fn} ->
      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 via the exec runtime kit

Event Buffering
In CliSubprocessCore.Session:
	Shared parser + transport sequencing
	Tagged subscriber delivery into Codex.Exec

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

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)
Shared Runtime Modules
Extracted from duplicated patterns across the codebase, these modules centralize cross-cutting concerns:
	Codex.IO.Transport: Codex-branded transport surface backed by the CliSubprocessCore transport facade; preserves the historical Codex event contract for app-server and MCP while leaving subprocess ownership in the shared substrate
	Codex.Runtime.Env: Subprocess environment construction shared between Exec and AppServer.Connection; sets CODEX_INTERNAL_ORIGINATOR_OVERRIDE=codex_sdk_elixir by default
	Codex.Runtime.KeyringWarning: Deduplicated warn-once logic from Auth and MCP.OAuth
	Codex.Config.BaseURL: OPENAI_BASE_URL env fallback with explicit option precedence (option → env → default)
	Codex.Config.OptionNormalizers: Shared validation for reasoning summary, verbosity, and history persistence across Options and Thread.Options
	Codex.Config.Overrides: Config override serialization, nested map auto-flattening (flatten_config_map/1), TOML value validation, and deduplicated normalize_config_overrides/1

Realtime and Voice Modules
The SDK includes two subsystems for voice interactions that make direct API calls to OpenAI rather than wrapping the codex CLI.
Realtime API (Codex.Realtime.*)
Full integration with OpenAI's Realtime API for bidirectional voice streaming:
	Codex.Realtime.Session: WebSocket-based GenServer using WebSockex; traps linked socket exits and runs tool calls outside the callback path so the session stays responsive
	Codex.Realtime.Runner: High-level orchestrator for agent sessions with automatic tool call handling, handoff execution, and guardrail integration
	Codex.Realtime.Agent: Agent configuration with instructions, tools, and handoffs
	PubSub-based event broadcasting with idempotent subscribe/unsubscribe
	Semantic VAD turn detection with eagerness, silence duration, and prefix padding

Voice Pipeline (Codex.Voice.*)
Non-realtime STT -> Workflow -> TTS processing:
	Codex.Voice.Pipeline: Orchestrates speech-to-text, workflow processing, and text-to-speech with async_nolink via ephemeral TaskSupervisor
	Codex.Voice.Workflow: Behaviour for custom workflow implementations (SimpleWorkflow, AgentWorkflow)
	Codex.Voice.Model.*: Behaviours and implementations for STT/TTS models (OpenAI gpt-4o-transcribe and gpt-4o-mini-tts)
	StreamQueue-backed audio queues replacing Agent-backed queues for backpressure and close semantics

Auth precedence for both: CODEX_API_KEY → auth.json OPENAI_API_KEY → OPENAI_API_KEY.
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

Model Selection Architecture Update
The long-term architecture now places all model policy in /home/home/p/g/n/cli_subprocess_core. /home/home/p/g/n/codex_sdk receives a resolved payload and does not implement provider fallback, defaulting, placeholder sanitization policy, or reasoning-effort validation on its own.
Authoritative APIs:
	CliSubprocessCore.ModelRegistry.resolve/3
	CliSubprocessCore.ModelRegistry.validate/2
	CliSubprocessCore.ModelRegistry.default_model/2
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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.AppServer.V1	Legacy app-server compatibility helpers for v1 conversation APIs
	Codex.Plugins	Local plugin authoring helpers for manifests, marketplaces, and scaffolds
	Codex.Subagents	Deterministic host-side discovery, inspection, and await helpers for subagent threads
	Codex.OAuth	Native OAuth login, refresh, status, logout, and host-managed login helpers
	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.CLI	Raw Codex CLI passthrough for command-surface parity
	Codex.CLI.Session	PTY/raw subprocess session helpers for interactive commands, backed by cli_subprocess_core
	Codex.Exec	Exec JSONL subprocess wrapper (codex exec --json)
	Codex.Sessions	Session file utilities plus apply/undo helpers
	Codex.Events	Event type definitions
	Codex.Items	Thread item type definitions
	Codex.Options	Configuration structs
	Codex.Protocol.*	Protocol enums and payload helpers (collaboration modes, session/subagent sources, collab agent metadata, request_user_input, request_permissions, rate limits)
	Codex.Config.Overrides	Config override serialization, nested map flattening, and TOML value validation
	Codex.IO.Transport	Codex-branded subprocess transport backed by the CliSubprocessCore transport facade
	Codex.Runtime.Env	Subprocess environment construction (originator override, API key forwarding, CA env forwarding)
	Codex.Config.BaseURL	Base URL resolution with option/config → env → default precedence
	Codex.Net.CA	Shared CA bundle resolution for subprocesses, Req, :httpc, and websockets
	Codex.Config.OptionNormalizers	Shared validation for reasoning summary, verbosity, history persistence
	Codex.Realtime	Bidirectional voice via OpenAI Realtime API (WebSocket)
	Codex.Voice	Non-realtime STT → Workflow → TTS pipeline
	Codex.OutputSchemaFile	JSON schema file management


Model Selection APIs
Model policy is centralized in cli_subprocess_core. In codex_sdk, the
public API surfaces are projections and consumers of that shared contract.
Primary entrypoints:
	Codex.Options.new/1 normalizes mixed raw-versus-payload input through
CliSubprocessCore.ModelInput.normalize/3
	Codex.Models.default_model/0 returns the current bundled registry default
	Codex.Models.list_visible/1 returns the shared visible Codex catalog
	Codex.Models.default_reasoning_effort/1 projects reasoning defaults from
the shared catalog

Operational notes:
	codex_sdk does not own a separate bundled policy layer anymore
	unknown model, invalid reasoning effort, and unavailable model errors come
from the core registry contract
	runtime CLI rendering consumes resolved state and does not invent fallback
models locally
	repo-local env defaults are only consulted when model_payload was not
supplied explicitly

Example:
{:ok, opts} =
  Codex.Options.new(%{
    model: "gpt-5.6-sol",
    reasoning_effort: :max
  })

opts.model_payload.resolved_model
# => "gpt-5.6-sol"
Local Ollama through the shared core contract:
{:ok, opts} =
  Codex.Options.new(%{
    model: "llama3.2",
    provider_backend: :oss,
    oss_provider: "ollama"
  })

opts.model_payload.provider_backend
# => :oss

opts.model_payload.backend_metadata["oss_provider"]
# => "ollama"
gpt-oss:20b remains the default validated OSS example when no explicit model
is provided, but other installed Ollama models can be passed through this same
route.

Codex.CLI and Codex.CLI.Session
Use Codex.CLI when you need the upstream command surface directly rather than
the SDK's typed thread abstractions.
Codex.CLI
Key entry points:
	run/2 — synchronously runs arbitrary codex argv and collects stdout/stderr
	start/2 — starts an arbitrary raw codex subprocess session
	interactive/2 — launches the root codex client (prompt mode or full interactive mode)
	wrappers for app, app_server, apply, cloud, cloud_list, cloud_exec, completion, debug_app_server_send_message_v2, execpolicy_check, features_*, login, logout, mcp_*, mcp_server, resume, fork, and sandbox

Current parity notes:
	interactive/2, resume/2, and fork/2 accept remote: plus remote_auth_token_env:
	resume/2 accepts include_non_interactive: true
	app_server/1 accepts websocket auth options: ws_auth, ws_token_file, ws_shared_secret_file, ws_issuer, ws_audience, and ws_max_clock_skew_seconds
	ws_auth atoms normalize to the upstream CLI spellings such as :capability_token -> capability-token
	upstream removed the legacy exec-policy matcher, while execpolicy_check/2 continues to invoke the current codex execpolicy check subcommand

run/2 and the synchronous wrappers execute through the shared
CliSubprocessCore.Command lane.
Example:
{:ok, codex_opts} = Codex.Options.new(%{})

{:ok, result} = Codex.CLI.completion("zsh", codex_opts: codex_opts)
IO.puts(result.stdout)

{:ok, raw} =
  Codex.CLI.run(
    ["cloud", "list", "--json"],
    codex_opts: codex_opts
  )

IO.puts(raw.stdout)
Codex.CLI.Session
Long-running and PTY-backed commands return %Codex.CLI.Session{} structs.
The caller process receives raw subprocess messages:
	{:stdout, os_pid, binary}
	{:stderr, os_pid, binary}
	{:DOWN, os_pid, :process, pid, reason}

Use send_input/2, close_input/1, interrupt/1, stop/1, and collect/2
to drive the session.
This is the public Codex session surface for interactive PTY flows and other
long-lived CLI commands, while the subprocess session itself runs through
CliSubprocessCore.RawSession.
{:ok, session} =
  Codex.CLI.interactive(
    "Summarize this repository in three bullets.",
    codex_opts: codex_opts
  )

:ok = Codex.CLI.Session.close_input(session)
{:ok, result} = Codex.CLI.Session.collect(session)
IO.puts(result.stdout)
This passthrough layer is the recommended escape hatch for CLI-only workflows
such as codex completion, codex cloud, codex execpolicy, and
codex mcp-server.

Transports
The SDK supports both upstream external transports:
	Exec JSONL (default :exec compatibility selector): codex exec --json
	App-server JSON-RPC (optional): managed local codex app-server over stdio or managed remote app-server over websocket

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}})
When you need experimental app-server fields such as approvals_reviewer or
granular approval policies, connect with experimental_api: true.
When the managed app-server child itself needs an isolated working directory or
temporary CODEX_HOME, pass cwd: and process_env: to connect/2. Those
launch options affect the child process; per-thread cwd still belongs on thread
params.
For a managed remote app-server websocket, use connect_remote/2 instead of
connect/2:
{:ok, conn} =
  Codex.AppServer.connect_remote(
    "wss://app-server.example/ws",
    auth_token_env: "CODEX_REMOTE_AUTH_TOKEN",
    experimental_api: true
  )
Remote connections keep the same pid-compatible request surface as local ones.
Bearer headers are only attached for wss:// or loopback ws:// endpoints.
Remote OAuth only supports oauth: [storage: :memory]; :file / :auto
storage is rejected because remote mode does not prepare a child CODEX_HOME.

Shared Model Normalization
Codex.Options.new/1 does not own a second model-resolution pipeline. It now
delegates mixed raw/payload input normalization to
CliSubprocessCore.ModelInput.normalize/3, then projects model,
reasoning_effort, and transport settings from the resulting
model_payload.
That matters most on the local Ollama route:
	raw attrs such as model, provider_backend, oss_provider, and
ollama_base_url normalize once in the shared core
	an explicit model_payload is authoritative when supplied
	conflicting raw attrs fail during normalization instead of being silently
reinterpreted in the SDK
	a custom Codex/Ollama base URL is carried inside payload env overrides as
CODEX_OSS_BASE_URL. Raw Ollama roots are normalized to the
OpenAI-compatible /v1 base, so exec and app-server transports can rely on
the payload alone after normalization

connect/2 also accepts oauth: for child-auth-aware startup:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    experimental_api: true,
    oauth: [mode: :auto, storage: :memory, auto_refresh: true]
  )
Use storage: :file / :auto when the child should consume persistent auth
under its effective CODEX_HOME, and storage: :memory when the app-server
should use external chatgptAuthTokens plus an SDK-owned refresh responder.
For legacy v1 app-server deployments, use Codex.AppServer.V1 request helpers for
conversation APIs.
The direct Codex.AppServer surface also includes upstream v2 filesystem,
plugin, and thread-shell helpers:
	experimental_feature_list/2 and experimental_feature_enablement_set/2
	fs_read_file/2, fs_write_file/3, fs_create_directory/3, fs_get_metadata/2,
fs_read_directory/2, fs_remove/3, fs_copy/4
	raw plugin wrappers: plugin_list/2, plugin_read/3, plugin_install/4, plugin_uninstall/3
	typed plugin wrappers: plugin_list_typed/2, plugin_read_typed/3,
plugin_install_typed/4, plugin_uninstall_typed/3
	request_typed/5 for Codex.Protocol.Plugin.* request/response structs
	thread_shell_command/3

Current app-server lifecycle fields are also forwarded through the high-level
transport: ephemeral, service_name, and service_tier on thread options,
plus per-turn service_tier on Codex.Thread.run/3 / run_streamed/3.
The exec lane separately renders ephemeral, ignore_user_config, and
ignore_rules as the corresponding codex exec isolation flags.
plugin_install/4 and plugin_uninstall/3 accept force_remote_sync: true,
raw plugin maps preserve newer upstream fields such as needsAuth, and the
typed plugin structs preserve forward-compatible fields in extra maps.
experimental_feature_enablement_set/2 forwards the supplied enablement map
without a local allowlist and lets the connected server validate the active
feature keys.
Local plugin authoring is intentionally separate from that runtime transport
surface. Use Codex.Plugins when you want to create or update:
	.codex-plugin/plugin.json
	.agents/plugins/marketplace.json
	minimal local plugin directory scaffolds

Codex.Plugins uses normal Elixir file IO, deterministic JSON writes, and
schema-backed validation. It does not require a running Codex subprocess and it
does not route normal authoring flows through app-server fs/*.
Codex.Plugins
Primary local authoring entry points:
	new_manifest/1 and validate_manifest/1
	new_marketplace/1 and validate_marketplace/1
	read_manifest/1 and read_marketplace/1
	write_manifest/3 and write_marketplace/3
	add_marketplace_plugin/3
	scaffold/1

Minimal local scaffold:
{:ok, result} =
  Codex.Plugins.scaffold(
    cwd: "/repo/root",
    plugin_name: "demo-plugin",
    with_marketplace: true,
    skill: [name: "hello-world", description: "Greets the user"]
  )

result.plugin_root
result.manifest_path
result.marketplace_path
See guides/13-plugin-authoring.md and
guides/14-plugin-marketplaces.md for the path rules, merge behavior, and the
authoring-versus-runtime split.
Codex.Subagents
Codex.Subagents wraps the deterministic pieces of a subagent workflow that
are available through app-server today. It does not expose prompt-shaping
helpers such as spawn/delegate APIs. In the current vendored runtime, creating
child threads still requires features.multi_agent = true.
Key entry points:
	list/2 — list subagent threads (thread/list) with subagent filtering enabled by default
	children/3 — list thread_spawn children for a known parent thread id
	read/3 — read a known child thread via thread/read
	source/1 — parse %Codex.Protocol.SessionSource{} from a thread map or raw source payload
	parent_thread_id/1 — extract the parent id from a thread_spawn child source
	child_thread?/1 — check whether a source carries a structured parent-child spawn link
	await/3 — poll thread/read(include_turns: true) until the latest turn reaches a terminal state

Prompt-mediated delegation still happens inside the Codex turn via the runtime
tool surface (spawn_agent, send_input, resume_agent, wait,
close_agent). Codex.Subagents stays on the deterministic host side of that
boundary.
Related protocol structs:
	Codex.Protocol.SessionSource
	Codex.Protocol.SubAgentSource
	Codex.Protocol.CollabAgentState
	Codex.Protocol.CollabAgentRef
	Codex.Protocol.CollabAgentStatusEntry

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() | :last, Codex.Options.t(), Codex.Thread.Options.t()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}
Parameters:
	thread_id: ID of the thread to resume (from $CODEX_HOME/sessions, default ~/.codex/sessions) or :last for the most recent session
	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 the most recent session
{:ok, thread} = Codex.resume_thread(:last)

# 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_HOME/sessions by codex-rs (default ~/.codex/sessions)
	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 --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()], 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 text or structured UserInput blocks (text, image, localImage, skill, mention)
	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
	App-server transport accepts UserInput block lists; exec JSONL also accepts the SDK's normalized JSONL user-input variants (text, image, local_image, skill, mention)


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()], map() | keyword()) ::
  {:ok, Codex.RunResultStreaming.t()} | {:error, term()}
Parameters:
	thread: Thread struct
	input: Prompt text or app-server UserInput blocks
	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
Public exec JSONL API for the :exec compatibility lane. Codex.Exec now runs
on Codex.Runtime.Exec, a
session-oriented runtime kit built on CliSubprocessCore.Session, while
preserving the existing %Codex.Events{} surface returned by the SDK.
The runtime-owned mailbox tag stays below this API; callers consume projected
%Codex.Events{} values rather than raw tagged session tuples.
Additional exec helpers:
	Codex.Exec.review/2 and Codex.Exec.review_stream/2 run codex exec review with a review target (uncommitted, base branch, commit, or custom prompt).
	Thread/turn options like profile, oss, local_provider, full_auto, dangerously_bypass_approvals_and_sandbox, output_last_message, and color are forwarded as CLI flags.
	config_overrides maps to -c key=value overrides (TOML parsing on the codex side), with runtime validation for TOML-compatible values.
	Codex.resume_thread(:last) maps to codex exec resume --last.
	Common CLI process ownership and JSONL parsing are delegated to
cli_subprocess_core; Codex.Exec projects those core events back into the
SDK-native event structs.

Example:
{:ok, result} =
  Codex.Exec.review({:base_branch, "main"}, %{
    codex_opts: codex_opts,
    timeout_ms: 300_000
  })

Codex.Sessions
Utilities for inspecting CLI session files and replaying Codex diffs locally.
list_sessions/1
Lists session entries from $CODEX_HOME/sessions by default (or a custom
:sessions_dir). Each entry includes metadata for unrecognized fields so new
upstream metadata is preserved.
{:ok, sessions} = Codex.Sessions.list_sessions()
apply/2
Applies a unified diff string or a list of file change items using git apply.
{:ok, result} = Codex.Sessions.apply(diff, cwd: "/path/to/repo")
Options:
	:cwd — repository root (defaults to current directory)
	:timeout_ms — command timeout (default: 60s)
	:preflight / :dry_run — validate without applying changes

undo/2
Restores a ghost snapshot using a %Codex.Items.GhostSnapshot{} or raw ghost commit map:
{:ok, result} = Codex.Sessions.undo(ghost_snapshot, cwd: "/path/to/repo")
The helper restores tracked files and removes untracked files created after the snapshot,
while preserving preexisting untracked paths recorded in the snapshot metadata.

Codex.Tools
The tool registry supports a Python-style, decorator-inspired 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.
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 lightweight observability without relying on external telemetry backends.
reset_metrics/0
Clears all accumulated metrics.
@spec reset_metrics() :: :ok
Clears accumulated metrics for fresh tracking.
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 argv-style shell commands (command: ["bash", "-lc", "..."]), supports workdir, timeout_ms, max_output_bytes, and optional :approval hooks (legacy string commands are still accepted)
	Codex.Tools.ShellCommandTool — runs string shell scripts (command: "ls -la"), supports login, workdir, and timeout_ms under the shell_command tool name
	Codex.Tools.WriteStdinTool — writes to unified exec sessions (app-server transport only), requires session_id
	Codex.Tools.ApplyPatchTool — applies *** Begin Patch edits via input and preserves unified diff fallback via patch (add/delete/update/move + dry-run)
	Codex.Tools.ViewImageTool — attaches local images as input_image outputs, gated by features.view_image_tool or Thread.Options.view_image_tool_enabled
	Codex.Tools.ComputerTool — performs computer actions guarded by a :safety callback and optional approval hook, delegated to an :executor
	Codex.Tools.FileSearchTool — searches local files by glob pattern and content, with case-insensitive and max results options
	Codex.Tools.VectorStoreSearchTool / 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); web_search requests are gated by features.web_search_request
	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.
SDK-only extensions (not present in the upstream codex CLI): ComputerTool, VectorStoreSearchTool, ImageGenerationTool, and CodeInterpreterTool.
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_result/0 — explicit {:ok, [attachment]} | {:error, reason} listing API.

	list_staged/0 / cleanup!/0 / reset!/0 — compatibility helpers to inspect and manage staged files.

Staged files are scoped to the current runtime; the registry clears the staging directory on
startup, so re-stage attachments after restarts.
On the exec JSONL transport (codex exec --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
The SDK provides full Realtime API and Voice Pipeline support ported from the OpenAI Agents Python SDK. These modules make direct API calls to OpenAI rather than wrapping the codex CLI.
Codex.Realtime
Main module with agent builder and convenience functions for bidirectional voice interactions via WebSocket.
	agent/1 — builds a Codex.Realtime.Agent struct with instructions, tools, and handoffs
	run/2 — starts a Codex.Realtime.Session WebSocket GenServer
	subscribe/2 / unsubscribe/2 — idempotent PubSub event subscription
	send_audio/3 — send PCM16 audio data (commit: true marks end-of-turn audio)
	send_message/2 — send text or structured user message input
	update_session/2 — send session.update settings changes mid-session
	current_agent/1 / history/1 — inspect active agent and item history
	close/1 — stop the session and close the WebSocket

Codex.Realtime.Session
WebSocket-based GenServer using WebSockex for real-time bidirectional streaming. Traps linked WebSocket exits and runs tool calls outside the callback path so the session stays responsive.
Codex.Realtime.Runner
High-level orchestrator for agent sessions with automatic tool call handling, handoff execution, and guardrail integration.
Codex.Realtime.Config
Configuration structs for session and model settings:
	RunConfig — top-level session run configuration
	SessionModelSettings — model, voice, turn detection, temperature
	TurnDetectionConfig — semantic VAD or server VAD with eagerness (:low, :medium, :high), silence_duration_ms, and prefix_padding_ms
	InputAudioTranscription — transcription model and settings

Codex.Voice.Pipeline
Orchestrates STT -> Workflow -> TTS processing for single-turn and multi-turn voice flows. Uses Task-based async execution via ephemeral TaskSupervisor.
Codex.Voice.Workflow
Behaviour for custom processing logic. Implementations:
	Codex.Voice.SimpleWorkflow — function-based workflows with optional greeting
	Codex.Voice.AgentWorkflow — workflows backed by Codex.Agent with multi-turn conversation history

Codex.Voice.Model.*
Behaviours and implementations for speech models:
	Codex.Voice.Model.STTModel — speech-to-text behaviour; OpenAISTT implementation using gpt-4o-transcribe
	Codex.Voice.Model.TTSModel — text-to-speech behaviour; OpenAITTS implementation using gpt-4o-mini-tts
	Codex.Voice.Model.ModelProvider — model factory behaviour; OpenAIProvider implementation

Voice types
	Codex.Voice.Input.AudioInput — single audio buffer input
	Codex.Voice.Input.StreamedAudioInput — streaming audio input with StreamQueue backpressure
	Codex.Voice.Result — streamed audio output
	Codex.Voice.Events — voice stream events (audio, lifecycle, error)
	Codex.Voice.Config — pipeline configuration with STT/TTS settings

Auth precedence for Realtime/Voice: CODEX_API_KEY → auth.json OPENAI_API_KEY → OPENAI_API_KEY.
See guides/06-realtime-and-voice.md for the complete guide.

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.
	review_tool/3 — invoked by Codex.Thread.run_auto/3 to determine whether a requested tool may execute.


Codex.MCP.Client
JSON-RPC client for MCP-compatible servers (stdio or streamable HTTP).
	initialize/2 — sends initialize, records advertised capabilities, then emits notifications/initialized.
	handshake/2 — backwards-compatible alias for initialize/2.
	capabilities/1 — returns the negotiated capability list used to seed the tool registry.
	list_tools/2 — fetches tool metadata via tools/list, caches responses by default, and supports allow/deny/filter options plus cache?: false to bypass cached entries.
	list_resources/2 — fetches resources via resources/list.
	list_prompts/2 — fetches prompts via prompts/list.
	call_tool/4 — invokes a tool via tools/call with retries/backoff and optional approval callback.

MCP transports
	Codex.MCP.Transport.Stdio — launches stdio MCP servers with the same default env whitelist as upstream Codex.
	Codex.MCP.Transport.StreamableHTTP — JSON-RPC over streamable HTTP with optional bearer/OAuth auth.


Codex.MCP.Config
Helpers for managing MCP server configuration via app-server config APIs.
	list_servers/2 — reads mcp_servers entries from config/read.
	add_server/4 — writes mcp_servers.<name> entries via config/value/write.
	remove_server/3 — clears mcp_servers.<name> entries via config/value/write.


Codex.Skills
Skill discovery and loading helpers gated by features.skills.
	list/2 — calls skills/list when enabled.
	load/2 — loads skill file contents from the path field.


Codex.Prompts
Custom prompt discovery and expansion helpers for $CODEX_HOME/prompts.
	list/1 — discovers prompt files, parses frontmatter, and returns prompt metadata + content.
	expand/2 — expands $1..$9, $ARGUMENTS, and $KEY placeholders with positional or KEY=value args.

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 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.Error — normalized error struct for exec and turn failures (returned as {:exec_failed, %Codex.Error{}} or {:turn_failed, %Codex.Error{}}).
	Codex.TransportError — low-level exec errors from Codex.Exec streams; includes exit_status and optional stderr.
	Codex.ApprovalError — returned when an approval policy denies a tool invocation, exposing tool and reason fields.


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

App-server turn/completed notifications also carry status and error; the SDK exposes them on
Codex.Events.TurnCompleted.
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() | String.t()
}

TurnPlanUpdated
Plan metadata streamed from the app-server.
Type:
@type t() :: %Codex.Events.TurnPlanUpdated{
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  explanation: String.t() | nil,
  plan: [%{step: String.t(), status: :pending | :in_progress | :completed}]
}

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()
}

App-server delta events
The app-server transport emits additional typed deltas:
	Codex.Events.CommandOutputDelta and Codex.Events.FileChangeOutputDelta for streaming tool output
	Codex.Events.TerminalInteraction for interactive stdin writes
	Codex.Events.ReasoningSummaryDelta, Codex.Events.ReasoningSummaryPartAdded, and Codex.Events.ReasoningDelta for reasoning streams
	Codex.Events.McpToolCallProgress for MCP tool progress messages
	Codex.Events.AccountUpdated, Codex.Events.AccountRateLimitsUpdated, Codex.Events.AccountLoginCompleted, Codex.Events.McpServerOauthLoginCompleted, and Codex.Events.WindowsWorldWritableWarning for account/system updates
	Codex.Events.RawResponseItemCompleted for raw response items (ghost snapshots, compaction, etc.)
	Codex.Events.DeprecationNotice for deprecation warnings

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(),
  summary: [String.t()],
  content: [String.t()]
}
summary captures structured reasoning summaries; content holds raw reasoning blocks when available.
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...",
  summary: ["Understand the error", "Locate the code"],
  content: ["Raw reasoning chunk"]
}

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: "ls -la",
  aggregated_output: "...\nREADME.md\nlib\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,
  telemetry_prefix: [atom()],
  model: String.t() | nil,
  reasoning_effort: Codex.Models.reasoning_effort() | nil,
  model_personality: :friendly | :pragmatic | :none | nil,
  model_reasoning_summary: String.t() | nil,
  model_verbosity: String.t() | nil,
  model_context_window: pos_integer() | nil,
  model_supports_reasoning_summaries: boolean() | nil,
  model_auto_compact_token_limit: pos_integer() | nil,
  review_model: String.t() | nil,
  history_persistence: String.t() | nil,
  history_max_bytes: non_neg_integer() | nil,
  hide_agent_reasoning: boolean(),
  tool_output_token_limit: pos_integer() | nil,
  agent_max_threads: pos_integer() | nil,
  config_overrides: [
    String.t()
    | {String.t(), String.t() | boolean() | integer() | float() | list() | map()}
  ]
}
Fields:
	codex_path_override: Custom path to codex binary (defaults to system PATH)
	base_url: OpenAI API base URL (precedence: explicit option, then OPENAI_BASE_URL, then official default)
	api_key: OpenAI API key (overrides CODEX_API_KEY; optional if CLI login is present)
	telemetry_prefix: Telemetry prefix for metrics/events (defaults to [:codex])
	model: Model override. If omitted, live exec/app-server runs leave model selection to the installed codex CLI default, while Codex.Models.default_model/0 remains the bundled registry reader.
	reasoning_effort: Reasoning effort override (:none, :minimal, :low, :medium, :high, :xhigh, :max, or :ultra; defaults to Codex.Models.default_reasoning_effort/1 and is validated per model)
	model_personality: Personality preference (:friendly, :pragmatic, or :none)
	model_reasoning_summary: Reasoning summary setting (auto, concise, detailed, none)
	model_verbosity: Response verbosity (low, medium, high)
	model_context_window: Context window size override, in tokens
	model_supports_reasoning_summaries: Force-enable reasoning summaries for non-default models
	model_auto_compact_token_limit: Auto-compaction token threshold
	review_model: Model override for review mode runs
	history_persistence: History persistence mode override (mirrors history.persistence)
	history_max_bytes: History size cap in bytes (mirrors history.max_bytes)
	hide_agent_reasoning: Hide reasoning summaries even when supported
	tool_output_token_limit: Token cap for tool outputs (per turn)
	agent_max_threads: Limit for max concurrent agent threads
	config_overrides / config: Global config override bag flattened into --config flags before derived/thread/turn overrides; use TOML-compatible values only (strings, booleans, numbers, arrays, nested maps)

Example:
%Codex.Options{
  codex_path_override: "/custom/path/to/codex",
  base_url: "https://api.openai.com",
  api_key: System.get_env("CODEX_API_KEY"),
  config_overrides: [{"model_reasoning_summary", "concise"}]
}

Codex.Thread.Options
Thread-specific configuration.
Type:
@type t() :: %Codex.Thread.Options{
  metadata: map(),
  labels: map(),
  auto_run: boolean(),
  transport: :exec | {:app_server, pid()},
  ephemeral: boolean() | nil,
  ignore_user_config: boolean(),
  ignore_rules: boolean(),
  approval_policy: module() | nil,
  approval_hook: module() | nil,
  approval_timeout_ms: pos_integer(),
  approvals_reviewer: :user | :auto_review | :guardian_subagent | nil,
  sandbox:
    :default
    | :strict
    | :permissive
    | :read_only
    | :workspace_write
    | :danger_full_access
    | :external_sandbox
    | {:external_sandbox, :enabled | :restricted}
    | String.t(),
  sandbox_policy: map() | atom() | nil,
  permission_profile: map() | nil,
  working_directory: String.t() | nil,
  additional_directories: [String.t()],
  skip_git_repo_check: boolean(),
  network_access_enabled: boolean() | nil,
  web_search_enabled: boolean(),
  web_search_mode: :disabled | :cached | :live,
  personality: :friendly | :pragmatic | :none | nil,
  collaboration_mode: Codex.Protocol.CollaborationMode.t() | nil,
  compact_prompt: String.t() | nil,
  show_raw_agent_reasoning: boolean(),
  output_schema: map() | nil,
  apply_patch_freeform_enabled: boolean() | nil,
  view_image_tool_enabled: boolean() | nil,
  unified_exec_enabled: boolean() | nil,
  skills_enabled: boolean() | nil,
  ask_for_approval:
    atom()
    | String.t()
    | %{
        optional(:type) => :granular,
        optional(:sandbox_approval) => boolean(),
        optional(:rules) => boolean(),
        optional(:skill_approval) => boolean(),
        optional(:request_permissions) => boolean(),
        optional(:mcp_elicitations) => boolean()
      }
    | nil,
  attachments: [map()],
  file_search: Codex.FileSearch.t() | nil,
  profile: String.t() | nil,
  oss: boolean(),
  local_provider: String.t() | nil,
  full_auto: boolean(),
  dangerously_bypass_approvals_and_sandbox: boolean(),
  output_last_message: String.t() | nil,
  color: :auto | :always | :never | String.t() | nil,
  config_overrides: [
    String.t()
    | {String.t() | atom(), String.t() | boolean() | integer() | float() | list() | map()}
  ],
  history_persistence: String.t() | nil,
  history_max_bytes: non_neg_integer() | nil,
  model: String.t() | nil,
  model_provider: String.t() | nil,
  service_name: String.t() | nil,
  service_tier: :auto | :default | :flex | :priority | String.t() | nil,
  model_reasoning_summary: String.t() | nil,
  model_verbosity: String.t() | nil,
  model_context_window: pos_integer() | nil,
  model_supports_reasoning_summaries: boolean() | nil,
  request_max_retries: pos_integer() | nil,
  stream_max_retries: pos_integer() | nil,
  stream_idle_timeout_ms: pos_integer() | nil,
  config: map() | nil,
  base_instructions: String.t() | nil,
  developer_instructions: String.t() | nil,
  shell_environment_policy: map() | nil,
  retry: boolean() | nil,
  retry_opts: keyword() | nil,
  rate_limit: boolean() | nil,
  rate_limit_opts: keyword() | nil,
  persist_extended_history: boolean() | nil,
  experimental_raw_events: boolean()
}
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)
	transport: :exec for the default core-backed exec JSONL lane, or {:app_server, pid()} for JSON-RPC transport
The :exec name is a historical compatibility selector. It does not imply
direct ownership of the Erlang :exec worker.
	approval_policy / approval_hook / approval_timeout_ms: Approval gating for tool calls
	approvals_reviewer: App-server review routing hint (:user, :auto_review, or legacy :guardian_subagent) for escalated approvals; requires an app-server connection created with experimental_api: true
	ephemeral: App-server lifecycle hint on thread/start/thread/fork; on
exec, renders --ephemeral so session files are not persisted
	ignore_user_config: Exec-only --ignore-user-config
	ignore_rules: Exec-only --ignore-rules
	sandbox: Exec CLI sandbox mode (e.g. :strict, :workspace_write, :external_sandbox)
	sandbox_policy: App-server sandbox policy override (type, writable_roots, network_access)
	permissions: App-server named permissions profile override, forwarded as permissions (upstream's current field; permission_profile/permissionProfile remain accepted as input aliases). Cannot be combined with sandbox/sandbox_policy.
	working_directory: Working directory passed to codex (--cd / cwd)
	additional_directories: Extra writable roots (--add-dir)
	skip_git_repo_check: Allow running outside a Git repo
	network_access_enabled: Workspace-write network access override for exec (--config sandbox_workspace_write.network_access=...)
	web_search_enabled: Legacy web search toggle (deprecated; use web_search_mode); explicit false emits web_search="disabled"
	web_search_mode: Web search mode override (:disabled, :cached, :live); untouched defaults now mirror the Codex CLI (:cached for normal local runs, :live for full-access sandbox modes)
	personality: Thread-level personality override (:friendly, :pragmatic, :none), serialized consistently across exec and app-server transports
	collaboration_mode: Collaboration mode preset for app-server turns (:plan, :pair_programming, :execute, or :custom)
Codex.Protocol.CollaborationMode is now schema-backed and preserves unknown
top-level or nested settings fields in extra.
	compact_prompt: Override prompt used for context compaction
	show_raw_agent_reasoning: Emit raw reasoning content in reasoning items
	output_schema: Default JSON schema for structured outputs (turn options override)
	apply_patch_freeform_enabled: Enable the freeform apply_patch tool (features.apply_patch_freeform)
	view_image_tool_enabled: Enable the view_image tool (features.view_image_tool)
	unified_exec_enabled: Enable unified exec tool (features.unified_exec)
	skills_enabled: Enable skills discovery/injection (features.skills)
	ask_for_approval: Approval policy hint for app-server turns; accepts legacy string/atom policies, inline granular maps like %{type: :granular, request_permissions: true}, or the upstream external-tagged shape %{granular: %{request_permissions: true}}; malformed granular maps are rejected instead of being silently dropped, and granular policies require an app-server connection created with experimental_api: true
	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
	profile: Config profile name (--profile)
	oss / local_provider: OSS provider flags (--oss, --local-provider)
	full_auto / dangerously_bypass_approvals_and_sandbox: Execution-mode shortcuts (mutually exclusive)
	output_last_message: File path for --output-last-message
	color: Output color mode (--color)
	config_overrides: Generic -c key=value overrides (strings, {key, value} pairs, or nested maps that are auto-flattened to dotted paths)
	config_overrides value validation: only TOML-compatible values are accepted (nil and unsupported terms error early)
	history_persistence / history_max_bytes: History persistence configuration forwarded via config overrides
	model / model_provider: App-server thread model overrides
	service_name / service_tier: App-server service-routing hints forwarded on thread/start, thread/resume, thread/fork, and turn/start; per-turn service_tier opts override the thread default
	persist_extended_history: App-server lifecycle hint forwarded on thread/start to preserve richer rollout history for resume/fork/read flows
	model_reasoning_summary / model_verbosity: Reasoning summary + verbosity settings forwarded via config overrides
	model_context_window: Context window override (tokens)
	model_supports_reasoning_summaries: Force reasoning summary support for non-default models
	request_max_retries / stream_max_retries / stream_idle_timeout_ms: Per-provider network tuning overrides (config)
	config: App-server config override map
	base_instructions / developer_instructions: App-server instruction overrides
	shell_environment_policy: CLI shell env policy overrides (shell_environment_policy.*)
	retry / retry_opts: Enable transport retries (uses Codex.Retry)
	rate_limit / rate_limit_opts: Enable rate-limit handling (uses Codex.RateLimit)
Rate-limit snapshots are schema-backed and preserve forward-compatible unknown
fields in extra, while to_map/1 projects them back onto the wire payload.
	experimental_raw_events: App-server raw response item toggle

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

Turn options
Turn-specific configuration passed as a map or keyword list.
Type:
@type t() :: %{
  optional(:output_schema) => map() | nil,
  optional(:config_overrides) => map() | keyword() | [String.t()] | nil,
  optional(:sandbox_policy) => map() | atom() | nil,
  optional(:model) => String.t() | nil,
  optional(:approval_policy) => atom() | String.t() | nil,
  optional(:cwd) => String.t() | nil,
  optional(:effort) => atom() | String.t() | nil,
  optional(:summary) => atom() | String.t() | nil,
  optional(:env) => map() | keyword() | nil,
  optional(:clear_env?) => boolean() | nil,
  optional(:cancellation_token) => String.t() | nil,
  optional(:timeout_ms) => pos_integer() | nil,
  optional(:stream_idle_timeout_ms) => pos_integer() | nil,
  optional(:retry) => boolean() | nil,
  optional(:retry_opts) => keyword() | map() | nil,
  optional(:rate_limit) => boolean() | nil,
  optional(:rate_limit_opts) => keyword() | map() | nil
}
Fields:
	output_schema: JSON schema for structured output (nil for natural language)
	config_overrides: Exec -c key=value overrides (strings or key/value pairs)
	config_overrides value validation: only TOML-compatible values are accepted (nil and unsupported terms error early)
	sandbox_policy: App-server sandbox policy override
	model / approval_policy / cwd: App-server per-turn overrides
	effort / summary: App-server reasoning overrides
	env / clear_env?: Exec env overrides and optional env clearing; SDK sets CODEX_INTERNAL_ORIGINATOR_OVERRIDE=codex_sdk_elixir unless overridden in env
	cancellation_token: Exec cancellation token
	timeout_ms: Exec overall timeout (blocking)
	stream_idle_timeout_ms: Exec stream idle timeout
	retry / retry_opts: Opt-in retry handling for transports
	rate_limit / rate_limit_opts: Opt-in rate limit handling for transports

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 --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
	Getting Started
	Architecture Guide
	Examples
	App-server Transport
	Realtime and Voice

Model Selection API Update
Model selection now resolves in /home/home/p/g/n/cli_subprocess_core before command rendering. /home/home/p/g/n/codex_sdk treats model values and reasoning metadata as payload inputs, not policy inputs. Callers should expect hard failures from the core error contract for unknown models, invalid reasoning effort, unavailable provider policy, or empty/placeholder model input.
Standardized Session-Control Surface
If you are integrating Codex into a runtime-neutral orchestration layer, use the runtime surface
instead of scraping CLI history yourself:
	the Codex.Runtime.Exec runtime capability list tells you whether
session-history/resume/pause/intervention are actually published
	Codex.Runtime.Exec.list_provider_sessions/1 returns standardized session entries derived from
persisted thread history

That split keeps the rich native Codex session model intact while still giving higher layers a
stable contract for recovery flows such as “resume the same session and send Continue”.
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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: CLI-backed examples prefer CODEX_API_KEY (or auth.json
OPENAI_API_KEY) when present, and otherwise fall back to your CLI/ChatGPT auth
stored under CODEX_HOME (default ~/.codex). The dedicated OAuth example
uses Codex.OAuth directly and defaults to an isolated temporary CODEX_HOME
so it does not mutate your real login state unless you opt into that explicitly.
Those defaults are standalone Codex SDK mechanics for direct examples only.
They do not satisfy governed authority. Governed execution must receive
explicit authority refs, credential handles or leases, target grants, and
materialized auth from the owning control plane.
Table of Contents
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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,
      "List the top-level files and print the working directory"
    )

    # 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

end
Raw CLI Passthrough and PTY Sessions
When you need a Codex CLI command that is outside the structured thread API,
use Codex.CLI.
defmodule CLIExample do
  def completion do
    {:ok, codex_opts} = Codex.Options.new(%{})
    {:ok, result} = Codex.CLI.completion("zsh", codex_opts: codex_opts)
    IO.puts(result.stdout)
  end

  def prompt_mode do
    {:ok, codex_opts} = Codex.Options.new(%{})

    {:ok, session} =
      Codex.CLI.interactive(
        "Summarize this repository in three bullets.",
        codex_opts: codex_opts
      )

    :ok = Codex.CLI.Session.close_input(session)
    {:ok, result} = Codex.CLI.Session.collect(session)
    IO.puts(result.stdout)
  end
end
For literal future-proof access, Codex.CLI.run/2 and Codex.CLI.start/2
accept arbitrary argv:
{:ok, result} =
  Codex.CLI.run(
    ["cloud", "list", "--json"],
    codex_opts: codex_opts
  )

IO.puts(result.stdout)

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
    message = String.downcase(error.message || "")

    String.contains?(message, "rate limit") or
      String.contains?(message, "timeout") or
      String.contains?(message, "temporarily unavailable")
  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.
The SDK default model is derived from the shared CliSubprocessCore.ModelRegistry catalog after applying auth-mode filtering and environment overrides (CODEX_MODEL, OPENAI_DEFAULT_MODEL, then CODEX_MODEL_DEFAULT). With the shared catalog selected for this SDK, that currently resolves to gpt-5.6-sol. Model data is owned by the selected cli_subprocess_core dependency; this SDK does not ship a second catalog copy. Config layering still applies across system /etc/codex/config.toml, user $CODEX_HOME/config.toml, repo .codex/config.toml, and cwd config.toml project layers, with trust-aware enablement and configurable project-root markers.
For provider parity, layered config also honors openai_base_url and user-defined
[model_providers.<id>] entries. See examples/live_config_overrides.exs and
examples/live_options_config_overrides.exs for runnable demonstrations, including the reserved
built-in provider restriction (openai, ollama, lmstudio cannot be redefined).
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, Codex.Models.default_model())
  end

  defp sandbox_mode do
    case Mix.env() do
      :prod -> :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-5.6-sol", "gpt-5.6-terra", "gpt-5.6-luna"]

    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
You can also pass CLI config overrides and shell environment policy entries via thread options:
{:ok, thread_opts} =
  Codex.Thread.Options.new(
    model_provider: "mistral",
    base_instructions: "Keep answers brief.",
    shell_environment_policy: %{
      inherit: "core",
      exclude: ["AWS_*"]
    },
    config_overrides: %{
      "model_reasoning_summary" => "concise"
    }
  )

{:ok, thread} = Codex.start_thread(%Codex.Options{}, thread_opts)
Options-level global overrides are also supported and are emitted before derived/thread/turn
overrides (later layers win):
{:ok, codex_opts} =
  Codex.Options.new(
    config: %{"model_reasoning_summary" => "concise"}
  )

{:ok, thread_opts} =
  Codex.Thread.Options.new(
    config_overrides: %{"model_reasoning_summary" => "detailed"}
  )

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

# Turn-level override wins last:
{:ok, _result} =
  Codex.Thread.run(thread, "Reply with exactly ok", %{
    config_overrides: %{"model_reasoning_summary" => "none"}
  })

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 during auto-run cycles.
However, the default transport (codex exec --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 a CLI login) and mirrors the latest defaults:
	Uses CODEX_MODEL when you explicitly export one; otherwise it leaves model selection to the installed codex CLI default while still requesting :low reasoning effort and coercing upward when the resolved model requires it.
	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"

Note: examples/run_all.sh no longer exports a default CODEX_MODEL. Most live examples now defer to the installed codex CLI default unless you explicitly set CODEX_MODEL, while still applying example-specific reasoning-effort overrides where noted.
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.
Local Plugin Authoring
Local plugin authoring is file-oriented and separate from app-server runtime
verification.
Use Codex.Plugins.scaffold/1 when you want a minimal local plugin tree plus
an optional marketplace entry:
{:ok, scaffold} =
  Codex.Plugins.scaffold(
    cwd: "/repo/root",
    plugin_name: "demo-plugin",
    with_marketplace: true,
    skill: [name: "hello-world", description: "Greets the user"]
  )

{:ok, manifest} = Codex.Plugins.read_manifest(scaffold.manifest_path)
{:ok, marketplace} = Codex.Plugins.read_marketplace(scaffold.marketplace_path)
Runnable local example:
mix run examples/plugin_scaffold.exs

Additional Live Examples
	examples/live_cli_passthrough.exs — direct wrappers for completion, features, login status, and arbitrary raw codex argv
	examples/live_cli_session.exs — PTY-backed root codex prompt mode via Codex.CLI.interactive/2
	examples/live_oauth_login.exs — native OAuth status/login/refresh demo with an isolated temporary CODEX_HOME; it prints the browser authorization URL, supports --browser, --device, and --no-browser, and can optionally show memory-mode app-server auth
	examples/live_collaboration_modes.exs — opts into app-server experimentalApi, lists collaboration presets, and runs a turn with the server-advertised preset settings and built-in preset instructions when the connected build advertises collaborationMode/list
	examples/live_subagent_host_controls.exs — enables features.multi_agent, runs a one-parent -> one-child workflow, exercises the full Codex.Subagents helper surface, and then drives spawn_agent, send_input, resume_agent, wait, and close_agent across live parent turns
	examples/live_personality.exs — compares friendly, pragmatic, and none personality overrides (including app-server :none)
	examples/live_config_overrides.exs — nested config override auto-flattening (thread and turn level)
	examples/live_options_config_overrides.exs — options-level global config overrides, precedence, and validation
	examples/live_thread_management.exs — demonstrates thread read/inject/fork/rollback/memory-mode/loaded list
	examples/live_marketplace_management.exs — provisions a disposable local marketplace root and exercises both CLI and app-server marketplace-add flows against isolated temporary CODEX_HOME directories
	examples/live_web_search_modes.exs — toggles web search modes and reports web search items (explicit disable emits web_search="disabled")
	examples/live_rate_limits.exs — prints rate limit snapshots from token usage events

App-server Transport
App-server (codex app-server) is a stateful, bidirectional transport that unlocks upstream v2 APIs (threads list/archive, skills/models/config, server-driven approvals, etc.).
See guides/05-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_filesystem.exs
mix run examples/live_app_server_plugins.exs
mix run examples/live_marketplace_management.exs
mix run examples/live_app_server_streaming.exs "Reply with exactly ok and nothing else."
mix run examples/live_app_server_approvals.exs
mix run examples/live_cli_passthrough.exs completion zsh
mix run examples/live_cli_session.exs "Summarize this repository in three bullets."
mix run examples/live_collaboration_modes.exs
mix run examples/live_personality.exs
mix run examples/live_thread_management.exs

live_app_server_filesystem.exs demonstrates the thin fs/* wrappers end to
end, including base64 round-tripping, and self-skips when the connected build no
longer advertises those legacy parity methods. live_app_server_plugins.exs
first uses Codex.Plugins.scaffold/1 to author a disposable repo-local plugin
fixture under the system temp directory, then launches codex app-server with
an isolated child cwd plus a temporary CODEX_HOME, and finally verifies the
result with typed plugin_list_typed/2 and plugin_read_typed/3. Because the
example never installs or enables that temporary plugin in the isolated home,
installed and enabled are expected to remain false, typed app summaries are
used to derive needs_auth, and no prior Codex login or plugin install is required.
live_app_server_approvals.exs demonstrates command/file approvals, uses granular
request_permissions: true for live permissions requests on an experimental_api: true
connection, provisions a disposable temp workspace plus temporary CODEX_HOME, enables the
under-development approval feature flags only inside that isolated home, retries without
experimental fields when the connected build rejects them, and falls back to printing the exact
structured grant payload when live permissions events are unavailable. It also surfaces typed
command/file approval request events, guardian review, and serverRequest/resolved events without
writing inside this repository. live_marketplace_management.exs provisions the same kind of
isolated temporary home pattern for marketplace acquisition, while live_app_server_mcp.exs and
live_mcp_and_sessions.exs print original MCP tool names alongside sanitized qualified names.
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")
Custom prompts and skills helpers
{:ok, prompts} = Codex.Prompts.list()
{:ok, expanded} = Codex.Prompts.expand(Enum.at(prompts, 0), "FILE=lib/app.ex")

{:ok, %{"data" => skills}} = Codex.Skills.list(conn, skills_enabled: true)
first_skill = skills |> List.first() |> Map.get("skills") |> List.first()
{:ok, skill_body} = Codex.Skills.load(first_skill, skills_enabled: true)
Realtime Voice Interactions
Direct API examples support custom trust roots via CODEX_CA_CERTIFICATE first and
SSL_CERT_FILE second. Blank values are ignored. The live realtime/voice example files mention
this in their headers so users can configure HTTPS/WSS trust before running them.
Basic Realtime Session
Set up a bidirectional voice session using the OpenAI Realtime API:
defmodule RealtimeExample do
  alias Codex.Realtime
  alias Codex.Realtime.Config.{RunConfig, SessionModelSettings, TurnDetectionConfig}

  def start_session do
    agent = Realtime.agent(
      name: "VoiceAssistant",
      instructions: "You are a helpful voice assistant."
    )

    config = %RunConfig{
      model_settings: %SessionModelSettings{
        voice: "alloy",
        turn_detection: %TurnDetectionConfig{
          type: :semantic_vad,
          eagerness: :medium
        }
      }
    }

    {:ok, session} = Realtime.run(agent, config: config)
    Realtime.subscribe(session, self())
    session
  end

  def handle_events do
    receive do
      {:session_event, %Codex.Realtime.Events.AudioEvent{audio: audio}} ->
        play_audio(audio.data)
        handle_events()

      {:session_event, %Codex.Realtime.Events.AgentStartEvent{agent: agent}} ->
        IO.puts("Agent started: #{agent.name}")
        handle_events()

      {:session_event, event} ->
        IO.inspect(event, label: "Event")
        handle_events()
    after
      30_000 -> :timeout
    end
  end
end
Realtime with Function Tools
Add function calling capabilities to realtime agents:
defmodule RealtimeToolsExample do
  alias Codex.Realtime

  def create_agent_with_tools do
    Realtime.agent(
      name: "WeatherAssistant",
      instructions: "Help users check the weather.",
      tools: [
        %{
          name: "get_weather",
          description: "Get weather for a location",
          parameters: %{
            type: "object",
            properties: %{
              location: %{type: "string", description: "City name"}
            },
            required: ["location"]
          }
        }
      ]
    )
  end
end
Multi-Agent Handoffs
Hand off conversations between specialized agents:
defmodule RealtimeHandoffsExample do
  alias Codex.Realtime

  def create_agents do
    greeter = Realtime.agent(
      name: "Greeter",
      instructions: "Greet users and hand off to specialists."
    )

    specialist =
      Realtime.agent(
        name: "TechSupport",
        instructions: "Provide technical assistance."
      )

    greeter_with_handoff =
      Realtime.agent(
        name: greeter.name,
        instructions: greeter.instructions,
        handoffs: [specialist]
      )

    {greeter_with_handoff, specialist}
  end
end
Run realtime examples:
export CODEX_API_KEY=your-key
# or export OPENAI_API_KEY=your-key
mix run examples/realtime_basic.exs
mix run examples/realtime_tools.exs
mix run examples/realtime_handoffs.exs
mix run examples/live_realtime_voice.exs

Voice Pipeline
Basic STT -> Workflow -> TTS Pipeline
Process audio through speech-to-text, custom workflow, and text-to-speech:
defmodule VoicePipelineExample do
  alias Codex.Voice.{Pipeline, SimpleWorkflow, Config}
  alias Codex.Voice.Config.TTSSettings
  alias Codex.Voice.Input.AudioInput

  def run_pipeline(audio_data) do
    # Create a simple workflow
    workflow = SimpleWorkflow.new(
      fn transcribed_text ->
        # Process the transcribed text
        response = "I heard you say: #{transcribed_text}"
        [response]
      end,
      greeting: "Hello! How can I help you?"
    )

    # Configure the pipeline
    config = %Config{
      workflow_name: "SimpleVoice",
      tts_settings: %TTSSettings{voice: :nova}
    }

    # Create and start the pipeline
    {:ok, pipeline} = Pipeline.start_link(workflow: workflow, config: config)

    # Create audio input
    input = AudioInput.new(audio_data, format: :wav)

    # Run the pipeline
    {:ok, result} = Pipeline.run(pipeline, input)

    # Collect audio output
    result
    |> Enum.filter(fn
      %Codex.Voice.Events.VoiceStreamEventAudio{} -> true
      _ -> false
    end)
    |> Enum.map(& &1.data)
    |> IO.iodata_to_binary()
  end
end
Multi-Turn Voice Conversations
Maintain conversation context across multiple turns:
defmodule VoiceMultiTurnExample do
  alias Codex.Voice.{Pipeline, AgentWorkflow, Config}
  alias Codex.Voice.Input.StreamedAudioInput

  def create_conversational_pipeline do
    # Use AgentWorkflow for multi-turn conversations
    workflow = AgentWorkflow.new(
      agent: %{
        instructions: "You are a helpful assistant. Remember context from earlier in the conversation."
      }
    )

    config = %Config{
      workflow_name: "ConversationalAssistant",
      tts_settings: %Config.TTSSettings{voice: :alloy}
    }

    {:ok, pipeline} = Pipeline.start_link(
      workflow: workflow,
      config: config
    )

    pipeline
  end

  def stream_conversation(pipeline, audio_stream) do
    # Create streaming input
    input = StreamedAudioInput.new()

    # Start processing
    {:ok, result_stream} = Pipeline.run_streamed(pipeline, input)

    # Feed audio chunks
    Task.start(fn ->
      for chunk <- audio_stream do
        StreamedAudioInput.push(input, chunk)
      end
      StreamedAudioInput.close(input)
    end)

    # Process results
    result_stream
  end
end
Voice with Codex Agent
Integrate the voice pipeline with a full Codex agent:
defmodule VoiceWithAgentExample do
  alias Codex.Voice.{Pipeline, AgentWorkflow, Config}

  def create_agent_voice_pipeline do
    # Create workflow backed by Codex.Agent
    workflow = AgentWorkflow.new(
      agent: %{
        instructions: """
        You are a coding assistant accessible via voice.
        When asked about code, provide clear explanations.
        """,
        tools: [Codex.Tools.FileSearchTool]
      }
    )

    config = %Config{
      workflow_name: "CodingAssistant",
      stt_settings: %Config.STTSettings{
        model: "gpt-4o-transcribe"
      },
      tts_settings: %Config.TTSSettings{
        voice: :echo,
        model: "gpt-4o-mini-tts"
      }
    }

    Pipeline.start_link(workflow: workflow, config: config)
  end
end
Run voice pipeline examples:
export CODEX_API_KEY=your-key
# or export OPENAI_API_KEY=your-key
mix run examples/voice_pipeline.exs
mix run examples/voice_multi_turn.exs
mix run examples/voice_with_agent.exs

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
	Realtime voice for bidirectional audio interactions
	Voice pipeline for STT -> Workflow -> TTS processing

Refer to the API Guide for complete documentation of all functions and types.
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    App-server Transport (JSON-RPC over stdio or websocket)

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 :exec compatibility selector): codex exec --json
	App-server JSON-RPC (optional): managed local codex app-server over stdio or managed remote app-server over websocket

Use app-server when you need upstream v2 APIs that are not exposed via exec JSONL (threads list/archive, skills/models/config APIs, server-driven approvals, etc.).
Do not use app-server fs/* or plugin/* as the default authoring backend for
local plugin work. Codex.Plugins.* owns local manifest, marketplace, and
scaffold flows. Codex.AppServer.plugin_* remains the runtime verification and
install/discovery surface.
Prerequisites
	A codex CLI install that supports codex app-server (run codex app-server --help).
	Auth via either:	CODEX_API_KEY (or auth.json OPENAI_API_KEY), or
	a Codex CLI login under CODEX_HOME (default ~/.codex).



Native OAuth is also available when you want the SDK to manage ChatGPT login
instead of relying on a pre-existing CLI login:
	oauth: [storage: :file | :auto] ensures persistent auth exists under the
effective child CODEX_HOME before the child launches

	oauth: [storage: :memory] performs external chatgptAuthTokens login after
initialization and optionally auto-answers refresh requests

The SDK resolves the codex executable via codex_path_override → CODEX_PATH → System.find_executable("codex").
When that path is a version-manager shim, the SDK resolves it to a stable installed
binary when possible before launching the child process.
If you need the literal command surface instead of the managed JSON-RPC connection,
Codex.CLI.app_server/1 launches a raw codex app-server subprocess session and
Codex.CLI.run/2 can be used for one-shot passthrough commands.
Codex.CLI.app_server/1 also forwards the current websocket auth flags:
ws_auth, ws_token_file, ws_shared_secret_file, ws_issuer,
ws_audience, and ws_max_clock_skew_seconds.
Connect / Disconnect
Codex.AppServer.connect/2 starts a supervised codex app-server subprocess and performs the required initialize → initialized handshake automatically.
The JSON-RPC semantics stay in codex_sdk, while the managed subprocess
lifecycle is owned by cli_subprocess_core.
If the application supervision tree is unavailable, connect/2 returns {:error, :supervisor_unavailable}.
Pass experimental_api: true when you need upstream experimental fields such as
approvals_reviewer, granular approval policies, or memory-mode external OAuth auth.
{:ok, codex_opts} = Codex.Options.new(%{api_key: System.get_env("CODEX_API_KEY")})
{:ok, conn} = Codex.AppServer.connect(codex_opts, experimental_api: true)

# ... use conn ...

:ok = Codex.AppServer.disconnect(conn)
For a managed remote websocket connection, use Codex.AppServer.connect_remote/2:
{:ok, conn} =
  Codex.AppServer.connect_remote(
    "wss://app-server.example/ws",
    auth_token_env: "CODEX_REMOTE_AUTH_TOKEN",
    client_name: "my_app",
    experimental_api: true
  )

:ok = Codex.AppServer.disconnect(conn)
Remote mode does not take Codex.Options because it does not spawn a local
codex child. The returned pid stays compatible with the rest of the
Codex.AppServer API surface, including subscribe/2, unsubscribe/1,
respond/3, request helpers, and disconnect/1.
Child cwd and environment isolation
Codex.AppServer.connect/2 can also isolate the managed child process itself:
tmp_home = Path.join(System.tmp_dir!(), "codex-sdk-app-server-home")

{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    cwd: "/path/to/project",
    process_env: %{
      "CODEX_HOME" => tmp_home,
      "HOME" => Path.dirname(tmp_home),
      "USERPROFILE" => Path.dirname(tmp_home)
    }
  )
Use this when you need hermetic plugin/config examples or a temporary CODEX_HOME
without mutating the caller's shell state. process_env is the preferred name;
env is accepted as an alias for parity with Codex.CLI.start/2.
These launch options apply to the app-server child process. Per-thread working
directories still belong on thread/start, thread/resume, or
Codex.Thread.Options.
For connect_remote/2, cwd and process_env are only used to resolve auth
context for SDK-managed OAuth helpers. They do not launch or mutate a child
process because remote mode has no local child.
OAuth-aware connect
Persistent child auth:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"},
    oauth: [mode: :auto, storage: :file, interactive?: true]
  )
Memory-only external auth:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    experimental_api: true,
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"},
    oauth: [mode: :auto, storage: :memory, auto_refresh: true]
  )
Notes:
	storage: :file | :auto resolves auth relative to the child cwd and
process_env, then launches the child with that same environment

	storage: :memory keeps tokens in memory, calls account/login/start with
chatgptAuthTokens, and starts a connection-owned refresh responder
	set auto_refresh: false when you want to handle
account/chatgptAuthTokens/refresh yourself via subscribe/2
	remote websocket mode only supports storage: :memory; persistent
:file / :auto child-login preflight is rejected because there is no child
CODEX_HOME to prepare

Remote auth-token transport policy
Remote websocket auth supports both auth_token: and auth_token_env:.
Bearer headers are only attached when the websocket URL is:
	wss://...
	loopback ws://127.0.0.1/...
	loopback ws://localhost/...

If you configure an auth token for a non-loopback plain ws:// URL,
connect_remote/2 returns {:error, {:invalid_remote_auth_transport, url}}
instead of sending credentials over an unsafe transport.
When governed_authority: refs are supplied, auth_token_env: is resolved
only from the provided process_env / env map. Shell env fallback is
standalone-only. Governed local app-server launch also requires clear_env?: true and rejects unmanaged ambient Codex auth/base-url/model env before the
child process starts.
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, experimental_api: true)

{:ok, thread} =
  Codex.start_thread(codex_opts, %{
    transport: {:app_server, conn},
    working_directory: "/path/to/project",
    ephemeral: true,
    service_name: "my_app",
    service_tier: :flex,
    ask_for_approval: %{
      type: :granular,
      sandbox_approval: true,
      rules: true,
      request_permissions: true
    },
    approvals_reviewer: :auto_review,
    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,
    "List the top-level files and summarize them",
    service_tier: :priority
  )
Enum.each(stream, &IO.inspect/1)
Dynamic host tools
The app-server transport can advertise host-owned dynamic tools on
thread/start and thread/resume. Add dynamic_tools: to
Codex.Thread.Options or to Codex.start_thread/2 attrs. Each spec is the
upstream app-server tool map; at minimum provide name and inputSchema.
Snake-case input_schema / output_schema keys are normalized to
inputSchema / outputSchema.
dynamic_tools = [
  %{
    "name" => "echo_json",
    "description" => "Echo JSON arguments back to the model.",
    "inputSchema" => %{
      "type" => "object",
      "properties" => %{"message" => %{"type" => "string"}},
      "required" => ["message"]
    }
  }
]

{:ok, thread} =
  Codex.start_thread(codex_opts, %{
    transport: {:app_server, conn},
    working_directory: "/path/to/project",
    dynamic_tools: dynamic_tools
  })
When the model invokes a dynamic tool, the SDK emits
%Codex.Events.DynamicToolCallRequested{} with id, thread_id, turn_id,
call_id, tool_name, and arguments. Execute the host tool and respond to
the request id:
case event do
  %Codex.Events.DynamicToolCallRequested{} ->
    output = Jason.encode!(%{"arguments" => event.arguments})

    :ok =
      Codex.AppServer.respond(conn, event.id, %{
        "success" => true,
        "output" => output,
        "contentItems" => [
          %{"type" => "inputText", "text" => output}
        ]
      })

  _other ->
    :ok
end
Resume behavior is explicit: the transport re-sends non-empty dynamic_tools
as dynamicTools on thread/resume. Hosts should provide the same current
tool registry when rebuilding a resumed thread; do not rely on app-server
process-local state retaining the registry across host restarts.
examples/live_app_server_dynamic_tools.exs is the live-only end-to-end proof.
It advertises an echo_json tool, handles
DynamicToolCallRequested, responds through Codex.AppServer.respond/3, and
fails if no dynamic tool call is observed.
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"], force_reload: true)
{:ok, %{"data" => models}} = Codex.AppServer.model_list(conn, limit: 25)
When you need feature-flag gating or to load the underlying SKILL.md contents,
use Codex.Skills.list/2 and Codex.Skills.load/2, which honor features.skills.
{:ok, %{"config" => config}} = Codex.AppServer.config_read(conn, include_layers: false)
{:ok, _} = Codex.AppServer.config_write(conn, "features.web_search_request", true)
{:ok, _} = Codex.AppServer.experimental_feature_enablement_set(conn, apps: true, plugins: false)

{:ok, %{"data" => threads, "nextCursor" => cursor}} = Codex.AppServer.thread_list(conn, limit: 10)

{:ok, %{"files" => files}} =
  Codex.AppServer.fuzzy_file_search(conn, "readme", roots: ["/path/to/project"])

encoded = Base.encode64("hello from app-server")
{:ok, _} = Codex.AppServer.fs_write_file(conn, "/tmp/demo.txt", encoded)
{:ok, %{"dataBase64" => encoded_back}} = Codex.AppServer.fs_read_file(conn, "/tmp/demo.txt")
IO.puts(Base.decode64!(encoded_back))

alias Codex.Protocol.Plugin

{:ok, %Plugin.ListResponse{marketplaces: marketplaces}} =
  Codex.AppServer.plugin_list_typed(conn, cwds: [File.cwd!()])

{:ok, %Plugin.ReadResponse{plugin: plugin}} =
  Codex.AppServer.request_typed(
    conn,
    "plugin/read",
    %Plugin.ReadParams{
      marketplace_path: List.first(marketplaces).path,
      plugin_name: List.first(List.first(marketplaces).plugins).name
    },
    Plugin.ReadResponse
  )

{:ok, _} = Codex.AppServer.thread_shell_command(conn, "thr_123", "git status --short")
Additional v2 APIs include:
	Codex.AppServer.experimental_feature_list/2 and experimental_feature_enablement_set/2
	Codex.AppServer.thread_read/3, thread_turns_list/3, thread_inject_items/3, thread_fork/3, thread_shell_command/3, thread_rollback/3, thread_loaded_list/2, thread_memory_mode_set/3, and memory_reset/1
	Codex.AppServer.fs_read_file/2, fs_write_file/3, fs_create_directory/3, fs_get_metadata/2, fs_read_directory/2, fs_remove/3, fs_copy/4, fs_watch/3, and fs_unwatch/2
	Codex.AppServer.marketplace_add/3, marketplace_remove/2, and marketplace_upgrade/2
	Codex.AppServer.device_key_create/2, device_key_public/2, and device_key_sign/3
	raw plugin wrappers: Codex.AppServer.plugin_list/2, plugin_read/3, plugin_install/4, plugin_uninstall/3
	typed plugin wrappers: Codex.AppServer.plugin_list_typed/2, plugin_read_typed/3, plugin_install_typed/4, plugin_uninstall_typed/3
	Codex.AppServer.request_typed/5 for Codex.Protocol.Plugin.* request/response structs
	local authoring remains on Codex.Plugins.*; app-server plugin wrappers are not file-authoring helpers
	Codex.AppServer.collaboration_mode_list/1 and Codex.AppServer.apps_list/2
	Codex.AppServer.config_requirements/1 and Codex.AppServer.skills_config_write/3
	Codex.AppServer.Mcp.list_servers/2, resource_read/4, and tool_call/5

Current upstream routing and sync controls are also covered:
	ephemeral, service_name, and service_tier flow through thread lifecycle calls
	per-turn service_tier can be passed through Codex.Thread.run/3
	plugin_install/4 and plugin_uninstall/3 accept force_remote_sync: true
	raw plugin maps preserve newer auth metadata such as needsAuth
	typed plugin structs preserve forward-compatible upstream fields in extra

thread_shell_command/3 is a thin wrapper over the app-server's thread-bound
! workflow, so treat it with the same care you would give shell access in the
interactive CLI.
experimental_feature_enablement_set/2 forwards the enablement map as given.
The SDK does not keep a stale local allowlist; the connected app-server remains
the source of truth for supported feature keys.
When include_layers: true, config_read/2 returns a layers list. Recent Codex versions encode each layer's name as a tagged union (ConfigLayerSource), for example:
%{
  "name" => %{"type" => "user", "file" => "/home/me/.codex/config.toml"},
  "version" => "sha256:…",
  "config" => %{}
}
See Codex.AppServer, Codex.AppServer.Account, and Codex.AppServer.Mcp for the full request surface.
Thread management
Common thread-history operations are exposed via:
	Codex.AppServer.thread_list/2 (supports sort_key, sort_direction, archived, and use_state_db_only)
	Codex.AppServer.thread_archive/2
	Codex.AppServer.thread_unarchive/2
	Codex.AppServer.thread_compact/2 (uses upstream thread/compact/start)
	Codex.AppServer.thread_read/3 (with optional include_turns)
	Codex.AppServer.thread_turns_list/3 for paged turn history reads
	Codex.AppServer.thread_inject_items/3 for raw response-item injection
	Codex.AppServer.thread_fork/3 and Codex.AppServer.thread_rollback/3
	Codex.AppServer.thread_loaded_list/2
	Codex.AppServer.thread_memory_mode_set/3 for experimental per-thread memory control
	Codex.AppServer.thread_resume/3 accepts optional history, path, service_tier, permission_profile, exclude_turns, and persist_extended_history overrides

thread_memory_mode_set/3 and memory_reset/1 are experimental. Connect with
experimental_api: true and prefer an isolated CODEX_HOME when you are
testing or demonstrating global memory resets.
Marketplace, MCP, and filesystem runtime controls
Recent upstream builds also expose:
	Codex.AppServer.marketplace_add/3, marketplace_remove/2, and
marketplace_upgrade/2 for marketplace acquisition and maintenance
	Codex.AppServer.Mcp.list_servers/2 detail: :tools_and_auth_only for
lighter MCP inventory reads
	Codex.AppServer.Mcp.resource_read/4 and tool_call/5 for thread-scoped MCP
access
	Codex.AppServer.fs_watch/3 and fs_unwatch/2 for fs/changed
notification workflows

Example:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    experimental_api: true,
    cwd: "/tmp/workspace",
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"}
  )

{:ok, _} = Codex.AppServer.marketplace_add(conn, "./source-marketplace")
{:ok, _} = Codex.AppServer.marketplace_upgrade(conn, marketplace_name: "source-marketplace")
{:ok, %{"data" => servers}} = Codex.AppServer.Mcp.list_servers(conn, detail: :tools_and_auth_only)
{:ok, %{"path" => watched}} = Codex.AppServer.fs_watch(conn, "watch_1", "/tmp/demo.txt")
For a dedicated walkthrough of these newer parity surfaces, see
guides/12-operational-workflows.md.
Subagent host controls
When a parent turn spawns child threads, the deterministic host-side control
surface lives in Codex.Subagents.
In the current vendored runtime, child spawning is still gated behind the
experimental features.multi_agent config flag, so enable that before you
expect a parent turn to create children.
Use it for:
	listing subagent threads with Codex.Subagents.list/2
	discovering spawned children for a known parent with Codex.Subagents.children/3
	reading a known child thread with Codex.Subagents.read/3
	parsing typed source metadata with Codex.Subagents.source/1
	extracting the parent id with Codex.Subagents.parent_thread_id/1
	confirming whether a thread is a spawned child with Codex.Subagents.child_thread?/1
	polling a known child thread to a terminal turn state with Codex.Subagents.await/3

The typed source structs are:
	Codex.Protocol.SessionSource
	Codex.Protocol.SubAgentSource

This surface is intentionally limited to inspection and polling over existing
threads. Decisions such as whether to delegate, how many children to create, or
which role to use still belong in the parent prompt rather than helper APIs.
For a runnable live flow that combines prompt-mediated delegation with the full
host-side helper surface, see examples/live_subagent_host_controls.exs.
Legacy v1 APIs
Older app-server builds only implement the v1 conversation endpoints. Use
Codex.AppServer.V1 for those flows:
{:ok, conn} = Codex.AppServer.connect(codex_opts)

{:ok, convo} = Codex.AppServer.V1.new_conversation(conn, %{})
{:ok, _} = Codex.AppServer.V1.send_user_message(conn, convo["conversationId"], "Hello!")
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",
    "item/permissions/requestApproval",
    "item/autoApprovalReview/started",
    "item/autoApprovalReview/completed",
    "serverRequest/resolved"
  ]
)
Raw response items and deprecations
When experimental_raw_events is enabled on thread/start or
Codex.AppServer.V1.add_conversation_listener/3, the server emits
rawResponseItem/completed notifications. The SDK maps these to
%Codex.Events.RawResponseItemCompleted{} and parses known item types such as
ghost snapshots and compaction payloads. Deprecation warnings are surfaced as
%Codex.Events.DeprecationNotice{} from deprecationNotice notifications.
Config warnings are surfaced as %Codex.Events.ConfigWarning{} from
configWarning notifications.
Current upstream builds also emit mcpServer/startupStatus/updated. The SDK
maps that notification to %Codex.Events.McpServerStartupStatusUpdated{},
normalizing the startup status and any optional error payload.
Terminal turn timing and errors
The turn/completed adapter projects optional terminal metadata onto
%Codex.Events.TurnCompleted{}:
	started_at, completed_at, and duration_ms
	status and the terminal error payload

The unified event struct also has time_to_first_token_ms for terminal frames
that provide it; current app-server turn/completed does not, so that field is
normally nil on this lane.
Use Codex.Events.turn_duration_ms/1 to prefer an explicit duration and fall
back to the start/completion timestamps. Every field is absence-tolerant.
Authenticated codex-cli 0.144.1 app-server capture already emitted
startedAt, completedAt, and durationMs; its exec JSONL completion remained
usage-only. A failed app-server completion carries failure detail in error,
whereas current exec JSONL reports failure through its separate TurnFailed
event.
Request user input
When the agent calls request_user_input, app-server sends an
item/tool/requestUserInput request. The SDK emits %Codex.Events.RequestUserInput{}.
Respond with a Codex.Protocol.RequestUserInput.Response payload:
response = %Codex.Protocol.RequestUserInput.Response{
  answers: %{
    "q1" => %Codex.Protocol.RequestUserInput.Answer{answers: ["yes"]}
  }
}

:ok = Codex.AppServer.respond(conn, id, Codex.Protocol.RequestUserInput.Response.to_map(response))
Question payloads now include is_other and is_secret when upstream sets them.
The parsed Codex.Protocol.RequestUserInput.Question and nested Option
structs preserve forward-compatible unknown fields in extra, and
to_map/1 merges them back into the outgoing payload.
Manual approval handling (UI loop)
When Codex needs approval for a command, file change, or extra permissions during a turn/start,
it sends a server request:
	item/commandExecution/requestApproval
	item/fileChange/requestApproval
	item/permissions/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"})

  {:codex_request, id, "item/permissions/requestApproval", params} ->
    requested =
      params["permissions"]
      |> Codex.Protocol.RequestPermissions.RequestPermissionProfile.from_map()

    response =
      %Codex.Protocol.RequestPermissions.Response{
        permissions:
          requested
          |> Codex.Protocol.RequestPermissions.RequestPermissionProfile.to_map()
          |> Codex.Protocol.RequestPermissions.GrantedPermissionProfile.from_map(),
        scope: :turn
      }
      |> Codex.Protocol.RequestPermissions.Response.to_map()

    :ok = Codex.AppServer.respond(conn, id, response)
end
Supported decision values include:
	"accept"
	"acceptForSession"
	"decline"
	"cancel"
	%{"acceptWithExecpolicyAmendment" => %{"execpolicyAmendment" => ["git", "status"]}}

Note: request id can be an integer or a string.
Permissions approvals are different: they do not use string decisions. Reply with a structured
payload containing "permissions" and "scope" ("turn" or "session"). Denials are encoded as
an empty granted-permissions profile, not "decline".
Additional request families
Current upstream builds can also send these server requests:
	mcpServer/elicitation/request
	item/permissions/requestApproval
	item/tool/call
	account/chatgptAuthTokens/refresh

And these notifications for review lifecycle / request correlation:
	item/autoApprovalReview/started
	item/autoApprovalReview/completed
	serverRequest/resolved

The SDK's app-server streaming transport surfaces these as typed
%Codex.Events.*{} structs, so callers do not need to parse raw JSON-RPC
methods manually. In particular, %Codex.Events.CommandApprovalRequested{} now
preserves upstream command approval metadata such as approval_id,
command_actions, network_approval_context, additional_permissions,
proposed_network_policy_amendments, and available_decisions, while
%Codex.Events.FileApprovalRequested{} surfaces grant_root when the server
includes it. Use Codex.AppServer.respond/3 with the corresponding protocol
payload maps.
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"

Permissions approvals use review_permissions/3 when implemented:
	:allow → grant the full requested profile for the current turn
	{:allow, permissions: subset} → grant the intersected subset for the current turn
	{:allow, permissions: subset, scope: :session} → grant the intersected subset for the session
	{:deny, reason} → respond with an empty granted-permissions profile and turn scope

To see live item/permissions/requestApproval requests from Codex itself, prefer a granular
approval policy with request_permissions: true; the legacy string policies are not enough to
reliably exercise that request path on newer builds. That path also requires the connection to be
initialized with experimental_api: true, and stock CLI installs still keep
request_permissions_tool, exec_permission_approvals, and guardian_approval
disabled by default.
See examples/live_app_server_filesystem.exs for a runnable fs/* walkthrough
and examples/live_app_server_plugins.exs for plugin/list + plugin/read.
Those live scripts probe the connected build first and self-skip when current
Codex binaries do not advertise the older parity methods. The plugin example
creates that disposable repo-local marketplace fixture first through
Codex.Plugins.scaffold/1, launches the child process with an isolated
temporary CODEX_HOME, and therefore does not need an existing plugin install, does not require a
prior Codex login, does not mutate your real $CODEX_HOME, and prints
needsAuth whenever the connected runtime includes that field.
examples/live_app_server_approvals.exs demonstrates command/file approvals, enables live
permissions approvals with granular request_permissions: true, launches the
child inside a disposable temp workspace plus temporary CODEX_HOME, enables
the under-development approval feature flags only in that isolated home, retries
without experimentalApi when the connected build rejects it, and prints a
deterministic structured-grant fallback when live permissions requests are still
unavailable.
The SDK accepts both %{type: :granular, ...} and %{granular: %{...}} for these approval
policies and now rejects malformed granular maps instead of silently omitting approvalPolicy.
MCP-qualified tool names shown to OpenAI are sanitized to ASCII alphanumerics plus _ and -
before hash/truncation, while original MCP server/tool names are preserved for actual MCP calls.
Turn diffs
On app-server, turn/diff/updated provides a unified diff string. The SDK surfaces it on Codex.Events.TurnDiffUpdated.diff.
Skills
Skills require the experimental feature flag to be enabled in your codex config:
# ~/.codex/config.toml
[features]
skills = true
Current upstream skill scopes are user, repo, system, and admin.
Skills caveat
App-server v2 input blocks support both skill and mention, so you can send
them directly via thread/start or turn/start payloads after discovering the
target with skills/list, plugin/list, or app metadata APIs.
Sandbox Notes
Under workspace-write sandbox mode, both .git/ and .codex/ directories are automatically marked read-only to prevent privilege escalation.
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_dynamic_tools.exs
	examples/live_app_server_approvals.exs
	examples/live_app_server_mcp.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_dynamic_tools.exs
mix run examples/live_app_server_approvals.exs
mix run examples/live_app_server_mcp.exs
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    Realtime and Voice Guide

This guide covers:
	Realtime API (Codex.Realtime.*) for bidirectional websocket sessions.
	Voice Pipeline (Codex.Voice.*) for non-realtime STT -> workflow -> TTS.

Both paths make direct OpenAI API calls (they do not use codex exec / app-server transport).
Auth and prerequisites
Realtime/Voice auth precedence:
	CODEX_API_KEY
	auth.json OPENAI_API_KEY (under CODEX_HOME)
	OPENAI_API_KEY

Codex.OAuth does not replace this direct-API precedence. ChatGPT OAuth login
helps CLI/app-server flows; realtime and voice still need an API key or an
OPENAI_API_KEY persisted in auth.json.
This precedence is standalone direct-API behavior. In governed execution,
realtime and voice credentials must come from authority-selected handles or
leases and target-scoped materialization. Env vars, auth.json, and normal
local Codex roots are not governed authority by themselves.
If your account has no credits, direct API calls may return insufficient_quota (HTTP 429). If your account lacks access to realtime models, calls may fail with model_not_found. When the upstream Realtime service itself returns a generic server_error, the realtime examples now run a minimal raw-WebSocket probe first and print SKIPPED with the detected session_id so you can report the exact upstream failure cleanly.
Codex.Realtime.Diagnostics.probe_text_turn/1 keeps that probe minimal and now
classifies unknown_parameter-style schema mismatches as a
realtime_protocol_incompatible skip reason instead of a hard failure. This
helps distinguish upstream schema drift from auth/quota/runtime failures.
Custom trust roots use CODEX_CA_CERTIFICATE first and SSL_CERT_FILE second. Blank values are
ignored. The same PEM bundle is applied to HTTPS requests and secure realtime websockets.
Realtime API
Core API surface
Use Codex.Realtime.run/2 to start a session:
alias Codex.Realtime
alias Codex.Realtime.Config.RunConfig
alias Codex.Realtime.Config.SessionModelSettings
alias Codex.Realtime.Config.TurnDetectionConfig

agent =
  Realtime.agent(
    name: "VoiceAssistant",
    instructions: "You are concise and helpful."
  )

config = %RunConfig{
  model_settings: %SessionModelSettings{
    voice: "alloy",
    turn_detection: %TurnDetectionConfig{
      type: :semantic_vad,
      eagerness: :medium
    }
  }
}

{:ok, session} = Realtime.run(agent, config: config)
Realtime.subscribe(session, self())
There is no Realtime.start_session/2 or Realtime.commit_audio/1.
Use send_audio/3 with commit: true on the final chunk of a user turn.
Sending user input
Text input:
Realtime.send_message(session, "Hello from text input")
Audio input (commit on final chunk):
chunks = [chunk1, chunk2, chunk3]
total = length(chunks)

chunks
|> Enum.with_index(1)
|> Enum.each(fn {chunk, idx} ->
  Realtime.send_audio(session, chunk, commit: idx == total)
end)
If you queue additional text input or tool output while a response is still
active, Codex.Realtime.Session defers the follow-up response.create until
the current response reaches response.done. That keeps overlapping turns from
issuing premature create requests.
Receiving events
Realtime events are delivered as {:session_event, event}:
alias Codex.Realtime.Events

receive do
  {:session_event, %Events.AgentStartEvent{agent: agent}} ->
    IO.puts("agent start: #{agent.name}")

  {:session_event, %Events.AudioEvent{audio: audio}} ->
    # audio.data is PCM bytes for output playback/storage
    File.write!("/tmp/realtime_output.pcm", audio.data, [:append])

  {:session_event, %Events.AudioEndEvent{}} ->
    IO.puts("audio segment completed")

  {:session_event, %Events.ToolStartEvent{tool: tool}} ->
    IO.puts("tool call: #{inspect(tool)}")

  {:session_event, %Events.ToolEndEvent{output: output}} ->
    IO.puts("tool output: #{output}")

  {:session_event, %Events.HandoffEvent{from_agent: from, to_agent: to}} ->
    IO.puts("handoff: #{from.name} -> #{to.name}")

  {:session_event, %Events.ErrorEvent{error: error}} ->
    IO.puts("realtime error: #{inspect(error)}")
end
Handoffs
Configure handoffs directly on the realtime agent:
support =
  Realtime.agent(
    name: "TechSupport",
    instructions: "Handle technical troubleshooting."
  )

greeter =
  Realtime.agent(
    name: "Greeter",
    instructions: "Route technical questions to TechSupport.",
    handoffs: [support]
  )
At session start, handoffs are exposed to the model as transfer_to_* function tools.
When the model calls one, the session:
	switches current_agent,
	pushes updated session settings (session.update),
	emits %Events.HandoffEvent{},
	sends tool output back to the model.

Realtime debugging tips
If output audio is empty:
	Confirm a voice is configured (SessionModelSettings.voice).
	Confirm audio input boundaries are committed (commit: true on final chunk).
	Log %Events.ErrorEvent{} and count %Events.AudioEvent{} deltas.
	Check for quota/auth errors (insufficient_quota, unauthorized API key, etc.). Realtime response.done failures are surfaced as %Events.ErrorEvent{}.

If you see a generic Realtime server_error, try a raw health check first:
case Codex.Realtime.Diagnostics.probe_text_turn(timeout_ms: 8_000) do
  {:ok, _proof} ->
    IO.puts("Realtime API responded to a minimal probe.")

  {:error, {:upstream_server_error, proof}} ->
    IO.puts(Codex.Realtime.Diagnostics.format_probe_failure(proof))
end
That probe bypasses Codex.Realtime.Session and the example logic entirely, so
it is useful for proving whether the failure is already present in the upstream
Realtime service.
Session lifecycle helpers
Codex.Realtime.Session behavior exposed through Codex.Realtime:
	subscribe/2 and unsubscribe/2 are idempotent.
	current_agent/1 returns the active agent (useful after handoff).
	history/1 returns current item history.
	close/1 stops the session.

Voice Pipeline (non-realtime)
Use this path when you want STT -> custom workflow -> TTS, without a live websocket conversation loop.
alias Codex.Voice.{Config, Pipeline, SimpleWorkflow}
alias Codex.Voice.Config.{STTSettings, TTSSettings}
alias Codex.Voice.Input.AudioInput

workflow =
  SimpleWorkflow.new(
    fn transcript -> ["You said: #{transcript}"] end,
    greeting: "Hello! I am listening."
  )

config = %Config{
  workflow_name: "voice_demo",
  stt_settings: %STTSettings{model: "gpt-4o-transcribe"},
  tts_settings: %TTSSettings{model: "gpt-4o-mini-tts", voice: :nova}
}

{:ok, pipeline} = Pipeline.start_link(workflow: workflow, config: config)
input = AudioInput.new(wav_binary, format: :wav)
{:ok, result_stream} = Pipeline.run(pipeline, input)

for event <- result_stream do
  case event do
    %Codex.Voice.Events.VoiceStreamEventAudio{data: audio_chunk} ->
      # play/store audio_chunk
      :ok

    %Codex.Voice.Events.VoiceStreamEventLifecycle{event: :session_ended} ->
      IO.puts("pipeline complete")

    %Codex.Voice.Events.VoiceStreamEventError{error: error} ->
      IO.puts("pipeline error: #{inspect(error)}")
  end
end
Example scripts
Realtime:
mix run examples/realtime_basic.exs
mix run examples/realtime_tools.exs
mix run examples/realtime_handoffs.exs
mix run examples/live_realtime_voice.exs

Voice pipeline:
mix run examples/voice_pipeline.exs
mix run examples/voice_multi_turn.exs
mix run examples/voice_with_agent.exs

Notes
	Realtime and Voice are direct API integrations; they do not rely on Codex CLI login tokens alone.
	CODEX_CA_CERTIFICATE takes precedence over SSL_CERT_FILE for HTTPS/WSS trust roots.
	Keep examples deterministic by setting voice and explicit audio turn boundaries.
	For CI or no-credit environments, treat insufficient_quota as a known skip condition for direct API demos.
	Realtime demos now also treat proven upstream server_error responses as a skip condition when the raw-WebSocket probe fails first.
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    Subagents

Subagents let Codex break a task into child agent threads and then bring the
results back to the parent. They are useful when the work can be split into
clean, bounded pieces such as codebase exploration, focused review passes, log
analysis, or a simple one-parent -> one-child investigation.
In this SDK, a good subagent workflow has two parts:
	the SDK control surface for structured operations such as configuration,
discovery, inspection, streaming, and waiting on known child threads
	prompt instructions that tell Codex whether to delegate, how many children to
spawn, which agent to use, whether to wait, and what summary to return

For broader background, setup details, and product-level guidance, see the
official Codex docs:
	Subagents
	Subagent concepts

When Subagents Help
Subagents are a good fit when the work can be divided into independent pieces.
Typical examples:
	read-heavy codebase exploration
	multiple review passes with different goals
	tracing separate code paths in parallel
	log analysis or incident triage
	one child doing bounded research while the parent keeps the main thread clean

Be more careful with write-heavy workflows. Multiple agents editing the same
area at once can create conflicts and extra coordination work.
Availability and Behavior
The official product docs describe subagents as generally available, but the
vendored Codex runtime in this repository still gates the runtime tool surface
behind features.multi_agent, which is experimental and disabled by default in
the current Rust source tree. Enable it explicitly before you expect a parent
turn to spawn children.
Codex still only uses subagents when you explicitly ask for them, and each
child agent adds token cost because it does its own model and tool work.
Subagents inherit the parent session's sandbox and approval posture. Custom
agent files can set child defaults, but the runtime reapplies the parent turn's
live overrides after role config is layered in, so interactive sandbox or
approval changes on the parent still win.
The Two Parts of Using Subagents From Elixir
The clean mental model is:
	use the SDK control surface for deterministic, structured operations
	use prompts for delegation behavior

The direct SDK surface for this guide is:
	Codex.Subagents.list/2
	Codex.Subagents.children/3
	Codex.Subagents.read/3
	Codex.Subagents.source/1
	Codex.Subagents.parent_thread_id/1
	Codex.Subagents.child_thread?/1
	Codex.Subagents.await/3
	Codex.Protocol.SessionSource
	Codex.Protocol.SubAgentSource

	Concern	Use the SDK control surface	Use prompt instructions
	Enable or tune subagent settings	Yes	No
	Set agents.max_threads and agents.max_depth	Yes	No
	Discover child threads for a parent	Yes	No
	Inspect child metadata such as parent id, depth, role, or nickname	Yes	No
	Observe collaboration events and tool-call items	Yes	No
	Read or continue a known child thread	Yes	No
	Decide whether to delegate	No	Yes
	Decide how many children to spawn	No	Yes
	Choose explorer, worker, or a custom agent	No	Yes
	Tell the parent to wait, summarize, or keep working	No	Yes

This split matters. The SDK should own the structured parts. Your prompt should
own the delegation strategy.
Just as important, the SDK does not expose prompt-template helper APIs for this
workflow. Prompt snippets in this guide are documented practice, not helper
functions. There is no host-side spawn_agent/3, delegate/2, or
wait_and_summarize/2 surface because those choices are still model-mediated.
Configure Subagents
Global subagent settings live under [agents] in .codex/config.toml.
[features]
multi_agent = true

[agents]
max_threads = 2
max_depth = 1
Useful defaults from the Codex docs:
	agents.max_threads defaults to 6
	agents.max_depth defaults to 1
	agents.job_max_runtime_seconds defaults to nil in config; the
spawn_agents_on_csv tool falls back to 1800 seconds only when both the
config value and the per-call override are unset

For a simple one-parent -> one-child workflow, max_depth = 1 is usually what
you want. It allows the parent to spawn a child but prevents the child from
building a deeper tree.
You can also set these values through the SDK when you are connected to Codex:
{:ok, conn} = Codex.AppServer.connect(codex_opts, experimental_api: true)
{:ok, _} = Codex.AppServer.config_write(conn, "features.multi_agent", true)
{:ok, _} = Codex.AppServer.config_write(conn, "agents.max_threads", 2)
{:ok, _} = Codex.AppServer.config_write(conn, "agents.max_depth", 1)
Runtime Tool Surface
Prompt-shaped delegation still happens inside the Codex turn, not through
direct Elixir helper functions. In the current Rust runtime, enabling
features.multi_agent makes these model-callable tools available:
	spawn_agent
	send_input
	resume_agent
	wait
	close_agent

When features.enable_fanout is enabled as well, the runtime also exposes the
experimental CSV batch tools:
	spawn_agents_on_csv
	report_agent_job_result

Codex.Subagents intentionally does not wrap those tools. It only gives host
code deterministic visibility into the threads and metadata they create.
The current app-server protocol uses plural fields such as
receiverThreadIds and agentsStates for collaboration tool-call items.
Some upstream summaries still mention older singular variants such as
receiverThreadId, newThreadId, and agentStatus. The SDK normalizes both
shapes when it parses app-server payloads.
Built-In and Custom Agents
Codex ships with three useful built-in agents:
	default for general-purpose fallback work
	worker for implementation and fixes
	explorer for read-heavy exploration

When you need a narrower role, define a custom agent in one standalone TOML
file under .codex/agents/ for project-scoped agents or ~/.codex/agents/
for personal agents.
Every custom agent file should define:
	name
	description
	developer_instructions

Optional fields such as nickname_candidates, model,
model_reasoning_effort, sandbox_mode, mcp_servers, and skills.config
inherit from the parent when you omit them.
Example:
name = "reviewer"
description = "PR reviewer focused on correctness, security, and missing tests."
developer_instructions = """
Review code like an owner.
Prioritize correctness, security, behavior regressions, and missing test coverage.
"""
nickname_candidates = ["Atlas", "Delta", "Echo"]
model = "gpt-5.6-terra"
model_reasoning_effort = "medium"
sandbox_mode = "read-only"
Keep custom agents narrow and opinionated. A good custom agent has one clear
job and instructions that keep it from drifting into adjacent work.
If a custom agent uses the same name as a built-in agent such as explorer,
the custom definition takes precedence.
If you use nickname_candidates, keep the list non-empty and unique, and stick
to ASCII letters, digits, spaces, hyphens, and underscores. The runtime
validates those constraints when it loads agent files.
Basic SDK Workflow
The normal Elixir flow is:
	Configure subagent limits.
	Start a parent thread.
	Prompt the parent to spawn exactly the children you want.
	Observe the workflow in streamed events.
	Discover the child thread or threads from the SDK control surface.
	Inspect the child metadata.
	Read, follow up on, or await the child thread as needed.

Here is the shape of a simple one-parent -> one-child flow:
{:ok, conn} = Codex.AppServer.connect(codex_opts, experimental_api: true)
{:ok, _} = Codex.AppServer.config_write(conn, "features.multi_agent", true)
{:ok, _} = Codex.AppServer.config_write(conn, "agents.max_threads", 2)
{:ok, _} = Codex.AppServer.config_write(conn, "agents.max_depth", 1)

{:ok, parent} =
  Codex.start_thread(codex_opts, %{
    transport: {:app_server, conn},
    working_directory: File.cwd!(),
    model: "gpt-5.6-terra"
  })

prompt = """
Spawn exactly one child agent for this task.
Use the explorer agent.
Do not spawn any additional agents.
The child must not spawn more agents.
Inspect lib/codex/subagents.ex and summarize what host-side controls it exposes.
Wait for the child before answering.
If subagents are unavailable, continue solo and say so explicitly.
"""

{:ok, parent_result} = Codex.Thread.run(parent, prompt, %{timeout_ms: 120_000})

{:ok, [child]} = Codex.Subagents.children(conn, parent_result.thread.thread_id)
source = Codex.Subagents.source(child)

IO.inspect(%{
  child_thread_id: child["id"],
  parent_thread_id: Codex.Subagents.parent_thread_id(source),
  source_kind: Codex.Protocol.SessionSource.source_kind(source),
  depth: source.sub_agent.depth,
  agent_role: source.sub_agent.agent_role,
  agent_nickname: source.sub_agent.agent_nickname
})

{:ok, _child_snapshot} = Codex.Subagents.read(conn, child["id"], include_turns: true)

{:ok, child_thread} =
  Codex.resume_thread(child["id"], codex_opts, %{
    transport: {:app_server, conn},
    working_directory: File.cwd!()
  })

{:ok, _child_result} =
  Codex.Thread.run(child_thread, "Reply with one sentence that starts with 'child follow-up:'")

{:ok, :completed} = Codex.Subagents.await(conn, child["id"], timeout: 30_000)
The important pattern is simple:
	the prompt tells Codex how to delegate
	the SDK gives you structured visibility and control over the resulting child
thread

For a runnable end-to-end version of this flow, see
examples/live_subagent_host_controls.exs. That example now exercises the
full public Codex.Subagents helper surface:
	list/2
	children/3
	source/1
	parent_thread_id/1
	child_thread?/1
	read/3
	await/3

It also drives the current prompt-mediated multi-agent tool surface across
successive parent turns so you can observe spawn_agent, send_input,
resume_agent, wait, and close_agent in the live event stream.
Streaming and Observability
Subagent workflows are much easier to debug when you stream events instead of
waiting for only the final answer.
The SDK should let you observe collaboration activity such as:
	child spawn begin and end
	follow-up interaction begin and end
	waiting begin and end
	close begin and end
	typed collaboration tool-call items in the item stream

That gives you a reliable way to answer questions such as:
	did the parent actually spawn a child?
	how many child threads were created?
	which child thread ids were used?
	did the parent wait for the child or continue immediately?

Prompting Strategy
Codex does not spawn subagents automatically. If you want subagents, say so
clearly.
Good subagent prompts usually specify:
	whether to delegate at all
	the exact number of children to create
	which built-in or custom agent to use
	whether children may spawn additional children
	whether the parent should wait or keep working
	what final answer shape to return

These prompt patterns are documentation only. They are not wrapped in helper
APIs because delegation remains a model decision inside the turn.
A Reliable One-Child Prompt
Spawn exactly one child agent for this task.
Use the explorer agent.
Do not spawn any additional agents.
Inspect lib/my_app/payments.ex and explain the payment lifecycle.
Wait for the child to finish before answering.
Return a concise summary with file references.
If subagents are unavailable, continue solo and say so explicitly.
This is a good default pattern because it keeps the workflow bounded and easy to
inspect from Elixir.
A Good Parallel Review Prompt
Review this branch with parallel subagents.
Spawn one child for security risks, one for test gaps, and one for maintainability.
Wait for all children, then summarize the findings by category with file references.
Do not create any additional agents beyond those three.
Prompting Tips
	ask for an exact number of children, not "some" or "a few"
	name the agent you want when you care about behavior
	say whether the parent should wait
	say what the final answer should look like
	add an explicit fallback so the run still succeeds without subagents

Working With Child Threads
Once a child exists, treat it as a first-class thread.
The SDK control surface should let you:
	list the children for a parent
	inspect the child's source metadata
	confirm the parent/child relationship
	read the child thread
	stream or run direct follow-up work on the child
	wait for the child to reach a final state

That is the part Elixir should own. It is structured, deterministic, and
useful for application code.
In practice, Codex.Subagents.source/1 returns a %Codex.Protocol.SessionSource{}
and subagent threads use %Codex.Protocol.SubAgentSource{} for variant-specific
metadata. thread_spawn children expose the structured fields host code usually
needs most:
	parent_thread_id
	depth
	agent_nickname
	agent_role

Approvals and Sandbox Controls
Subagents inherit the parent session's sandbox and approval posture. Custom
agent files can set child defaults, but the runtime still reapplies the parent
turn's live sandbox and approval overrides after the role config is applied.
That means:
	a read-only parent usually leads to read-only children unless you opt out
	a stricter custom agent can be safer for review or exploration tasks
	approval failures in a child flow back into the broader workflow instead of
silently disappearing

For review, exploration, and documentation tasks, a read-only child is often
the right default.
CSV Fan-Out Jobs
The underlying runtime also ships an experimental CSV batch workflow for
repeated subagent work items. This is distinct from Codex.Subagents:
	enable features.enable_fanout = true before expecting the tools to exist
	ask Codex to call spawn_agents_on_csv
	each worker must call report_agent_job_result exactly once
	agents.max_threads still caps concurrent open threads
	agents.job_max_runtime_seconds provides a config default, while the tool's
max_runtime_seconds argument overrides it per job

This workflow is useful for repeated audits such as one file/package/service
per row. It remains model-mediated and is not wrapped as a direct Elixir API in
this SDK.
Choosing Agents and Models
Start simple.
	use gpt-5.6-sol for quality-first parent and child work
	use gpt-5.6-terra for balanced day-to-day parent/child work
	use gpt-5.6-luna for fast, high-volume child tasks
	begin with the model's reported default effort, then test one level lower or
higher for the actual workload

If you create custom agents, pin model or reasoning settings only when the role
truly benefits from it. Otherwise, let the child inherit the parent session's
defaults.
Recommended Starting Point
If you are new to subagents, start with this exact pattern:
	Set agents.max_threads = 2.
	Set agents.max_depth = 1.
	Start one parent thread on gpt-5.6-terra.
	Ask the parent to spawn exactly one explorer child.
	Tell the parent to wait for the child.
	Use the SDK control surface to confirm the child exists, inspect its source,
and await completion.

That keeps the workflow small, easy to reason about, and easy to test.
Further Reading
	Subagents
	Subagent concepts
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    Typed Plugin API

Codex.AppServer now exposes two plugin surfaces:
	raw wrappers that preserve the original map payloads
	typed wrappers backed by Codex.Protocol.Plugin.* structs

The raw wrappers remain:
	plugin_list/2
	plugin_read/3
	plugin_install/4
	plugin_uninstall/3

The typed wrappers are:
	plugin_list_typed/2
	plugin_read_typed/3
	plugin_install_typed/4
	plugin_uninstall_typed/3

There is also a generic typed request helper:
alias Codex.AppServer
alias Codex.Protocol.Plugin

{:ok, %Plugin.ReadResponse{plugin: plugin}} =
  AppServer.request_typed(
    conn,
    "plugin/read",
    %Plugin.ReadParams{
      marketplace_path: "/tmp/marketplace.json",
      plugin_name: "demo-plugin"
    },
    Plugin.ReadResponse
  )
Raw and typed usage can live side by side:
alias Codex.AppServer
alias Codex.Protocol.Plugin

{:ok, raw} =
  AppServer.plugin_read(conn, "/tmp/marketplace.json", "demo-plugin")

{:ok, %Plugin.ReadResponse{plugin: plugin}} =
  AppServer.plugin_read_typed(conn, "/tmp/marketplace.json", "demo-plugin")

IO.inspect(raw["plugin"]["apps"], label: "raw apps")
IO.inspect(plugin.apps, label: "typed apps")
Typed Params
Typed plugin params own app-server wire encoding:
	Plugin.ListParams
	Plugin.ReadParams
	Plugin.InstallParams
	Plugin.UninstallParams

They accept snake_case Elixir fields and encode the upstream wire casing such as
marketplacePath, pluginName, and forceRemoteSync.
Typed Responses
Typed plugin responses project the app-server payloads into structs while keeping
forward-compatible data:
	Plugin.ListResponse
	Plugin.ReadResponse
	Plugin.InstallResponse
	Plugin.UninstallResponse

Unknown upstream fields that matter for forward compatibility are preserved in
extra maps on the typed structs.
That includes fields that are broader than the current generated Python models,
such as:
	featuredPluginIds
	marketplaceLoadErrors
	app needsAuth

Scheduled tasks
Plugin.Detail.scheduled_tasks projects optional upstream scheduledTasks
metadata into %Plugin.ScheduledTaskSummary{} values. Each summary contains a
key, name, prompt, and %Plugin.ScheduledTaskSchedule{}. Known schedule types
are:
	hourly, with interval_hours and optional days
	daily or weekdays, with time
	weekly, with days and time

case plugin.scheduled_tasks do
  nil -> IO.puts("This app-server did not provide scheduled-task metadata")
  tasks -> Enum.each(tasks, &IO.inspect(&1, label: "scheduled task"))
end
Missing metadata remains nil, while an explicitly empty wire list remains
[]. Unknown schedule tags and fields stay string-keyed in extra and
round-trip without creating atoms.
Policies And Compatibility
Plugin install and auth policies normalize known upstream values into atoms:
	AVAILABLE -> :available
	NOT_AVAILABLE -> :not_available
	INSTALLED_BY_DEFAULT -> :installed_by_default
	WORKSPACE_SETTING -> :workspace_setting (install_policy_source)
	IMPLICIT_CANONICAL_APP -> :implicit_canonical_app (install_policy_source)
	ON_INSTALL -> :on_install
	ON_USE -> :on_use

Unknown future policy values are preserved as strings instead of being dropped.
Raw vs Typed
Use the raw wrappers when you want the original wire maps or you are matching the
upstream JSON shape directly. Use the typed wrappers when you want:
	stable structs
	camelCase to snake_case normalization
	preserved extra metadata
	repo-local parse errors instead of raw validation internals

Nested response validation failures also stay on the outer response contract.
For example, an invalid plugin/list payload still returns
{:error, {:invalid_plugin_list_response, details}} instead of leaking nested
schema exceptions.
The typed plugin models remain local to codex_sdk; they are not moved into the
shared runtime-core repos.
Local manifest, marketplace, and scaffold authoring are a separate API on
Codex.Plugins.*. See guides/13-plugin-authoring.md and
guides/14-plugin-marketplaces.md for the local file-authoring surface.
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    Operational Workflows

This guide covers the newly synced runtime workflows that sit between local
authoring and normal thread execution:
	marketplace acquisition
	MCP inventory and thread-scoped MCP execution
	thread history injection and memory controls
	filesystem watches

Marketplace Acquisition And Maintenance
There are two runtime entry points for adding a marketplace source:
	Codex.CLI.marketplace_add/2
	Codex.AppServer.marketplace_add/3

CLI passthrough:
{:ok, result} =
  Codex.CLI.marketplace_add(
    "./source-marketplace",
    cwd: "/tmp/workspace",
    env: %{"CODEX_HOME" => "/tmp/codex-home"}
  )

IO.puts(result.stdout)
App-server request:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    cwd: "/tmp/workspace",
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"}
  )

{:ok, response} =
  Codex.AppServer.marketplace_add(
    conn,
    "./source-marketplace",
    ref_name: "main",
    sparse_paths: ["plugins/demo-plugin"]
  )

IO.inspect(response)
The app-server surface also exposes marketplace maintenance:
{:ok, _} = Codex.AppServer.marketplace_upgrade(conn, marketplace_name: "source-marketplace")
{:ok, _} = Codex.AppServer.marketplace_remove(conn, "source-marketplace")
Use isolated CODEX_HOME values for examples, tests, and migration flows so
you do not mutate your real installed marketplace set unintentionally.
Thread Repair And Memory Controls
Inject raw response items
thread/inject_items appends raw Responses API items to the thread's
model-visible history.
items = [
  %{
    "type" => "message",
    "role" => "assistant",
    "content" => [%{"type" => "output_text", "text" => "Recovered checkpoint"}]
  }
]

{:ok, %{}} = Codex.AppServer.thread_inject_items(conn, thread_id, items)
Use this when a host flow needs to reconstruct or repair thread-visible state
after an out-of-band recovery step.
Toggle thread memory mode
thread/memoryMode/set is experimental and requires experimental_api: true
when connecting.
{:ok, conn} = Codex.AppServer.connect(codex_opts, experimental_api: true)
{:ok, %{}} = Codex.AppServer.thread_memory_mode_set(conn, thread_id, :disabled)
Accepted local forms:
	:enabled
	:disabled
	"enabled"
	"disabled"

Reset memory state
memory/reset is also experimental and destructive. Use it only with an
isolated CODEX_HOME unless you explicitly want to clear the active memory
store for that Codex home.
{:ok, conn} = Codex.AppServer.connect(codex_opts, experimental_api: true)
{:ok, %{}} = Codex.AppServer.memory_reset(conn)
MCP Inventory And Execution
The app-server MCP helper now supports:
	inventory detail filtering
	resource reads
	thread-scoped tool calls

Inventory detail
{:ok, %{"data" => servers}} =
  Codex.AppServer.Mcp.list_servers(conn, detail: :tools_and_auth_only)
Accepted detail selectors:
	:full
	:tools_and_auth_only

Resource reads
{:ok, %{"contents" => contents}} =
  Codex.AppServer.Mcp.resource_read(conn, thread_id, "codex_apps", "test://resource")
Tool calls
{:ok, response} =
  Codex.AppServer.Mcp.tool_call(
    conn,
    thread_id,
    "docs",
    "search",
    arguments: %{"query" => "rate limits"},
    meta: %{"source" => "sdk"}
  )

IO.inspect(response["structuredContent"])
Treat MCP tool execution as an external side-effect boundary. Do not auto-run
arbitrary tools just because they are discoverable.
Filesystem Watches
The thin app-server filesystem wrapper now includes fs/watch and fs/unwatch.
Notifications still arrive through the normal subscribe/2 channel as
fs/changed.
:ok = Codex.AppServer.subscribe(conn, methods: ["fs/changed"])
{:ok, %{"path" => watched_path}} = Codex.AppServer.fs_watch(conn, "watch_1", "/tmp/demo.txt")

receive do
  {:codex_notification, "fs/changed", params} ->
    IO.inspect(params, label: "fs changed")
after
  5_000 ->
    IO.puts("No fs/changed notification observed")
end

{:ok, %{}} = Codex.AppServer.fs_unwatch(conn, "watch_1")
Use stable watch ids that your host can correlate back to the subscribed
workflow.
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    Plugin Authoring

Codex.Plugins owns the local plugin authoring surface.
Use it when you want to create or maintain:
	.codex-plugin/plugin.json
	.agents/plugins/marketplace.json
	minimal local plugin directory trees

The local authoring defaults stay Codex-native, but the reader/path helpers now
also accept the discoverable Claude-compatible locations:
	.claude-plugin/plugin.json
	.claude-plugin/marketplace.json

This namespace is intentionally separate from Codex.AppServer.plugin_*.
Authoring uses normal Elixir file IO and does not require a running Codex
subprocess.
Core API
{:ok, manifest} =
  Codex.Plugins.new_manifest(
    name: "demo-plugin",
    skills: "./skills",
    interface: [display_name: "Demo Plugin"]
  )

:ok =
  Codex.Plugins.write_manifest(
    "/repo/plugins/demo-plugin/.codex-plugin/plugin.json",
    manifest,
    create_parents: true
  )
High-level scaffold:
{:ok, result} =
  Codex.Plugins.scaffold(
    cwd: "/repo/root",
    plugin_name: "demo-plugin",
    with_marketplace: true,
    skill: [name: "hello-world", description: "Greets the user"]
  )
result includes:
	plugin_root
	manifest_path
	marketplace_path when requested
	skill_paths

Validation Rules
Stable rules enforced locally:
	manifest name must be a non-empty kebab-case identifier
	manifest component paths such as skills, hooks, mcpServers, apps, and
interface asset paths must start with ./
	relative paths cannot escape with ..
	interface.defaultPrompt accepts at most 3 prompts and each prompt must be
128 characters or fewer after whitespace normalization
	writes are deterministic JSON with a trailing newline
	scaffold does not generate mix.exs, .formatter.exs, build_support/*, or
Dialyzer/PLT files in phase 1

Unknown forward-compatible keys are preserved in extra maps and survive
read-modify-write flows where possible.
Scope Resolution
Repo scope:
	plugin root defaults to <repo-root>/plugins/<plugin-name>
	marketplace defaults to <repo-root>/.agents/plugins/marketplace.json

Personal scope:
	plugin root defaults to ~/plugins/<plugin-name>
	marketplace defaults to ~/.agents/plugins/marketplace.json

You can override either path explicitly with root: or marketplace_path:.
Compatibility Discovery
Write and scaffold flows still default to:
	.codex-plugin/plugin.json
	.agents/plugins/marketplace.json

Read and validation flows now accept either the Codex-native paths above or the
discoverable Claude-compatible paths when you pass those files explicitly, or
when a plugin root already contains only the alternate manifest location.
Authoring Versus Runtime
Normal authoring flows should stay local:
	Codex.Plugins.write_manifest/3
	Codex.Plugins.write_marketplace/3
	Codex.Plugins.add_marketplace_plugin/3
	Codex.Plugins.scaffold/1

Runtime verification stays on app-server:
	Codex.AppServer.plugin_list_typed/2
	Codex.AppServer.plugin_read_typed/3
	Codex.AppServer.plugin_install_typed/4
	Codex.AppServer.plugin_uninstall_typed/3
	Codex.AppServer.marketplace_add/3 when you want runtime marketplace import
rather than local file authoring

If you need the literal CLI marketplace surface instead of JSON-RPC, use
Codex.CLI.marketplace_add/2.
The SDK does not route normal local authoring through app-server fs/*.
Upstream treats hooks from newly installed or updated materialized workspace
plugins as trusted only after the effective-plugin refresh succeeds and their
current hook hashes are written for the active account. The update is
fail-closed: an account change or config-write failure leaves those hooks
untrusted. This runtime trust transition does not change the SDK's local
authoring or manifest-validation APIs.
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    Plugin Marketplaces

Codex.Plugins.Marketplace models the local
.agents/plugins/marketplace.json file used by Codex discovery.
Canonical writes remain Codex-native, but read/validation flows also accept the
discoverable alternate marketplace path .claude-plugin/marketplace.json.
Canonical Shape
Use nested policy.* fields for every plugin entry:
{:ok, marketplace} =
  Codex.Plugins.new_marketplace(
    name: "repo-marketplace",
    interface: [display_name: "Repo Plugins"],
    plugins: [
      [
        name: "demo-plugin",
        source: [source: :local, path: "./plugins/demo-plugin"],
        policy: [installation: :available, authentication: :on_install],
        category: "Productivity"
      ]
    ]
  )
The SDK writes:
	policy.installation
	policy.authentication
	optional policy.products

It does not emit legacy top-level installPolicy or authPolicy as the
canonical output shape.
Safe Updates
Use add_marketplace_plugin/3 for read-modify-write updates:
{:ok, result} =
  Codex.Plugins.add_marketplace_plugin(
    "/repo/.agents/plugins/marketplace.json",
    name: "demo-plugin",
    source: [source: :local, path: "./plugins/demo-plugin"],
    policy: [installation: :available, authentication: :on_install],
    category: "Productivity"
  )
Behavior:
	preserves unrelated plugin entries
	preserves unknown forward-compatible keys where possible, including overwrite
updates on an existing entry
	preserves optional compatible metadata such as policy.products unless you
replace it explicitly
	refuses duplicate plugin names unless overwrite: true
	writes deterministic pretty JSON with a trailing newline

Path Rules
Marketplace source paths must:
	start with ./
	reject traversal segments such as .., even when the expanded path would
still land under the marketplace root
	stay within the marketplace root
	resolve relative to the root owning the marketplace manifest

The root-containment check runs on read, write, and update flows when the
actual marketplace path is known.
For repo scope that means:
	marketplace: <repo-root>/.agents/plugins/marketplace.json
	plugin source path: ./plugins/<plugin-name>

For alternate discovery compatibility, the SDK also accepts:
	marketplace: <repo-root>/.claude-plugin/marketplace.json
	plugin source path: ./plugins/<plugin-name>

For personal scope that means:
	marketplace: ~/.agents/plugins/marketplace.json
	plugin source path: ./plugins/<plugin-name>

Verification Workflow
Recommended split:
	Author locally with Codex.Plugins.*.
	Use Codex.CLI.marketplace_add/2 or Codex.AppServer.marketplace_add/3
when you need runtime marketplace acquisition from a source tree or Git ref.
	Start codex app-server only if you want runtime verification.
	Verify discovery with plugin/list.
	Verify details with plugin/read.

The local authoring layer and the runtime verification layer share validation
vocabulary where it is stable, but they remain separate APIs.


  

  
    
    Atom Safety - Codex SDK v0.19.0
    
    

    


  
  

    Atom Safety

Rule: never create an atom from external or unbounded input at runtime.
The BEAM atom table is capped (about 1,048,576 entries by default) and atoms
are never garbage-collected. Turning CLI-, JSON-, environment-, registry-, or
model-derived strings into atoms can exhaust the table and terminate the VM.
Banned on untrusted input
	runtime atom-conversion helpers from String, List, or :erlang
	interpolated atom syntax built from runtime values
	Jason.decode!(json, keys: :atoms) and equivalent decoder options

Safe patterns
	Use an explicit static map or case from known strings to literal atoms,
with the original string as the fallback. Unknown wire values must remain
strings. The app-server parameter normalizers and Codex.Events follow
this pattern.
	Use an existing-atoms-only conversion only when the atom is provably
predefined. A static lookup is usually clearer and avoids exceptions.
	Decode JSON with string keys. keys: :atoms! is safe only when atom keys
are genuinely required because it resolves existing atoms only.
	Keep opaque values such as model IDs, event types, plugin keys, and tool
names as strings unless the SDK has a finite, declared atom vocabulary.

Guardrails
Two independent checks run in mix ci:
	Credo.Check.Warning.UnsafeToAtom, scoped to lib/ in .credo.exs.
	scripts/atom_guard.sh, an rg backstop that rejects dynamic-atom patterns
in lib/**/*.ex unless a reviewed same-line # atom-safe: annotation is
present.

Bounded compile-time module-name construction may be annotated with both
# atom-safe: and credo:disable-for-next-line when Credo cannot infer that
the values come only from source declarations.
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    Environment And Secrets

The SDK treats environment access and credential handling as runtime boundaries.
Application modules under lib/ do not read or mutate the OS environment
directly. config/runtime.exs takes a named allowlist into application config,
and the SDK's internal environment wrapper reads that materialized map. Callers
can supply explicit env or process_env maps when a bounded operation needs
additional values.
Execution boundaries
	Governed execution requires an explicit authority reference and a
materialized child environment. Ambient shell state does not satisfy that
authority.
	Subprocess launchers preserve their clear-environment behavior. They receive
only the SDK's allowlisted runtime map plus explicit per-call overrides.
	A new ambient variable must be added deliberately to the runtime allowlist.
Arbitrary deployment credentials should instead be passed through the
top-level application's configuration or an explicit call option.
	Live Codex commands use ~/scripts/with_bash_secrets and must never print a
key or token.

Secret-bearing structs
Any struct that can hold a key, token, OAuth verifier or authorization header
uses @derive {Inspect, except: [...]} (or a custom Inspect implementation).
This protects common implicit inspection paths such as OTP crash reports,
logger metadata and error tuples. Redaction changes only inspection; the fields
remain available to the runtime code that owns the credential.
Log credential names or the keys of a validated env map, never credential
values or an entire unreviewed map. Persisted auth files are written atomically
with restrictive permissions. Tests use synthetic marker values and keep live
authentication paths behind live-only tags.
Repository policy
Real .env files and files ending in .env are ignored. A checked-in template
must end in .env.example. The package must not contain developer auth files,
captured keys or token-bearing logs.
Two executable guards backstop review:
	scripts/atom_guard.sh rejects dynamic atom creation from wire data.
	scripts/secrets_guard.sh rejects whole-environment runtime snapshots and
secret-named struct fields without Inspect redaction. A reviewed false
positive may use # secret-safe: on the matching line or immediately above
it.

Both guards run in mix ci; the full release gate also runs them directly.
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    Migrating to 0.19

Codex SDK 0.19 aligns its subprocess runtime with cli_subprocess_core ~> 0.7.0.
This makes the SDK directly compatible with agent_session_manager 0.14 and
newer releases that use the same core line. No Codex-facing API migration is
required.
Update the dependency:
{:codex_sdk, "~> 0.19.0"}
Then resolve dependencies normally. Applications that also declare
cli_subprocess_core directly must allow the ~> 0.7.0 line.
The release also preserves empty arrays in app-server payloads, projects
approval and full-auto policies explicitly, and completes interrupted
app-server streams without waiting indefinitely.
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    Codex Provider Behavior Manifest

Provider-native Codex behavior must be proven here before this SDK translates
it. This manifest is SDK-owned evidence; it is not proof that ASM can expose the
feature as common behavior across providers.
	Feature	Evidence type	CLI version/source revision	Fixture	Live smoke	Known unsupported semantics	Date verified
	codex exec --json argument rendering for model, reasoning config, profile, sandbox, working directory, additional directories, output schema, continuation/cancellation, and image flags	source inspection note and SDK render tests	current Codex CLI contract as represented by SDK options	test/codex/runtime_exec_render_test.exs; test/codex/exec_test.exs	examples/promotion_path/sdk_direct_codex.exs	Codex-native exec flags; ASM must not accept these as generic provider options without all-four proof	2026-04-29
	App-server transport, dynamic tools, MCP notifications, approval requests, sandbox policy, and permission profiles	source inspection note, recorded app-server fixtures, and live examples	current Codex app-server contract	test/codex/app_server_transport_test.exs; examples/live_app_server_dynamic_tools.exs; examples/live_app_server_approvals.exs	Existing app-server live examples	Codex-native only; does not establish common ASM host tools, approvals, MCP, or sandbox policy	2026-04-29
	Shared execution_surface normalization for local and SSH placement	source inspection note and SDK runtime tests	current cli_subprocess_core dependency	test/codex/exec_test.exs; test/codex/runtime_exec_render_test.exs	examples/promotion_path/sdk_direct_codex.exs for local keyword input; live SSH tests remain opt-in	Placement only; execution surface metadata must not become provider-native Codex configuration	2026-04-29
	GPT-5.6 Sol/Terra/Luna and GPT-5.3-Codex-Spark model selection with model-specific defaults and effort sets	upstream model registry, official Codex docs, authenticated live model probe, SDK projection tests, and live Spark exec	codex-cli 0.144.1; upstream bca577d69a; live model/list with includeHidden: true	test/codex/models_test.exs; test/codex/options_test.exs; ../cli_subprocess_core/test/cli_subprocess_core/model_registry_test.exs	Authenticated probe and exact-OK Spark exec on 2026-07-10; Sol is default	Explicit CLI IDs only; no gpt-5.6 API alias; Luna lacks ultra; Spark is text-only, Pro-only preview, and non-API	2026-07-10
	ChatGPT login app branding/hosted success page and plugin install-policy source	upstream app-server v2 protocol and SDK request/typed-protocol tests	codex-cli 0.144.0; upstream account.rs and plugin.rs at 6ced1ac5eb	test/codex/app_server/api_test.exs; test/codex/protocol/plugin_test.exs	Covered by the authenticated app-server initialization/model probe environment; no credential values recorded	Codex app-server only; not an ASM common auth/plugin contract	2026-07-09
	Experimental Amazon Bedrock login request and persisted auth shape	upstream app-server protocol plus auth-store source and SDK request/store tests	upstream 54b8f112a3; LoginAccountParams::AmazonBedrock and AuthMode::BedrockApiKey	test/codex/app_server/account_bedrock_test.exs	Not live-observable with installed codex-cli 0.144.1	Schema-only upstream: the current account processor returns an unimplemented error; requires experimental API initialization; Codex-native and not an ASM common auth contract	2026-07-11
	Codex orphan reaping on the exec lane	source inspection of Codex.Runtime.Exec and cli_subprocess_core's transport option aliasing, plus SDK unit tests	current Codex CLI contract; cli_subprocess_core transport	test/codex/runtime/exec_test.exs	not required — no live provider behavior is asserted	The transport's headless window is the only net that reaps a child whose owner died; this lane previously passed :infinity, disabling it. It now passes the declared transport_headless_timeout_ms.	2026-07-25
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    Models and Reasoning Configuration

This guide explains how model selection and reasoning-effort levels work in the
Codex SDK, where canonical defaults live, and how to override them at every
layer of the configuration stack.
Quick Reference
# Use the bundled registry default model metadata (currently gpt-5.6-sol)
{:ok, opts} = Codex.Options.new(%{})

# Explicitly choose a model
{:ok, opts} = Codex.Options.new(%{model: "gpt-5.6-sol"})

# Override reasoning effort
{:ok, opts} = Codex.Options.new(%{model: "gpt-5.6-terra", reasoning_effort: :ultra})

# A model newer than the bundled registry passes through by default (with a
# logged warning) - see "Models Newer Than The Bundled Registry" below
{:ok, opts} = Codex.Options.new(%{model: "gpt-5.7-not-yet-bundled"})

# Use the realtime default model
agent = %Codex.Realtime.Agent{model: Codex.Realtime.Agent.default_model()}
Model Defaults
The SDK derives bundled text-model metadata from the shared
CliSubprocessCore.ModelRegistry catalog:
	Context	Default	Source
	API auth mode	Codex.Models.default_model(:api)	First picker-visible API-supported model from the active catalog, with Codex.Config.Defaults.default_api_model/0 as fallback
	ChatGPT auth mode	Codex.Models.default_model(:chatgpt)	First picker-visible ChatGPT model from the active catalog, with Codex.Config.Defaults.default_chatgpt_model/0 as fallback
	Realtime sessions	Codex.Realtime.Agent.default_model()	@default_model in Codex.Realtime.Agent
	Speech-to-text	Codex.Voice.Models.OpenAISTT.model_name()	@default_model in OpenAISTT
	Text-to-speech	Codex.Voice.Models.OpenAITTS.model_name()	@default_model in OpenAITTS

Codex.Models.default_model/0 is a registry reader. It does not apply env
overrides and it does not force live exec/app-server runs to use that model.
Those live runtime surfaces only pin a model when Codex.Options resolves an
explicit model from user input, CODEX_MODEL, or an OSS provider route.
The exact text default is catalog-derived, not a permanent public contract.
With the shared catalog selected for this SDK, both text auth modes currently
resolve to gpt-5.6-sol (default reasoning effort :low).
Upstream's separate Amazon Bedrock catalog also prioritizes GPT-5.6 Sol as its
provider default, followed by Terra and Luna. That catalog behavior is distinct
from the experimental Bedrock login request, which current upstream still
reports as unimplemented.
The active offline catalog is owned by CliSubprocessCore.ModelRegistry. In a
sibling development checkout its Codex data lives at
../cli_subprocess_core/priv/models/codex.json; standalone and released builds
consume the same catalog from their selected cli_subprocess_core dependency.
This SDK does not ship or read a second model-data copy.
Persistent Codex.OAuth login participates in the same ChatGPT auth-mode model
selection. Memory-only external app-server auth is connection-local and does not
change the current BEAM process's default-model inference on its own.
Environment Overrides
When you build Codex.Options without an explicit :model, the shared payload
resolver checks these environment variables (in order) before leaving model
selection implicit for the installed codex CLI runtime:
	CODEX_MODEL
	OPENAI_DEFAULT_MODEL
	CODEX_MODEL_DEFAULT

CODEX_MODEL=gpt-5.6-sol mix run my_script.exs

Available Models
Call Codex.Models.list_visible/1 to see the bundled picker-visible catalog:
iex> Codex.Models.list_visible(:api) |> Enum.map(& &1.id)
#=> [
#=>   "gpt-5.6-sol",
#=>   "gpt-5.6-terra",
#=>   "gpt-5.6-luna",
#=>   "gpt-5.5",
#=>   "gpt-5.4",
#=>   "gpt-5.4-mini",
#=>   "gpt-5.3-codex-spark"
#=> ]

iex> Codex.Models.list_visible(:chatgpt) |> Enum.map(& &1.id)
#=> [
#=>   "gpt-5.6-sol",
#=>   "gpt-5.6-terra",
#=>   "gpt-5.6-luna",
#=>   "gpt-5.5",
#=>   "gpt-5.4",
#=>   "gpt-5.4-mini",
#=>   "gpt-5.3-codex-spark"
#=> ]
That is the bundled picker-visible snapshot shipped with this repo and the
order Codex.Models.list_visible/1 exposes locally. The catalog also carries
an internal codex-auto-review entry (visibility :internal) that
list_visible/1 omits by default, matching upstream's "hide" visibility for
that model.
This catalog was last verified 2026-07-10 against a live model/list
JSON-RPC probe (including includeHidden: true) run directly against an
authenticated codex-cli 0.144.1 install. The pulled upstream source snapshot
placed GPT-5.6 Sol first and still listed gpt-5.2; the live backend made Sol
the default, exposed Spark, and did not serve gpt-5.2. A live Spark exec also
returned the expected response. The bundled catalog therefore follows the
live current CLI contract. Repeat the probe with
Codex.AppServer.model_list(conn, include_hidden: true) when the installed CLI
changes.
The current specialized Codex IDs are explicit:
	Model	Role	Default effort	Supported efforts
	gpt-5.6-sol	Frontier agentic coding	:low	:low, :medium, :high, :xhigh, :max, :ultra
	gpt-5.6-terra	Balanced everyday agentic coding	:medium	:low, :medium, :high, :xhigh, :max, :ultra
	gpt-5.6-luna	Fast agentic coding	:medium	:low, :medium, :high, :xhigh, :max
	gpt-5.3-codex-spark	Near-instant text-only ChatGPT Pro preview	:high	:low, :medium, :high, :xhigh

The OpenAI API's gpt-5.6 family alias is not added to this Codex CLI catalog.
Select one of the explicit IDs reported by model/list.
Spark is a ChatGPT Pro research preview with a separate usage limit and is not
available through the OpenAI API at launch; inspect supported_in_api before
presenting it in API-key-only product UI.
Upstream model-availability announcements now consider only the first eligible
catalog entry. Once that announcement reaches its display limit, Codex shows no
announcement instead of falling back to an older model's announcement.
Dependency And Release Ordering
Development dependency selection prefers a real sibling path, then the GitHub
source, then Hex. Release tasks intentionally select Hex, so a release consumes
the catalog published by cli_subprocess_core, not an arbitrary workspace
copy. Publish the dependency chain bottom-up:
	ground_plane_contracts and ground_plane_persistence_policy 0.1.0
	execution_plane, execution_plane_process, and
execution_plane_jsonrpc 0.1.0
	cli_subprocess_core 0.7.0
	codex_sdk 0.19.0

The publish preflight blocks codex_sdk 0.19.0 until those prerequisite
packages are available on Hex. Publish mode must lock the ordinary Hex graph;
the SDK cannot substitute sibling paths or the Execution Plane projection for
that proof. After each parent release, verify the chain again from a clean
Hex-only consumer before publishing this SDK.
The recommended installed CLI remains codex-cli 0.144.1; no stable 0.145
release is available. The SDK also carries additive parser coverage derived
from newer protocol source. Those optional fields are harmless when absent and
become available when the connected CLI emits them. A live app-server build
reporting 0.144.1 already exposed turn timing, while the current exec JSONL
terminal event still exposes usage only.
Models Newer Than The Bundled Registry
The bundled catalog is a vendored snapshot - it lags real upstream releases
between SDK versions. Codex.Options does not need to wait for a catalog
refresh to use a new model: pass it explicitly via model: or CODEX_MODEL
and it passes through as-is, because allow_unknown_model defaults to true
(matching the installed codex CLI, which does not itself validate --model
against this registry):
iex> {:ok, opts} = Codex.Options.new(%{model: "gpt-5.7-not-yet-bundled"})
16:20:00.000 [warning] Codex model "gpt-5.7-not-yet-bundled" is not in the
bundled model registry; passing it through as-is. ...
iex> opts.model
"gpt-5.7-not-yet-bundled"
iex> opts.model_payload.extra["unregistered"]
true
Reasoning-effort coercion and upgrade metadata are unavailable for a
passthrough model (supported_reasoning_efforts/1 returns [],
get_upgrade/1 returns nil), since neither exists in the bundled catalog
for it - but the model id itself reaches the CLI/app-server unchanged.
Pass allow_unknown_model: false to restore strict rejection (useful for
catching a typo'd CODEX_MODEL/model: early rather than silently sending
it to the CLI):
iex> Codex.Options.new(%{model: "gpt-5.7-not-yet-bundled", allow_unknown_model: false})
{:error, {:unknown_model, "gpt-5.7-not-yet-bundled", [...known ids...], :codex}}
Codex.Thread.Options (the :app_server transport) has always accepted any
model string without registry validation at all - there is no
allow_unknown_model flag there because there is nothing to opt out of.
Each model preset includes:
	id / model / display_name - the model identifier
	description - short human-readable description
	default_reasoning_effort - the effort level used when none is specified
	supported_reasoning_efforts - the effort levels the model accepts
	is_default - whether this is the default for the auth mode
	upgrade - optional upgrade path to a newer model

Reasoning Effort
Reasoning effort controls how much "thinking" the model does before responding.
Higher effort produces better answers for complex problems but increases latency
and cost.
Current upstream Responses requests always include a reasoning object and ask
for encrypted reasoning content, using configured effort or the selected
model's default. Reasoning summaries are still capability-aware: Codex omits
the summary parameter and its streaming-delivery option when the final selected
model does not support reasoning summaries. These are CLI transport behaviors;
the SDK continues to pass the corresponding model and reasoning configuration
through without duplicating that capability gate.
Valid Levels
	Atom	String	Description
	:none	"none"	No reasoning
	:minimal	"minimal"	Minimal reasoning
	:low	"low"	Fast responses with lighter reasoning
	:medium	"medium"	Balanced speed and reasoning depth (default)
	:high	"high"	Greater reasoning depth for complex problems
	:xhigh	"xhigh"	Extra-high reasoning for the most complex problems
	:max	"max"	Upstream's highest first-class effort level
	:ultra	"ultra"	Upstream's highest-yet first-class effort level

Aliases "extra_high" and "extra-high" are also accepted and normalize to
:xhigh. Any other non-empty string is accepted and passed through
unchanged (e.g. a model-specific effort value newer than this list) - only
normalize_reasoning_effort/1 rejects blank/empty input. GPT-5.6 Sol and Terra
advertise both :max and :ultra; Luna advertises :max but not :ultra.
Validation is model-specific.
Setting Reasoning Effort
At the Options level (applies to all threads):
{:ok, opts} = Codex.Options.new(%{reasoning_effort: :high})
At the Thread level (per-thread override):
{:ok, thread_opts} = Codex.Thread.Options.new(%{reasoning_effort: :low})
Per-turn (via config overrides):
Codex.Thread.run(thread, "complex question", %{
  config_overrides: [{"model_reasoning_effort", "xhigh"}]
})
Automatic Coercion
Not all models support all effort levels. When you request an unsupported level,
the SDK automatically coerces it to the nearest supported value:
# Current Codex models do not accept :minimal, so it coerces to :low.
iex> Codex.Models.coerce_reasoning_effort("gpt-5.4-mini", :minimal)
:low

iex> Codex.Models.coerce_reasoning_effort("gpt-5.4-mini", :xhigh)
:xhigh
Use Codex.Models.supported_reasoning_efforts/1 to query what a model accepts:
iex> Codex.Models.supported_reasoning_efforts("gpt-5.4-mini")
[
  %{effort: :low, description: "Low"},
  %{effort: :medium, description: "Medium"},
  %{effort: :high, description: "High"},
  %{effort: :xhigh, description: "Xhigh"}
]
Normalizing Effort Values
Use Codex.Models.normalize_reasoning_effort/1 to parse strings or atoms:
iex> Codex.Models.normalize_reasoning_effort("extra_high")
{:ok, :xhigh}

iex> Codex.Models.normalize_reasoning_effort(:medium)
{:ok, :medium}

iex> Codex.Models.normalize_reasoning_effort("invalid")
{:error, {:invalid_reasoning_effort, "invalid"}}
Configuration Layers
Model and reasoning configuration follows the SDK's layered override system.
Later layers take precedence:
	Bundled registry metadata - Codex.Models.default_model/0 and Codex.Models.default_reasoning_effort/1 expose the vendored catalog defaults
	Environment variables - CODEX_MODEL, OPENAI_DEFAULT_MODEL, and CODEX_MODEL_DEFAULT are consumed when Codex.Options is built without an explicit model
	Codex.Options - :model and :reasoning_effort fields
	Codex.Thread.Options - per-thread overrides
	Codex.Thread.Options.config_overrides - TOML-style key/value pairs
	Per-turn config_overrides - passed to Codex.Thread.run/3

If Codex.Options still has no explicit model after that resolution, the exec
and app-server transports leave model selection to the installed codex CLI.
openai_base_url and model_providers
Layered config.toml files can also affect provider resolution:
	openai_base_url overrides the built-in openai provider base URL and wins over OPENAI_BASE_URL
	user [model_providers.<id>] entries extend the built-in provider set
	reserved built-ins such as openai, ollama, and lmstudio cannot be overridden

Example:
openai_base_url = "https://gateway.example.com/v1"

[model_providers.openai_custom]
name = "OpenAI Custom"
base_url = "https://gateway.example.com/v1"
env_key = "OPENAI_API_KEY"
wire_api = "responses"
Use model_provider = "openai_custom" in config, or pass model_provider in thread options,
when you want turns to target the custom provider ID.
Config Overrides
Both Codex.Options and Codex.Thread.Options accept a :config map that
gets serialized as --config key=value CLI flags:
{:ok, opts} = Codex.Options.new(%{
  config: %{
    "model_reasoning_effort" => "xhigh",
    "model_reasoning_summary" => "concise"
  }
})
Nested maps are automatically flattened with dot notation:
%{"sandbox_workspace_write" => %{"network_access" => true}}
# becomes: "sandbox_workspace_write.network_access" => true
Model Verbosity
Model verbosity is separate from reasoning effort. It controls how much detail
the model includes in its responses:
{:ok, thread_opts} = Codex.Thread.Options.new(%{model_verbosity: :low})
Valid values: :low, :medium, :high (or their string equivalents).
Realtime and Voice Models
Realtime and voice subsystems use separate model families:
Realtime
# Uses the default realtime model
agent = Codex.Realtime.agent(name: "Assistant")

# Override with a specific model
agent = Codex.Realtime.agent(name: "Mini", model: "gpt-4o-mini-realtime-preview")
The default realtime model is accessible via Codex.Realtime.Agent.default_model/0.
Voice (STT/TTS)
# Default STT model
stt = Codex.Voice.Models.OpenAISTT.new()

# Default TTS model
tts = Codex.Voice.Models.OpenAITTS.new()

# Custom models
stt = Codex.Voice.Models.OpenAISTT.new("whisper-1")
tts = Codex.Voice.Models.OpenAITTS.new("tts-1-hd")
The OpenAIProvider delegates to the individual STT/TTS module defaults.
Upgrade Paths
Some models have upgrade paths to newer versions. Query them with:
iex> Codex.Models.get_upgrade("gpt-5.5")
nil

iex> Codex.Models.get_upgrade("gpt-5.4")
nil
Upgrade targets come from the bundled/current catalog and can change across
upstream pulls.
Architecture: Where Defaults Live
The SDK follows a single-source-of-truth pattern for model defaults and model
metadata:
	Constant	Module	Used By
	Shared CliSubprocessCore.ModelRegistry catalog	Codex.Models	Visible model listing, default selection, upgrade metadata
	Codex.Config.Defaults.default_api_model/0 and default_chatgpt_model/0	Codex.Config.Defaults	Fallback when catalog-based default selection cannot resolve
	@default_model	Codex.Realtime.Agent	Codex.Realtime.Session, examples
	@default_model	Codex.Voice.Models.OpenAISTT	OpenAIProvider, examples
	@default_model	Codex.Voice.Models.OpenAITTS	OpenAIProvider, examples

Downstream modules reference these via public functions (default_model/0,
model_name/0) rather than duplicating string literals.
For Tests
Import Codex.Test.ModelFixtures to reference canonical model constants:
import Codex.Test.ModelFixtures

test "uses the default model" do
  {:ok, opts} = Options.new(%{})
  assert opts.model == default_model()
end
Available fixtures: default_model/0, alt_model/0, max_model/0,
realtime_model/0, stt_model/0, tts_model/0.
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    Configuration Defaults

The Codex.Config.Defaults module is the single source of truth for every
tunable constant in the Codex SDK. Instead of scattering magic numbers across
modules, all defaults live in one place and are referenced via zero-arity
function calls.
How It Works
Every default is a public, zero-arity function with a @doc and @spec:
Codex.Config.Defaults.exec_timeout_ms()
#=> 3_600_000

Codex.Config.Defaults.openai_api_base_url()
#=> "https://api.openai.com/v1"
Consuming modules reference these functions either directly or through module
attributes:
# Direct call
timeout = Defaults.mcp_call_timeout_ms()

# Module attribute (resolved at compile time)
@default_timeout_ms Defaults.mcp_call_timeout_ms()
Runtime Overrides
A subset of defaults support runtime override via Application.get_env/3.
These are clearly documented on each function. Override them in
config/runtime.exs:
config :codex_sdk,
  rate_limit_default_delay_ms: 120_000,
  rate_limit_max_delay_ms: 600_000,
  rate_limit_multiplier: 3.0,
  attachment_ttl_ms: 3_600_000,
  attachment_cleanup_interval_ms: 120_000,
  default_transport: :exec
default_transport: :exec is the historical compatibility selector for the
default subprocess lane backed by cli_subprocess_core. It does not imply
direct ownership of the Erlang :exec worker.
Layered Config Notes
Not every runtime behavior is a Codex.Config.Defaults constant. Two important upstream-parity
settings live in layered config.toml files instead:
	openai_base_url overrides the built-in openai provider base URL and takes precedence over OPENAI_BASE_URL
	[model_providers.<id>] entries extend the built-in provider set, but reserved IDs (openai, ollama, lmstudio) are rejected

Custom trust roots are also environment-driven rather than Defaults-driven: CODEX_CA_CERTIFICATE
is preferred over SSL_CERT_FILE, with blank values treated as unset.
OAuth issuer resolution is also separate from openai_base_url: overriding the
OpenAI API base URL does not change the ChatGPT OAuth authority. Use
Codex.OAuth auth_issuer: options (or layered auth_issuer) for that.
All env-backed layered config is standalone compatibility behavior. Governed
Codex execution requires explicit authority refs and materialized env for one
bounded effect; normal layered config, shell env, and saved CLI auth files do
not satisfy governed authority.
An explicit layered personality = "none" is meaningful upstream. When the
selected model supports personality instructions, Codex removes the catalog's
# Personality section instead of treating none as a literal personality;
an explicit base_instructions override remains untouched.
Defaults Reference
Transport Timeouts
	Function	Default	Description
	exec_timeout_ms/0	3,600,000	Overall exec process timeout (1 hour)
	transport_close_grace_ms/0	2,000	Grace period before escalating close
	transport_shutdown_grace_ms/0	250	Grace period before kill
	transport_kill_grace_ms/0	250	Grace period before demonitor
	transport_max_buffer_size/0	1,048,576	Max stdout buffer (1 MiB)
	transport_max_stderr_buffer_size/0	262,144	Max stderr buffer (256 KiB)
	transport_call_timeout_ms/0	5,000	GenServer call timeout
	transport_force_close_timeout_ms/0	500	Force-close timeout
	transport_headless_timeout_ms/0	5,000	Headless transport timeout
	transport_finalize_delay_ms/0	25	Finalize exit drain delay
	transport_max_lines_per_batch/0	200	Max stdout lines per drain batch

MCP Timeouts
	Function	Default	Description
	mcp_init_timeout_ms/0	10,000	Initialize handshake timeout
	mcp_list_timeout_ms/0	30,000	tools/list, resources/list timeout
	mcp_call_timeout_ms/0	60,000	tools/call timeout
	mcp_default_retries/0	3	Default retry count
	mcp_notification_timeout_ms/0	10,000	Notification send timeout
	mcp_server_request_timeout_ms/0	30,000	App-server MCP request timeout

App-Server Timeouts
	Function	Default	Description
	app_server_init_timeout_ms/0	10,000	Connection init timeout
	app_server_request_timeout_ms/0	30,000	JSON-RPC request timeout
	approval_timeout_ms/0	30,000	Approval callback timeout

Tool Defaults
	Function	Default	Description
	shell_timeout_ms/0	60,000	Shell command timeout
	shell_max_output_bytes/0	10,000	Max shell output before truncation
	file_search_max_results/0	100	File search max results
	web_search_max_results/0	10	Web search max results

OAuth / HTTP Timeouts
	Function	Default	Description
	oauth_http_timeout_ms/0	10,000	OAuth token request timeout
	oauth_refresh_skew_ms/0	30,000	Refresh before expiry threshold
	oauth_browser_callback_timeout_ms/0	120,000	Browser callback wait timeout
	oauth_device_code_timeout_ms/0	900,000	Device-code login timeout
	oauth_device_code_max_poll_interval_ms/0	10,000	Max device-code backoff interval
	oauth_wsl_device_fallback_grace_ms/0	5,000	WSL browser-to-device fallback grace period
	remote_models_http_timeout_ms/0	10,000	Model list HTTP timeout
	sessions_apply_timeout_ms/0	60,000	Session apply timeout

Retry / Backoff
	Function	Default	Runtime Key
	backoff_base_delay_ms/0	100	—
	backoff_max_ms/0	5,000	—
	backoff_max_exponent/0	20	—
	retry_max_attempts/0	4	—
	retry_base_delay_ms/0	200	—
	retry_max_delay_ms/0	10,000	—
	rate_limit_default_delay_ms/0	60,000	:rate_limit_default_delay_ms
	rate_limit_max_delay_ms/0	300,000	:rate_limit_max_delay_ms
	rate_limit_multiplier/0	2.0	:rate_limit_multiplier

URLs
	Function	Default
	openai_api_base_url/0	"https://api.openai.com/v1"
	openai_realtime_ws_url/0	"wss://api.openai.com/v1/realtime"
	sessions_dir/0	$CODEX_HOME/sessions (default ~/.codex/sessions)

Model Defaults
	Function	Default
	default_api_model/0	"gpt-5.6-sol"
	default_chatgpt_model/0	"gpt-5.6-sol"
	remote_models_cache_ttl_seconds/0	300

Protocol Constants
	Function	Default
	mcp_protocol_version/0	"2025-06-18"
	jsonrpc_version/0	"2.0"
	mcp_tool_name_delimiter/0	"__"
	mcp_max_tool_name_length/0	64

Files / Attachments
	Function	Default	Runtime Key
	attachment_ttl_ms/0	86,400,000	:attachment_ttl_ms
	attachment_cleanup_interval_ms/0	60,000	:attachment_cleanup_interval_ms

Audio / Voice
	Function	Default
	pcm16_sample_rate/0	24,000
	pcm16_bytes_per_sample/0	2
	g711_sample_rate/0	8,000
	g711_bytes_per_sample/0	1
	voice_default_sample_rate/0	24,000
	tts_buffer_size/0	120
	tts_stream_timeout_ms/0	30,000
	stt_model/0	"gpt-4o-transcribe"
	tts_model/0	"gpt-4o-mini-tts"
	tts_default_voice/0	:ash
	stt_default_turn_detection/0	%{"type" => "semantic_vad"}
	tts_default_instructions/0	(partial-sentence streaming prompt)

Telemetry
	Function	Default
	telemetry_otel_handler_id/0	"codex-otel-tracing"
	telemetry_default_originator/0	:sdk
	telemetry_processor_name/0	:codex_sdk_processor

Client Identity
	Function	Default
	client_name/0	"codex-elixir"
	client_version/0	Application version or "0.0.0"

Other
	Function	Default	Runtime Key
	preserved_env_keys/0	10 standard env keys	—
	stream_queue_pop_timeout_ms/0	5,000	—
	max_agent_turns/0	10	—
	system_config_path/0	/etc/codex/config.toml	—
	project_root_markers/0	[".git"]	—
	default_transport/0	:exec (compatibility selector)	:default_transport
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    OAuth and Login

Codex.OAuth adds an SDK-managed ChatGPT OAuth path alongside the existing
API-key and CLI passthrough auth behavior.
Use it when you want:
	upstream-compatible persistent ChatGPT login written to auth.json
	a host-managed login UX built from begin_login/1 + await_login/2
	memory-only auth for embedded app-server clients

Auth resolution overview
For normal CLI-backed SDK execution, auth precedence remains:
	CODEX_API_KEY
	auth.json OPENAI_API_KEY
	ChatGPT OAuth tokens in auth.json

Codex.OAuth only manages the ChatGPT OAuth branch. It does not replace direct
API-key auth for realtime or voice.
OAuth files, API keys, and normal CODEX_HOME state are native standalone
mechanics until a caller explicitly promotes them through governed authority.
Governed Codex execution must use control-plane authority refs, credential
handles or leases, target grants, and materialized auth. A saved auth.json,
env var, local login, or shell-provided remote auth token cannot satisfy
governed authority on its own.
When governed_authority: refs are present, OAuth and account helpers derive
their child context from supplied process_env / env values instead of the
caller shell. Missing governed CODEX_HOME is rejected for persistent
child-auth work, and unmanaged ambient Codex auth/base-url/model env is
rejected before it can influence the effect.
Persistent OAuth respects upstream auth_mode:
	chatgpt means managed ChatGPT OAuth persisted on disk
	chatgptAuthTokens remains external/ephemeral semantics
	stale OPENAI_API_KEY values in auth.json do not silently override a
persisted ChatGPT auth_mode

ChatGPT plan strings are canonicalized before the SDK exposes or forwards them:
	hc and case variants of enterprise become "enterprise"
	education and edu become "edu"
	existing canonical lowercase plans such as "free", "plus", "pro",
"team", and "business" stay unchanged

Public API
{:ok, result} = Codex.OAuth.login(storage: :file, interactive?: true)
{:ok, status} = Codex.OAuth.status()
{:ok, status} = Codex.OAuth.refresh()
:ok = Codex.OAuth.logout()
Host applications can control the browser UX directly:
{:ok, pending} = Codex.OAuth.begin_login(storage: :memory, interactive?: true)
:ok = Codex.OAuth.open_in_browser(pending)
{:ok, result} = Codex.OAuth.await_login(pending, timeout: 120_000)
Storage modes
storage: :file or :auto
	writes upstream-compatible auth.json under the effective CODEX_HOME
	normal exec/app-server/model-list flows can reuse those credentials naturally
	Codex.OAuth.refresh/1 rotates refreshed tokens back into that file

storage: :memory
	keeps tokens in memory only
	avoids writing the login to disk
	is the mode used for external app-server auth

Environment behavior
	Local desktop: browser auth code + PKCE + loopback callback
	WSL: browser first, then device code fallback if the callback never arrives
	SSH/headless/container: device code by default
	CI/non-interactive: no automatic login; existing credentials are used or the
call fails clearly

The browser flow always uses:
	an external browser
	PKCE S256
	a loopback listener bound to 127.0.0.1, with an upstream-compatible browser redirect URI on localhost
	the upstream-compatible localhost callback port 1455 by default, unless explicitly overridden

App-server integration
Persistent child auth:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"},
    oauth: [mode: :auto, storage: :file, interactive?: true]
  )
Memory-only external auth:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    experimental_api: true,
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"},
    oauth: [mode: :auto, storage: :memory, auto_refresh: true]
  )
Memory mode works like this:
	the SDK obtains ChatGPT OAuth tokens natively
	the app-server child initializes normally
	the SDK calls account/login/start with chatgptAuthTokens
	a connection-owned refresh responder answers
account/chatgptAuthTokens/refresh

Set auto_refresh: false when you want to subscribe and respond to refresh
requests yourself.
For the current browser-login presentation contract, pass the app-server
options directly to the account login helper:
Codex.AppServer.Account.login_start(conn, :chatgpt,
  app_brand: :chatgpt,
  codex_streamlined_login: true,
  use_hosted_login_success_page: true
)
app_brand accepts :codex or :chatgpt. The boolean fields are emitted only
when enabled, matching codex-cli 0.144.0's account/login/start request.
Experimental Amazon Bedrock login
The upstream app-server schema includes an unstable Bedrock request variant:
{:ok, conn} =
  Codex.AppServer.connect(codex_opts,
    experimental_api: true,
    process_env: %{"CODEX_HOME" => "/tmp/codex-home"}
  )

Codex.AppServer.Account.login_start(
  conn,
  {:amazon_bedrock, bedrock_api_key, "us-east-1"}
)
The exact request is type: "amazonBedrock" with required apiKey and
region fields. credentialSource belongs to returned account state and is
not a login input. bedrockApiKey auth records persist their key and region in
the nested bedrock_api_key object, with all SDK Inspect paths redacted.
This surface is parser/request ready, not a claim that login currently works:
the current upstream account processor still returns “Amazon Bedrock login is
not implemented.” Do not log or inspect the supplied credential, and keep the
connection opted into experimental_api: true while the API remains unstable.
Remote websocket app-server connections use the same external-auth shape:
{:ok, conn} =
  Codex.AppServer.connect_remote(
    "wss://app-server.example/ws",
    auth_token_env: "CODEX_REMOTE_AUTH_TOKEN",
    experimental_api: true,
    oauth: [mode: :auto, storage: :memory, auto_refresh: true]
  )
Remote mode only supports storage: :memory. storage: :file and :auto are
rejected because there is no managed child process or child CODEX_HOME to
prepare ahead of time.
Child environment semantics
When OAuth is used through Codex.AppServer.connect/2, auth resolution is based
on the effective child cwd and process_env, not the caller's current shell
state. That matters for isolated CODEX_HOME setups and repo-local config.
For connect_remote/2, cwd and process_env still inform auth-context
resolution, but they do not create or prepare a child process. Remote bearer
auth headers are only attached for wss:// or loopback ws:// websocket URLs.
TLS / CA behavior
All OAuth HTTP traffic reuses Codex.Net.CA:
	CODEX_CA_CERTIFICATE
	SSL_CERT_FILE

The same trust root configuration is shared by CLI subprocesses, OAuth refresh,
MCP HTTP/OAuth, remote model fetches, realtime websockets, and voice HTTP
requests.
Example
Run the live OAuth example:
mix run examples/live_oauth_login.exs
mix run examples/live_oauth_login.exs --interactive
mix run examples/live_oauth_login.exs --interactive --browser --no-browser
mix run examples/live_oauth_login.exs --interactive --device
mix run examples/live_oauth_login.exs --interactive --app-server-memory

By default the example uses an isolated temporary CODEX_HOME, so it does not
change the login stored in your normal Codex home. It always prints the current
OAuth status first. In non-interactive mode it never starts a login on its
own: if no saved session is available, it prints SKIPPED and exits cleanly.
Useful switches:
	--interactive allows the example to start a real login when needed.
	--browser forces browser login. --device forces device-code login.
	--no-browser prints the authorization URL and leaves it to you to open it
manually.
	--app-server-memory continues into the memory-mode app-server flow after
login so you can see SDK-managed external auth in action.
	--keep-home keeps the generated temporary CODEX_HOME instead of deleting
it when the example exits.
	CODEX_OAUTH_EXAMPLE_HOME=/path reuses a specific CODEX_HOME so you can
return to the same saved session on later runs.
	--use-real-home makes the example operate on your normal Codex home
intentionally instead of an isolated temporary one.

For browser login, the example uses the upstream-compatible callback
http://localhost:1455/auth/callback by default. If that port is already in
use on your machine, pass --callback-port=<port> and open the printed URL in
your browser.
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All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.19.0 - 2026-08-11
Fixed
	Interrupted app-server streams now complete instead of waiting indefinitely.
	App-server sanitization preserves meaningful empty arrays.
	Full-auto and explicit approval policies are projected consistently across
transports.
	Fresh consumer builds no longer emit Codex-owned compiler warnings that had
been hidden by incremental repository builds.

Changed
	Updated the runtime boundary to cli_subprocess_core ~> 0.7.0, making the
SDK compatible with the current Agent Session Manager dependency graph.
	Release checks now prove that repository-only build_support tooling is
excluded from the published package.

0.18.1 - 2026-07-27
Changed
	Release metadata now targets cli_subprocess_core ~> 0.4.1, allowing this
SDK to resolve alongside agent_session_manager 0.12.1.

0.18.0 - 2026-07-27
Fixed
	Publish preflight now verifies the exact local sibling release on Hex, so an
older package version cannot falsely satisfy release readiness. Nested
package tasks resolve the helper-owning repository, and manifest self-entries
are excluded from prerequisites.
	Orphan reaping is enabled on the exec lane. Codex.Runtime.Exec passed
headless_timeout_ms: :infinity to the shared session, which disabled the
transport's headless window — the only mechanism that removes a subprocess
whose owning process has died. It now passes the declared
transport_headless_timeout_ms (5 s).
	The app-server sanitizer no longer redacts the isSecret protocol flag.
Macro.underscore("isSecret") is is_secret, which matched the
secret-key heuristic and replaced a boolean with "[REDACTED]", so the
schema then correctly rejected the payload. is_secret is a rendering flag
telling the client to mask the answer it collects, never credential material.
	The sanitizer's five redactions are reimplemented as literal binary scanners.
Behavior is byte-identical, verified by a parity harness over 40,056 inputs.
	OAuth context resolution no longer requires the child environment to
equal the authority's materialized launch environment. Resolving an OAuth
context launches no child process and legitimately reads a caller-supplied
process_env, as guides/09-oauth-and-login.md documents. The launch-time
invariant is unchanged and still enforced at its three real call sites.

Changed
	The exec lane carries typed ephemeral, user-config, and rules-isolation
options through to codex exec, allowing completion-only callers to exclude
ambient configuration, MCP servers, hooks, and policy rules.
	Validated the new exec isolation flags against the installed
codex-cli 0.145.0 command surface without claiming a new live model-list
probe.
	Refreshed release locks to zoi 0.18.7, patched Bandit 1.12.3, patched Mint
1.9.3, and PlugCrypto 2.2.0.
	Release metadata now targets cli_subprocess_core ~> 0.3.0.

0.17.0 - 2026-07-13
Added
	GPT-5.6 Sol, Terra, and Luna projections plus the public, text-only
GPT-5.3-Codex-Spark ChatGPT Pro preview from the shared core catalog, with
live model-specific defaults and max/ultra reasoning support (ultra is
not valid for Luna or Spark).
	Current app-server ChatGPT login presentation options: app_brand,
codex_streamlined_login, and use_hosted_login_success_page.
	Typed plugin install_policy_source support for WORKSPACE_SETTING and
IMPLICIT_CANONICAL_APP.
	App-server dynamic host tool support through Codex.Thread.Options.dynamic_tools,
rendering upstream dynamicTools on both thread/start and thread/resume,
plus live documentation and examples/live_app_server_dynamic_tools.exs for
DynamicToolCallRequested / Codex.AppServer.respond/3 handling.
	App-server parity wrappers for marketplace/add, thread/inject_items,
thread/memoryMode/set, memory/reset, fs/watch, fs/unwatch,
mcpServer/resource/read, and mcpServer/tool/call, plus MCP server-status
detail support.
	App-server parity coverage for session_start_source,
responsesapi_client_metadata, realtime output_modality, guardian review
metadata (review_id, optional target_item_id, decision_source,
timed_out), realtime transcript delta/done notifications, MCP tool-call
mcp_app_resource_uri, and newer MCP config aliases.
	Codex.CLI.marketplace_add/2 for the upstream codex marketplace add
command surface.
	A new operational workflows guide and a real marketplace-management example
covering isolated CODEX_HOME marketplace acquisition flows.
	Upstream permissions support: thread_start/2, thread_resume/3,
thread_fork/3, and turn_start/4 accept :permissions (with
:permission_profile/:permissionProfile back-compat aliases), rejecting
conflicting sandbox/sandbox_policy combinations before sending.
	Reasoning effort :max and :ultra, plus custom non-empty string
passthrough for models newer than the SDK's known effort set
(Codex.Models.reasoning_efforts/0, app-server effort param).
	Explicit double-option serviceTier semantics on thread_start,
thread_resume, thread_fork, turn_start, and the new
thread_settings_update/3: omitted leaves it unchanged, explicit nil
clears it.
	environment_add/2, environment_info/2 (experimental remote-environment
registration and shell/cwd discovery), thread_items_list/3,
thread_search/2, and fork last_turn_id.
	New P1 app-server wrappers: thread_delete/2, thread_settings_update/3,
thread_background_terminals_clean/2, thread_background_terminals_list/2,
thread_background_terminals_terminate/3, permission_profile_list/2,
model_provider_capabilities_read/1, thread_realtime_append_speech/3,
thread_realtime_list_voices/1, and account usage/1 /
workspace_messages/1 / consume_rate_limit_reset_credit/2 (the latter
accepts an optional credit_id to redeem a specific rate-limit reset
credit from rate_limits/1's rateLimitResetCredits.credits list).
	thread_realtime_start/4 accepts flush_transcript_tail_on_session_end.
	Codex.Events.AttestationGenerateRequested and
Codex.Events.CurrentTimeReadRequested, the two server-request types that
previously had no SDK-side representation at all.
	Codex.Options accepts allow_unknown_model (default true, matching the
installed codex CLI, which does not itself validate --model against
the SDK's bundled registry): a model newer than the bundled
cli_subprocess_core catalog now passes through with a logged warning
instead of hard-failing on Codex.Options.new/1, matching
Codex.Thread.Options's existing behavior. Pass allow_unknown_model: false to restore strict rejection.
	Codex.Protocol.Plugin.Summary gains a typed version field
(remote-marketplace advertised version, distinct from any locally
materialized package version), and plugin/list accepts
marketplace_kinds.
	Refreshed the bundled cli_subprocess_core Codex model catalog against an
authenticated codex-cli 0.144.1 model/list probe with hidden entries.
The current public lineup is gpt-5.6-sol (default), gpt-5.6-terra,
gpt-5.6-luna, gpt-5.5, gpt-5.4, gpt-5.4-mini, and
gpt-5.3-codex-spark, plus the internal codex-auto-review; source-only
gpt-5.2 remains excluded. Also
added a matching allow_unknown opt-in to
CliSubprocessCore.ModelRegistry.resolve/3 so every consumer of that
shared core (this SDK, claude_agent_sdk, agent_session_manager) can
pass through a model newer than its bundled catalog consistently.
	Additive terminal-turn timing and failure metadata: TurnCompleted now
carries lane-appropriate started_at, completed_at, duration_ms,
time_to_first_token_ms, and error values, while TurnAborted carries its
available timing fields. Both event parsers remain absence-tolerant;
authenticated codex-cli 0.144.1 app-server capture already includes
start/completion/duration values, while its exec JSONL completion remains
usage-only and the parser-ahead exec shapes are source-derived fixtures.
	Typed plugin scheduledTasks metadata through
Codex.Protocol.Plugin.ScheduledTaskSummary and
ScheduledTaskSchedule, including hourly, daily, weekdays, and weekly
schedules with lossless unknown-tag fallback.
	Opaque response-item ID regression coverage for both bare and newer prefixed
forms, plus rollout/thread-history ordinal projection through session
metadata.
	Experimental Amazon Bedrock login request support via
login_start(conn, {:amazon_bedrock, api_key, region}), exact
amazonBedrock wire encoding, bedrockApiKey auth-mode recognition, and
auth-store persistence. The API requires experimental_api: true; current
upstream publishes the schema but still returns an unimplemented error.
	Lossless unknown exec-event fallback and atom-safety enforcement through
.credo.exs, Credo.Check.Warning.UnsafeToAtom, and
scripts/atom_guard.sh in mix ci.
	scripts/secrets_guard.sh in mix ci, .env ignore policy, an
environment-and-secrets guide, and a VERSION-to-Mix-project consistency
test.

Changed
	Standardized the release README on the 200px package SVG plus GitHub and MIT
badges while retaining the established 2025 MIT copyright notice.
	Prepared the Hex release against cli_subprocess_core ~> 0.2.0, retaining
the shared core as the package's only internal runtime dependency, and set
the supported Elixir line to ~> 1.19. Publish mode selects the released
Hex dependency while local development retains path/GitHub/Hex fallback.
	The bundled Codex catalog now matches a live authenticated
codex-cli 0.144.1 model/list probe from 2026-07-10. gpt-5.6-sol is the
live default, Spark is public but non-API, and no gpt-5.6 compatibility
alias is added.
	Removed the unused SDK-local priv/models.json and its package entry.
CliSubprocessCore.ModelRegistry is now the sole runtime and packaged Codex
catalog source; stale local dependency-cache evidence was also pruned.
	Refreshed all compatible dependencies, including Zoi 0.18.5 and patched
Bandit/Plug/Mint/Req HTTP-stack releases.
	Local plugin path handling now accepts alternate discoverable
.claude-plugin/plugin.json and .claude-plugin/marketplace.json layouts
while preserving Codex-native scaffold and write defaults.
	The bundled visible model catalog and docs now match the live model lineup:
gpt-5.6-sol (default), Terra, Luna, gpt-5.5, gpt-5.4,
gpt-5.4-mini, the Spark preview, and internal codex-auto-review.
	README, guides, examples, and the example runner now document and exercise
the expanded app-server, marketplace, MCP, guardian-review, realtime
transcript, and thread-management surface.
	HexDocs/package metadata now includes the guides and examples directories so
published docs can keep the guide menu intact.
	Added governed authority refs for Codex options, exec, app-server remote
auth, OAuth context, and account-login config resolution. Standalone env,
saved CLI auth, and native login behavior remain the default, while governed
paths ignore or reject unmanaged ambient Codex auth/base-url/model env and
require materialized child env for bounded effects.
	Bumped the zoi dependency requirement to ~> 0.18 to match
cli_subprocess_core's current requirement.
	Hardened mix ci with atom and secrets guards. Runtime environment
materialization now takes a named allowlist instead of copying the entire OS
environment; callers can still pass explicit env/process_env overrides
for additional bounded values.
	Documented current upstream behavior for reasoning payloads and summary
support, personality = "none", Bedrock model ordering, model-announcement
fallback, workspace-plugin hook trust, and the surviving execpolicy check
command after removal of the legacy policy engine.

Security
	Redacted credentials from Inspect output for auth tokens/records and
Bedrock credentials, global/realtime/MCP/voice client configuration, and
OAuth PKCE, browser, device, loopback, context, and session state.
	Added a secrets guard that rejects whole-environment runtime snapshots and
unredacted secret-named struct fields. Removed tracked demo path residue and
relocated the out-of-place constitution prose under docs/archive/.

Fixed
	CLI-backed exec and app-server runs no longer force the shared-core implicit
default model into live Codex turns. When model selection was left implicit,
the SDK now defers to the installed CLI's auth-aware default unless the user
explicitly pins model: or CODEX_MODEL.
	Shared example helpers no longer pin the bundled registry default into live
CLI-backed examples when CODEX_MODEL is unset, so the example suite now
follows the installed codex default model consistently.
	App-server Thread.run_turn/3 failures now surface as {:error, {:turn_failed, ...}} instead of returning an empty successful result with a
nil final response.
	Removed a dead permissionProfile param from command_exec/3 -
upstream's CommandExecParams schema never defined this field.
	Fixed a dialyzer contract_supertype warning on
Codex.Models.reasoning_efforts/0 (spec had loosened to atom() instead
of the closed reasoning-effort union).

Deferred
	Remote-control (remoteControl/*) and process (process/*) app-server
wrappers are not yet implemented. Both surfaces remain
#[experimental(...)] upstream; revisit once they stabilize.
	Dedicated Codex.CLI helpers for plugin, plugin marketplace,
remote-control, doctor, archive/delete/unarchive, and
exec-server are not yet implemented. All remain reachable today through
Codex.CLI.run/2.
	The server-request "handler registry" from the original parity plan was
implemented as an extension of the SDK's existing event +
Codex.AppServer.respond/3 pattern (every request type now has a typed
event) rather than a new, parallel callback-registry abstraction.

0.16.1 - 2026-04-09
Fixed
	Direct exec-runtime session metadata now carries the effective model and
reasoning configuration, so downstream consumers that audit launched Codex
runs can confirm the actual runtime settings without depending on later event
enrichment.
	Runtime metadata projection now preserves caller-supplied session metadata
while still attaching the Codex lane marker and normalized reasoning config.

0.16.0 - 2026-04-06
Added
	Managed remote websocket app-server connections via
Codex.AppServer.connect_remote/2, including auth-token transport policy
checks and pid-compatible reuse of the existing request/helper surface.
	Local plugin authoring helpers plus typed plugin app-server APIs, so package
workflows no longer depend on raw fs/* access or ad hoc marketplace writes.
	Local Ollama coverage across both exec and app-server examples, plus session
recovery helpers for resuming existing Codex work with the shared runtime.

Changed
	The common Codex exec/session lane now runs on cli_subprocess_core end to
end, including generic execution surfaces, ssh_exec routing, shared
transport ownership, and the final package boundary between common runtime
work and Codex-native features.
	Model selection, reasoning defaults, and model payload normalization now come
from the shared core registry instead of repo-local fallback policy, and the
README/guides/examples were refreshed to document that ownership split.
	App-server and CLI parity now cover the current upstream shell-command,
websocket auth, remote-root, plugin, collaboration, and service-tier surface.

Fixed
	Runtime/path handling now stabilizes version-manager shims, remote binary
discovery, guest-path handling, and approval/sandbox example behavior across
local and SSH-backed execution.
	App-server stderr retention, auth/status projection, and realtime sequencing
were hardened so healthy sessions stay quiet while typed failures remain
inspectable.

0.15.0 - 2026-03-19
Added
	Codex.AppServer.connect_remote/2 for managed remote websocket app-server
connections, including auth-token transport policy checks and pid-compatible
reuse of the existing request/helper surface.

Changed
	Release notes and package-facing docs now call out the final Phase 4
ownership boundary explicitly: cli_subprocess_core owns every
subprocess-backed Codex lifecycle, while codex_sdk keeps Codex-native
semantics such as app-server, MCP, realtime, and voice.
	App-server and CLI parity now cover experimentalFeature/enablement/set,
current websocket auth flags for codex app-server, root --remote /
--remote-auth-token-env passthrough on interactive session wrappers, and
resume --include-non-interactive.
	Realtime diagnostics now use a schema-compatible probe and Realtime session
sequencing now defers follow-up response.create calls until the active
response completes.

Fixed
	ChatGPT plan claims now normalize to the SDK's canonical lowercase strings,
including hc -> "enterprise" and education -> "edu", before auth/status
structs and app-server external-auth payloads are built.
	App-server connections no longer live-echo child stderr during healthy
operation; retained stderr is still preserved for typed failure reporting.

0.14.0 - 2026-03-17
Changed
	Bundled model metadata is now synced from the vendored upstream catalog in codex/codex-rs/core/models.json, and the Elixir model list no longer falls back to extra local-only picker presets when the catalog is present.
	SDK default selection still prefers gpt-5.4, while ChatGPT-auth runtime catalogs continue to prefer codex-auto-balanced when that model is advertised remotely.
	Example runners and example-specific docs now pin gpt-5.4-mini for faster live runs, while the library default remains gpt-5.4.
	README and guides were refreshed to document the bundled model catalog source, the current bundled picker-visible snapshot, and the distinction between bundled defaults and example pins.
	Subagent docs and API guides were audited against the vendored Rust runtime and now document the current feature gating (features.multi_agent, features.enable_fanout), runtime tool surface, inheritance semantics, CSV fan-out behavior, custom-agent precedence/nickname constraints, and current-vs-legacy collaboration item payload shapes more accurately.
	examples/live_subagent_host_controls.exs now exercises the full Codex.Subagents host-control surface (list/2, children/3, source/1, parent_thread_id/1, child_thread?/1, read/3, await/3), drives the live prompt-mediated multi-agent tool surface (spawn_agent, resume_agent, send_input, wait, close_agent), and uses the configured/default model instead of a stale hardcoded example model.

Fixed
	Subagent/runtime parity was tightened: collab_agent_spawn_begin now preserves upstream model and reasoning_effort metadata, subagent source parsing accepts legacy subagent / agent_type aliases, collab tool parsing recognizes wait_agent aliases, and Codex.Subagents.await/3 now always polls thread/read with turns included so terminal-state detection stays reliable.
	Streamed app-server turns now subscribe to the active thread instead of every thread on the shared connection while still allowing global threadless requests through, and the live subagent host-controls example now uses fresh host-control/child-turn connections plus project-scoped thread/list filters to avoid real-world discovery timeouts.
	App-server collaboration parsing now normalizes both current plural fields and older singular payload shapes (receiverThreadId, newThreadId, agentStatus) for collab tool-call items, thread/list source-kind normalization now accepts :mcp / "subagent" aliases consistently, and subagent source parsing now accepts the camelCase memoryConsolidation variant.
	The live subagent example now matches real runtime behavior by resuming a known child before issuing later-turn send_input calls, avoiding agent ... not found failures when the earlier child is no longer active in agent control.

0.13.0 - 2026-03-16
Added
	Codex.OAuth for native ChatGPT OAuth login, refresh, status, and logout, including browser-code + PKCE loopback login, device-code fallback, upstream-compatible auth.json persistence, memory token stores, and app-server external-auth refresh handling.
	App-server v2 coverage for filesystem and plugin APIs, isolated managed child-process launch controls (cwd / process_env), and OAuth-aware child bootstrapping against the effective child environment.
	Approval-policy normalization and structured command, file, and permissions approval handling via internal approval-policy, request-permissions, approval-request, and approval-decision modules.
	Codex.Subagents, Codex.Protocol.SessionSource, Codex.Protocol.SubAgentSource, Codex.Protocol.CollabAgentState, Codex.Protocol.CollabAgentRef, and Codex.Protocol.CollabAgentStatusEntry for deterministic host-side subagent discovery, typed source parsing, child-thread inspection, await helpers, and collaboration lifecycle metadata.
	New runnable examples and guides for native OAuth, app-server filesystem/plugins/config overrides, and host-side subagent controls, including guides/09-oauth-and-login.md, guides/10-subagents.md, examples/live_oauth_login.exs, and examples/live_subagent_host_controls.exs.

Changed
	Auth and config loading now respect child-process environment boundaries, layered openai_base_url / [model_providers] settings, and shared custom CA bundles (CODEX_CA_CERTIFICATE, then SSL_CERT_FILE) across CLI subprocesses, direct HTTP, MCP, OAuth, realtime, and voice requests.
	App-server transport, events, items, and notification adapters were expanded for current upstream v2 / experimental approval parity, including guardian review lifecycle events, serverRequest/resolved, richer approval metadata, and typed collaboration/subagent item data.
	Approval hooks and thread options now normalize both inline and upstream-tagged granular approval policies, support structured permission grants for app-server review flows, and fail fast on malformed approval configs instead of dropping them silently.
	Model metadata and defaults were refreshed around the current bundled catalog, keeping gpt-5.4 as the SDK default while collaboration-mode presets now prefer server-advertised settings when present.
	MCP tool qualification now sanitizes OpenAI-facing tool names while preserving original server/tool identifiers for actual MCP calls, and the README/guides/examples were updated to document the new auth, approvals, config, and subagent behavior.

Fixed
	OAuth browser login now defaults to the upstream-compatible loopback callback port 1455.
	Subprocess startup now ensures the shared built-in transport worker is running before launching exec/app-server children, avoiding early transport failures.
	App-server connection and shutdown paths now surface initialization/exit errors more reliably and use shared process-exit helpers for cleaner teardown.
	Live approval flows now preserve command/file/request-permissions parity across exec and app-server transports, including grant_root, available decision metadata, and resolved-request notifications.

0.12.0 - 2026-03-12
Added
	New app-server request event types: MCP elicitation (mcp_approval_request), permissions approval (permissions_approval_request), dynamic tool calls (dynamic_tool_call_request), and ChatGPT auth-token refresh (chatgpt_token_refresh_request).
	Codex.Protocol.RequestUserInput struct with is_other and is_secret flags for richer question payloads.
	Codex.Protocol.Ops module for protocol-level operation helpers.
	App-server transport now filters events by thread correlation, preventing cross-thread race conditions.
	New notification and item adapters for upstream thread lifecycle, hook lifecycle, realtime, fuzzy-file-search, and model-reroute variants.
	Expanded item type coverage in Codex.Items for newer upstream item variants.
	Comprehensive test suites for all new event types, transport filtering, notification/item adapters, and protocol structs.

Changed
	Codex.AppServer.thread_compact/2 now targets upstream thread/compact/start instead of the deprecated thread/compact.
	User-input handling across app-server and exec JSONL now supports skill and mention blocks.
	Model default selection is now catalog-derived from bundled priv/models.json instead of hardcoded, defaulting to gpt-5.4 unless env overrides or fresher ChatGPT catalog data take precedence.
	Bundled priv/models.json re-synced with upstream; features.remote_models is no longer required for normal catalog/default behavior.
	Config layer loading rewritten with real TOML parsing, trust-aware project-layer enablement, cwd config.toml project support, and sibling requirements.toml merging for system config.
	App-server Params module expanded with builders for all new request families.
	App-server Account module updated for current upstream account fields.
	Documentation, guides, and example runners updated to reflect catalog-driven model defaults instead of stale gpt-5.3-codex / features.remote_models assumptions.
	Added toml dependency for config layer TOML parsing.

Fixed
	App-server notifications and items no longer silently drop current upstream variants (thread lifecycle, hook lifecycle, realtime, fuzzy-file-search, model-reroute).
	Codex.Events parser now correctly handles all current upstream exec JSONL event shapes (~600 new lines of event coverage).
	Config defaults test expectations updated to match catalog-derived defaults.

0.11.0 - 2026-03-05
Added
	Added a new Codex.CLI passthrough layer plus Codex.CLI.Session PTY/raw subprocess sessions for command-surface parity with the upstream Codex terminal client, including wrappers for root codex, app, app-server, apply, cloud, completion, execpolicy, features, login, logout, mcp, mcp-server, resume, fork, and sandbox.
	Added examples/live_cli_passthrough.exs and examples/live_cli_session.exs to demonstrate direct CLI passthrough and PTY-backed prompt-mode sessions.

Changed
	Default SDK model is now gpt-5.4 for both API-key and ChatGPT auth flows, and picker/default-marking behavior now keeps gpt-5.4 preferred when local presets or current model catalogs are merged.
	Bundled model metadata, README/guides, and live example defaults now reflect the current Codex model lineup, including gpt-5.4, gpt-5.3-codex, gpt-5.3-codex-spark, and the refreshed gpt-5.2-codex description.
	Codex.Thread.Options now mirrors current Codex CLI web-search defaults when callers leave the setting untouched: cached search for normal local runs, and live search for full-access sandbox modes.
	Updated README, guides, examples, and generated-doc module groupings to document the new CLI passthrough/session layer and the revised web-search default behavior.
	Realtime tool_choice serialization for {:function, name} now emits %{"type" => "function", "name" => name} for session.update compatibility.
	Realtime and voice live examples now self-report API skip reasons (insufficient_quota, realtime_model_unavailable) and exit cleanly instead of misreporting success.
	App-server approvals demo now uses a prompt that exercises approvals more reliably and waits briefly for trailing audit messages before summarizing.
	Tool-bridging and rate-limit examples now print explicit runtime notes when transport/rate-limit data is absent so empty output is not mistaken for SDK failure.

Fixed
	Codex.Models now accepts current object-shaped remote upgrade payloads while preserving upgrade reasoning-effort mappings.
	Stream queue close semantics now treat close/2 as terminal, preserving already-buffered items while dropping late pushes after closure.
	App-server initialize failures now surface through await_ready/2, avoid sending initialized after init errors, and shut down the transport cleanly.
	App-server stderr retention is now capped to the shared transport tail size instead of growing without bound.
	Voice streamed-input STT sessions now complete deterministically on closed input, transcribe through the configured STT model/session config, and no longer leave the multi-turn pipeline hanging forever on already-closed streams.
	Codex.Voice.Result no longer exposes dead total_output_text bookkeeping; add_text/2 is now side-effect-only.
	Codex.Realtime.Session send APIs now return {:error, :not_connected} once the websocket is absent instead of silently dropping outbound events.
	Realtime now surfaces response.done failed status payloads as %Codex.Realtime.Events.ErrorEvent{} (including failures received via raw server events), enabling deterministic skip/error handling in examples.
	Realtime handoff demo now uses deterministic function tool choice and correctly skips when realtime model access is unavailable.
	Voice TTS streaming now fails fast on non-success HTTP statuses and stream transport errors instead of silently yielding empty/invalid audio chunks.
	Voice multi-turn example now performs a preflight TTS quota check and skips on quota failures rather than timing out.
	Attachments demo now stages a known-good minimal PNG payload to avoid corruption/decoder drift in downstream tooling.

0.10.1 - 2026-02-11
Changed
	AgentRunner.run_streamed/3 no longer auto-injects a cancellation token when none is provided; the cancellation token is now purely opt-in.

Fixed
	Renamed internal ensure_cancellation_token/1 to fetch_cancellation_token/1 to accurately reflect its read-only semantics.

0.10.0 - 2026-02-11
Added
	CancellationRegistry (Codex.Exec internal), a supervised cancellation-token registry that owns the backing ETS table and manages token-to-transport mappings safely across processes.

Changed
	Codex.Exec cancellation token lifecycle now routes through the internal CancellationRegistry instead of direct multi-process writes to a lazily-created ETS table.

Fixed
	Eliminated intermittent ETS access-rights crashes in thread stream/property flows during cancellation and cleanup paths.
	Added regression coverage for cancellation registry registration, selective unregister behavior, and dead-process pruning.

0.9.0 - 2026-02-11
Added
	Codex.Config.Defaults module — single source of truth for every tunable SDK constant (timeouts, buffer sizes, URLs, protocol versions, model names, audio parameters, telemetry IDs, and more). All values are exposed as zero-arity functions; a subset supports runtime override via Application.get_env/3.

	New documentation guides:
	guides/07-models-and-reasoning.md — model selection, reasoning-effort levels, automatic coercion, and configuration layers
	guides/08-configuration-defaults.md — full reference table of Codex.Config.Defaults tunables with runtime override instructions


	Codex.Realtime.Agent.default_model/0 — public accessor for the default realtime model name, replacing hardcoded "gpt-4o-realtime-preview" strings.

	Codex.Test.ModelFixtures — test support module providing canonical model constants (default_model/0, alt_model/0, max_model/0, realtime_model/0, stt_model/0, tts_model/0) so tests stay in sync when defaults change upstream.

	Codex.Exec ThreadStarted metadata enrichment — ThreadStarted events from the exec transport are now enriched with the effective model, reasoning_effort, and config.model_reasoning_effort from the active Codex.Options, filling in values the CLI may omit.

	Codex.Config.Defaults test suite (test/codex/config/defaults_test.exs) — 420-line test covering every default value and all runtime-overridable keys.


Changed
	Centralized all magic numbers and string literals into Codex.Config.Defaults — 30+ modules now reference Defaults.*() instead of inline constants:
	Transport timeouts and buffer sizes (Codex.Exec, Codex.IO.Transport)
	MCP protocol constants and timeouts (Codex.MCP.Client, Codex.MCP.Transport.StreamableHTTP)
	App-server timeouts (Codex.AppServer, Codex.AppServer.Connection, Codex.AppServer.Approvals, Codex.AppServer.Mcp)
	OAuth/HTTP timeouts (Codex.MCP.OAuth)
	Retry/backoff parameters (Codex.Retry, Codex.Thread.Backoff, Codex.RateLimit)
	Tool defaults (Codex.Tools.ShellTool, Codex.Tools.ShellCommandTool, Codex.Tools.FileSearchTool, Codex.Tools.WebSearchTool)
	Audio format constants (Codex.Realtime.Audio)
	Voice/TTS/STT defaults (Codex.Voice.Config.TTSSettings, Codex.Voice.Input, Codex.Voice.Models.OpenAISTT, Codex.Voice.Models.OpenAITTS, Codex.Voice.Models.OpenAIProvider)
	URL defaults (Codex.Config.BaseURL, Codex.Realtime.Config.ModelConfig)
	Session/file defaults (Codex.Sessions, Codex.Files, Codex.Files.Registry)
	Stream/run config (Codex.StreamQueue, Codex.RunResultStreaming, Codex.RunConfig)
	Telemetry constants (Codex.Telemetry)
	Config layer stack (Codex.Config.LayerStack)
	Thread options (Codex.Thread.Options)


	Refactored Codex.Models presets — model definitions now use shared reasoning-effort templates (@efforts_full, @efforts_mini, @efforts_standard, @efforts_frontier, @efforts_gpt5) and derive model/display_name from id via compile-time Enum.map, eliminating ~50 lines of duplication. Shell type map is now derived from presets rather than maintained separately.

	Codex.Voice.Models.OpenAIProvider now delegates default model names to OpenAISTT.model_name/0 and OpenAITTS.model_name/0 instead of duplicating strings.

	Codex.Realtime.Session.get_model_name/1 now calls RealtimeAgent.default_model/0 instead of hardcoding "gpt-4o-realtime-preview".

	Examples updated to use Codex.Models.default_model() and Codex.Realtime.Agent.default_model() instead of hardcoded model strings (conversation_and_resume.exs, live_mcp_and_sessions.exs, live_realtime_voice.exs, live_session_walkthrough.exs).

	Tests updated to use Codex.Test.ModelFixtures imports instead of hardcoded model strings across exec_test.exs, models_test.exs, options_test.exs, thread_test.exs, agent_test.exs, realtime_integration_test.exs, and all voice model tests.

	ExDocs now includes a Configuration group listing Codex.Config.Defaults, Codex.Config.BaseURL, Codex.Config.Overrides, and Codex.Config.OptionNormalizers; Codex.Models is added to the Core group.


Fixed
	Realtime sessions no longer emit duplicate %Codex.Realtime.Events.AgentStartEvent{} on initial connect. AgentStartEvent is now emitted on TurnStartedEvent only (while session.update is still sent on connection), and session tests now include regression coverage for the connect-plus-turn sequence.

0.8.0 - 2026-02-10
Added
	Realtime handoff execution in Codex.Realtime.Session:
	Handoff tool schema generation — agent handoffs list is automatically converted to transfer_to_* function tools in the session.update payload
	handle_handoff_tool_call/3 switches state.agent, sends new session.update config, and emits %Events.HandoffEvent{}
	resolve_handoff_target/4 supports Codex.Handoff structs (with agent, on_invoke_handoff, input_schema), Codex.Realtime.Agent structs, and plain maps
	get_agent_tools/1 merges regular tools and handoff tools; find_tool/2 matches %Handoff{tool_name: name}


	Codex.IO.Transport behaviour with 10 callbacks (start/1, start_link/1, send/2, end_input/1, subscribe/2,3, close/1, force_close/1, status/1, stderr/1) providing a unified I/O transport layer

	Codex.IO.Transport GenServer implementation:
	Task-isolated safe_call/3 via TaskSupervisor.async_nolink with timeout and noproc/death handling
	Async send/end_input via IO tasks tracked in pending_calls map
	Tagged subscriber dispatch ({:codex_io_transport, ref, event}) and legacy dispatch
	Queue-based stdout drain with @max_lines_per_batch 200 and :drain_stdout backpressure control
	Buffer overflow protection with overflow recovery at next newline
	Deferred finalize exit with 25ms delay for late stdout arrival
	Headless timeout auto-shutdown when no subscribers attach
	Bounded stderr buffer with tail-truncation at max_stderr_buffer_size
	force_close/1 with low-level stop plus SIGKILL escalation


	Codex.IO.Buffer — shared line-splitting and JSON-line decoding extracted from triplicated code:
	split_lines/1, decode_json_lines/2, decode_complete_lines/1, decode_line/1, iodata_to_binary/1
	Replaces identical split_lines/1 copies in Exec, AppServer.Protocol, and MCP.Protocol


	Codex.TaskSupport — async task helper with automatic Codex.TaskSupervisor noproc retry and Application.ensure_all_started fallback
	async_nolink/1,2 extracted from IO.Transport


	Codex.TaskSupervisor added to application supervision tree

	Voice TTS :client injection — Added configurable :client option to OpenAITTS.new/2 for request client injection (testability)


Changed
	Codex.Exec migrated to IO.Transport:
	Replaced start_process/2 direct low-level launch with IO.Transport.start_link using tagged subscription ref
	Replaced do_collect/3 and next_stream_chunk/1 raw {:stdout, os_pid, chunk} receive with tagged {:codex_io_transport, ref, {:message, line}} events
	Replaced direct low-level stop in safe_stop/1 with monitor-based shutdown cascade via IO.Transport
	Removed pid, os_pid, buffer from internal state; changed stderr from list to string; added transport and transport_ref
	Deleted the legacy built-in transport startup helper, maybe_put_env/2, iodata_to_binary/1, merge_stderr/1, and remaining split_lines


	AppServer.Connection migrated to IO.Transport:
	Removed subprocess_mod, subprocess_opts, subprocess_pid, os_pid, stdout_buffer from State; added transport_mod, transport, and transport_ref
	Replaced raw built-in transport message handlers with tagged transport events
	Deleted resolve_subprocess_module/1, resolve_subprocess_opts/1, the per-call built-in transport startup helper, and start_opts/1


	MCP.Transport.Stdio migrated to IO.Transport (same pattern as Connection)

	Transport lifecycle hardening (Codex.Exec):
	safe_stop/1 now uses monitor-based graceful shutdown escalation: force_close → Process.exit(:shutdown) → Process.exit(:kill) with configurable grace periods (2s / 250ms / 250ms)
	Added flush_transport_messages/1 to drain tagged events after shutdown
	Simplified send_prompt/2 from with-chain to case-chain
	Extracted decode_event_map/1 with function-level rescue (was inline try/rescue in decode_line)


	Transport module dispatch (Connection, MCP.Transport.Stdio):
	Added transport_mod field to State structs for dynamic transport dispatch
	Added guard clauses to send_iolist/2 and stop_subprocess/1 for disconnected transport safety
	Connection: refactored resolve_transport/1 into normalize_transport_option/2 and normalize_transport_value/2 clause chain


	IO.Transport init/1 simplified from with-chain to case expression

	normalize_payload/1 split: lists try IO.iodata_to_binary first, falling back to Jason.encode! on ArgumentError; added map-specific clause

	Config.merge_settings tool serialization refactored into serialize_tool/1 to handle non-struct tools

	Rewired Exec, AppServer.Protocol, and MCP.Protocol to delegate line-splitting/decoding to Codex.IO.Buffer

	Example hardening (all realtime examples):
	Added main/0 entry points with :ok / {:skip, reason} / {:error, reason} return pattern
	insufficient_quota detection and graceful SKIPPED: output instead of System.halt(1)
	safe_close/1 with rescue in all session teardown paths
	Stats/audit collection replacing raw event printing in realtime_basic.exs, live_realtime_voice.exs, and live_app_server_approvals.exs
	Realtime.send_audio/3 calls updated with commit: true on final chunk
	Voice example (voice_multi_turn.exs): replaced Task.await(output_task, :infinity) with Task.yield/2 + Task.shutdown/2 using 60s timeout


	Voice TTS instructions field — maybe_add_instructions/2 now puts instructions as a top-level request body field instead of nesting under extra_body

	Updated README, getting-started guide, API guide, examples guide, and realtime-and-voice guide to reflect new handoff patterns


Removed
	Deleted lib/codex/app_server/subprocess.ex and lib/codex/app_server/subprocess/built-in transport.ex (superseded by IO.Transport)
	Deleted triplicated split_lines/1, decode_lines, decode_line private functions from Exec, AppServer.Protocol, and MCP.Protocol

Fixed
	Config.merge_settings now preserves explicit falsy override values (was using || which dropped false; changed to if is_nil(override_val))
	Voice TTS instructions sent as top-level request body field instead of nested under extra_body
	Stderr test race condition resolved with sleep+ordering adjustment
	Stdio transport test fixed to track correct PIDs (fake vs wrapper)
	Added Kernel.send/2 import guards in test fakes to avoid Transport behaviour send/2 conflicts
	Updated log assertion to match Buffer module wording
	Buffer decode_line test updated to use sigil syntax
	Added @moduletag :capture_log to BufferTest
	Init failure test fixed to assert specific error tuple

0.7.2 - 2026-02-06
Fixed
	OTLP enablement now honors CODEX_OTLP_ENABLE values like 1/0 at runtime, including startup banner reporting and telemetry configuration defaults.

Changed
	Bumped project version metadata to 0.7.2 in mix.exs, VERSION, README install snippet, and getting-started guide.

0.7.1 - 2026-02-06
Changed
	Bumped websockex from ~> 0.4.3 to ~> 0.5.1 (adds telemetry integration)
	Bumped credo from 1.7.15 to 1.7.16
	Bumped ex_doc from 0.40.0 to 0.40.1

0.7.0 - 2026-02-06
Added
	Realtime API: Full integration with OpenAI Realtime API for bidirectional voice interactions
	Codex.Realtime module with agent builder and session orchestration
	Codex.Realtime.Session WebSocket GenServer via WebSockex with reconnection, PubSub event broadcasting, and trapped linked-socket exits
	Codex.Realtime.Runner for high-level agent session management with automatic tool call handling, handoff execution, and guardrail integration
	Codex.Realtime.Agent struct and builder functions for agent configuration (instructions, tools, handoffs)
	Session-level and model-level event types (Codex.Realtime.Events) for comprehensive event handling
	Configuration structs: RealtimeSessionConfig, RealtimeModelConfig, TurnDetectionConfig, InputAudioTranscription
	Core types: Codex.Realtime.Audio (PCM16/G711), Codex.Realtime.Item, PlaybackTracker
	Semantic VAD turn detection with eagerness parameter (:low, :medium, :high), silence_duration_ms, and prefix_padding_ms
	Idempotent subscribe/unsubscribe with map-based subscriber tracking
	Tool calls run outside the session callback path so other session messages stay responsive


	Voice Pipeline: Non-realtime STT -> Workflow -> TTS pipeline
	Codex.Voice.Pipeline for single-turn and multi-turn voice flows with async Task-based execution
	Codex.Voice.Result for streamed audio output handling
	Codex.Voice.Workflow behaviour, Codex.Voice.SimpleWorkflow (function-based), and Codex.Voice.AgentWorkflow (wrapping Codex.Agent)
	Multi-turn conversation history management and optional greeting support
	STT model behaviour (Codex.Voice.Model.STTModel) with OpenAI implementation (gpt-4o-transcribe)
	TTS model behaviour (Codex.Voice.Model.TTSModel) with OpenAI implementation (gpt-4o-mini-tts)
	Codex.Voice.Model.ModelProvider behaviour for model factories
	Codex.Voice.Input.AudioInput for single audio buffers and StreamedAudioInput for streaming
	Codex.Voice.Events for voice stream events (audio, lifecycle, error)
	Codex.Voice.Config for pipeline configuration with STT/TTS settings
	WAV encoding utilities for audio file handling


	Options-level global config overrides (Codex.Options.config_overrides / config)
	Emitted before derived/thread/turn overrides in exec CLI args and app-server config payload
	Four-layer precedence: options-level < derived < thread < turn
	Input aliases config and config_overrides with nested map auto-flattening


	Config override runtime validation (Overrides.validate_overrides/1)
	Validates TOML-compatible types: strings, booleans, integers, floats, arrays, nested maps
	Rejects nil, tuples, PIDs, functions, and non-finite floats with {:error, {:invalid_config_override_value, path, value}}
	Propagated through build_args/config_override_args via {:ok, _} | {:error, _} return paths in Exec



	:none personality variant across ConfigTypes, Options, Thread.Options, exec, and app-server
	Encode/decode round-trip, AppServer.Params.personality/1 clauses for :none / "none"
	Works consistently on both exec CLI and app-server transports


	Nested config override auto-flattening (Overrides.flatten_config_map/1)
	Recursive map-to-dotted-path flattening (e.g., %{"model" => %{"personality" => "friendly"}} → [{"model.personality", "friendly"}])
	Auto-detected in normalize_config_overrides for both exec and thread options
	Deduplicated normalizer shared between Exec and Thread.Options via Overrides.normalize_config_overrides/1


	Explicit web search disable tracking — Thread.Options tracks web_search_mode_explicit to distinguish user-set :disabled from default :disabled; only emits web_search="disabled" override when explicitly set

	SDK originator environment variable — CODEX_INTERNAL_ORIGINATOR_OVERRIDE=codex_sdk_elixir set in Runtime.Env.base_overrides/2 via Map.put_new (caller can override in env)

	Shared runtime modules extracted from duplicated patterns:
	Codex.Runtime.Built-in transport — unified built-in transport startup across Exec, Connection, Sessions, ShellTool, and MCP Stdio
	Codex.Runtime.Env — subprocess environment construction shared between Exec and AppServer.Connection
	Codex.Runtime.KeyringWarning — deduplicated warn-once logic from Auth and MCP.OAuth
	Codex.Config.BaseURL — OPENAI_BASE_URL env fallback with explicit option precedence (option → env → default)
	Codex.Config.OptionNormalizers — shared reasoning summary, verbosity, and history persistence validation across Options and Thread.Options


	Process lifecycle hardening:
	Supervised MetricsHeir GenServer replacing ad-hoc spawn/register for tool metrics ETS heir
	Concurrent stage call coalescing in Files.Registry via pending_stage_requests map
	Expired entry collection moved into work queue tasks (non-blocking Registry GenServer)
	drain_waiters/2 in MCP Stdio transport for subprocess exit
	Monitor-based cleanup for StreamQueue pop waiters and OpenAISTTSession transcript waiters on caller DOWN
	Task.start over Task.start_link in StreamableHTTP and RunResultStreaming fallback paths (avoids cascade crashes)
	async_nolink via ephemeral TaskSupervisor in Voice.Pipeline
	StreamQueue-backed queues replacing Agent-backed queues in Voice.Result and StreamedAudioInput (backpressure + close semantics)
	StreamQueue.try_pop/1 for non-blocking dequeue
	ets.select_delete replacing ets.foldl in Approvals.Registry
	Drain pending tool calls in Realtime.Session.terminate/1


	Concurrency and safety improvements:
	Work queue in Files.Registry for non-blocking file I/O
	WebSocket exits trapped in Realtime.Session; tool calls run outside callback path
	Idempotent subscribe/unsubscribe with map-based subscriber tracking
	terminate/1 cleanup for StreamableHTTP, Registry, and STTSession
	String.to_existing_atom replacing String.to_atom in Config.Overrides (atom safety)
	Explicit key maps in ToolOutput to avoid atom interning from untrusted input
	ETS heir process for tool metrics table survival across owner restarts
	Atomic tool registration via insert_new in Tools.Registry
	Lazy-start ConnectionSupervisor in AppServer.connect


	Hardcoded local preset for gpt-5.3-codex as the unified SDK default model

	config_override, config_override_value, and config_override_scalar type specs added to Overrides, Options, and Thread.Options

	Codex.Files.list_staged_result/0 for explicit {:ok, list} | {:error, reason} responses

	Main SDK integration: realtime/voice error types in Codex.Error, telemetry events for session and pipeline lifecycle, delegation functions in main Codex module

	Examples:
	live_realtime_voice.exs: Full realtime voice interaction demo
	realtime_basic.exs: Simple realtime session setup
	realtime_tools.exs: Function calling with realtime agents
	realtime_handoffs.exs: Multi-agent handoffs in realtime sessions
	voice_pipeline.exs: Basic STT -> Workflow -> TTS pipeline
	voice_multi_turn.exs: Multi-turn streaming conversations
	voice_with_agent.exs: Using Codex.Agent with voice pipelines
	live_config_overrides.exs: Nested config override auto-flattening (thread and turn level)
	live_options_config_overrides.exs: Options-level global config overrides, precedence, and validation
	live_personality.exs: Updated to exercise all three personality variants including :none



Changed
	Default model updated to gpt-5.3-codex across all credential sources (local presets, upgrade metadata, bundled priv/models.json)
	Removed auth-aware default logic (chatgpt vs api key split) and codex-auto-balanced preference for chatgpt auth
	Codex.Files.force_cleanup/0, reset!/0, and metrics/0 return {:error, reason} if the registry is unavailable
	Codex.Files.Registry.ensure_started and AppServer.ensure_connection_supervisor require application supervision
	MCP transport failures normalized to {:error, reason} tuples
	Unified Realtime/Voice API key resolution through Codex.Auth precedence chain (CODEX_API_KEY → auth.json OPENAI_API_KEY → OPENAI_API_KEY)
	Replaced live_realtime_voice_stub.exs placeholder with working implementation
	Bumped supertester to ~> 0.5.1

Fixed
	String.to_atom replaced with String.to_existing_atom in Config.Overrides to prevent atom table exhaustion from untrusted input
	Explicit key maps in ToolOutput to avoid atom interning from untrusted config payloads
	Web search disable override no longer emitted when defaults are untouched (only when explicitly set via web_search_mode: :disabled or web_search_enabled: false)
	Removed hardcoded http_client/0 helper from WebSearchTool

Documentation
	Added Realtime and Voice guide (guides/06-realtime-and-voice.md) and sections to examples/README.md
	Documented four-layer config override precedence (options < derived < thread < turn) in README and guides
	Documented :none personality variant, SDK originator env, and explicit web search disable behavior
	Updated hexdocs module groups to include all Realtime, Voice, and shared runtime modules

0.6.0 - 2026-01-23
Added
	Protocol types for text elements, collaboration modes, request_user_input, elicitation, rate limit snapshots, and config enums
	Event structs for session configuration, user input requests, MCP startup updates, elicitation requests, undo/rollback, review mode, config warnings, and collaboration lifecycle updates
	Thread/turn options: web search modes, personality overrides, collaboration modes, compact prompts, raw reasoning toggle, and per-thread output schemas
	Global options: model personality, auto-compact token limit, review model, hide agent reasoning, tool output token limit, and max agent threads
	Reasoning effort levels :minimal and :xhigh
	App-server APIs for thread fork/read/rollback/loaded list, skills config writes, config requirements, collaboration modes, app listing, and MCP reloads
	App-server params for personality, output schemas, and collaboration modes on thread start/resume and turn start
	Rate limit snapshots parsed from token usage updates and stored on threads
	Live examples covering collaboration modes, personality, web search modes, thread management, and rate limit monitoring

Changed
	Web search config handling now prefers web_search_mode while honoring config defaults and feature gating
	Account rate limit notifications normalize to rate limit snapshot types
	Output schemas can be configured at the thread level with turn-level overrides
	Restructured and streamlined guides

Fixed
	App-server connections stop spawned subprocesses on initialize-send failures and ignore invalid subscriber filters
	Files/approval registries are supervised, with staged attachments cleared on registry startup to prevent orphans
	Streamable HTTP transport and streaming producers avoid blocking GenServer callbacks by running work in tasks

Deprecated
	web_search_enabled on Codex.Thread.Options (use web_search_mode instead)

0.5.0 - 2025-12-31
Added
	Typed model options for reasoning summaries/verbosity/context window/supports reasoning summaries
	Provider tuning options (request_max_retries, stream_max_retries, stream_idle_timeout_ms)
	Exec config overrides for model provider/instructions, sandbox policy details, shell env policy, and feature flags
	Opt-in retry/rate-limit handling for exec and app-server transports
	Thread rate limit snapshot storage (thread.rate_limits + Thread.rate_limits/1)
	Exec stream idle timeout handling
	Keyring auth detection with warnings when unsupported
	Forced login enforcement for app-server login flows
	Config layer parsing for dotted core keys and model_provider
	Exec JSONL parsing for account notifications (account/updated, account/login/completed, account/rateLimits/updated)
	App-server protocol parity: thread resume history/path, skills reload, and fuzzy file search helper
	Raw response item structs (ghost snapshots/compaction) plus rawResponseItem/completed and deprecationNotice events
	Session helpers for metadata preservation, apply, and undo workflows
	History persistence options on Codex.Options and Codex.Thread.Options
	Legacy app-server v1 conversation helpers (Codex.AppServer.V1)
	Hosted tooling parity: shell_command, write_stdin, and view_image tools plus aliases (container.exec, local_shell)
	Guardrail parallel execution and tool behavior semantics (reject_content, raise_exception)
	MCP JSON-RPC client with stdio + streamable HTTP transports plus resources/prompts listing
	MCP OAuth credential storage/refresh helpers and MCP config helpers (Codex.MCP.Config)
	Skills and custom prompt helpers (Codex.Skills, Codex.Prompts) with prompt expansion rules

Changed
	Exec JSONL now uses --json (alias of --experimental-json)
	Exec no longer passes sandbox/approval defaults unless explicitly configured
	Exec transport failures normalize into Codex.Error at thread level
	Config parsing now validates core config keys (features/history/shell env/auth store)
	Codex.MCP.Client now speaks MCP JSON-RPC (initialize, tools/list, tools/call)
	Shell tool schema now uses argv arrays with workdir/timeout_ms (legacy string commands remain supported)
	ApplyPatch supports *** Begin Patch grammar with add/update/delete/move, retaining unified diff fallback
	WebSearch schema now supports action arguments and honors features.web_search_request gating

Documentation
	Updated README, API reference, and transport guides for MCP/skills/prompts parity

0.4.5 - 2025-12-30
Added
	Shell hosted tool with Codex.Tools.ShellTool for executing shell commands
	Built-in default executor using built-in transport for real command execution
	Command timeout support with configurable :timeout_ms option (default: 60s)
	Output truncation with configurable :max_output_bytes option (default: 10KB)
	Working directory support via cwd argument or :cwd option
	Approval integration for shell commands via :approval callback
	Custom executor support for testing and mocking shell behavior
	MCP tool discovery with Codex.MCP.Client.list_tools/2 and qualify?: true option
	Tool name qualification with mcp__<server>__<tool> format matching upstream Rust implementation
	Tool name truncation with SHA1 hash suffix for names exceeding 64 characters
	qualify_tool_name/2 public function for standalone tool name qualification
	server_name option for Codex.MCP.Client.handshake/2 to enable qualified tool names
	Allow/deny list filtering for MCP tools via :allow and :deny options
	Tool caching with configurable bypass via cache?: false
	Duplicate qualified name deduplication (skips duplicates like upstream)
	MCP tool invocation with Codex.MCP.Client.call_tool/4
	ApplyPatch hosted tool with Codex.Tools.ApplyPatchTool
	Unified diff parsing and application for file create/modify/delete operations
	Dry-run support for patch validation without file modification
	Approval integration for file modifications via :approval callback
	Exponential backoff retry logic for MCP calls (default 3 retries, 100ms base delay, 5s max)
	Approval integration for MCP tool calls via :approval callback option
	Timeout control for MCP tool calls via :timeout_ms option (default 60s)
	Comprehensive retry module Codex.Retry with configurable backoff strategies
	Support for exponential, linear, constant, and custom backoff strategies
	Jitter support for retry delays to prevent thundering herd
	Customizable retry predicates via :retry_if option
	on_retry callbacks for logging and observability
	Stream retry support via Codex.Retry.with_stream_retry/2
	Codex.TransportError now includes retryable? field for automatic retry classification
	Telemetry events for MCP tool invocation:	[:codex, :mcp, :tool_call, :start] - When a tool call begins
	[:codex, :mcp, :tool_call, :success] - On successful completion
	[:codex, :mcp, :tool_call, :failure] - On failure after retries exhausted


	Rate limit detection with Codex.RateLimit.detect/1 for automatic rate limit identification
	Rate limit handling with configurable backoff via Codex.RateLimit.with_rate_limit_handling/2
	Retry-After header parsing supporting both map and list header formats
	Rate limit telemetry events ([:codex, :rate_limit, :rate_limited])
	Configurable rate limit delays via :rate_limit_default_delay_ms, :rate_limit_max_delay_ms, and :rate_limit_multiplier
	Codex.Error.rate_limit/2 constructor for creating rate limit errors with retry hints
	Codex.Error.rate_limit?/1 predicate for checking if an error is a rate limit error
	Codex.Error.retry_after_ms/1 for extracting retry-after hints from errors
	retry_after_ms field on Codex.Error struct for rate limit retry hints
	FileSearch hosted tool with Codex.Tools.FileSearchTool for local filesystem search
	Glob pattern matching for file discovery (**/*.ex, *.{ex,exs}, etc.)
	Content search with regex support for finding text within files
	Case-sensitive/insensitive search modes via case_sensitive option
	Configurable result limits via max_results option (default: 100)
	Renamed FileSearchTool (vector store) to VectorStoreSearchTool for clarity
	WebSearch hosted tool with Codex.Tools.WebSearchTool for performing web searches
	Support for Tavily and Serper search providers via :provider option
	Mock provider for testing without API keys (:provider => :mock)
	HTTP client abstraction with Codex.HTTPClient for testability
	Custom searcher callback support for backwards compatibility and flexibility
	Configurable max results via max_results argument or :max_results option

Changed
	Codex.MCP.Client struct now includes server_name field for tool qualification
	call_tool/4 now uses exponential backoff by default
	call_tool/4 default retries changed from 0 to 3 for improved resilience
	Codex.Retry.retryable?/1 now recognizes Codex.Error with :rate_limit kind as retryable
	Codex.Events.AccountRateLimitsUpdated now includes optional thread_id and turn_id fields

Fixed
Documentation
	Added MCP Tool Discovery section to README with qualification examples
	Updated Codex.MCP.Client module documentation with tool name qualification details
	Added comprehensive call_tool/4 documentation with examples for retries, backoff, approval, and telemetry

0.4.4 - 2025-12-29
Added
	App-server UserInput list support for Codex.Thread.run/3 and run_streamed/3 (text/image/localImage)
	Thread/turn app-server params for model/provider/config/instructions, sandbox_policy, and experimental raw events, with defaults for model + reasoning effort
	Typed app-server notifications for reasoning summaries/deltas, command/file output deltas, terminal interaction, MCP progress, and account updates
	Exec CLI parity flags (--profile, --oss, --local-provider, --full-auto, --dangerously-bypass-approvals-and-sandbox, --output-last-message, --color)
	Generic -c key=value config overrides, exec review wrapper, and resume --last support
	Grant-root approval handling for file changes and Codex.AppServer.command_write_stdin/4

Changed
	Reasoning items now preserve summary/content structure instead of flattened text
	App-server turn.error payloads are surfaced on Codex.Events.TurnCompleted

Fixed
	Streamed turn failures now handle non-text final_response payloads without crashing and include turn.error details when present
	Structured /new input blocks now reset conversation state for app-server/exec turn runs and streams
	Tool guardrail and approval hook exceptions are surfaced as errors instead of crashing the turn
	Progress telemetry metadata now merges even when base metadata is nil

Documentation
	Updated README and API reference for new input types, exec flags, and app-server deltas

0.4.3 - 2025-12-27
Added
	App-server error notifications now expose additional_details and retry metadata
	Config layer loader that honors system/user/project config.toml sources

Changed
	Remote models gating now respects /etc/codex/config.toml and .codex/config.toml layers
	priv/models.json synced to latest upstream format

Documentation
	Documented config layer precedence for remote model gating in README/examples

0.4.2 - 2025-12-20
Added
	Internal Constrained module for wrapping configuration values with validation constraints
	Internal ConstraintError exception for reporting constraint violations
	:external_sandbox sandbox mode for containerized/external sandbox environments
	{:external_sandbox, :enabled | :restricted} tuple variant with explicit network access control

	Support for :admin skill scope (reads from /etc/codex) - pass-through from CLI
	Support for short_description field in skill metadata - pass-through from CLI

Changed
	Updated bundled priv/models.json to upstream (commits d7ae342ff..987dd7fde)
	Model presets updated:	gpt-5.1-codex-max: priority 0 → 1, now upgrades to gpt-5.2-codex
	gpt-5.1-codex-mini: visibility :list → :hide (hidden by default)
	gpt-5.1-codex: visibility now :hide
	gpt-5.1: now upgrades to gpt-5.2-codex



Fixed
	Normalize signal-based exits to conventional shell exit codes (128 + signal) when reporting Codex.TransportError

Documentation
	Added docs/20251220/ directory with comprehensive porting plan and validation

Internal
	Synced with upstream codex-rs commits d7ae342ff..987dd7fde (32 commits)
	Added constraint system aligned with upstream Constrained<T> type

0.4.1 - 2025-12-18
Added
	Auth-aware model defaults (ChatGPT gpt-5.2-codex, API gpt-5.1-codex-max) with codex-auto-balanced preference when remote models are enabled
	Full model registry port with local presets, upgrade metadata, and reasoning effort normalization including none
	Remote model support behind features.remote_models, with bundled models.json parsing and cache handling

Changed
	API key handling now prioritizes CODEX_API_KEY and auth.json OPENAI_API_KEY; ChatGPT tokens no longer populate api_key
	Documentation and examples updated for the new defaults, model list, and remote model behavior

0.4.0 - 2025-12-17
Breaking Changes
	Codex.AppServer.thread_compact/2 now returns {:error, {:unsupported, _}} - the upstream thread/compact API was removed; compaction is now automatic

Changed
	Codex.AppServer.Mcp.list_servers/2 now uses mcpServerStatus/list method with automatic fallback to legacy mcpServers/list for older servers
	Added Codex.AppServer.Mcp.list_server_statuses/2 as an alias

Documentation
	Updated app-server transport guide to reflect removed thread/compact API
	Added skills feature flag prerequisite documentation
	Added .codex/ sandbox read-only behavior note
	Updated config layer schema documentation for ConfigLayerSource tagged union

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 built-in transport 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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    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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Codex.Agent 
    



      
Defines a reusable agent with instructions, tools, and hooks.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(agent)

      


        Builds a validated %Codex.Agent{} struct.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @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()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(agent)



        
          
        

    

  


  

      

          @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.



    


    
      
        run(thread, input, opts \\ %{})

      


    


    
      
        run_streamed(thread, input, opts \\ %{})

      


    





      


      
        Functions


        


    

  
    
      
    
    
      get_handoffs(agent, context \\ %{})



        
          
        

    

  


  

      

          @spec get_handoffs(Codex.Agent.t(), map()) :: {:ok, [Codex.Handoff.t()]}


      


Resolves and filters handoffs configured on the agent, returning only enabled entries.

  



    

  
    
      
    
    
      run(thread, input, opts \\ %{})



        
          
        

    

  


  

      

          @spec run(Codex.Thread.t(), String.t() | [map()], map() | keyword()) ::
  {:ok, Codex.Turn.Result.t()} | {:error, term()}


      



  



    

  
    
      
    
    
      run_streamed(thread, input, opts \\ %{})



        
          
        

    

  


  

      

          @spec run_streamed(Codex.Thread.t(), String.t() | [map()], map() | keyword()) ::
  {:ok, Codex.RunResultStreaming.t()} | {:error, term()}
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Codex.AppServer.Mcp 
    



      
MCP (Model Context Protocol) server management for app-server connections.
This module provides functions to interact with MCP servers configured in
the Codex app-server, including listing server status and handling OAuth
authentication flows.

      


      
        Summary


  
    Types
  


    
      
        connection()

      


    





  
    Functions
  


    
      
        list_server_statuses(conn, opts \\ [])

      


        Alias for list_servers/2. Returns MCP server status information.



    


    
      
        list_servers(conn, opts \\ [])

      


        Lists configured MCP servers with their tools, resources, and auth status.



    


    
      
        oauth_login(conn, opts)

      


        Starts an OAuth login flow for a streamable HTTP MCP server.



    


    
      
        oauth_logout(conn, name, opts \\ [])

      


        Deletes stored OAuth tokens for a configured MCP server.



    


    
      
        oauth_tokens(conn, name, opts \\ [])

      


        Loads stored OAuth tokens for a configured MCP server.



    


    
      
        reload(conn)

      


        Requests MCP servers to reload configuration and refresh cached tools.



    


    
      
        resource_read(conn, thread_id, server, uri)

      


        Reads an MCP resource within the context of a thread.



    


    
      
        tool_call(conn, thread_id, server, tool, opts \\ [])

      


        Calls a tool on a configured MCP server within the context of a thread.



    





      


      
        Types


        


  
    
      
    
    
      connection()



        
          
        

    

  


  

      

          @type connection() :: pid()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      list_server_statuses(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Alias for list_servers/2. Returns MCP server status information.

  



    

  
    
      
    
    
      list_servers(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists configured MCP servers with their tools, resources, and auth status.
Supports cursor-based pagination via :cursor and :limit options.
Compatibility
This function tries the new mcpServerStatus/list method first. If the server
returns a "method not found" (-32601) or "unknown variant" (-32600) error
(older servers), it falls back to the legacy mcpServers/list method
automatically.

  



  
    
      
    
    
      oauth_login(conn, opts)



        
          
        

    

  


  

      

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


      


Starts an OAuth login flow for a streamable HTTP MCP server.
OAuth credentials are stored using the configured MCP credentials store. Use
oauth_tokens/3 to load them after login completes.

  



    

  
    
      
    
    
      oauth_logout(conn, name, opts \\ [])



        
          
        

    

  


  

      

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


      


Deletes stored OAuth tokens for a configured MCP server.
Returns {:error, :server_not_found} if the server is not configured, or
{:error, :missing_url} if the server is not a streamable HTTP server.

  



    

  
    
      
    
    
      oauth_tokens(conn, name, opts \\ [])



        
          
        

    

  


  

      

          @spec oauth_tokens(connection(), String.t(), keyword()) ::
  {:ok, Codex.MCP.OAuth.tokens() | nil} | {:error, term()}


      


Loads stored OAuth tokens for a configured MCP server.
Returns {:error, :server_not_found} if the server is not configured, or
{:error, :missing_url} if the server is not a streamable HTTP server.

  



  
    
      
    
    
      reload(conn)



        
          
        

    

  


  

      

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


      


Requests MCP servers to reload configuration and refresh cached tools.

  



  
    
      
    
    
      resource_read(conn, thread_id, server, uri)



        
          
        

    

  


  

      

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


      


Reads an MCP resource within the context of a thread.

  



    

  
    
      
    
    
      tool_call(conn, thread_id, server, tool, opts \\ [])



        
          
        

    

  


  

      

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


      


Calls a tool on a configured MCP server within the context of a thread.
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Codex.AppServer.V1 
    



      
Legacy v1 app-server endpoints for compatibility with older servers.

      


      
        Summary


  
    Types
  


    
      
        connection()

      


    





  
    Functions
  


    
      
        add_conversation_listener(conn, conversation_id, opts \\ [])

      


    


    
      
        interrupt_conversation(conn, conversation_id)

      


    


    
      
        list_conversations(conn, opts \\ [])

      


    


    
      
        new_conversation(conn, params \\ %{})

      


    


    
      
        remove_conversation_listener(conn, subscription_id)

      


    


    
      
        resume_conversation(conn, params \\ %{})

      


    


    
      
        send_user_message(conn, conversation_id, input)

      


    


    
      
        send_user_turn(conn, conversation_id, input, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      connection()



        
          
        

    

  


  

      

          @type connection() :: pid()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_conversation_listener(conn, conversation_id, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      interrupt_conversation(conn, conversation_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      list_conversations(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      new_conversation(conn, params \\ %{})



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      remove_conversation_listener(conn, subscription_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      resume_conversation(conn, params \\ %{})



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      send_user_message(conn, conversation_id, input)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      send_user_turn(conn, conversation_id, input, opts \\ [])



        
          
        

    

  


  

      

          @spec send_user_turn(connection(), String.t(), String.t() | [map()], keyword()) ::
  {:ok, map()} | {:error, term()}
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Codex.Auth 
    



      
API key resolution with CODEX_API_KEY → auth.json → OPENAI_API_KEY precedence.

      


      
        Summary


  
    Functions
  


    
      
        api_key()

      


    


    
      
        auth_paths()

      


    


    
      
        chatgpt_access_token()

      


    


    
      
        codex_home()

      


    


    
      
        direct_api_key()

      


    


    
      
        infer_auth_mode()

      


    





      


      
        Functions


        


  
    
      
    
    
      api_key()



        
          
        

    

  


  

      

          @spec api_key() :: String.t() | nil


      



  



  
    
      
    
    
      auth_paths()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      chatgpt_access_token()



        
          
        

    

  


  

      

          @spec chatgpt_access_token() :: String.t() | nil


      



  



  
    
      
    
    
      codex_home()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      direct_api_key()



        
          
        

    

  


  

      

          @spec direct_api_key() :: String.t() | nil


      



  



  
    
      
    
    
      infer_auth_mode()



        
          
        

    

  


  

      

          @spec infer_auth_mode() :: :api | :chatgpt
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Codex.Events.AccountLoginCompleted 
    



      
Event emitted when account login completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.AccountLoginCompleted{
  error: String.t() | nil,
  login_id: String.t() | nil,
  success: boolean()
}
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Codex.Events.AccountRateLimitsUpdated 
    



      
Event emitted when account rate limits are updated.
Contains current rate limit information from the API, including
limits, remaining quota, and reset times.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.AccountRateLimitsUpdated{
  rate_limits: Codex.Protocol.RateLimit.Snapshot.t() | map(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.AccountUpdated - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.AccountUpdated 
    



      
Event emitted when account authentication state changes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.AccountUpdated{
  auth_mode: atom() | String.t() | nil,
  plan_type: atom() | String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.AppListUpdated - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.AppListUpdated 
    



      
Event emitted when the app catalog changes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.AppListUpdated{data: [map()]}
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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.AttestationGenerateRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.AttestationGenerateRequested 
    



      
Event emitted when the app-server asks the client to generate a fresh
upstream attestation token. There is no default provider; respond via
Codex.AppServer.respond/3 with %{"token" => token} or the request
will not receive a timely response.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.AttestationGenerateRequested{id: String.t() | integer()}


      



  


        

      


  

  
    
    Codex.Events.ChatgptAuthTokensRefreshRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ChatgptAuthTokensRefreshRequested 
    



      
Event emitted when the app-server asks the client to refresh ChatGPT auth tokens.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ChatgptAuthTokensRefreshRequested{
  id: String.t() | integer(),
  previous_account_id: String.t() | nil,
  reason: String.t()
}
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Codex.Events.CollabAgentInteractionBegin 
    



      
Collab event emitted when an agent interaction starts.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabAgentInteractionBegin{
  call_id: String.t() | nil,
  prompt: String.t() | nil,
  receiver_thread_id: String.t() | nil,
  sender_thread_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabAgentInteractionEnd - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabAgentInteractionEnd 
    



      
Collab event emitted when an agent interaction completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabAgentInteractionEnd{
  call_id: String.t() | nil,
  prompt: String.t() | nil,
  receiver_agent_nickname: String.t() | nil,
  receiver_agent_role: String.t() | nil,
  receiver_thread_id: String.t() | nil,
  sender_thread_id: String.t() | nil,
  status: Codex.Protocol.CollabAgentState.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabAgentSpawnBegin - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabAgentSpawnBegin 
    



      
Collab event emitted when an agent spawn starts.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabAgentSpawnBegin{
  call_id: String.t() | nil,
  model: String.t() | nil,
  prompt: String.t() | nil,
  reasoning_effort: String.t() | atom() | nil,
  sender_thread_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabAgentSpawnEnd - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabAgentSpawnEnd 
    



      
Collab event emitted when an agent spawn completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabAgentSpawnEnd{
  call_id: String.t() | nil,
  model: String.t() | nil,
  new_agent_nickname: String.t() | nil,
  new_agent_role: String.t() | nil,
  new_thread_id: String.t() | nil,
  prompt: String.t() | nil,
  reasoning_effort: String.t() | atom() | nil,
  sender_thread_id: String.t() | nil,
  status: Codex.Protocol.CollabAgentState.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabCloseBegin - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabCloseBegin 
    



      
Collab event emitted when a collab session begins closing.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabCloseBegin{
  call_id: String.t() | nil,
  receiver_thread_id: String.t() | nil,
  sender_thread_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabCloseEnd - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabCloseEnd 
    



      
Collab event emitted when a collab session closes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabCloseEnd{
  call_id: String.t() | nil,
  receiver_agent_nickname: String.t() | nil,
  receiver_agent_role: String.t() | nil,
  receiver_thread_id: String.t() | nil,
  sender_thread_id: String.t() | nil,
  status: Codex.Protocol.CollabAgentState.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabResumeBegin - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabResumeBegin 
    



      
Collab event emitted when an agent resume begins.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabResumeBegin{
  call_id: String.t() | nil,
  receiver_agent_nickname: String.t() | nil,
  receiver_agent_role: String.t() | nil,
  receiver_thread_id: String.t() | nil,
  sender_thread_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabResumeEnd - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabResumeEnd 
    



      
Collab event emitted when an agent resume completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabResumeEnd{
  call_id: String.t() | nil,
  receiver_agent_nickname: String.t() | nil,
  receiver_agent_role: String.t() | nil,
  receiver_thread_id: String.t() | nil,
  sender_thread_id: String.t() | nil,
  status: Codex.Protocol.CollabAgentState.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabWaitingBegin - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabWaitingBegin 
    



      
Collab event emitted when an agent begins waiting.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabWaitingBegin{
  call_id: String.t() | nil,
  receiver_agents: [Codex.Protocol.CollabAgentRef.t()],
  receiver_thread_ids: [String.t()],
  sender_thread_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CollabWaitingEnd - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CollabWaitingEnd 
    



      
Collab event emitted when an agent stops waiting.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CollabWaitingEnd{
  agent_statuses: [Codex.Protocol.CollabAgentStatusEntry.t()],
  call_id: String.t() | nil,
  sender_thread_id: String.t() | nil,
  statuses: %{optional(String.t()) => Codex.Protocol.CollabAgentState.t()} | nil
}


      



  


        

      


  

  
    
    Codex.Events.CommandApprovalRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CommandApprovalRequested 
    



      
Event emitted when the app-server requests approval for a command execution.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CommandApprovalRequested{
  additional_permissions:
    Codex.Protocol.RequestPermissions.RequestPermissionProfile.t() | map() | nil,
  approval_id: String.t() | nil,
  available_decisions: [String.t() | map()] | nil,
  command: String.t() | nil,
  command_actions: [map()] | nil,
  cwd: String.t() | nil,
  id: String.t() | integer(),
  item_id: String.t(),
  network_approval_context: map() | nil,
  proposed_execpolicy_amendment: [String.t()] | nil,
  proposed_network_policy_amendments: [map()] | nil,
  reason: String.t() | nil,
  skill_metadata: map() | nil,
  thread_id: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.CommandOutputDelta - Codex SDK v0.19.0
    
    

    


  
  

    
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.ConfigWarning - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ConfigWarning 
    



      
Event emitted when configuration warnings are reported.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ConfigWarning{
  details: String.t() | nil,
  summary: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ContextCompacted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ContextCompacted 
    



      
Indicates that the conversation context was compacted.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ContextCompacted{
  remaining_turns: non_neg_integer() | nil,
  removed_turns: non_neg_integer() | nil
}


      



  


        

      


  

  
    
    Codex.Events.CurrentTimeReadRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.CurrentTimeReadRequested 
    



      
Event emitted when the app-server asks the client to read the current
time from an externally-owned clock. There is no default provider;
respond via Codex.AppServer.respond/3 with
%{"currentTimeAt" => unix_seconds} or the request will not receive a
timely response.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.CurrentTimeReadRequested{
  id: String.t() | integer(),
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.DeprecationNotice - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.DeprecationNotice 
    



      
Event emitted when the server reports a deprecated feature or behavior.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.DeprecationNotice{
  details: String.t() | nil,
  summary: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.DynamicToolCallRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.DynamicToolCallRequested 
    



      
Event emitted when the app-server asks the client to execute a dynamic tool call.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.DynamicToolCallRequested{
  arguments: map() | list() | String.t() | nil,
  call_id: String.t(),
  id: String.t() | integer(),
  thread_id: String.t(),
  tool_name: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ElicitationRequest - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ElicitationRequest 
    



      
Event emitted for MCP elicitation requests.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ElicitationRequest{
  id: String.t() | nil,
  message: String.t() | nil,
  server_name: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.EnteredReviewMode - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.EnteredReviewMode 
    



      
Event emitted when a review session starts.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.EnteredReviewMode{review_request: map() | nil}


      



  


        

      


  

  
    
    Codex.Events.Error - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.Error 
    



      
General error event emitted by the CLI.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.Error{
  additional_details: String.t() | nil,
  codex_error_info: map() | nil,
  message: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  will_retry: boolean() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ExitedReviewMode - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ExitedReviewMode 
    



      
Event emitted when a review session ends.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ExitedReviewMode{result: map() | nil}


      



  


        

      


  

  
    
    Codex.Events.FileApprovalRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.FileApprovalRequested 
    



      
Event emitted when the app-server requests approval for a file change.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.FileApprovalRequested{
  grant_root: String.t() | nil,
  id: String.t() | integer(),
  item_id: String.t(),
  reason: String.t() | nil,
  thread_id: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.FileChangeOutputDelta - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.FileChangeOutputDelta 
    



      
Event delta emitted while a file change stream is producing output.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.FileChangeOutputDelta{
  delta: String.t(),
  item_id: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.FuzzyFileSearchSessionCompleted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.FuzzyFileSearchSessionCompleted 
    



      
Event emitted when a fuzzy file search session finishes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.FuzzyFileSearchSessionCompleted{session_id: String.t()}


      



  


        

      


  

  
    
    Codex.Events.FuzzyFileSearchSessionUpdated - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.FuzzyFileSearchSessionUpdated 
    



      
Event emitted when a fuzzy file search session publishes updated matches.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.FuzzyFileSearchSessionUpdated{
  files: [map()],
  query: String.t(),
  session_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.GuardianApprovalReview - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.GuardianApprovalReview 
    



      
Review payload emitted by guardian auto-approval review notifications.

      


      
        Summary


  
    Types
  


    
      
        risk_level()

      


    


    
      
        status()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      risk_level()



        
          
        

    

  


  

      

          @type risk_level() :: :low | :medium | :high


      



  



  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() :: :in_progress | :approved | :denied | :timed_out | :aborted


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.GuardianApprovalReview{
  rationale: String.t() | nil,
  risk_level: risk_level() | nil,
  risk_score: non_neg_integer() | nil,
  status: status()
}


      



  


        

      


  

  
    
    Codex.Events.GuardianApprovalReviewCompleted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.GuardianApprovalReviewCompleted 
    



      
Event emitted when guardian review completes for an approval request.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.GuardianApprovalReviewCompleted{
  action: map() | String.t() | nil,
  decision_source: :agent | String.t() | nil,
  review: Codex.Events.GuardianApprovalReview.t(),
  review_id: String.t() | nil,
  target_item_id: String.t() | nil,
  thread_id: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.GuardianApprovalReviewStarted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.GuardianApprovalReviewStarted 
    



      
Event emitted when guardian review begins for an approval request.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.GuardianApprovalReviewStarted{
  action: map() | String.t() | nil,
  review: Codex.Events.GuardianApprovalReview.t(),
  review_id: String.t() | nil,
  target_item_id: String.t() | nil,
  thread_id: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.HookCompleted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.HookCompleted 
    



      
Event emitted when an app-server hook run completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.HookCompleted{
  run: map(),
  thread_id: String.t(),
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.HookStarted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.HookStarted 
    



      
Event emitted when an app-server hook run starts.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.HookStarted{
  run: map(),
  thread_id: String.t(),
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ItemAgentMessageDelta - Codex SDK v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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.McpElicitationRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.McpElicitationRequested 
    



      
Event emitted when the app-server requests an MCP elicitation response from the client.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.McpElicitationRequested{
  id: String.t() | integer(),
  message: String.t() | nil,
  request: map(),
  request_mode: String.t() | nil,
  server_name: String.t(),
  thread_id: String.t(),
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.McpServerOauthLoginCompleted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.McpServerOauthLoginCompleted 
    



      
Event emitted when an MCP server OAuth login completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.McpServerOauthLoginCompleted{
  error: String.t() | nil,
  name: String.t(),
  success: boolean()
}


      



  


        

      


  

  
    
    Codex.Events.McpServerStartupStatusUpdated - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.McpServerStartupStatusUpdated 
    



      
Event emitted when app-server observes an MCP server startup state transition.

      


      
        Summary


  
    Types
  


    
      
        startup_status()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      startup_status()



        
          
        

    

  


  

      

          @type startup_status() :: :starting | :ready | :failed | :cancelled | String.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.McpServerStartupStatusUpdated{
  error: String.t() | nil,
  name: String.t(),
  status: startup_status()
}


      



  


        

      


  

  
    
    Codex.Events.McpStartupComplete - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.McpStartupComplete 
    



      
Summary of MCP server startup completion.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.McpStartupComplete{servers: map() | list() | nil}


      



  


        

      


  

  
    
    Codex.Events.McpStartupUpdate - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.McpStartupUpdate 
    



      
Incremental status update for MCP server startup.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.McpStartupUpdate{
  message: String.t() | nil,
  server_name: String.t() | nil,
  status: String.t() | map() | atom() | nil
}


      



  


        

      


  

  
    
    Codex.Events.McpToolCallProgress - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.McpToolCallProgress 
    



      
Progress message emitted while an MCP tool call is running.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.McpToolCallProgress{
  item_id: String.t(),
  message: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ModelRerouted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ModelRerouted 
    



      
Event emitted when Codex reroutes a turn to a different model.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ModelRerouted{
  from_model: String.t(),
  reason: String.t() | atom(),
  thread_id: String.t(),
  to_model: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.PermissionsApprovalRequested - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.PermissionsApprovalRequested 
    



      
Event emitted when the app-server requests additional permissions from the client.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.PermissionsApprovalRequested{
  id: String.t() | integer(),
  item_id: String.t(),
  permissions:
    Codex.Protocol.RequestPermissions.RequestPermissionProfile.t() | map(),
  reason: String.t() | nil,
  thread_id: String.t(),
  turn_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.RawResponseItemCompleted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.RawResponseItemCompleted 
    



      
Event emitted when a raw response item completes on the app-server stream.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.RawResponseItemCompleted{
  item: Codex.Items.t() | map(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ReasoningDelta - Codex SDK v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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.ReasoningSummaryPartAdded - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ReasoningSummaryPartAdded 
    



      
Event emitted when a new reasoning summary part is added.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ReasoningSummaryPartAdded{
  item_id: String.t(),
  summary_index: integer(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.RequestUserInput - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.RequestUserInput 
    



      
Event emitted when the agent requests user input.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.RequestUserInput{
  id: String.t() | integer() | nil,
  item_id: String.t() | nil,
  questions: list(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ServerRequestResolved - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ServerRequestResolved 
    



      
Event emitted when the app-server resolves a prior server request.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ServerRequestResolved{
  request_id: String.t() | integer(),
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.SessionConfigured - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.SessionConfigured 
    



      
Event emitted when a session is configured.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.SessionConfigured{
  approval_policy: term(),
  approvals_reviewer:
    :user | :auto_review | :guardian_subagent | String.t() | nil,
  cwd: String.t() | nil,
  forked_from_id: String.t() | nil,
  history_entry_count: non_neg_integer() | nil,
  history_log_id: non_neg_integer() | nil,
  initial_messages: list() | nil,
  model: String.t() | nil,
  model_provider_id: String.t() | nil,
  reasoning_effort: String.t() | atom() | nil,
  rollout_path: String.t() | nil,
  sandbox_policy: term(),
  session_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ShutdownComplete - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ShutdownComplete 
    



      
Event emitted when the agent shuts down.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ShutdownComplete{}


      



  


        

      


  

  
    
    Codex.Events.SkillsChanged - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.SkillsChanged 
    



      
Invalidation signal emitted when watched skill metadata changes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.SkillsChanged{}


      



  


        

      


  

  
    
    Codex.Events.TerminalInteraction - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.TerminalInteraction 
    



      
Event emitted when stdin is written to an interactive command execution.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TerminalInteraction{
  item_id: String.t(),
  process_id: String.t() | nil,
  stdin: String.t(),
  thread_id: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ThreadArchived - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadArchived 
    



      
Event emitted when a thread is archived.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadArchived{thread_id: String.t()}


      



  


        

      


  

  
    
    Codex.Events.ThreadNameUpdated - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadNameUpdated 
    



      
Event emitted when the thread display name changes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadNameUpdated{
  thread_id: String.t(),
  thread_name: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRealtimeClosed - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRealtimeClosed 
    



      
Event emitted when thread realtime closes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRealtimeClosed{
  reason: String.t() | nil,
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRealtimeError - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRealtimeError 
    



      
Event emitted when thread realtime encounters an error.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRealtimeError{
  message: String.t(),
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRealtimeItemAdded - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRealtimeItemAdded 
    



      
Event emitted when thread realtime adds a non-audio item.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRealtimeItemAdded{
  item: map() | list() | String.t(),
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRealtimeOutputAudioDelta - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRealtimeOutputAudioDelta 
    



      
Event emitted when thread realtime streams output audio.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRealtimeOutputAudioDelta{
  audio: map(),
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRealtimeStarted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRealtimeStarted 
    



      
Event emitted when thread realtime startup is accepted.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRealtimeStarted{
  session_id: String.t() | nil,
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRealtimeTranscriptDelta - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRealtimeTranscriptDelta 
    



      
Event emitted when thread realtime streams transcript delta text.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRealtimeTranscriptDelta{
  delta: String.t(),
  role: String.t(),
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRealtimeTranscriptDone - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRealtimeTranscriptDone 
    



      
Event emitted when thread realtime completes a transcript chunk.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRealtimeTranscriptDone{
  role: String.t(),
  text: String.t(),
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadRolledBack - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadRolledBack 
    



      
Indicates that recent user turns were removed from context.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadRolledBack{num_turns: non_neg_integer() | nil}


      



  


        

      


  

  
    
    Codex.Events.ThreadStarted - Codex SDK v0.19.0
    
    

    


  
  

    
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.ThreadStatusChanged - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadStatusChanged 
    



      
Event emitted when thread load or activity status changes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadStatusChanged{
  status: map() | String.t() | atom() | nil,
  thread_id: String.t()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadTokenUsageUpdated - Codex SDK v0.19.0
    
    

    


  
  

    
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,
  rate_limits: Codex.Protocol.RateLimit.Snapshot.t() | map() | nil,
  thread_id: String.t() | nil,
  turn_id: String.t() | nil,
  usage: map()
}


      



  


        

      


  

  
    
    Codex.Events.ThreadUnarchived - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.ThreadUnarchived 
    



      
Event emitted when a thread is restored from the archive.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.ThreadUnarchived{thread_id: String.t()}


      



  


        

      


  

  
    
    Codex.Events.ToolCallCompleted - Codex SDK v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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.TurnAborted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.TurnAborted 
    



      
Core/legacy event emitted when a turn is aborted, including optional timing.
Current app-server interruption instead terminates through TurnCompleted
with an interrupted status.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnAborted{
  completed_at: integer() | nil,
  duration_ms: integer() | nil,
  reason: String.t() | atom() | map() | nil,
  started_at: integer() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.TurnCompaction - Codex SDK v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
Codex.Events.TurnCompleted 
    



      
Final event for a turn, optionally carrying response, usage, and timing data.
App-server completions with status: "failed" carry terminal failure
details in error. This is distinct from exec JSONL's TurnFailed event.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.TurnCompleted{
  completed_at: integer() | nil,
  duration_ms: integer() | nil,
  error: map() | nil,
  final_response: Codex.Items.AgentMessage.t() | map() | nil,
  response_id: String.t() | nil,
  started_at: integer() | nil,
  status: String.t() | nil,
  thread_id: String.t() | nil,
  time_to_first_token_ms: integer() | nil,
  turn_id: String.t() | nil,
  usage: map() | nil
}


      



  


        

      


  

  
    
    Codex.Events.TurnContinuation - Codex SDK v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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.Events.UndoCompleted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.UndoCompleted 
    



      
Event emitted when an undo operation completes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.UndoCompleted{
  message: String.t() | nil,
  success: boolean() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.UndoStarted - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.UndoStarted 
    



      
Event emitted when an undo operation begins.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.UndoStarted{
  message: String.t() | nil,
  turn_id: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Events.Unknown - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.Unknown 
    



      
Lossless wrapper for a wire event type that this SDK does not yet recognize.
The original string-keyed map is retained so newer additive event variants
can flow through older SDK releases without creating atoms or losing data.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.Unknown{raw: map(), type: String.t()}


      



  


        

      


  

  
    
    Codex.Events.Warning - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.Warning 
    



      
Warning event emitted during a turn.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.Warning{message: String.t()}


      



  


        

      


  

  
    
    Codex.Events.WindowsWorldWritableWarning - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Events.WindowsWorldWritableWarning 
    



      
Event emitted when world-writable Windows paths are detected.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Events.WindowsWorldWritableWarning{
  extra_count: non_neg_integer(),
  failed_scan: boolean(),
  sample_paths: [String.t()]
}


      



  


        

      


  

  
    
    Codex.FileSearch - Codex SDK v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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)
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        opts()
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        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.
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          @type opts() :: map() | keyword()
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          @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.
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          @spec execute(module(), map(), map() | list() | String.t() | nil, map()) ::
  {:ok, term()} | {:error, term()}


      


Executes the configured handler with normalized arguments.
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Exact, transient Codex launch materialization for a governed account.
The struct is the provider-family boundary between a credential materializer
and Codex. It deliberately contains the secret-bearing child environment, so
it is redacted from inspection and cannot be JSON encoded. Callers may not
supplement any of its command, account, routing, root, or environment fields.
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        Builds a Codex launch materialization from the frozen Jido request and secret
material contracts plus provider-specific launch fields.
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        Projects a validated Codex materialization into the narrower governed
authority accepted by the shared CLI runtime.
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        validate_command_override(arg1, command, surface)

      


    


    
      
        validate_current(authority)

      


    


    
      
        validate_cwd(arg1, cwd, surface)
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          @type t() :: %Codex.GovernedAuthority{
  account_namespace: String.t(),
  auth_root: String.t(),
  authority_ref: String.t(),
  base_url: String.t(),
  clear_env?: true,
  command: String.t(),
  config_root: String.t(),
  connector_binding_ref: String.t(),
  connector_instance_ref: String.t(),
  credential_lease_ref: String.t(),
  cwd: String.t(),
  endpoint_ref: String.t(),
  env: %{required(String.t()) => String.t()},
  expires_at: DateTime.t(),
  fence: non_neg_integer(),
  generation: pos_integer(),
  issued_at: DateTime.t(),
  materialization_ref: String.t(),
  native_auth_assertion_ref: String.t(),
  operation_policy_ref: String.t(),
  operation_ref: String.t(),
  provider_account_ref: String.t(),
  target_ref: String.t()
}
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          @spec child_cwd(t()) :: String.t()
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          @spec child_env(t()) :: map()
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          @spec command(t()) :: String.t()
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          @spec fetch(map() | keyword()) :: {:ok, t() | nil} | {:error, term()}
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          @spec governed_child_env(
  keyword(),
  atom()
) :: {:ok, map()} | {:error, term()}
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          @spec new(map() | keyword() | t()) :: {:ok, t()} | {:error, term()}


      



  



  
    
      
    
    
      new(request, secret_material, launch)



        
          
        

    

  


  

      

          @spec new(map() | struct(), map() | struct(), map() | keyword()) ::
  {:ok, t()} | {:error, term()}


      


Builds a Codex launch materialization from the frozen Jido request and secret
material contracts plus provider-specific launch fields.
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          @spec normalize(term()) :: {:ok, t() | nil} | {:error, term()}
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          @spec present?(term()) :: boolean()
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          @spec redacted(t() | nil) :: map() | nil
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          @spec reject_config_overrides(t() | nil, list() | nil, atom()) ::
  :ok | {:error, term()}
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          @spec reject_option_supplementation(t() | nil, keyword(), atom()) ::
  :ok | {:error, term()}
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          @spec to_cli_core(t() | nil) ::
  {:ok, CliSubprocessCore.GovernedAuthority.t() | nil} | {:error, term()}


      


Projects a validated Codex materialization into the narrower governed
authority accepted by the shared CLI runtime.
Provider-specific identity, lifecycle, and account fields intentionally do
not cross this boundary. Maps and unrelated structs must first pass through
new/1; this function never treats them as CLI runtime authority.
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          @spec validate_clear_env(t() | nil, term(), atom()) :: :ok | {:error, term()}
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          @spec validate_command_override(t() | nil, String.t() | nil, atom()) ::
  :ok | {:error, term()}
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          @spec validate_current(t() | nil) :: :ok | {:error, term()}
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          @spec validate_cwd(t() | nil, term(), atom()) :: :ok | {:error, term()}
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          @spec validate_execution_surface(t() | nil, term()) :: :ok | {:error, term()}
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          @spec validate_runtime_env(t() | nil, map()) :: :ok | {:error, term()}
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Represents an input or output guardrail invoked around agent execution.
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        new(opts)

      


        Builds a guardrail definition.



    


    
      
        run(guardrail, payload, context)

      


        Executes the guardrail handler against the given payload and context.
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          @type stage() :: :input | :output
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          @type t() :: %Codex.Guardrail{
  handler: function(),
  name: String.t(),
  run_in_parallel: boolean(),
  stage: stage()
}
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          @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.
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Codex.HTTPClient behaviour
    



      
HTTP client abstraction for making HTTP requests.
This module provides a behaviour and default implementation for HTTP operations,
allowing easy mocking in tests while using a real HTTP client in production.
Configuration
The HTTP client implementation can be configured in config.exs:
config :codex_sdk, :http_client_impl, Codex.HTTPClient.Req
For testing, use the mock implementation:
config :codex_sdk, :http_client_impl, Codex.HTTPClient.Mock
Usage
# GET request
{:ok, response} = Codex.HTTPClient.get("https://api.example.com/data", [{"Authorization", "Bearer token"}])
response.status  # => 200
response.body    # => "{...}"

# POST request
{:ok, response} = Codex.HTTPClient.post("https://api.example.com/data", body, [{"Content-Type", "application/json"}])
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        get(url, headers)

      


    


    
      
        post(url, body, headers)

      


    





  
    Functions
  


    
      
        get(url, headers \\ [])

      


        Performs an HTTP GET request.



    


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

      


        Performs an HTTP POST request.
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          @type headers() :: [{String.t(), String.t()}]
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          @type response() :: %{status: integer(), body: binary() | map()}
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          @callback get(url :: String.t(), headers :: headers()) ::
  {:ok, response()} | {:error, term()}


      



  



  
    
      
    
    
      post(url, body, headers)



        
          
        

    

  


  

      

          @callback post(url :: String.t(), body :: String.t(), headers :: headers()) ::
  {:ok, response()} | {:error, term()}
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      get(url, headers \\ [])



        
          
        

    

  


  

      

          @spec get(String.t(), headers()) :: {:ok, response()} | {:error, term()}


      


Performs an HTTP GET request.
Parameters
	url - The URL to request
	headers - List of header tuples (optional, defaults to [])

Returns
	{:ok, %{status: integer(), body: binary()}} on success
	{:error, reason} on failure
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          @spec post(String.t(), String.t(), headers()) :: {:ok, response()} | {:error, term()}


      


Performs an HTTP POST request.
Parameters
	url - The URL to request
	body - The request body as a string (usually JSON)
	headers - List of header tuples (optional, defaults to [])

Returns
	{:ok, %{status: integer(), body: binary()}} on success
	{:error, reason} on failure
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Codex.HTTPClient.Mock 
    



      
Mock HTTP client for testing.
This implementation returns empty successful responses and can be used
in tests where HTTP behavior is not the focus.
For more complex mocking scenarios, consider using Mox or configuring
custom response handlers.
Configuration
Set this as the HTTP client in test configuration:
# config/test.exs
config :codex_sdk, :http_client_impl, Codex.HTTPClient.Mock
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HTTP client implementation using Req.
This is the default production implementation that uses the Req HTTP client
library for making actual HTTP requests.
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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.
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    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.
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          @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()
}
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          @spec default_tool_description(Codex.Agent.t()) :: String.t()


      


Default tool description referencing the downstream agent.
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          @spec default_tool_name(Codex.Agent.t()) :: String.t()


      


Default tool name derived from the downstream agent name.
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          @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
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Carries conversation history and run context into handoff input filters.
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          @type t() :: %Codex.Handoff.InputData{
  input_history: term(),
  new_items: list(),
  pre_handoff_items: list(),
  run_context: term()
}
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Shared helpers for newline-delimited subprocess output buffering and JSON decoding.
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          @type line() :: binary()
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          @spec decode_complete_lines([binary()]) :: {[map()], [binary()]}


      



  



  
    
      
    
    
      decode_json_lines(buffer, chunk)



        
          
        

    

  


  

      

          @spec decode_json_lines(binary(), iodata()) :: {[map()], binary(), [binary()]}
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          @spec decode_line(binary()) :: {:ok, map()} | {:non_json, binary()}
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          @spec iodata_to_binary(iodata()) :: binary()
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          @spec split_lines(binary()) :: {[line()], binary()}
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Assistant-authored message item emitted by the Codex runtime, with optional parsed
payloads for structured output experiments.
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          @type t() :: %Codex.Items.AgentMessage{
  id: String.t() | nil,
  parsed: map() | list() | nil,
  phase: String.t() | nil,
  text: String.t(),
  type: :agent_message
}
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Represents a collaboration tool call between agents.
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          @type status() :: :in_progress | :completed | :failed
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          @type t() :: %Codex.Items.CollabAgentToolCall{
  agents_states: %{optional(String.t()) => Codex.Protocol.CollabAgentState.t()},
  id: String.t() | nil,
  model: String.t() | nil,
  prompt: String.t() | nil,
  reasoning_effort: String.t() | atom() | nil,
  receiver_thread_ids: [String.t()],
  sender_thread_id: String.t(),
  status: status(),
  tool: String.t(),
  tool_kind:
    :spawn_agent | :send_input | :resume_agent | :wait | :close_agent | :unknown,
  type: :collab_agent_tool_call
}
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Captures an execution request made by the agent, including aggregated output and
status metadata.
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          @type status() :: :in_progress | :completed | :failed | :declined
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          @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
}
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Raw response item emitted when compaction summaries are generated.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.Compaction{
  encrypted_content: String.t(),
  id: String.t() | nil,
  type: :compaction
}
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Marker item emitted when context compaction occurred.
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          @type t() :: %Codex.Items.ContextCompaction{
  id: String.t() | nil,
  type: :context_compaction
}
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Metadata describing a dynamic tool invocation handled outside the static tool registry.
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          @type status() :: :in_progress | :completed | :failed
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          @type t() :: %Codex.Items.DynamicToolCall{
  arguments: map() | list() | String.t() | nil,
  content_items: [map()] | nil,
  duration_ms: integer() | nil,
  id: String.t() | nil,
  namespace: String.t() | nil,
  status: status(),
  success: boolean() | nil,
  tool: String.t(),
  type: :dynamic_tool_call
}
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Normalised error record describing failures surfaced during a turn.
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          @type t() :: %Codex.Items.Error{
  id: String.t() | nil,
  message: String.t(),
  type: :error
}
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Codex.Items.FileChange 
    



      
Represents a file diff emitted by the agent, including per-path change metadata and
completion status.

      


      
        Summary


  
    Types
  


    
      
        change()

      


    


    
      
        change_kind()

      


    


    
      
        status()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      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.GhostSnapshot - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.GhostSnapshot 
    



      
Raw response item describing a ghost snapshot captured for undo.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.GhostSnapshot{
  ghost_commit: map(),
  id: String.t() | nil,
  type: :ghost_snapshot
}


      



  


        

      


  

  
    
    Codex.Items.ImageGeneration - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.ImageGeneration 
    



      
Image generation result item emitted by the app-server.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.ImageGeneration{
  id: String.t() | nil,
  result: String.t(),
  revised_prompt: String.t() | nil,
  saved_path: String.t() | nil,
  status: String.t(),
  type: :image_generation
}


      



  


        

      


  

  
    
    Codex.Items.ImageView - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.ImageView 
    



      
An image view event emitted by the app-server when it renders a local image.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.ImageView{
  id: String.t() | nil,
  path: String.t(),
  type: :image_view
}


      



  


        

      


  

  
    
    Codex.Items.McpToolCall - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.McpToolCall 
    



      
Metadata describing a tool invocation routed through an MCP server.

      


      
        Summary


  
    Types
  


    
      
        status()

      


    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      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,
  mcp_app_resource_uri: String.t() | nil,
  result: map() | nil,
  server: String.t(),
  status: status(),
  tool: String.t(),
  type: :mcp_tool_call
}


      



  


        

      


  

  
    
    Codex.Items.Plan - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.Plan 
    



      
Planning item emitted when the agent publishes a plan as a first-class thread item.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.Plan{id: String.t() | nil, text: String.t(), type: :plan}


      



  


        

      


  

  
    
    Codex.Items.RawResponseItem - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.RawResponseItem 
    



      
Fallback container for unparsed raw response items.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.RawResponseItem{payload: map(), type: String.t()}


      



  


        

      


  

  
    
    Codex.Items.Reasoning - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.Reasoning 
    



      
Intermediate reasoning trace shared as part of tool or agent transparency.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.Reasoning{
  content: [String.t()],
  id: String.t() | nil,
  summary: [String.t()],
  text: String.t(),
  type: :reasoning
}


      



  


        

      


  

  
    
    Codex.Items.ReviewMode - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.ReviewMode 
    



      
Indicates that review mode has been entered or exited.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.ReviewMode{
  entered: boolean(),
  id: String.t() | nil,
  review: String.t(),
  type: :review_mode
}


      



  


        

      


  

  
    
    Codex.Items.TodoList - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.TodoList 
    



      
Structured checklist shared by the agent to track outstanding follow-up items.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        todo_item()

      


    





      


      
        Types


        


  
    
      
    
    
      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 v0.19.0
    
    

    


  
  

    
Codex.Items.UserMessage 
    



      
User-authored message item carrying a list of input blocks.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.UserMessage{
  content: [map()],
  id: String.t() | nil,
  type: :user_message
}


      



  


        

      


  

  
    
    Codex.Items.WebSearch - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Items.WebSearch 
    



      
Records a web search request issued by the agent, preserving the original query.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Items.WebSearch{
  action: String.t() | map() | nil,
  id: String.t() | nil,
  query: String.t(),
  type: :web_search
}


      



  


        

      


  

  
    
    Codex.ModelSettings - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.ModelSettings 
    



      
Model tuning options and provider selection used to configure codex runs.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        merge(base, overrides)

      


        Merges two settings structs, preferring non-nil values from overrides.



    


    
      
        new(settings)

      


        Builds a validated %Codex.ModelSettings{} struct.



    





      


      
        Types


        


  
    
      
    
    
      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.Net.CA - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Net.CA 
    



      
Shared custom CA bundle resolution for subprocesses and outbound TLS clients.
CODEX_CA_CERTIFICATE takes precedence over SSL_CERT_FILE. Blank values are
treated as unset. When neither variable is set, callers should fall back to
system trust roots.

      


      
        Summary


  
    Functions
  


    
      
        certificate_file()

      


        Returns the effective CA certificate bundle path, if any.



    


    
      
        certificate_file(env)

      


    


    
      
        env_overrides()

      


        Returns subprocess environment overrides for the resolved CA bundle.



    


    
      
        env_overrides(env)

      


        Returns subprocess environment overrides for the resolved CA bundle.



    


    
      
        httpc_ssl_options()

      


        Returns :httpc SSL options for the resolved CA bundle.



    


    
      
        httpc_ssl_options(env)

      


    


    
      
        merge_httpc_options(opts \\ [])

      


    


    
      
        merge_httpc_options(opts, env)

      


        Merges CA-specific SSL options into an :httpc options keyword list.



    


    
      
        merge_req_options(opts \\ [])

      


    


    
      
        merge_req_options(opts, env)

      


        Merges CA-specific connect_options into an existing Req options keyword list.



    


    
      
        req_connect_options()

      


        Returns Req connect_options for the resolved CA bundle.



    


    
      
        req_connect_options(env)

      


    


    
      
        websocket_ssl_options()

      


        Returns websocket SSL options for the resolved CA bundle.



    


    
      
        websocket_ssl_options(env)

      


    





      


      
        Functions


        


  
    
      
    
    
      certificate_file()



        
          
        

    

  


  

      

          @spec certificate_file() :: String.t() | nil


      


Returns the effective CA certificate bundle path, if any.

  



  
    
      
    
    
      certificate_file(env)



        
          
        

    

  


  

      

          @spec certificate_file(map()) :: String.t() | nil


      



  



  
    
      
    
    
      env_overrides()



        
          
        

    

  


  

      

          @spec env_overrides() :: %{optional(String.t()) => String.t()}


      


Returns subprocess environment overrides for the resolved CA bundle.

  



  
    
      
    
    
      env_overrides(env)



        
          
        

    

  


  

      

          @spec env_overrides(map()) :: %{optional(String.t()) => String.t()}


      


Returns subprocess environment overrides for the resolved CA bundle.

  



  
    
      
    
    
      httpc_ssl_options()



        
          
        

    

  


  

      

          @spec httpc_ssl_options() :: keyword()


      


Returns :httpc SSL options for the resolved CA bundle.

  



  
    
      
    
    
      httpc_ssl_options(env)



        
          
        

    

  


  

      

          @spec httpc_ssl_options(map()) :: keyword()


      



  



    

  
    
      
    
    
      merge_httpc_options(opts \\ [])



        
          
        

    

  


  

      

          @spec merge_httpc_options(keyword()) :: keyword()


      



  



  
    
      
    
    
      merge_httpc_options(opts, env)



        
          
        

    

  


  

      

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


      


Merges CA-specific SSL options into an :httpc options keyword list.

  



    

  
    
      
    
    
      merge_req_options(opts \\ [])



        
          
        

    

  


  

      

          @spec merge_req_options(keyword()) :: keyword()


      



  



  
    
      
    
    
      merge_req_options(opts, env)



        
          
        

    

  


  

      

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


      


Merges CA-specific connect_options into an existing Req options keyword list.

  



  
    
      
    
    
      req_connect_options()



        
          
        

    

  


  

      

          @spec req_connect_options() :: keyword()


      


Returns Req connect_options for the resolved CA bundle.

  



  
    
      
    
    
      req_connect_options(env)



        
          
        

    

  


  

      

          @spec req_connect_options(map()) :: keyword()


      



  



  
    
      
    
    
      websocket_ssl_options()



        
          
        

    

  


  

      

          @spec websocket_ssl_options() :: keyword()


      


Returns websocket SSL options for the resolved CA bundle.

  



  
    
      
    
    
      websocket_ssl_options(env)



        
          
        

    

  


  

      

          @spec websocket_ssl_options(map()) :: keyword()


      



  


        

      


  

  
    
    Codex.OAuth.Session - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.OAuth.Session 
    



      
Internal OAuth session structs shared across flows and token stores.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.OAuth.Session{
  auth_record: struct(),
  context: struct(),
  flow: atom(),
  persisted?: boolean(),
  provider: atom(),
  storage: :file | :memory | :auto,
  token_store: pid() | nil
}


      



  


        

      


  

  
    
    Codex.OAuth.Session.PendingDeviceLogin - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.OAuth.Session.PendingDeviceLogin 
    



      
Pending device-code OAuth login state returned by Codex.OAuth.begin_login/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.OAuth.Session.PendingDeviceLogin{
  context: struct(),
  device_code: String.t(),
  expires_at: DateTime.t() | nil,
  flow: atom(),
  interval_ms: pos_integer(),
  provider: atom(),
  storage: :file | :memory | :auto,
  user_code: String.t(),
  verification_url: String.t(),
  warnings: [String.t()] | nil
}


      



  


        

      


  

  
    
    Codex.OAuth.Session.PendingLogin - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.OAuth.Session.PendingLogin 
    



      
Pending browser-based OAuth login state returned by Codex.OAuth.begin_login/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.OAuth.Session.PendingLogin{
  authorize_url: String.t(),
  context: struct(),
  flow: atom(),
  loopback_server: struct() | nil,
  pkce: struct(),
  provider: atom(),
  redirect_uri: String.t(),
  state: String.t(),
  storage: :file | :memory | :auto,
  warnings: [String.t()] | nil
}


      



  


        

      


  

  
    
    Codex.Plugins.Paths - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Plugins.Paths 
    



      
Canonical local authoring paths for plugin manifests and marketplaces.

      


      
        Summary


  
    Types
  


    
      
        scope()

      


    





  
    Functions
  


    
      
        manifest_path(path)

      


        Resolves the canonical manifest path for a plugin root or manifest path.



    


    
      
        marketplace_path(scope, opts)

      


        Resolves the canonical marketplace path for a scope.



    


    
      
        marketplace_root(path)

      


        Returns the root directory that owns a canonical marketplace file.



    


    
      
        normalize_marketplace_source_path(value)

      


        Validates a marketplace source path before resolving it against the marketplace root.



    


    
      
        normalize_relative_path(value)

      


        Validates a manifest or marketplace relative path.



    


    
      
        plugin_root(scope, plugin_name, opts)

      


        Resolves the canonical plugin root for a scope and plugin name.



    


    
      
        relative_plugin_source_path(marketplace_path, plugin_root)

      


        Resolves a plugin root into a marketplace-relative ./... source path.



    


    
      
        resolve_marketplace_source_path(marketplace_path, source_path)

      


        Resolves a marketplace entry source path to an absolute path under its root.



    


    
      
        scope_root(scope, opts \\ [])

      


        Resolves the root directory for a repo or personal plugin scope.



    





      


      
        Types


        


  
    
      
    
    
      scope()



        
          
        

    

  


  

      

          @type scope() :: :repo | :personal


      



  


        

      

      
        Functions


        


  
    
      
    
    
      manifest_path(path)



        
          
        

    

  


  

      

          @spec manifest_path(Path.t()) :: Path.t()


      


Resolves the canonical manifest path for a plugin root or manifest path.

  



  
    
      
    
    
      marketplace_path(scope, opts)



        
          
        

    

  


  

      

          @spec marketplace_path(
  scope(),
  keyword()
) :: {:ok, Path.t()} | {:error, term()}


      


Resolves the canonical marketplace path for a scope.

  



  
    
      
    
    
      marketplace_root(path)



        
          
        

    

  


  

      

          @spec marketplace_root(Path.t()) :: {:ok, Path.t()} | {:error, term()}


      


Returns the root directory that owns a canonical marketplace file.

  



  
    
      
    
    
      normalize_marketplace_source_path(value)



        
          
        

    

  


  

      

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


      


Validates a marketplace source path before resolving it against the marketplace root.

  



  
    
      
    
    
      normalize_relative_path(value)



        
          
        

    

  


  

      

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


      


Validates a manifest or marketplace relative path.

  



  
    
      
    
    
      plugin_root(scope, plugin_name, opts)



        
          
        

    

  


  

      

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


      


Resolves the canonical plugin root for a scope and plugin name.

  



  
    
      
    
    
      relative_plugin_source_path(marketplace_path, plugin_root)



        
          
        

    

  


  

      

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


      


Resolves a plugin root into a marketplace-relative ./... source path.

  



  
    
      
    
    
      resolve_marketplace_source_path(marketplace_path, source_path)



        
          
        

    

  


  

      

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


      


Resolves a marketplace entry source path to an absolute path under its root.

  



    

  
    
      
    
    
      scope_root(scope, opts \\ [])



        
          
        

    

  


  

      

          @spec scope_root(
  scope(),
  keyword()
) :: {:ok, Path.t()} | {:error, term()}


      


Resolves the root directory for a repo or personal plugin scope.

  


        

      


  

  
    
    Codex.Protocol.ByteRange - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.ByteRange 
    



      
Byte range for text element positioning.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A byte range with start and end positions



    





  
    Functions
  


    
      
        from_map(map)

      


    


    
      
        to_map(br)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.ByteRange{
  end: non_neg_integer(),
  start: non_neg_integer()
}


      


A byte range with start and end positions

  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(map)



        
          
        

    

  


  

      

          @spec from_map(map()) :: t()


      



  



  
    
      
    
    
      to_map(br)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      



  


        

      


  

  
    
    Codex.Protocol.CollaborationMode - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.CollaborationMode 
    



      
Collaboration mode configuration with presets.
Collaboration modes define different interaction styles with the model:
	:plan - planning mode with high reasoning
	:pair_programming - interactive coding with medium reasoning
	:code - coding-focused preset
	:default - runtime default collaboration preset
	:execute - execution mode with high reasoning
	:custom - custom configuration


      


      
        Summary


  
    Types
  


    
      
        mode_kind()

      


    


    
      
        t()

      


        Collaboration mode with settings



    





  
    Functions
  


    
      
        from_map(data)

      


    


    
      
        parse(mode)

      


    


    
      
        parse!(mode)

      


    


    
      
        schema()

      


    


    
      
        to_map(cm)

      


    





      


      
        Types


        


  
    
      
    
    
      mode_kind()



        
          
        

    

  


  

      

          @type mode_kind() :: :plan | :pair_programming | :code | :default | :execute | :custom


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.CollaborationMode{
  developer_instructions: (String.t() | nil) | nil,
  extra: map(),
  mode: mode_kind(),
  model: String.t() | nil,
  reasoning_effort: (Codex.Models.reasoning_effort() | nil) | nil
}


      


Collaboration mode with settings

  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(data)



        
          
        

    

  


  

      

          @spec from_map(map()) :: t()


      



  



  
    
      
    
    
      parse(mode)



        
          
        

    

  


  

      

          @spec parse(map() | keyword() | t()) ::
  {:ok, t()}
  | {:error,
     {:invalid_collaboration_mode, CliSubprocessCore.Schema.error_detail()}}


      



  



  
    
      
    
    
      parse!(mode)



        
          
        

    

  


  

      

          @spec parse!(map() | keyword() | t()) :: t()


      



  



  
    
      
    
    
      schema()



        
          
        

    

  


  

      

          @spec schema() :: Zoi.schema()


      



  



  
    
      
    
    
      to_map(cm)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      



  


        

      


  

  
    
    Codex.Protocol.ConfigTypes - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.ConfigTypes 
    



      
Protocol configuration type enums and converters.

      


      
        Summary


  
    Types
  


    
      
        alt_screen_mode()

      


    


    
      
        personality()

      


    


    
      
        trust_level()

      


    


    
      
        web_search_mode()
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MCP elicitation request and action types.
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MCP elicitation request
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Encoders for Codex protocol operations submitted to the runtime.
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Operation payload wrapper.
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Encodes an operation into a protocol map.
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Typed app-server plugin request and response models.
Raw plugin wrappers remain available on Codex.AppServer for callers that
want the original map payloads. The typed surface adds schema-backed params,
typed responses, and Codex.AppServer.request_typed/5.
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Plugin app metadata returned by plugin/read and plugin/install.
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  description: (String.t() | nil) | nil,
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Plugin auth policy values returned by the app-server plugin APIs.
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Plugin detail payload returned by plugin/read.
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Typed params for plugin/install.
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Plugin install policy values returned by the app-server plugin APIs.
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Source that established a plugin's install policy.
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Typed response for plugin/install.
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  apps_needing_auth: [Codex.Protocol.Plugin.AppSummary.t()],
  auth_policy: Codex.Protocol.Plugin.AuthPolicy.t(),
  extra: map()
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Plugin presentation metadata returned on plugin summary/detail responses.
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  brand_color: (String.t() | nil) | nil,
  capabilities: [String.t()],
  category: (String.t() | nil) | nil,
  composer_icon: (String.t() | nil) | nil,
  default_prompt: ([String.t()] | nil) | nil,
  developer_name: (String.t() | nil) | nil,
  display_name: (String.t() | nil) | nil,
  extra: map(),
  logo: (String.t() | nil) | nil,
  long_description: (String.t() | nil) | nil,
  privacy_policy_url: (String.t() | nil) | nil,
  screenshots: [String.t()],
  short_description: (String.t() | nil) | nil,
  terms_of_service_url: (String.t() | nil) | nil,
  website_url: (String.t() | nil) | nil
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Typed params for plugin/list.
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  cwds: ([String.t()] | nil) | nil,
  extra: map(),
  force_remote_sync: boolean(),
  marketplace_kinds: ([String.t()] | nil) | nil
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Typed response for plugin/list.
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Marketplace entries returned by plugin/list.
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Marketplace interface metadata surfaced by plugin/list.
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Marketplace load failure details returned by plugin/list.
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Typed params for plugin/read.
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Typed response for plugin/read.
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Tagged schedule metadata for a plugin-provided scheduled task.
Known tags are validated against the current hourly, daily, weekdays, and
weekly shapes. Unknown string tags remain lossless for additive compatibility.
Weekday values remain wire strings such as "MO" and "WE".
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A named plugin scheduled task and its typed schedule.
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Plugin skill metadata returned by plugin/read.
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Plugin source metadata returned by the app-server plugin APIs.
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Plugin summary metadata returned by plugin/list and plugin/read.
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Typed params for plugin/uninstall.
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Typed response for plugin/uninstall.
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Rate limit snapshot types for TokenCount events.
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Credits balance snapshot
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Complete rate limit snapshot

      


      
        Summary


  
    Types
  


    
      
        plan_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(data)

      


    


    
      
        parse(snapshot)

      


    


    
      
        parse!(snapshot)

      


    


    
      
        schema()

      


    


    
      
        to_map(snapshot)

      


    





      


      
        Types


        


  
    
      
    
    
      plan_type()



        
          
        

    

  


  

      

          @type plan_type() :: :plus | :pro | :team | :enterprise | :api | nil


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.RateLimit.Snapshot{
  credits: (Codex.Protocol.RateLimit.CreditsSnapshot.t() | nil) | nil,
  extra: map(),
  plan_type: plan_type() | nil,
  primary: (Codex.Protocol.RateLimit.Window.t() | nil) | nil,
  secondary: (Codex.Protocol.RateLimit.Window.t() | nil) | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(data)



        
          
        

    

  


  

      

          @spec from_map(map()) :: t()


      



  



  
    
      
    
    
      parse(snapshot)



        
          
        

    

  


  

      

          @spec parse(map() | keyword() | t()) ::
  {:ok, t()}
  | {:error,
     {:invalid_rate_limit_snapshot, CliSubprocessCore.Schema.error_detail()}}


      



  



  
    
      
    
    
      parse!(snapshot)



        
          
        

    

  


  

      

          @spec parse!(map() | keyword() | t()) :: t()


      



  



  
    
      
    
    
      schema()



        
          
        

    

  


  

      

          @spec schema() :: Zoi.schema()


      



  



  
    
      
    
    
      to_map(snapshot)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      



  


        

      


  

  
    
    Codex.Protocol.RateLimit.Window - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.RateLimit.Window 
    



      
A rate limit window
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Types for app-server request-permissions approval requests and responses.
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Additional filesystem permissions requested or granted for a turn or session.
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  read: ([String.t()] | nil) | nil,
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Additional macOS permissions requested for a turn or session.
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  accessibility: (boolean() | nil) | nil,
  automations: (String.t() | map() | nil) | nil,
  calendar: (boolean() | nil) | nil,
  contacts: (String.t() | nil) | nil,
  launch_services: (boolean() | nil) | nil,
  preferences: (String.t() | nil) | nil,
  reminders: (boolean() | nil) | nil
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Additional network permissions requested or granted for a turn or session.
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Additional macOS permissions granted for a turn or session.
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          @type t() :: %Codex.Protocol.RequestPermissions.GrantedMacOsPermissions{
  accessibility: (boolean() | nil) | nil,
  automations: (String.t() | map() | nil) | nil,
  calendar: (boolean() | nil) | nil,
  contacts: (String.t() | nil) | nil,
  launch_services: (boolean() | nil) | nil,
  preferences: (String.t() | nil) | nil,
  reminders: (boolean() | nil) | nil
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Permission profile included in request-permissions approval responses.
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          @type t() :: %Codex.Protocol.RequestPermissions.GrantedPermissionProfile{
  file_system:
    (Codex.Protocol.RequestPermissions.AdditionalFileSystemPermissions.t()
     | nil)
    | nil,
  macos:
    (Codex.Protocol.RequestPermissions.GrantedMacOsPermissions.t() | nil) | nil,
  network:
    (Codex.Protocol.RequestPermissions.AdditionalNetworkPermissions.t() | nil)
    | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(profile)



        
          
        

    

  


  

      

          @spec from_map(map() | keyword() | t() | nil) :: t()


      



  



  
    
      
    
    
      to_map(profile)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      



  


        

      


  

  
    
    Codex.Protocol.RequestPermissions.PermissionGrantScope - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.RequestPermissions.PermissionGrantScope 
    



      
Scope applied to granted permissions in a permissions approval response.
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Permission profile included in request-permissions approval requests.
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  file_system:
    (Codex.Protocol.RequestPermissions.AdditionalFileSystemPermissions.t()
     | nil)
    | nil,
  macos:
    (Codex.Protocol.RequestPermissions.AdditionalMacOsPermissions.t() | nil)
    | nil,
  network:
    (Codex.Protocol.RequestPermissions.AdditionalNetworkPermissions.t() | nil)
    | nil
}
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Structured response for an app-server permissions approval request.
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  permissions: Codex.Protocol.RequestPermissions.GrantedPermissionProfile.t(),
  scope: Codex.Protocol.RequestPermissions.PermissionGrantScope.t()
}
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Types for agent-to-user input requests.
The RequestUserInput tool allows the agent to interactively ask
the user questions during execution.
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An answer to a question
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An option for a question
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  description: String.t(),
  extra: map(),
  label: String.t()
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A question to present to the user
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  extra: map(),
  header: String.t(),
  id: String.t(),
  is_other: boolean(),
  is_secret: boolean(),
  options: ([Codex.Protocol.RequestUserInput.Option.t()] | nil) | nil,
  question: String.t()
}
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Response containing answers to all questions
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  answers: %{required(String.t()) => Codex.Protocol.RequestUserInput.Answer.t()}
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Text element with byte range for rich text input.
Used to preserve UI element metadata in user input text.
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  byte_range: Codex.Protocol.ByteRange.t(),
  placeholder: (String.t() | nil) | nil
}


      


A text element with byte range and optional placeholder
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Rate limit detection and handling utilities.
Detection
Rate limits are detected from:
	Codex.Error structs with :rate_limit kind
	HTTP 429 status codes
	Error messages containing "rate_limit"
	Retry-After headers in responses

Handling
When rate limited, the SDK:
	Extracts retry-after hint if available
	Backs off for the specified duration (or default)
	Emits telemetry event
	Retries the request

Configuration
config :codex_sdk,
  rate_limit_default_delay_ms: 60_000,
  rate_limit_max_delay_ms: 300_000,
  rate_limit_multiplier: 2.0
Example
Codex.RateLimit.with_rate_limit_handling(fn ->
  make_api_call()
end, max_attempts: 3)
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        calculate_delay(rate_limit_info, attempt \\ 1)

      


        Calculates delay for rate limit backoff.
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        Detects rate limit error from response or error.



    


    
      
        handle(rate_limit_info, opts \\ [])

      


        Handles rate limit by waiting and emitting telemetry.



    


    
      
        parse_retry_after(arg1)

      


        Parses Retry-After header from response.



    


    
      
        with_rate_limit_handling(fun, opts \\ [])

      


        Wraps function with rate limit handling.
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          @type rate_limit_info() :: %{
  optional(:retry_after_ms) => non_neg_integer() | nil,
  optional(:message) => String.t(),
  optional(:details) => map(),
  optional(:source) => atom(),
  optional(:body) => map()
}
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          @spec calculate_delay(rate_limit_info(), pos_integer()) :: non_neg_integer()


      


Calculates delay for rate limit backoff.
If the rate limit info contains an explicit retry_after_ms, that value
is used. Otherwise, exponential backoff is applied based on the attempt number.
Examples
iex> Codex.RateLimit.calculate_delay(%{retry_after_ms: 45_000}, 1)
45_000

iex> delay1 = Codex.RateLimit.calculate_delay(%{}, 1)
iex> delay2 = Codex.RateLimit.calculate_delay(%{}, 2)
iex> delay2 > delay1
true
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          @spec detect(term()) :: {:rate_limited, rate_limit_info()} | :ok


      


Detects rate limit error from response or error.
Returns {:rate_limited, info} if a rate limit is detected,
or :ok if not rate limited.
Examples
iex> error = Codex.Error.rate_limit("Rate limited", retry_after_ms: 30_000)
iex> {:rate_limited, info} = Codex.RateLimit.detect({:error, error})
iex> info.retry_after_ms
30_000

iex> Codex.RateLimit.detect({:ok, :success})
:ok
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          @spec handle(
  rate_limit_info(),
  keyword()
) :: :ok


      


Handles rate limit by waiting and emitting telemetry.
Sleeps for the calculated delay and emits a [:codex, :rate_limit, :rate_limited]
telemetry event.
Options
	:attempt - Current attempt number (default: 1)

Examples
info = %{retry_after_ms: 1000}
Codex.RateLimit.handle(info, attempt: 1)
# Sleeps for 1000ms and emits telemetry
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          @spec parse_retry_after(map()) :: non_neg_integer() | nil


      


Parses Retry-After header from response.
Handles both numeric seconds and HTTP-date formats.
Examples
iex> Codex.RateLimit.parse_retry_after(%{headers: %{"retry-after" => "60"}})
60_000

iex> Codex.RateLimit.parse_retry_after(%{headers: %{"Retry-After" => "120"}})
120_000

iex> Codex.RateLimit.parse_retry_after(%{})
nil
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          @spec with_rate_limit_handling(
  (-> term()),
  keyword()
) :: term()


      


Wraps function with rate limit handling.
Automatically detects rate limit responses and retries with appropriate
backoff. Uses exponential backoff by default, or respects explicit
retry-after hints from the API.
Options
	:max_attempts - Maximum number of attempts (default: 3)

Examples
result = Codex.RateLimit.with_rate_limit_handling(fn ->
  make_api_call()
end, max_attempts: 3)
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          @type t() :: %Codex.Realtime.Events.AgentEndEvent{
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          @type t() :: %Codex.Realtime.Events.AgentStartEvent{
  agent: term(),
  info: Codex.Realtime.Events.EventInfo.t(),
  type: :agent_start
}
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          @type t() :: %Codex.Realtime.Events.AudioEndEvent{
  content_index: non_neg_integer(),
  info: Codex.Realtime.Events.EventInfo.t(),
  item_id: String.t(),
  type: :audio_end
}
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Audio data received.
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          @type t() :: %Codex.Realtime.Events.AudioEvent{
  audio: Codex.Realtime.ModelEvents.AudioEvent.t() | map(),
  content_index: non_neg_integer(),
  info: Codex.Realtime.Events.EventInfo.t(),
  item_id: String.t(),
  type: :audio
}
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  content_index: non_neg_integer(),
  info: Codex.Realtime.Events.EventInfo.t(),
  item_id: String.t(),
  type: :audio_interrupted
}
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          @type t() :: %Codex.Realtime.Events.ErrorEvent{
  error: term(),
  info: Codex.Realtime.Events.EventInfo.t(),
  type: :error
}
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          @type t() :: %Codex.Realtime.Events.GuardrailTrippedEvent{
  guardrail_results: list(),
  info: Codex.Realtime.Events.EventInfo.t(),
  message: String.t(),
  type: :guardrail_tripped
}
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Agent handed off to another agent.
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          @type t() :: %Codex.Realtime.Events.HandoffEvent{
  from_agent: term(),
  info: Codex.Realtime.Events.EventInfo.t(),
  to_agent: term(),
  type: :handoff
}
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}
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Input audio timeout triggered.
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  data: Codex.Realtime.ModelEvents.t(),
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  type: :raw_model_event
}
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  agent: term(),
  arguments: String.t(),
  info: Codex.Realtime.Events.EventInfo.t(),
  output: term(),
  tool: term(),
  type: :tool_end
}
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  transcript: String.t() | nil,
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}
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An assistant message item.
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    | Codex.Realtime.Items.AssistantAudio.t()
  ],
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}
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A user message item.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Items.UserMessageItem{
  content: [
    Codex.Realtime.Items.InputText.t()
    | Codex.Realtime.Items.InputAudio.t()
    | Codex.Realtime.Items.InputImage.t()
  ],
  item_id: String.t(),
  previous_item_id: String.t() | nil,
  role: :user,
  type: :message
}


      



  


        

      


  

  
    
    Codex.Realtime.ModelEvents.AudioDoneEvent - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelEvents.AudioDoneEvent 
    



      
Audio generation completed for an item.
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  content_index: non_neg_integer(),
  item_id: String.t(),
  type: :audio_done
}
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}
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Catchall for vendor-specific events.
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          @type t() :: %Codex.Realtime.ModelEvents.TranscriptDeltaEvent{
  delta: String.t(),
  item_id: String.t(),
  response_id: String.t(),
  type: :transcript_delta
}


      



  


        

      


  

  
    
    Codex.Realtime.ModelEvents.TurnEndedEvent - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelEvents.TurnEndedEvent 
    



      
Model finished generating a response.
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          @type t() :: %Codex.Realtime.ModelEvents.TurnEndedEvent{type: :turn_ended}


      



  


        

      


  

  
    
    Codex.Realtime.ModelEvents.TurnStartedEvent - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelEvents.TurnStartedEvent 
    



      
Model started generating a response.
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          @type t() :: %Codex.Realtime.ModelEvents.TurnStartedEvent{type: :turn_started}


      



  


        

      


  

  
    
    Codex.Realtime.ModelInputs.SendAudio - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelInputs.SendAudio 
    



      
Send audio data to the model.
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          @type t() :: %Codex.Realtime.ModelInputs.SendAudio{audio: binary(), commit: boolean()}


      



  


        

      


  

  
    
    Codex.Realtime.ModelInputs.SendInterrupt - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelInputs.SendInterrupt 
    



      
Send an interrupt to the model.
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          @type t() :: %Codex.Realtime.ModelInputs.SendInterrupt{
  force_response_cancel: boolean()
}


      



  


        

      


  

  
    
    Codex.Realtime.ModelInputs.SendRawMessage - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelInputs.SendRawMessage 
    



      
Send a raw message to the model.
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          @type t() :: %Codex.Realtime.ModelInputs.SendRawMessage{message: map()}


      



  


        

      


  

  
    
    Codex.Realtime.ModelInputs.SendSessionUpdate - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelInputs.SendSessionUpdate 
    



      
Send session settings update.

      


      
        Summary


  
    Types
  


    
      
        t()
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          @type t() :: %Codex.Realtime.ModelInputs.SendSessionUpdate{
  session_settings: Codex.Realtime.Config.SessionModelSettings.t()
}


      



  


        

      


  

  
    
    Codex.Realtime.ModelInputs.SendToolOutput - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelInputs.SendToolOutput 
    



      
Send tool output to the model.
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          @type t() :: %Codex.Realtime.ModelInputs.SendToolOutput{
  output: String.t(),
  start_response: boolean(),
  tool_call: Codex.Realtime.ModelEvents.ToolCallEvent.t()
}


      



  


        

      


  

  
    
    Codex.Realtime.ModelInputs.SendUserInput - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.ModelInputs.SendUserInput 
    



      
Send user input (text or structured message).
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          @type t() :: %Codex.Realtime.ModelInputs.SendUserInput{user_input: String.t() | map()}


      



  


        

      


  

  
    
    Codex.Retry - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Retry 
    



      
Retry logic with configurable backoff strategies.
Strategies
	:exponential - Exponential backoff (default)
	:linear - Linear backoff
	:constant - Fixed delay
	fun/1 - Custom backoff function

Options
	:max_attempts - Maximum retry attempts (default: 4)
	:base_delay_ms - Base delay for backoff (default: 200)
	:max_delay_ms - Maximum delay cap (default: 10_000)
	:jitter - Add random jitter (default: true)
	:retry_if - Predicate to determine if error is retryable
	:on_retry - Callback invoked on each retry

Example
Codex.Retry.with_retry(fn ->
  make_api_call()
end, max_attempts: 3, strategy: :exponential)
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    Functions
  


    
      
        calculate_delay(attempt, opts)

      


        Calculates delay for given attempt using configured strategy.



    


    
      
        default_opts()

      


        Returns the default options for retry operations.



    


    
      
        retryable?(arg1)

      


        Default predicate for retryable errors.



    


    
      
        with_retry(fun, opts \\ [])

      


        Executes function with retry logic.



    


    
      
        with_stream_retry(stream_fun, opts \\ [])

      


        Wraps an async stream with retry logic.
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      opts()



        
          
        

    

  


  

      

          @type opts() :: [
  max_attempts: pos_integer(),
  base_delay_ms: non_neg_integer(),
  max_delay_ms: non_neg_integer(),
  jitter: boolean(),
  strategy: strategy(),
  retry_if: (term() -> boolean()),
  on_retry: (attempt :: pos_integer(), error :: term() -> :ok)
]


      



  



  
    
      
    
    
      strategy()



        
          
        

    

  


  

      

          @type strategy() ::
  :exponential
  | :linear
  | :constant
  | (attempt :: pos_integer() -> non_neg_integer())


      



  


        

      

      
        Functions


        


  
    
      
    
    
      calculate_delay(attempt, opts)



        
          
        

    

  


  

      

          @spec calculate_delay(pos_integer(), opts()) :: non_neg_integer()


      


Calculates delay for given attempt using configured strategy.
Examples
iex> opts = [base_delay_ms: 100, max_delay_ms: 10_000, strategy: :exponential, jitter: false]
iex> Codex.Retry.calculate_delay(1, opts)
100
iex> Codex.Retry.calculate_delay(2, opts)
200
iex> Codex.Retry.calculate_delay(3, opts)
400

  



  
    
      
    
    
      default_opts()



        
          
        

    

  


  

      

          @spec default_opts() :: opts()


      


Returns the default options for retry operations.
Useful for inspecting or modifying default configuration.
Examples
iex> Codex.Retry.default_opts()[:max_attempts]
4

  



  
    
      
    
    
      retryable?(arg1)



        
          
        

    

  


  

      

          @spec retryable?(term()) :: boolean()


      


Default predicate for retryable errors.
Retries on:
	Timeout errors
	Connection errors
	5xx HTTP errors
	Rate limit errors (429)
	Codex.Error with :rate_limit kind
	Stream errors
	Codex.TransportError with retryable?: true

Does NOT retry on:
	Authentication errors
	Invalid request errors
	Context window exceeded
	Unknown error types

Examples
iex> Codex.Retry.retryable?(:timeout)
true
iex> Codex.Retry.retryable?({:http_error, 503})
true
iex> Codex.Retry.retryable?({:http_error, 429})
true
iex> Codex.Retry.retryable?({:http_error, 401})
false
iex> Codex.Retry.retryable?(:auth_failed)
false

  



    

  
    
      
    
    
      with_retry(fun, opts \\ [])



        
          
        

    

  


  

      

          @spec with_retry((-> {:ok, term()} | {:error, term()}), opts()) ::
  {:ok, term()} | {:error, term()}


      


Executes function with retry logic.
Returns {:ok, result} on success or {:error, reason} after all attempts exhausted.
Options
	:max_attempts - Maximum number of attempts (default: 4)
	:base_delay_ms - Base delay in milliseconds (default: 200)
	:max_delay_ms - Maximum delay cap in milliseconds (default: 10_000)
	:jitter - Add random jitter to delays (default: true)
	:strategy - Backoff strategy (default: :exponential)
	:retry_if - Predicate function to determine if error is retryable
	:on_retry - Callback invoked before each retry with attempt number and error

Examples
# Basic usage with defaults
Codex.Retry.with_retry(fn -> make_api_call() end)

# Custom configuration
Codex.Retry.with_retry(
  fn -> risky_operation() end,
  max_attempts: 5,
  base_delay_ms: 100,
  strategy: :linear,
  on_retry: fn attempt, error ->
    Logger.warning("Retry #{attempt}: #{inspect(error)}")
  end
)

  



    

  
    
      
    
    
      with_stream_retry(stream_fun, opts \\ [])



        
          
        

    

  


  

      

          @spec with_stream_retry((-> Enumerable.t()), opts()) :: Enumerable.t()


      


Wraps an async stream with retry logic.
For streaming operations, retries the entire stream from the beginning
when a retryable error occurs.
Options
Same as with_retry/2.
Examples
stream = Codex.Retry.with_stream_retry(fn ->
  make_streaming_request()
end, max_attempts: 3)

Enum.each(stream, &process_item/1)

  


        

      


  

  
    
    Codex.RunConfig - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.RunConfig 
    



      
Per-run configuration applied to agent execution.
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        Builds a validated %Codex.RunConfig{} struct.
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          @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.
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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 \\ Defaults.stream_queue_pop_timeout_ms())

      


        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())
}
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      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 \\ Defaults.stream_queue_pop_timeout_ms())



        
          
        

    

  


  

      

          @spec pop(t(), timeout()) :: {:ok, term()} | {:error, term()} | :done


      


Pops the next semantic event from the queue, blocking up to timeout.
Returns {:error, reason} if the stream terminates with an error.
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          @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.Runtime.Env 
    



      
Subprocess environment construction (originator override, API key forwarding).
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        maybe_put(env, key, value)
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          @spec base_overrides(String.t() | nil, String.t() | nil) :: map()
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          @spec maybe_put(map(), String.t(), String.t() | nil) :: map()
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          @spec maybe_put_openai_base_url(map(), String.t() | nil) :: map()
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          @spec to_charlist_env(map()) :: [{String.t(), String.t()}]
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Session-oriented runtime kit for the common Codex exec CLI family.
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          @spec build_session_options(keyword()) :: {:ok, keyword()} | {:error, term()}


      



  



    

  
    
      
    
    
      list_provider_sessions(opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      session_error(event, stderr, stderr_truncated?)



        
          
        

    

  


  

      

          @spec session_error(CliSubprocessCore.Event.t(), binary(), boolean()) ::
  {:error, term()} | nil
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          @spec stderr_chunk(CliSubprocessCore.Event.t()) :: binary() | nil
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Deduplicated warn-once logic for keyring-related warnings.
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      warn_once(key, message)



        
          
        

    

  


  

      

          @spec warn_once(term(), String.t()) :: :ok
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Codex.Session behaviour
    



      
Behaviour for persisting conversation state across runs.
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        clear(state)

      


    


    
      
        load(state)

      


    


    
      
        save(state, entry)

      


    





  
    Functions
  


    
      
        clear(arg)

      


        Clears stored history.



    


    
      
        load(arg)

      


        Loads session history.



    


    
      
        save(arg, entry)

      


        Persists a session entry.



    


    
      
        valid?(arg1)

      


        Validates a session reference.
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          @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()}
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          @callback save(state :: term(), entry :: term()) :: :ok | {:error, term()}
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      clear(arg)



        
          
        

    

  


  

      

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


      


Clears stored history.
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          @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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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.
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      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: {:ok, pid()} | {:error, term()}


      


Starts a new memory session agent.
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Codex.Sessions 
    



      
Helpers for inspecting Codex CLI session files and replaying recorded changes.
Patch application uses the shared non-PTY command lane. Only raw interactive
or provider-native control families remain on local subprocess ownership.
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    Types
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        session_entry()

      


    





  
    Functions
  


    
      
        apply(input, opts \\ [])

      


        Applies a unified diff or file_change items to the local working tree.



    


    
      
        list_sessions(opts \\ [])

      


        Lists known sessions by scanning the sessions directory.



    


    
      
        undo(snapshot, opts \\ [])

      


        Restores the working tree using a ghost snapshot item.
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      apply_result()



        
          
        

    

  


  

      

          @type apply_result() :: %{
  stdout: String.t(),
  stderr: String.t(),
  exit_code: integer(),
  success: boolean()
}


      



  



  
    
      
    
    
      session_entry()



        
          
        

    

  


  

      

          @type session_entry() :: %{
  id: String.t(),
  path: String.t(),
  started_at: String.t() | nil,
  updated_at: String.t() | nil,
  cwd: String.t() | nil,
  originator: String.t() | nil,
  cli_version: String.t() | nil,
  metadata: map()
}
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      apply(input, opts \\ [])



        
          
        

    

  


  

      

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


      


Applies a unified diff or file_change items to the local working tree.
Accepts either a diff string or a list of %Codex.Items.FileChange{} structs
(or raw change maps with path, kind, and diff fields).
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          @spec list_sessions(keyword()) :: {:ok, [session_entry()]} | {:error, term()}


      


Lists known sessions by scanning the sessions directory.
Options
	:sessions_dir - Override the default session directory.


  



    

  
    
      
    
    
      undo(snapshot, opts \\ [])



        
          
        

    

  


  

      

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


      


Restores the working tree using a ghost snapshot item.
Accepts a %Codex.Items.GhostSnapshot{} struct, a raw response item map, or a
ghost commit map with id and preexisting untracked fields.
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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
}
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Codex.StreamEvent.GuardrailResult 
    



      
Guardrail evaluation outcome streamed to consumers.
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          @type result() :: :ok | :reject | :tripwire
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          @type stage() :: :input | :output | :tool_input | :tool_output
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          @type t() :: %Codex.StreamEvent.GuardrailResult{
  guardrail: String.t(),
  message: String.t() | nil,
  result: result(),
  stage: stage()
}
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Codex.StreamEvent.RawResponses 
    



      
Batch of raw codex events emitted for a turn.
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          @type t() :: %Codex.StreamEvent.RawResponses{
  events: [Codex.Events.t()],
  usage: map() | nil
}


      



  


        

      


  

  
    
    Codex.StreamEvent.RunItem - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.StreamEvent.RunItem 
    



      
Semantic wrapper for a streamed Codex event.
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    Types
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.StreamEvent.RunItem{event: Codex.Events.t(), type: atom() | nil}


      



  


        

      


  

  
    
    Codex.StreamEvent.ToolApproval - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.StreamEvent.ToolApproval 
    



      
Tool approval outcome emitted during streaming.
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    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 v0.19.0
    
    

    


  
  

    
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.
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      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 v0.19.0
    
    

    


  
  

    
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.
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      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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
Codex.Tools.ApplyPatchTool 
    



      
Hosted tool for applying Codex apply_patch edits to files.
Options
	:base_path - Base directory for file paths (defaults to CWD)
	:approval - Approval callback for reviewing changes before applying
	:dry_run - If true, only validate without applying changes

Approval Callback
The approval callback can be:
	A function with arity 1-3: fn changes -> :ok | {:deny, reason} end

	A module implementing review_patch/2

Examples
# Basic usage (*** Begin Patch format)
args = %{"input" => patch_content}
{:ok, result} = ApplyPatchTool.invoke(args, %{base_path: "/project"})

# With approval
context = %{
  metadata: %{
    approval: fn changes, _ctx -> :ok end
  }
}
{:ok, result} = ApplyPatchTool.invoke(args, context)

# Dry run to validate
{:ok, result} = ApplyPatchTool.invoke(args, %{dry_run: true})

      


      
        Summary


  
    Functions
  


    
      
        apply_hunks(content, hunks)

      


        Applies hunks to file content.



    


    
      
        parse_patch(patch)

      


        Parses an apply_patch or unified diff patch string into a list of file changes.



    





      


      
        Functions


        


  
    
      
    
    
      apply_hunks(content, hunks)



        
          
        

    

  


  

      

          @spec apply_hunks(String.t(), list()) :: {:ok, String.t()}


      


Applies hunks to file content.
Returns {:ok, new_content} or {:error, reason}.

  



  
    
      
    
    
      parse_patch(patch)



        
          
        

    

  


  

      

          @spec parse_patch(String.t()) :: {:ok, list()} | {:error, {:parse_error, String.t()}}


      


Parses an apply_patch or unified diff patch string into a list of file changes.

  


        

      


  

  
    
    Codex.Tools.CodeInterpreterTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.CodeInterpreterTool 
    



      
Hosted code interpreter tool.

      




  

  
    
    Codex.Tools.ComputerTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.ComputerTool 
    



      
Hosted computer action tool with safety callback.

      




  

  
    
    Codex.Tools.FileSearchTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.FileSearchTool 
    



      
Hosted tool for searching files by name pattern and content.
This tool provides local filesystem search capabilities using glob patterns
for file discovery and optional fixed-string content matching.
Options
Options can be passed during registration or via context:
	:base_path - Base directory for search (default: cwd)
	:max_results - Maximum results to return (default: 100)
	:include_hidden - Include hidden files (default: false)
	:case_sensitive - Case-sensitive matching (default: true)

Usage
Direct Invocation
args = %{"pattern" => "**/*.ex", "base_path" => "/project"}
{:ok, result} = Codex.Tools.FileSearchTool.invoke(args, %{})
# => %{"count" => 42, "files" => [%{"path" => "lib/foo.ex"}, ...]}
With Content Search
args = %{
  "pattern" => "**/*.ex",
  "content" => "defmodule",
  "case_sensitive" => false
}
{:ok, result} = Codex.Tools.FileSearchTool.invoke(args, %{})
# => %{"count" => 10, "files" => [%{"path" => "lib/foo.ex", "matches" => [...]}]}
With Registry
{:ok, _handle} = Codex.Tools.register(Codex.Tools.FileSearchTool,
  base_path: "/project",
  max_results: 50
)

{:ok, result} = Codex.Tools.invoke("file_search", %{"pattern" => "*.ex"}, %{})
Result Format
Results are returned as a map with:
	"count" - Number of matching files
	"files" - List of file matches, each with:	"path" - Relative path from base_path
	"matches" - (optional) List of content matches with line numbers



Pattern Syntax
Uses Elixir's Path.wildcard/2 for glob patterns:
	* - Matches any characters except path separators
	** - Matches any characters including path separators (recursive)
	? - Matches a single character
	[abc] - Matches any character in the brackets
	{a,b} - Matches either pattern

Examples:
	"*.ex" - All .ex files in base directory
	"**/*.ex" - All .ex files recursively
	"lib/**/*.{ex,exs}" - All Elixir files under lib/
	"test/*_test.exs" - All test files in test/


      




  

  
    
    Codex.Tools.Handle - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.Handle 
    



      
Registration handle returned from Codex.Tools.register/2.
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          @type t() :: %Codex.Tools.Handle{module: module(), name: String.t()}


      



  


        

      


  

  
    
    Codex.Tools.HostedMcpTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.HostedMcpTool 
    



      
Hosted MCP tool wrapper that delegates to Codex.MCP.Client.

      




  

  
    
    Codex.Tools.ImageGenerationTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.ImageGenerationTool 
    



      
Hosted image generation tool.

      




  

  
    
    Codex.Tools.ShellCommandTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.ShellCommandTool 
    



      
Hosted tool for executing shell scripts via the user's default shell.

      




  

  
    
    Codex.Tools.ShellTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.ShellTool 
    



      
Hosted tool for executing shell commands.
Overview
ShellTool provides a fully-featured shell command execution environment with
approval integration, timeout handling, and output truncation. It can be used
standalone or registered in the tool registry.
Options
Options can be passed during registration or via context metadata:
	:executor - Custom executor function (default: built-in shell executor)
	:approval - Approval callback or policy for command review
	:max_output_bytes - Maximum output size before truncation (default: 10,000)
	:timeout_ms - Command timeout in milliseconds (default: 60,000)
	:cwd - Default working directory
	:env - Environment variables map

Usage
Direct Invocation
args = %{"command" => ["bash", "-lc", "ls -la"], "workdir" => "/tmp"}
{:ok, result} = Codex.Tools.ShellTool.invoke(args, %{})
# => %{"output" => "...", "exit_code" => 0, "success" => true}
With Registry
{:ok, _handle} = Codex.Tools.register(Codex.Tools.ShellTool,
  max_output_bytes: 5000,
  timeout_ms: 30_000,
  approval: fn cmd, _ctx -> :ok end
)

{:ok, result} =
  Codex.Tools.invoke("shell", %{"command" => ["bash", "-lc", "echo hello"]}, %{})
Approval Integration
The approval callback can be:
	A 2-arity function fn(command, context) -> :ok | {:deny, reason}

	A 3-arity function fn(command, context, metadata) -> :ok | {:deny, reason}

	A module implementing review_tool/2 callback

Custom Executor
The executor callback receives (args, context, metadata) and should return:
	{:ok, output} - where output is a string or map
	{:error, reason} - on failure

For testing, provide a mock executor:
executor = fn %{"command" => cmd}, _ctx, _meta ->
  {:ok, %{"output" => "mocked: #{cmd}", "exit_code" => 0}}
end

{:ok, _} = Codex.Tools.register(Codex.Tools.ShellTool, executor: executor)

      




  

  
    
    Codex.Tools.VectorStoreSearchTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.VectorStoreSearchTool 
    



      
Hosted vector store search tool for searching indexed documents.
This tool integrates with OpenAI's vector store file search capabilities,
allowing searches across indexed documents with optional filtering and ranking.
Options
Options can be passed during registration or via context metadata:
	:searcher - Required callback function to execute the search
	:vector_store_ids - List of vector store IDs to search
	:filters - Search filters to apply
	:ranking_options - Options for result ranking
	:include_search_results - Whether to include full search results

Usage
searcher = fn args, _ctx, _meta ->
  {:ok, %{results: [%{text: args["query"]}]}}
end

{:ok, _} = Codex.Tools.register(VectorStoreSearchTool,
  searcher: searcher,
  vector_store_ids: ["vs_123"]
)

      




  

  
    
    Codex.Tools.ViewImageTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.ViewImageTool 
    



      
Hosted tool for attaching local images to the conversation.

      




  

  
    
    Codex.Tools.WebSearchTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.WebSearchTool 
    



      
Hosted tool for performing web searches.
Overview
WebSearchTool provides web search functionality with support for multiple
search providers. It can be used standalone or registered in the tool registry.
Configuration
Requires a search provider to be configured. Supported providers:
	:tavily - Tavily Search API (requires TAVILY_API_KEY)
	:serper - Serper API (requires SERPER_API_KEY)
	:mock - Mock provider for testing (no API key needed)
	Custom callback via :searcher option

Options
Options can be passed during registration or via context metadata:
	:provider - Search provider (default: :tavily)
	:api_key - API key (or from environment variable)
	:max_results - Maximum results to return (default: 10)
	:searcher - Custom search callback function (overrides provider)

Usage
With Mock Provider (Testing)
{:ok, _} = Codex.Tools.register(Codex.Tools.WebSearchTool,
  provider: :mock
)

{:ok, result} = Codex.Tools.invoke("web_search", %{"query" => "elixir"}, %{})
# => %{"count" => 2, "results" => [...]}
With Tavily Provider
{:ok, _} = Codex.Tools.register(Codex.Tools.WebSearchTool,
  provider: :tavily,
  api_key: Codex.Env.get("TAVILY_API_KEY")
)

{:ok, result} = Codex.Tools.invoke("web_search",
  %{"query" => "Elixir programming", "max_results" => 5},
  %{}
)
With Custom Searcher
searcher = fn args, _ctx, _meta ->
  {:ok, %{"count" => 1, "results" => [%{"title" => args["query"]}]}}
end

{:ok, _} = Codex.Tools.register(Codex.Tools.WebSearchTool,
  searcher: searcher
)
Environment Variables
	TAVILY_API_KEY - API key for Tavily search provider
	SERPER_API_KEY - API key for Serper search provider


      




  

  
    
    Codex.Tools.WriteStdinTool - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools.WriteStdinTool 
    



      
Hosted tool for writing to an existing exec session.

      




  

  
    
    Codex.Transport - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Transport behaviour
    



      
Behaviour for Codex transport implementations.
Transports handle the communication protocol between the SDK and the Codex runtime.
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        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.
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      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.Events.VoiceStreamEventAudio - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Events.VoiceStreamEventAudio 
    



      
Audio data event from the voice pipeline.
The data field contains PCM audio bytes, or nil to signal the end
of an audio segment.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Events.VoiceStreamEventAudio{
  data: binary() | nil,
  type: :voice_stream_event_audio
}


      



  


        

      


  

  
    
    Codex.Voice.Events.VoiceStreamEventError - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Events.VoiceStreamEventError 
    



      
Error event from the voice pipeline.
Contains the exception that occurred during processing.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Events.VoiceStreamEventError{
  error: Exception.t(),
  type: :voice_stream_event_error
}


      



  


        

      


  

  
    
    Codex.Voice.Events.VoiceStreamEventLifecycle - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Events.VoiceStreamEventLifecycle 
    



      
Lifecycle event from the voice pipeline.
Events include:
	:turn_started - A new turn (user speech segment) has started
	:turn_ended - The current turn has ended
	:session_ended - The entire session has ended
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        lifecycle_event()

      


    


    
      
        t()
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      lifecycle_event()



        
          
        

    

  


  

      

          @type lifecycle_event() :: :turn_started | :turn_ended | :session_ended


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Events.VoiceStreamEventLifecycle{
  event: lifecycle_event(),
  type: :voice_stream_event_lifecycle
}


      



  


        

      


  

  
    
    Codex.Voice.Model.ModelProvider - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Model.ModelProvider behaviour
    



      
Behaviour for voice model providers.
Model providers are factories that create STT and TTS model instances
by name. They handle client initialization and configuration.

      


      
        Summary


  
    Callbacks
  


    
      
        get_stt_model(name)

      


        Get a speech-to-text model by name.



    


    
      
        get_tts_model(name)

      


        Get a text-to-speech model by name.



    





      


      
        Callbacks


        


  
    
      
    
    
      get_stt_model(name)



        
          
        

    

  


  

      

          @callback get_stt_model(name :: String.t() | nil) :: struct()


      


Get a speech-to-text model by name.
If name is nil, returns the default STT model.

  



  
    
      
    
    
      get_tts_model(name)



        
          
        

    

  


  

      

          @callback get_tts_model(name :: String.t() | nil) :: struct()


      


Get a text-to-speech model by name.
If name is nil, returns the default TTS model.

  


        

      


  

  
    
    Codex.Voice.Model.STTModel - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Model.STTModel behaviour
    



      
Behaviour for speech-to-text models.
STT models convert audio input into text transcriptions. They support
both single-shot transcription and streaming transcription sessions.
Note: The behaviour callbacks use module-level functions. Implementations
should use struct-based models where the struct is passed as the first
parameter to instance methods like transcribe/5 and create_session/5.

      


      
        Summary


  
    Callbacks
  


    
      
        create_session(
  model,
  input,
  settings,
  trace_include_sensitive_data,
  trace_include_sensitive_audio_data
)

      


        Creates a streaming transcription session.



    


    
      
        model_name()

      


        Returns the name of the STT model.
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      create_session(
  model,
  input,
  settings,
  trace_include_sensitive_data,
  trace_include_sensitive_audio_data
)



        
          
        

    

  


  

      

          @callback create_session(
  model :: struct(),
  input :: Codex.Voice.Input.StreamedAudioInput.t(),
  settings :: Codex.Voice.Config.STTSettings.t(),
  trace_include_sensitive_data :: boolean(),
  trace_include_sensitive_audio_data :: boolean()
) :: {:ok, pid()} | {:error, term()}


      


Creates a streaming transcription session.
The session receives audio input via the StreamedAudioInput and
produces text transcriptions for each detected turn.
Parameters
	input - The streamed audio input
	settings - STT settings
	trace_include_sensitive_data - Whether to include text in traces
	trace_include_sensitive_audio_data - Whether to include audio in traces

Returns
	{:ok, session_pid} - The session process
	{:error, reason} - If session creation fails


  



  
    
      
    
    
      model_name()



        
          
        

    

  


  

      

          @callback model_name() :: String.t()


      


Returns the name of the STT model.

  


        

      


  

  
    
    Codex.Voice.Model.StreamedTranscriptionSession - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Model.StreamedTranscriptionSession behaviour
    



      
Behaviour for streaming transcription sessions.
A streaming transcription session receives audio input continuously
and produces text transcriptions for each detected turn in the conversation.

      


      
        Summary


  
    Callbacks
  


    
      
        close(session)

      


        Closes the transcription session and releases resources.



    


    
      
        transcribe_turns(session)

      


        Returns a stream of text transcriptions.



    





      


      
        Callbacks


        


  
    
      
    
    
      close(session)



        
          
        

    

  


  

      

          @callback close(session :: pid()) :: :ok


      


Closes the transcription session and releases resources.

  



  
    
      
    
    
      transcribe_turns(session)



        
          
        

    

  


  

      

          @callback transcribe_turns(session :: pid()) :: Enumerable.t()


      


Returns a stream of text transcriptions.
Each element in the stream represents a complete turn in the conversation.
The stream completes when close/1 is called on the session.

  


        

      


  

  
    
    Codex.Voice.Model.TTSModel - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Model.TTSModel behaviour
    



      
Behaviour for text-to-speech models.
TTS models convert text into audio. The audio is returned as a stream
of bytes in PCM format for efficient memory usage with large outputs.
Note: The behaviour callbacks use module-level functions. Implementations
should use struct-based models where the struct is passed as the first
parameter to instance methods like run/3.

      


      
        Summary


  
    Callbacks
  


    
      
        model_name()

      


        Returns the name of the TTS model.



    





      


      
        Callbacks


        


  
    
      
    
    
      model_name()



        
          
        

    

  


  

      

          @callback model_name() :: String.t()


      


Returns the name of the TTS model.

  


        

      


  

  
    
    Codex.Voice.Models.OpenAISTTSession - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Models.OpenAISTTSession 
    



      
Buffered streamed transcription session.
This GenServer consumes a StreamedAudioInput until it closes, then submits
the aggregated audio to the configured STT model and yields completed
transcript turns to callers.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


        Start a new streaming transcription session.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Models.OpenAISTTSession{
  api_key: String.t() | nil,
  completion: :done | {:error, term()} | nil,
  input: Codex.Voice.Input.StreamedAudioInput.t(),
  listener_task: Task.t() | nil,
  model: String.t(),
  settings: Codex.Voice.Config.STTSettings.t(),
  stream_task: Task.t() | nil,
  stt_model: Codex.Voice.Models.OpenAISTT.t(),
  trace_include_sensitive_audio_data: boolean(),
  trace_include_sensitive_data: boolean(),
  transcripts: [String.t()],
  waiters: [{GenServer.from(), reference()}],
  websocket: pid() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start a new streaming transcription session.
Options
	:input - StreamedAudioInput to read audio from (required)
	:settings - STTSettings for transcription options (required)
	:stt_model - Optional OpenAISTT model struct to use as-is
	:model - Model name to use when :stt_model is not provided
	:api_key - API key (defaults to OPENAI_API_KEY env var)
	:base_url - API base URL when :stt_model is not provided
	:client - Optional HTTP client when :stt_model is not provided
	:trace_include_sensitive_data - Whether to include text in traces
	:trace_include_sensitive_audio_data - Whether to include audio in traces


  


        

      


  

  
    
    CodexSdk - Codex SDK v0.19.0
    
    

    


  
  

    
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 v0.19.0
    
    

    


  
  

    
Codex 
    



      
Public entry point for the Codex SDK.
Provides helpers to start new threads or resume existing ones.
Realtime Voice
For real-time voice interactions using WebSockets:
# Define an agent
agent = Codex.Realtime.agent(
  name: "VoiceAssistant",
  instructions: "You are a helpful voice assistant."
)

# Create and run a session
{:ok, session} = Codex.Realtime.run(agent)

# Send audio and subscribe to events
Codex.Realtime.send_audio(session, audio_bytes)
Codex.Realtime.subscribe(session, self())

receive do
  {:session_event, event} -> handle_event(event)
end
See Codex.Realtime for full documentation.
Voice Pipeline
For non-realtime voice processing (STT -> Workflow -> TTS):
workflow = Codex.Voice.simple_workflow(fn text ->
  ["You said: #{text}"]
end)

{:ok, result} = Codex.Voice.run(audio, workflow: workflow)
See Codex.Voice for full documentation.

      


      
        Summary


  
    Types
  


    
      
        start_opts()

      


    


    
      
        thread_opts()

      


    





  
    Functions
  


    
      
        list_sessions(opts \\ [])

      


        Lists session files persisted by the Codex CLI.



    


    
      
        realtime_agent(opts)

      


        Create a realtime agent.



    


    
      
        realtime_run(agent, opts \\ [])

      


        Create and start a realtime session with an agent.



    


    
      
        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.



    


    
      
        voice_audio_input(data, opts \\ [])

      


        Create an audio input from binary data.



    


    
      
        voice_run(audio, opts)

      


        Create and run a voice pipeline.



    





      


      
        Types


        


  
    
      
    
    
      start_opts()



        
          
        

    

  


  

      

          @type start_opts() :: map() | keyword() | Codex.Options.t()


      



  



  
    
      
    
    
      thread_opts()



        
          
        

    

  


  

      

          @type thread_opts() :: map() | keyword() | Codex.Thread.Options.t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      list_sessions(opts \\ [])



        
          
        

    

  


  

      

          @spec list_sessions(keyword()) ::
  {:ok, [Codex.Sessions.session_entry()]} | {:error, term()}


      


Lists session files persisted by the Codex CLI.
Returns entries parsed from $CODEX_HOME/sessions by default.

  



  
    
      
    
    
      realtime_agent(opts)



        
          
        

    

  


  

      

          @spec realtime_agent(keyword()) :: Codex.Realtime.Agent.t()


      


Create a realtime agent.
Delegates to Codex.Realtime.agent/1.
Example
agent = Codex.realtime_agent(
  name: "VoiceBot",
  instructions: "You are a helpful voice bot.",
  tools: [my_tool]
)

  



    

  
    
      
    
    
      realtime_run(agent, opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_run(
  Codex.Realtime.Agent.t(),
  keyword()
) :: {:ok, pid()} | {:error, term()}


      


Create and start a realtime session with an agent.
Delegates to Codex.Realtime.run/2.
Example
agent = Codex.realtime_agent(name: "Assistant", instructions: "Be helpful.")
{:ok, session} = Codex.realtime_run(agent)

  



    

    

  
    
      
    
    
      resume_thread(thread_id, opts \\ %{}, thread_opts \\ %{})



        
          
        

    

  


  

      

          @spec resume_thread(String.t() | :last, start_opts(), thread_opts()) ::
  {:ok, Codex.Thread.t()} | {:error, term()}


      


Resumes an existing thread with the given thread_id.
Pass :last to resume the most recent recorded session (equivalent to
codex exec resume --last).

  



    

    

  
    
      
    
    
      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.

  



    

  
    
      
    
    
      voice_audio_input(data, opts \\ [])



        
          
        

    

  


  

      

          @spec voice_audio_input(
  binary(),
  keyword()
) :: Codex.Voice.Input.AudioInput.t()


      


Create an audio input from binary data.
Delegates to Codex.Voice.audio_input/2.
Example
audio = Codex.voice_audio_input(File.read!("recording.pcm"))

  



  
    
      
    
    
      voice_run(audio, opts)



        
          
        

    

  


  

      

          @spec voice_run(
  Codex.Voice.Input.AudioInput.t() | Codex.Voice.Input.StreamedAudioInput.t(),
  keyword()
) :: {:ok, Codex.Voice.Result.t()}


      


Create and run a voice pipeline.
Delegates to Codex.Voice.run/2.
Example
workflow = Codex.Voice.simple_workflow(fn text -> ["Echo: #{text}"] end)
{:ok, result} = Codex.voice_run(audio, workflow: workflow)

  


        

      


  

  
    
    Codex.AppServer - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.AppServer 
    



      
App-server transport for stateful, bidirectional communication with Codex.

      


      
        Summary


  
    Types
  


    
      
        connect_opts()

      


        Options for launching and initializing a managed codex app-server child process.



    


    
      
        connect_remote_opts()

      


    


    
      
        connection()

      


    





  
    Functions
  


    
      
        alive?(conn)

      


    


    
      
        apps_list(conn, opts \\ [])

      


        Lists available apps/connectors.



    


    
      
        collaboration_mode_list(conn)

      


        Lists collaboration mode presets (experimental).



    


    
      
        command_exec(conn, command, opts \\ [])

      


    


    
      
        command_exec_resize(conn, process_id, size)

      


    


    
      
        command_exec_terminate(conn, process_id)

      


    


    
      
        command_exec_write(conn, process_id, opts \\ [])

      


        Writes bytes to a running command/exec session.



    


    
      
        command_write_stdin(conn, process_id, stdin, opts \\ [])

      


        Backwards-compatible alias for command_exec_write/3 using raw stdin text.



    


    
      
        config_batch_write(conn, edits, opts \\ [])

      


    


    
      
        config_read(conn, opts \\ [])

      


    


    
      
        config_requirements(conn)

      


        Reads config requirements enforced by the server (if any).



    


    
      
        config_write(conn, key_path, value, opts \\ [])

      


    


    
      
        connect(codex_opts, opts \\ [])

      


        Starts a supervised codex app-server subprocess and completes the initialize handshake.



    


    
      
        connect_remote(websocket_url, opts \\ [])

      


        Connects to a remote websocket-backed app-server endpoint and completes the
initialize handshake.



    


    
      
        device_key_create(conn, params)

      


        Creates a controller-local device key.



    


    
      
        device_key_public(conn, key_id)

      


        Reads device-key public metadata by key id.



    


    
      
        device_key_sign(conn, key_id, payload)

      


        Signs a structured device-key payload with a controller-local key.



    


    
      
        disconnect(conn)

      


    


    
      
        environment_add(conn, environment_id, exec_server_url, opts \\ [])

      


        Registers an execution environment backed by an exec-server websocket.



    


    
      
        environment_info(conn, environment_id)

      


        Reads shell and cwd metadata for a registered execution environment.



    


    
      
        experimental_feature_enablement_set(conn, enablement \\ %{})

      


    


    
      
        experimental_feature_list(conn, opts \\ [])

      


    


    
      
        external_agent_config_detect(conn, opts \\ [])

      


    


    
      
        external_agent_config_import(conn, migration_items)

      


    


    
      
        feedback_upload(conn, opts)

      


    


    
      
        fs_copy(conn, source_path, destination_path, opts \\ [])

      


        Copies a file or directory via the app-server filesystem API.



    


    
      
        fs_create_directory(conn, path, opts \\ [])

      


        Creates a directory via the app-server filesystem API.



    


    
      
        fs_get_metadata(conn, path)

      


        Fetches file or directory metadata via the app-server filesystem API.



    


    
      
        fs_read_directory(conn, path)

      


        Lists directory entries via the app-server filesystem API.



    


    
      
        fs_read_file(conn, path)

      


        Reads a file via the app-server filesystem API, returning a base64 payload.



    


    
      
        fs_remove(conn, path, opts \\ [])

      


        Removes a file or directory via the app-server filesystem API.



    


    
      
        fs_unwatch(conn, watch_id)

      


        Stops a prior filesystem watch.



    


    
      
        fs_watch(conn, watch_id, path)

      


        Starts filesystem change notifications for an absolute file or directory path.



    


    
      
        fs_write_file(conn, path, data_base64)

      


        Writes base64-encoded file contents via the app-server filesystem API.



    


    
      
        fuzzy_file_search(conn, query, opts \\ [])

      


    


    
      
        fuzzy_file_search_session_start(conn, session_id, roots)

      


    


    
      
        fuzzy_file_search_session_stop(conn, session_id)

      


    


    
      
        fuzzy_file_search_session_update(conn, session_id, query)

      


    


    
      
        marketplace_add(conn, source, opts \\ [])

      


        Adds a marketplace source through the app-server marketplace API.



    


    
      
        marketplace_remove(conn, marketplace_name)

      


        Removes an installed marketplace by name.



    


    
      
        marketplace_upgrade(conn, opts \\ [])

      


        Upgrades one installed marketplace or all marketplaces when no name is provided.



    


    
      
        memory_reset(conn)

      


    


    
      
        model_list(conn, opts \\ [])

      


    


    
      
        model_provider_capabilities_read(conn)

      


        Reads the active model provider's capability flags (namespace tools, image
generation, web search).



    


    
      
        permission_profile_list(conn, opts \\ [])

      


        Lists available named permission profiles (id, description, allowed status).



    


    
      
        plugin_install(conn, marketplace_path, plugin_name, opts \\ [])

      


        Installs a plugin via the app-server plugin API and returns the raw response map.



    


    
      
        plugin_install_typed(conn, marketplace_path, plugin_name, opts \\ [])

      


        Installs a plugin via the app-server plugin API and parses the response into
Codex.Protocol.Plugin.InstallResponse.



    


    
      
        plugin_list(conn, opts \\ [])

      


        Lists plugin marketplaces via the app-server plugin API and returns the raw response map.



    


    
      
        plugin_list_typed(conn, opts \\ [])

      


        Lists plugin marketplaces via the app-server plugin API and parses the response
into Codex.Protocol.Plugin.ListResponse.



    


    
      
        plugin_read(conn, marketplace_path, plugin_name)

      


        Reads plugin details from a marketplace entry via the app-server plugin API
and returns the raw response map.



    


    
      
        plugin_read_typed(conn, marketplace_path, plugin_name)

      


        Reads plugin details from a marketplace entry via the app-server plugin API
and parses the response into Codex.Protocol.Plugin.ReadResponse.



    


    
      
        plugin_uninstall(conn, plugin_id, opts \\ [])

      


        Uninstalls a plugin via the app-server plugin API and returns the raw response map.



    


    
      
        plugin_uninstall_typed(conn, plugin_id, opts \\ [])

      


        Uninstalls a plugin via the app-server plugin API and parses the response into
Codex.Protocol.Plugin.UninstallResponse.



    


    
      
        request_typed(conn, method, params, response_module, opts \\ [])

      


        Sends an app-server request and parses the response with a typed response module.



    


    
      
        respond(conn, id, result)

      


    


    
      
        review_start(conn, thread_id, target, opts \\ [])

      


    


    
      
        skills_config_write(conn, path, enabled)

      


        Writes a skills config entry enabling or disabling a skill by path.



    


    
      
        skills_list(conn, opts \\ [])

      


    


    
      
        skills_remote_export(conn, hazelnut_id)

      


    


    
      
        skills_remote_list(conn, opts \\ [])

      


    


    
      
        subscribe(conn, opts \\ [])

      


    


    
      
        thread_archive(conn, thread_id)

      


    


    
      
        thread_background_terminals_clean(conn, thread_id)

      


    


    
      
        thread_background_terminals_list(conn, thread_id, opts \\ [])

      


    


    
      
        thread_background_terminals_terminate(conn, thread_id, process_id)

      


    


    
      
        thread_compact(conn, thread_id)

      


        Starts server-side context compaction for a thread.



    


    
      
        thread_compact_start(conn, thread_id)

      


        Explicit alias for thread_compact/2.



    


    
      
        thread_delete(conn, thread_id)

      


    


    
      
        thread_fork(conn, thread_id, params \\ %{})

      


    


    
      
        thread_inject_items(conn, thread_id, items)

      


    


    
      
        thread_items_list(conn, thread_id, opts \\ [])

      


    


    
      
        thread_list(conn, opts \\ [])

      


    


    
      
        thread_loaded_list(conn, opts \\ [])

      


    


    
      
        thread_memory_mode_set(conn, thread_id, mode)

      


    


    
      
        thread_metadata_update(conn, thread_id, params)

      


    


    
      
        thread_name_set(conn, thread_id, name)

      


    


    
      
        thread_read(conn, thread_id, opts \\ [])

      


    


    
      
        thread_realtime_append_audio(conn, thread_id, audio)

      


    


    
      
        thread_realtime_append_speech(conn, thread_id, text)

      


    


    
      
        thread_realtime_append_text(conn, thread_id, text)

      


    


    
      
        thread_realtime_list_voices(conn)

      


    


    
      
        thread_realtime_start(conn, thread_id, prompt, opts \\ [])

      


    


    
      
        thread_realtime_stop(conn, thread_id)

      


    


    
      
        thread_resume(conn, thread_id, params \\ %{})

      


    


    
      
        thread_rollback(conn, thread_id, num_turns)

      


    


    
      
        thread_search(conn, opts)

      


    


    
      
        thread_search(conn, search_term, opts \\ [])

      


    


    
      
        thread_settings_update(conn, thread_id, params \\ [])

      


        Updates persistent settings for subsequent turns on a thread.



    


    
      
        thread_shell_command(conn, thread_id, command)

      


        Runs a thread-bound shell command via the app-server ! workflow.



    


    
      
        thread_start(conn, params \\ %{})

      


    


    
      
        thread_turns_list(conn, thread_id, opts \\ [])

      


    


    
      
        thread_unarchive(conn, thread_id)

      


    


    
      
        thread_unsubscribe(conn, thread_id)

      


    


    
      
        turn_interrupt(conn, thread_id, turn_id)

      


    


    
      
        turn_start(conn, thread_id, input, opts \\ [])

      


    


    
      
        turn_steer(conn, thread_id, input, opts \\ [])

      


    


    
      
        unsubscribe(conn)

      


    


    
      
        windows_sandbox_setup_start(conn, mode, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      connect_opts()



        
          
        

    

  


  

      

          @type connect_opts() :: [
  init_timeout_ms: pos_integer(),
  client_name: String.t(),
  client_title: String.t(),
  client_version: String.t(),
  experimental_api: boolean(),
  execution_surface: CliSubprocessCore.ExecutionSurface.t() | map() | keyword(),
  cwd: String.t(),
  process_env: map() | keyword(),
  env: map() | keyword(),
  oauth: keyword()
]


      


Options for launching and initializing a managed codex app-server child process.
cwd and process_env / env apply to the child process itself. Per-thread working
directories still belong on thread/start, thread/resume, or Codex.Thread.Options.

  



  
    
      
    
    
      connect_remote_opts()



        
          
        

    

  


  

      

          @type connect_remote_opts() :: [
  init_timeout_ms: pos_integer(),
  client_name: String.t(),
  client_title: String.t(),
  client_version: String.t(),
  experimental_api: boolean(),
  auth_token: String.t(),
  auth_token_env: String.t(),
  governed_authority: map() | keyword(),
  cwd: String.t(),
  process_env: map() | keyword(),
  env: map() | keyword(),
  oauth: keyword()
]


      



  



  
    
      
    
    
      connection()



        
          
        

    

  


  

      

          @type connection() :: pid()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      alive?(conn)



        
          
        

    

  


  

      

          @spec alive?(connection()) :: boolean()


      



  



    

  
    
      
    
    
      apps_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists available apps/connectors.

  



  
    
      
    
    
      collaboration_mode_list(conn)



        
          
        

    

  


  

      

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


      


Lists collaboration mode presets (experimental).

  



    

  
    
      
    
    
      command_exec(conn, command, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      command_exec_resize(conn, process_id, size)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      command_exec_terminate(conn, process_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      command_exec_write(conn, process_id, opts \\ [])



        
          
        

    

  


  

      

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


      


Writes bytes to a running command/exec session.

  



    

  
    
      
    
    
      command_write_stdin(conn, process_id, stdin, opts \\ [])



        
          
        

    

  


  

      

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


      


Backwards-compatible alias for command_exec_write/3 using raw stdin text.

  



    

  
    
      
    
    
      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_requirements(conn)



        
          
        

    

  


  

      

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


      


Reads config requirements enforced by the server (if any).

  



    

  
    
      
    
    
      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()}


      


Starts a supervised codex app-server subprocess and completes the initialize handshake.
Use cwd and process_env (or the env alias) when the app-server child must run with an
isolated working directory or CODEX_HOME without mutating the caller's shell environment.

  



    

  
    
      
    
    
      connect_remote(websocket_url, opts \\ [])



        
          
        

    

  


  

      

          @spec connect_remote(String.t(), connect_remote_opts()) ::
  {:ok, connection()} | {:error, term()}


      


Connects to a remote websocket-backed app-server endpoint and completes the
initialize handshake.

  



  
    
      
    
    
      device_key_create(conn, params)



        
          
        

    

  


  

      

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


      


Creates a controller-local device key.

  



  
    
      
    
    
      device_key_public(conn, key_id)



        
          
        

    

  


  

      

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


      


Reads device-key public metadata by key id.

  



  
    
      
    
    
      device_key_sign(conn, key_id, payload)



        
          
        

    

  


  

      

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


      


Signs a structured device-key payload with a controller-local key.

  



  
    
      
    
    
      disconnect(conn)



        
          
        

    

  


  

      

          @spec disconnect(connection()) :: :ok


      



  



    

  
    
      
    
    
      environment_add(conn, environment_id, exec_server_url, opts \\ [])



        
          
        

    

  


  

      

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


      


Registers an execution environment backed by an exec-server websocket.

  



  
    
      
    
    
      environment_info(conn, environment_id)



        
          
        

    

  


  

      

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


      


Reads shell and cwd metadata for a registered execution environment.

  



    

  
    
      
    
    
      experimental_feature_enablement_set(conn, enablement \\ %{})



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      experimental_feature_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      external_agent_config_detect(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      external_agent_config_import(conn, migration_items)



        
          
        

    

  


  

      

          @spec external_agent_config_import(connection(), [map()]) ::
  {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      feedback_upload(conn, opts)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      fs_copy(conn, source_path, destination_path, opts \\ [])



        
          
        

    

  


  

      

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


      


Copies a file or directory via the app-server filesystem API.

  



    

  
    
      
    
    
      fs_create_directory(conn, path, opts \\ [])



        
          
        

    

  


  

      

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


      


Creates a directory via the app-server filesystem API.

  



  
    
      
    
    
      fs_get_metadata(conn, path)



        
          
        

    

  


  

      

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


      


Fetches file or directory metadata via the app-server filesystem API.

  



  
    
      
    
    
      fs_read_directory(conn, path)



        
          
        

    

  


  

      

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


      


Lists directory entries via the app-server filesystem API.

  



  
    
      
    
    
      fs_read_file(conn, path)



        
          
        

    

  


  

      

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


      


Reads a file via the app-server filesystem API, returning a base64 payload.

  



    

  
    
      
    
    
      fs_remove(conn, path, opts \\ [])



        
          
        

    

  


  

      

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


      


Removes a file or directory via the app-server filesystem API.

  



  
    
      
    
    
      fs_unwatch(conn, watch_id)



        
          
        

    

  


  

      

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


      


Stops a prior filesystem watch.

  



  
    
      
    
    
      fs_watch(conn, watch_id, path)



        
          
        

    

  


  

      

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


      


Starts filesystem change notifications for an absolute file or directory path.

  



  
    
      
    
    
      fs_write_file(conn, path, data_base64)



        
          
        

    

  


  

      

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


      


Writes base64-encoded file contents via the app-server filesystem API.

  



    

  
    
      
    
    
      fuzzy_file_search(conn, query, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      fuzzy_file_search_session_start(conn, session_id, roots)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      fuzzy_file_search_session_stop(conn, session_id)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      fuzzy_file_search_session_update(conn, session_id, query)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      marketplace_add(conn, source, opts \\ [])



        
          
        

    

  


  

      

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


      


Adds a marketplace source through the app-server marketplace API.

  



  
    
      
    
    
      marketplace_remove(conn, marketplace_name)



        
          
        

    

  


  

      

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


      


Removes an installed marketplace by name.

  



    

  
    
      
    
    
      marketplace_upgrade(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Upgrades one installed marketplace or all marketplaces when no name is provided.

  



  
    
      
    
    
      memory_reset(conn)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      model_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      model_provider_capabilities_read(conn)



        
          
        

    

  


  

      

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


      


Reads the active model provider's capability flags (namespace tools, image
generation, web search).

  



    

  
    
      
    
    
      permission_profile_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists available named permission profiles (id, description, allowed status).

  



    

  
    
      
    
    
      plugin_install(conn, marketplace_path, plugin_name, opts \\ [])



        
          
        

    

  


  

      

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


      


Installs a plugin via the app-server plugin API and returns the raw response map.
For typed structs, use plugin_install_typed/4.

  



    

  
    
      
    
    
      plugin_install_typed(conn, marketplace_path, plugin_name, opts \\ [])



        
          
        

    

  


  

      

          @spec plugin_install_typed(connection(), String.t(), String.t(), keyword()) ::
  {:ok, Codex.Protocol.Plugin.InstallResponse.t()} | {:error, term()}


      


Installs a plugin via the app-server plugin API and parses the response into
Codex.Protocol.Plugin.InstallResponse.
The raw plugin_install/4 wrapper remains available and still returns the
original map payload.

  



    

  
    
      
    
    
      plugin_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists plugin marketplaces via the app-server plugin API and returns the raw response map.
For typed structs, use plugin_list_typed/2.

  



    

  
    
      
    
    
      plugin_list_typed(conn, opts \\ [])



        
          
        

    

  


  

      

          @spec plugin_list_typed(
  connection(),
  keyword()
) :: {:ok, Codex.Protocol.Plugin.ListResponse.t()} | {:error, term()}


      


Lists plugin marketplaces via the app-server plugin API and parses the response
into Codex.Protocol.Plugin.ListResponse.
The raw plugin_list/2 wrapper remains available and still returns the
original map payload.

  



  
    
      
    
    
      plugin_read(conn, marketplace_path, plugin_name)



        
          
        

    

  


  

      

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


      


Reads plugin details from a marketplace entry via the app-server plugin API
and returns the raw response map.
For typed structs, use plugin_read_typed/3.

  



  
    
      
    
    
      plugin_read_typed(conn, marketplace_path, plugin_name)



        
          
        

    

  


  

      

          @spec plugin_read_typed(connection(), String.t(), String.t()) ::
  {:ok, Codex.Protocol.Plugin.ReadResponse.t()} | {:error, term()}


      


Reads plugin details from a marketplace entry via the app-server plugin API
and parses the response into Codex.Protocol.Plugin.ReadResponse.
The raw plugin_read/3 wrapper remains available and still returns the
original map payload.

  



    

  
    
      
    
    
      plugin_uninstall(conn, plugin_id, opts \\ [])



        
          
        

    

  


  

      

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


      


Uninstalls a plugin via the app-server plugin API and returns the raw response map.
For typed structs, use plugin_uninstall_typed/3.

  



    

  
    
      
    
    
      plugin_uninstall_typed(conn, plugin_id, opts \\ [])



        
          
        

    

  


  

      

          @spec plugin_uninstall_typed(connection(), String.t(), keyword()) ::
  {:ok, Codex.Protocol.Plugin.UninstallResponse.t()} | {:error, term()}


      


Uninstalls a plugin via the app-server plugin API and parses the response into
Codex.Protocol.Plugin.UninstallResponse.
The raw plugin_uninstall/3 wrapper remains available and still returns the
original map payload.

  



    

  
    
      
    
    
      request_typed(conn, method, params, response_module, opts \\ [])



        
          
        

    

  


  

      

          @spec request_typed(
  connection(),
  String.t(),
  map() | keyword() | struct() | nil,
  module(),
  keyword()
) :: {:ok, struct()} | {:error, term()}


      


Sends an app-server request and parses the response with a typed response module.
When params is a typed params struct, the struct module's to_map/1 is used
for wire encoding. For the typed plugin APIs, plain maps and keywords are
normalized through the matching Codex.Protocol.Plugin.*Params module before
the request is sent.

  



  
    
      
    
    
      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_config_write(conn, path, enabled)



        
          
        

    

  


  

      

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


      


Writes a skills config entry enabling or disabling a skill by path.

  



    

  
    
      
    
    
      skills_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      skills_remote_export(conn, hazelnut_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      skills_remote_list(conn, opts \\ [])



        
          
        

    

  


  

      

          @spec skills_remote_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_background_terminals_clean(conn, thread_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_background_terminals_list(conn, thread_id, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_background_terminals_terminate(conn, thread_id, process_id)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_compact(conn, thread_id)



        
          
        

    

  


  

      

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


      


Starts server-side context compaction for a thread.

  



  
    
      
    
    
      thread_compact_start(conn, thread_id)



        
          
        

    

  


  

      

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


      


Explicit alias for thread_compact/2.

  



  
    
      
    
    
      thread_delete(conn, thread_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_fork(conn, thread_id, params \\ %{})



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_inject_items(conn, thread_id, items)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_items_list(conn, thread_id, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_loaded_list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_memory_mode_set(conn, thread_id, mode)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_metadata_update(conn, thread_id, params)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_name_set(conn, thread_id, name)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_read(conn, thread_id, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_realtime_append_audio(conn, thread_id, audio)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_realtime_append_speech(conn, thread_id, text)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_realtime_append_text(conn, thread_id, text)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_realtime_list_voices(conn)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_realtime_start(conn, thread_id, prompt, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_realtime_stop(conn, thread_id)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_resume(conn, thread_id, params \\ %{})



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_rollback(conn, thread_id, num_turns)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_search(conn, opts)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_search(conn, search_term, opts \\ [])



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_settings_update(conn, thread_id, params \\ [])



        
          
        

    

  


  

      

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


      


Updates persistent settings for subsequent turns on a thread.
Accepts cwd, approval_policy, approvals_reviewer, sandbox_policy,
permissions, model, service_tier (double-option: omit to leave
unchanged, pass nil/:clear to explicitly clear it), effort, summary,
and collaboration_mode. The app-server only acknowledges the update is
queued; wait for the thread/settings/updated notification for the
applied result.

  



  
    
      
    
    
      thread_shell_command(conn, thread_id, command)



        
          
        

    

  


  

      

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


      


Runs a thread-bound shell command via the app-server ! workflow.

  



    

  
    
      
    
    
      thread_start(conn, params \\ %{})



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      thread_turns_list(conn, thread_id, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_unarchive(conn, thread_id)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      thread_unsubscribe(conn, thread_id)



        
          
        

    

  


  

      

          @spec thread_unsubscribe(connection(), String.t()) :: {: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()}


      



  



    

  
    
      
    
    
      turn_steer(conn, thread_id, input, opts \\ [])



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      unsubscribe(conn)



        
          
        

    

  


  

      

          @spec unsubscribe(connection()) :: :ok


      



  



    

  
    
      
    
    
      windows_sandbox_setup_start(conn, mode, opts \\ [])



        
          
        

    

  


  

      

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


      



  


        

      


  

  
    
    Codex.CLI - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.CLI 
    



      
Thin wrapper around the upstream codex terminal client.
Use this module when you want command-surface parity with the Codex CLI,
including commands that do not fit the SDK's structured Codex.Exec or
Codex.AppServer APIs.
One-shot non-PTY commands run through the execution-plane-backed
CliSubprocessCore.Command lane, while start/2 and the helpers that return
%Codex.CLI.Session{} remain the raw local path for interactive PTY sessions
and long-lived provider-native control surfaces such as codex app-server
and codex mcp-server.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        app(path_or_opts \\ nil, opts \\ [])

      


        Runs codex app.



    


    
      
        app_server(opts \\ [])

      


        Launches codex app-server.



    


    
      
        apply(task_id, opts \\ [])

      


        Runs codex apply TASK_ID.



    


    
      
        cloud(opts \\ [])

      


        Launches the interactive codex cloud picker.



    


    
      
        cloud_exec(query, opts \\ [])

      


        Runs codex cloud exec.



    


    
      
        cloud_list(opts \\ [])

      


        Runs codex cloud list.



    


    
      
        completion(shell, opts \\ [])

      


        Runs codex completion.



    


    
      
        debug_app_server_send_message_v2(message, opts \\ [])

      


        Runs codex debug app-server send-message-v2.



    


    
      
        execpolicy_check(command, opts \\ [])

      


        Runs codex execpolicy check.



    


    
      
        features_disable(feature, opts \\ [])

      


        Runs codex features disable FEATURE.



    


    
      
        features_enable(feature, opts \\ [])

      


        Runs codex features enable FEATURE.



    


    
      
        features_list(opts \\ [])

      


        Runs codex features list.



    


    
      
        fork(target_or_opts \\ nil, opts \\ [])

      


        Launches codex fork.



    


    
      
        interactive(prompt_or_opts \\ nil, opts \\ [])

      


        Launches codex in interactive mode (or one-shot prompt mode when prompt
is provided) and returns a raw subprocess session.



    


    
      
        login(mode_or_opts \\ :chatgpt, opts \\ [])

      


        Runs codex login.



    


    
      
        login_status(opts \\ [])

      


        Runs codex login status.



    


    
      
        logout(opts \\ [])

      


        Runs codex logout.



    


    
      
        marketplace_add(source, opts \\ [])

      


        Runs codex marketplace add.



    


    
      
        mcp_add(name, arg, opts)

      


        Runs codex mcp add.



    


    
      
        mcp_get(name, opts \\ [])

      


        Runs codex mcp get.



    


    
      
        mcp_list(opts \\ [])

      


        Runs codex mcp list.



    


    
      
        mcp_login(name, opts \\ [])

      


        Runs codex mcp login.



    


    
      
        mcp_logout(name, opts \\ [])

      


        Runs codex mcp logout.



    


    
      
        mcp_remove(name, opts \\ [])

      


        Runs codex mcp remove.



    


    
      
        mcp_server(opts \\ [])

      


        Launches codex mcp-server.



    


    
      
        resume(target_or_opts \\ nil, opts \\ [])

      


        Launches codex resume.



    


    
      
        run(args, opts \\ [])

      


        Runs a codex command synchronously and collects stdout/stderr until exit.



    


    
      
        sandbox(command, opts \\ [])

      


        Runs codex sandbox.



    


    
      
        start(args, opts \\ [])

      


        Starts a raw codex subprocess session.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: Codex.CLI.Session.result()


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      app(path_or_opts \\ nil, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex app.

  



    

  
    
      
    
    
      app_server(opts \\ [])



        
          
        

    

  


  

      

          @spec app_server(keyword()) :: {:ok, Codex.CLI.Session.t()} | {:error, term()}


      


Launches codex app-server.

  



    

  
    
      
    
    
      apply(task_id, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex apply TASK_ID.

  



    

  
    
      
    
    
      cloud(opts \\ [])



        
          
        

    

  


  

      

          @spec cloud(keyword()) :: {:ok, Codex.CLI.Session.t()} | {:error, term()}


      


Launches the interactive codex cloud picker.

  



    

  
    
      
    
    
      cloud_exec(query, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex cloud exec.

  



    

  
    
      
    
    
      cloud_list(opts \\ [])



        
          
        

    

  


  

      

          @spec cloud_list(keyword()) :: {:ok, result()} | {:error, term()}


      


Runs codex cloud list.

  



    

  
    
      
    
    
      completion(shell, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex completion.

  



    

  
    
      
    
    
      debug_app_server_send_message_v2(message, opts \\ [])



        
          
        

    

  


  

      

          @spec debug_app_server_send_message_v2(
  String.t(),
  keyword()
) :: {:ok, result()} | {:error, term()}


      


Runs codex debug app-server send-message-v2.

  



    

  
    
      
    
    
      execpolicy_check(command, opts \\ [])



        
          
        

    

  


  

      

          @spec execpolicy_check(
  [String.t()] | String.t(),
  keyword()
) :: {:ok, result()} | {:error, term()}


      


Runs codex execpolicy check.
Upstream removed its legacy policy engine, but this current execpolicy check
subcommand remains supported.

  



    

  
    
      
    
    
      features_disable(feature, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex features disable FEATURE.

  



    

  
    
      
    
    
      features_enable(feature, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex features enable FEATURE.

  



    

  
    
      
    
    
      features_list(opts \\ [])



        
          
        

    

  


  

      

          @spec features_list(keyword()) :: {:ok, result()} | {:error, term()}


      


Runs codex features list.

  



    

    

  
    
      
    
    
      fork(target_or_opts \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec fork(
  String.t() | :last | keyword() | nil,
  keyword()
) :: {:ok, Codex.CLI.Session.t()} | {:error, term()}


      


Launches codex fork.

  



    

    

  
    
      
    
    
      interactive(prompt_or_opts \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec interactive(
  String.t() | nil | keyword(),
  keyword()
) :: {:ok, Codex.CLI.Session.t()} | {:error, term()}


      


Launches codex in interactive mode (or one-shot prompt mode when prompt
is provided) and returns a raw subprocess session.

  



    

    

  
    
      
    
    
      login(mode_or_opts \\ :chatgpt, opts \\ [])



        
          
        

    

  


  

      

          @spec login(
  :chatgpt | :device_auth | {:api_key, String.t()} | keyword(),
  keyword()
) :: {:ok, result()} | {:error, term()}


      


Runs codex login.

  



    

  
    
      
    
    
      login_status(opts \\ [])



        
          
        

    

  


  

      

          @spec login_status(keyword()) :: {:ok, result()} | {:error, term()}


      


Runs codex login status.

  



    

  
    
      
    
    
      logout(opts \\ [])



        
          
        

    

  


  

      

          @spec logout(keyword()) :: {:ok, result()} | {:error, term()}


      


Runs codex logout.

  



    

  
    
      
    
    
      marketplace_add(source, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex marketplace add.

  



  
    
      
    
    
      mcp_add(name, arg, opts)



        
          
        

    

  


  

      

          @spec mcp_add(String.t(), {:command, [String.t()]} | {:url, String.t()}, keyword()) ::
  {:ok, result()} | {:error, term()}


      


Runs codex mcp add.

  



    

  
    
      
    
    
      mcp_get(name, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex mcp get.

  



    

  
    
      
    
    
      mcp_list(opts \\ [])



        
          
        

    

  


  

      

          @spec mcp_list(keyword()) :: {:ok, result()} | {:error, term()}


      


Runs codex mcp list.

  



    

  
    
      
    
    
      mcp_login(name, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex mcp login.

  



    

  
    
      
    
    
      mcp_logout(name, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex mcp logout.

  



    

  
    
      
    
    
      mcp_remove(name, opts \\ [])



        
          
        

    

  


  

      

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


      


Runs codex mcp remove.

  



    

  
    
      
    
    
      mcp_server(opts \\ [])



        
          
        

    

  


  

      

          @spec mcp_server(keyword()) :: {:ok, Codex.CLI.Session.t()} | {:error, term()}


      


Launches codex mcp-server.

  



    

    

  
    
      
    
    
      resume(target_or_opts \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec resume(
  String.t() | :last | keyword() | nil,
  keyword()
) :: {:ok, Codex.CLI.Session.t()} | {:error, term()}


      


Launches codex resume.

  



    

  
    
      
    
    
      run(args, opts \\ [])



        
          
        

    

  


  

      

          @spec run(
  [String.t()],
  keyword()
) :: {:ok, result()} | {:error, term()}


      


Runs a codex command synchronously and collects stdout/stderr until exit.

  



    

  
    
      
    
    
      sandbox(command, opts \\ [])



        
          
        

    

  


  

      

          @spec sandbox(
  [String.t()] | String.t(),
  keyword()
) :: {:ok, result()} | {:error, term()}


      


Runs codex sandbox.

  



    

  
    
      
    
    
      start(args, opts \\ [])



        
          
        

    

  


  

      

          @spec start(
  [String.t()],
  keyword()
) :: {:ok, Codex.CLI.Session.t()} | {:error, term()}


      


Starts a raw codex subprocess session.

  


        

      


  

  
    
    Codex.CLI.Session - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.CLI.Session 
    



      
Raw codex CLI subprocess session backed by CliSubprocessCore.Channel.
One-shot non-PTY command wrappers should use Codex.CLI.run/2, which
executes through the shared CliSubprocessCore.Command lane.
Sessions are useful for interactive or long-running commands such as:
	codex
	codex resume
	codex fork
	codex app-server
	codex mcp-server

The caller process continues to receive the historical mailbox event shape.
The pid fields are opaque compatibility positions and may be nil when the
lower transport hides process handles:
	{:stdout, os_pid, binary}
	{:stderr, os_pid, binary}
	{:DOWN, os_pid, :process, pid, reason}

Use collect/2 to accumulate output until the process exits.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        close_input(session)

      


        Closes the subprocess stdin by sending EOF.



    


    
      
        collect(session, timeout_ms \\ Defaults.exec_timeout_ms())

      


        Collects stdout/stderr until the subprocess exits.



    


    
      
        interrupt(session)

      


        Interrupts the subprocess.



    


    
      
        send_input(session, data)

      


        Sends input bytes to the subprocess stdin.



    


    
      
        start(binary_or_spec, args, opts \\ [])

      


        Starts a raw subprocess session for a resolved Codex program and args.



    


    
      
        stop(session)

      


        Stops the subprocess.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  command: [String.t()],
  args: [String.t()],
  stdout: String.t(),
  stderr: String.t(),
  exit_code: integer(),
  success: boolean()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.CLI.Session{
  args: [String.t()],
  channel: CliSubprocessCore.Channel.t(),
  command: [String.t()],
  os_pid: non_neg_integer() | nil,
  pid: pid() | nil,
  pty?: boolean(),
  receiver: pid(),
  stdin?: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close_input(session)



        
          
        

    

  


  

      

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


      


Closes the subprocess stdin by sending EOF.

  



    

  
    
      
    
    
      collect(session, timeout_ms \\ Defaults.exec_timeout_ms())



        
          
        

    

  


  

      

          @spec collect(t(), timeout()) :: {:ok, result()} | {:error, term()}


      


Collects stdout/stderr until the subprocess exits.

  



  
    
      
    
    
      interrupt(session)



        
          
        

    

  


  

      

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


      


Interrupts the subprocess.

  



  
    
      
    
    
      send_input(session, data)



        
          
        

    

  


  

      

          @spec send_input(t(), iodata()) :: :ok | {:error, term()}


      


Sends input bytes to the subprocess stdin.

  



    

  
    
      
    
    
      start(binary_or_spec, args, opts \\ [])



        
          
        

    

  


  

      

          @spec start(String.t() | CliSubprocessCore.CommandSpec.t(), [String.t()], keyword()) ::
  {:ok, t()} | {:error, term()}


      


Starts a raw subprocess session for a resolved Codex program and args.

  



  
    
      
    
    
      stop(session)



        
          
        

    

  


  

      

          @spec stop(t()) :: :ok


      


Stops the subprocess.
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Codex.Models 
    



      
Codex model metadata projected from cli_subprocess_core.

      


      
        Summary


  
    Types
  


    
      
        client_version()

      


    


    
      
        model_preset()

      


    


    
      
        model_upgrade()

      


    


    
      
        reasoning_effort()

      


    


    
      
        reasoning_effort_preset()

      


    





  
    Functions
  


    
      
        coerce_reasoning_effort(model, effort)

      


        Coerces a reasoning effort to the nearest supported value for a model.



    


    
      
        default_model(auth_mode \\ Auth.infer_auth_mode())

      


        Returns the SDK default model from the shared core registry.



    


    
      
        default_reasoning_effort(model \\ default_model())

      


        Returns the default reasoning effort for the given model (or the default model).



    


    
      
        description(model_id)

      


        Returns the description for a model, if known.



    


    
      
        display_name(model_id)

      


        Returns the display name for a model, if known.



    


    
      
        get_upgrade(model_id)

      


        Returns the upgrade information for a model, if available.



    


    
      
        list()

      


        Returns the list of supported models visible for the inferred auth mode.



    


    
      
        list_visible(auth_mode \\ :api, opts \\ [])

      


        Returns models visible in the model picker.



    


    
      
        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.



    


    
      
        supported_in_api?(model_id)

      


        Returns true if a model is supported via API key authentication.



    


    
      
        supported_reasoning_efforts(model_id)

      


        Returns the supported reasoning efforts for a model.



    


    
      
        tool_enabled?(model)

      


        Returns true when the given model supports tool execution.



    





      


      
        Types


        


  
    
      
    
    
      client_version()



        
          
        

    

  


  

      

          @type client_version() :: {non_neg_integer(), non_neg_integer(), non_neg_integer()}


      



  



  
    
      
    
    
      model_preset()



        
          
        

    

  


  

      

          @type model_preset() :: %{
  id: String.t(),
  model: String.t(),
  display_name: String.t(),
  description: String.t(),
  default_reasoning_effort: reasoning_effort(),
  supported_reasoning_efforts: [reasoning_effort_preset()],
  is_default: boolean(),
  upgrade: model_upgrade() | nil,
  show_in_picker: boolean(),
  supported_in_api: boolean(),
  family: String.t() | nil
}


      



  



  
    
      
    
    
      model_upgrade()



        
          
        

    

  


  

      

          @type model_upgrade() :: %{
  id: String.t(),
  reasoning_effort_mapping:
    %{required(reasoning_effort()) => reasoning_effort()} | nil,
  migration_config_key: String.t(),
  model_link: String.t() | nil,
  upgrade_copy: String.t() | nil
}


      



  



  
    
      
    
    
      reasoning_effort()



        
          
        

    

  


  

      

          @type reasoning_effort() ::
  :none
  | :minimal
  | :low
  | :medium
  | :high
  | :xhigh
  | :max
  | :ultra
  | String.t()


      



  



  
    
      
    
    
      reasoning_effort_preset()



        
          
        

    

  


  

      

          @type reasoning_effort_preset() :: %{
  effort: reasoning_effort(),
  description: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      coerce_reasoning_effort(model, effort)



        
          
        

    

  


  

      

          @spec coerce_reasoning_effort(String.t() | atom() | nil, reasoning_effort() | nil) ::
  reasoning_effort() | nil


      


Coerces a reasoning effort to the nearest supported value for a model.
Returns the input effort unchanged when the model is unknown or already supports it.

  



    

  
    
      
    
    
      default_model(auth_mode \\ Auth.infer_auth_mode())



        
          
        

    

  


  

      

          @spec default_model(:api | :chatgpt) :: String.t()


      


Returns the SDK default model from the shared core registry.

  



    

  
    
      
    
    
      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).

  



  
    
      
    
    
      description(model_id)



        
          
        

    

  


  

      

          @spec description(String.t() | atom()) :: String.t() | nil


      


Returns the description for a model, if known.

  



  
    
      
    
    
      display_name(model_id)



        
          
        

    

  


  

      

          @spec display_name(String.t() | atom()) :: String.t() | nil


      


Returns the display name for a model, if known.

  



  
    
      
    
    
      get_upgrade(model_id)



        
          
        

    

  


  

      

          @spec get_upgrade(String.t()) :: model_upgrade() | nil


      


Returns the upgrade information for a model, if available.

  



  
    
      
    
    
      list()



        
          
        

    

  


  

      

          @spec list() :: [model_preset()]


      


Returns the list of supported models visible for the inferred auth mode.

  



    

    

  
    
      
    
    
      list_visible(auth_mode \\ :api, opts \\ [])



        
          
        

    

  


  

      

          @spec list_visible(
  :api | :chatgpt,
  keyword()
) :: [model_preset()]


      


Returns models visible in the model picker.

  



  
    
      
    
    
      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() :: [
  :none | :minimal | :low | :medium | :high | :xhigh | :max | :ultra,
  ...
]


      


Lists the valid reasoning effort values understood by the SDK.

  



  
    
      
    
    
      supported_in_api?(model_id)



        
          
        

    

  


  

      

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


      


Returns true if a model is supported via API key authentication.

  



  
    
      
    
    
      supported_reasoning_efforts(model_id)



        
          
        

    

  


  

      

          @spec supported_reasoning_efforts(String.t()) :: [reasoning_effort_preset()]


      


Returns the supported reasoning efforts for a model.

  



  
    
      
    
    
      tool_enabled?(model)



        
          
        

    

  


  

      

          @spec tool_enabled?(String.t() | atom() | nil) :: boolean()


      


Returns true when the given model supports tool execution.
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Codex.OAuth 
    



      
Native OAuth login and session management for Codex.
Codex.OAuth adds an SDK-managed ChatGPT login path alongside the existing
CLI passthrough and API-key flows:
	storage: :file or :auto writes an upstream-compatible auth.json
under the effective CODEX_HOME
	storage: :memory keeps tokens in memory for host-managed and app-server
external auth flows

Flow selection is environment-aware:
	local desktop prefers browser auth-code + PKCE + loopback callback
	WSL starts with browser auth, then falls back to device code if the
callback does not arrive quickly
	SSH/headless/container environments prefer device code
	non-interactive environments never start a login automatically

All OAuth HTTP traffic reuses Codex.Net.CA, so CODEX_CA_CERTIFICATE and
SSL_CERT_FILE apply consistently to login and refresh requests.

      


      
        Summary


  
    Types
  


    
      
        flow()

      


        OAuth flow selection.



    


    
      
        storage()

      


        OAuth storage strategy.



    





  
    Functions
  


    
      
        authorize_url(opts \\ [])

      


        Returns the authorize URL for a browser-based login attempt.



    


    
      
        await_login(pending, opts \\ [])

      


        Waits for a pending login started by begin_login/1 to complete.



    


    
      
        begin_login(opts \\ [])

      


        Starts an OAuth login without opening a browser or waiting for completion.



    


    
      
        login(opts \\ [])

      


        Ensures a usable OAuth session exists and returns its current status.



    


    
      
        logout(opts \\ [])

      


        Removes persisted OAuth auth state and stops any in-memory token store.



    


    
      
        open_in_browser(pending, opts \\ [])

      


        Opens a pending browser-based login in the user's external browser.



    


    
      
        refresh(opts \\ [])

      


        Refreshes the current OAuth session with the provider token endpoint.



    


    
      
        status(opts \\ [])

      


        Reads the current OAuth auth state for the effective CODEX_HOME.



    





      


      
        Types


        


  
    
      
    
    
      flow()



        
          
        

    

  


  

      

          @type flow() :: :auto | :browser | :browser_code | :device | :device_code


      


OAuth flow selection.

  



  
    
      
    
    
      storage()



        
          
        

    

  


  

      

          @type storage() :: :auto | :file | :memory


      


OAuth storage strategy.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      authorize_url(opts \\ [])



        
          
        

    

  


  

      

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


      


Returns the authorize URL for a browser-based login attempt.

  



    

  
    
      
    
    
      await_login(pending, opts \\ [])



        
          
        

    

  


  

      

          @spec await_login(
  Codex.OAuth.Session.PendingLogin.t()
  | Codex.OAuth.Session.PendingDeviceLogin.t(),
  keyword()
) :: {:ok, Codex.OAuth.LoginResult.t()} | {:error, term()}


      


Waits for a pending login started by begin_login/1 to complete.

  



    

  
    
      
    
    
      begin_login(opts \\ [])



        
          
        

    

  


  

      

          @spec begin_login(keyword()) ::
  {:ok,
   Codex.OAuth.Session.PendingLogin.t()
   | Codex.OAuth.Session.PendingDeviceLogin.t()}
  | {:error, term()}


      


Starts an OAuth login without opening a browser or waiting for completion.
Host applications can use this together with open_in_browser/2 and
await_login/2 to control the login UX themselves.

  



    

  
    
      
    
    
      login(opts \\ [])



        
          
        

    

  


  

      

          @spec login(keyword()) :: {:ok, Codex.OAuth.LoginResult.t()} | {:error, term()}


      


Ensures a usable OAuth session exists and returns its current status.
With storage: :file or :auto, this writes upstream-compatible auth state
under the effective CODEX_HOME. With storage: :memory, tokens stay in
memory only.

  



    

  
    
      
    
    
      logout(opts \\ [])



        
          
        

    

  


  

      

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


      


Removes persisted OAuth auth state and stops any in-memory token store.

  



    

  
    
      
    
    
      open_in_browser(pending, opts \\ [])



        
          
        

    

  


  

      

          @spec open_in_browser(
  Codex.OAuth.Session.PendingLogin.t(),
  keyword()
) :: :ok | {:error, term()}


      


Opens a pending browser-based login in the user's external browser.

  



    

  
    
      
    
    
      refresh(opts \\ [])



        
          
        

    

  


  

      

          @spec refresh(keyword()) :: {:ok, Codex.OAuth.Status.t()} | {:error, term()}


      


Refreshes the current OAuth session with the provider token endpoint.

  



    

  
    
      
    
    
      status(opts \\ [])



        
          
        

    

  


  

      

          @spec status(keyword()) :: {:ok, Codex.OAuth.Status.t()} | {:error, term()}


      


Reads the current OAuth auth state for the effective CODEX_HOME.

  


        

      


  

  
    
    Codex.OAuth.LoginResult - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.OAuth.LoginResult 
    



      
Summary returned by Codex.OAuth.login/1 and Codex.OAuth.await_login/2.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.OAuth.LoginResult{
  account_id: String.t() | nil,
  auth_mode: atom(),
  expires_at: DateTime.t() | nil,
  flow_used: atom(),
  persisted?: boolean(),
  plan_type: String.t() | nil,
  provider: atom(),
  storage_used: atom(),
  warnings: [String.t()]
}
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Codex.OAuth.Status 
    



      
Current OAuth auth state returned by Codex.OAuth.status/1 and refresh/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.OAuth.Status{
  account_id: String.t() | nil,
  auth_mode: atom() | nil,
  authenticated?: boolean(),
  expires_at: DateTime.t() | nil,
  persisted?: boolean() | nil,
  plan_type: String.t() | nil,
  provider: atom() | nil,
  storage_used: atom() | nil,
  warnings: [String.t()]
}
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Codex.Options 
    



      
Global configuration for Codex interactions.
Options are built from caller-supplied values merged with environment defaults.
Models newer than the bundled registry
Codex.Models resolves model metadata from a bundled, vendored catalog
(via CliSubprocessCore.ModelRegistry). A model id that's newer than the
bundled catalog is passed through as-is by default — matching the
installed codex CLI, which does not itself validate --model against
this catalog. A warning is logged when this happens. Pass
allow_unknown_model: false to restore strict rejection of any model id
not present in the bundled catalog (useful for catching typos early).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        codex_command_spec(opts, execution_surface_override \\ nil)

      


        Determines a stable command spec for launching codex.



    


    
      
        codex_path(opts)

      


        Determines the stable executable path to codex.



    


    
      
        new(attrs \\ %{})

      


        Builds a validated options struct.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Options{
  agent_max_threads: pos_integer() | nil,
  allow_unknown_model: boolean(),
  api_key: String.t() | nil,
  base_url: String.t(),
  codex_path_override: String.t() | nil,
  config_overrides: [String.t() | {String.t(), config_override_value()}],
  execution_surface: CliSubprocessCore.ExecutionSurface.t(),
  governed_authority: Codex.GovernedAuthority.t() | nil,
  hide_agent_reasoning: boolean(),
  history_max_bytes: non_neg_integer() | nil,
  history_persistence: String.t() | nil,
  model: String.t() | nil,
  model_auto_compact_token_limit: pos_integer() | nil,
  model_context_window: pos_integer() | nil,
  model_payload: CliSubprocessCore.ModelRegistry.selection() | nil,
  model_personality: Codex.Protocol.ConfigTypes.personality() | nil,
  model_reasoning_summary: String.t() | nil,
  model_supports_reasoning_summaries: boolean() | nil,
  model_verbosity: String.t() | nil,
  reasoning_effort: Codex.Models.reasoning_effort() | nil,
  review_model: String.t() | nil,
  telemetry_prefix: [atom()],
  tool_output_token_limit: pos_integer() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      codex_command_spec(opts, execution_surface_override \\ nil)



        
          
        

    

  


  

      

          @spec codex_command_spec(
  t(),
  CliSubprocessCore.ExecutionSurface.t() | map() | keyword() | nil
) ::
  {:ok, CliSubprocessCore.CommandSpec.t()} | {:error, term()}


      


Determines a stable command spec for launching codex.
Local execution surfaces honor the shared core discovery policy:
	Explicit override on the struct.
	CODEX_PATH.
	Shared local discovery through CliSubprocessCore.ProviderCLI.

Remote execution surfaces intentionally avoid local-path discovery. They use
an explicit override when supplied, otherwise they fall back to the remote
provider command name (codex).

  



  
    
      
    
    
      codex_path(opts)



        
          
        

    

  


  

      

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


      


Determines the stable executable path to codex.
This returns the resolved program from codex_command_spec/1. Internal
launchers should prefer codex_command_spec/1 so argv prefixes remain
available when needed.

  



    

  
    
      
    
    
      new(attrs \\ %{})



        
          
        

    

  


  

      

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


      


Builds a validated options struct.
API keys are optional. When omitted, the Codex CLI relies on your existing
codex login (ChatGPT tokens stored in auth.json).
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Codex.Plugins 
    



      
Local plugin authoring helpers for manifests, marketplaces, and scaffold flows.
This namespace is intentionally separate from the app-server runtime APIs on
Codex.AppServer. Use Codex.Plugins.* to author files locally with normal
Elixir file IO. Use Codex.AppServer.plugin_* only when you want runtime
discovery, read, install, or uninstall verification against a running Codex
app-server.

      


      
        Summary


  
    Types
  


    
      
        scaffold_error()

      


    


    
      
        scaffold_result()

      


    





  
    Functions
  


    
      
        add_marketplace_plugin(path, plugin, opts \\ [])

      


        Safely appends or replaces one marketplace entry without erasing unrelated entries.



    


    
      
        new_manifest(attrs)

      


        Builds and validates a manifest struct.



    


    
      
        new_marketplace(attrs)

      


        Builds and validates a marketplace struct.



    


    
      
        read_manifest(path)

      


        Reads and validates a local plugin manifest.



    


    
      
        read_marketplace(path)

      


        Reads and validates a local marketplace file.



    


    
      
        scaffold(opts)

      


        Scaffolds a minimal local plugin tree.



    


    
      
        validate_manifest(attrs)

      


        Validates manifest data and returns normalized issues on failure.



    


    
      
        validate_marketplace(attrs)

      


        Validates marketplace data and returns normalized issues on failure.



    


    
      
        write_manifest(path, manifest, opts \\ [])

      


        Writes a manifest deterministically using local file IO.



    


    
      
        write_marketplace(path, marketplace, opts \\ [])

      


        Writes a marketplace deterministically using local file IO.



    





      


      
        Types


        


  
    
      
    
    
      scaffold_error()



        
          
        

    

  


  

      

          @type scaffold_error() ::
  {:plugin_io, %{action: atom(), path: String.t(), reason: term()}}
  | {:invalid_plugin_json,
     %{path: String.t(), reason: String.t(), raw_reason: term()}}
  | {:plugin_file_exists, %{path: String.t()}}
  | {:repo_root_not_found, %{cwd: String.t()}}
  | {:invalid_plugin_scope, %{scope: term()}}
  | {:invalid_plugin_name, %{name: term(), message: String.t()}}
  | {:invalid_plugin_root, %{path: String.t(), message: String.t()}}
  | {:invalid_marketplace_path, %{path: String.t(), message: String.t()}}
  | {:invalid_marketplace_source_path,
     %{path: String.t(), source_path: String.t(), message: String.t()}}
  | {:plugin_conflict, %{path: String.t(), plugin_name: String.t()}}
  | {:invalid_plugin_manifest, CliSubprocessCore.Schema.error_detail()}
  | {:invalid_plugin_marketplace, CliSubprocessCore.Schema.error_detail()}
  | {:invalid_plugin_marketplace_plugin,
     CliSubprocessCore.Schema.error_detail()}


      



  



  
    
      
    
    
      scaffold_result()



        
          
        

    

  


  

      

          @type scaffold_result() :: %{
  scope: Codex.Plugins.Paths.scope(),
  plugin_name: String.t(),
  plugin_root: String.t(),
  manifest_path: String.t(),
  manifest: Codex.Plugins.Manifest.t(),
  skill_paths: [String.t()],
  marketplace_path: String.t() | nil,
  marketplace: Codex.Plugins.Marketplace.t() | nil,
  created_paths: [String.t()]
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_marketplace_plugin(path, plugin, opts \\ [])



        
          
        

    

  


  

      

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


      


Safely appends or replaces one marketplace entry without erasing unrelated entries.

  



  
    
      
    
    
      new_manifest(attrs)



        
          
        

    

  


  

      

          @spec new_manifest(map() | keyword() | Codex.Plugins.Manifest.t()) ::
  {:ok, Codex.Plugins.Manifest.t()} | {:error, term()}


      


Builds and validates a manifest struct.

  



  
    
      
    
    
      new_marketplace(attrs)



        
          
        

    

  


  

      

          @spec new_marketplace(map() | keyword() | Codex.Plugins.Marketplace.t()) ::
  {:ok, Codex.Plugins.Marketplace.t()} | {:error, term()}


      


Builds and validates a marketplace struct.

  



  
    
      
    
    
      read_manifest(path)



        
          
        

    

  


  

      

          @spec read_manifest(Path.t()) :: {:ok, Codex.Plugins.Manifest.t()} | {:error, term()}


      


Reads and validates a local plugin manifest.

  



  
    
      
    
    
      read_marketplace(path)



        
          
        

    

  


  

      

          @spec read_marketplace(Path.t()) ::
  {:ok, Codex.Plugins.Marketplace.t()} | {:error, term()}


      


Reads and validates a local marketplace file.

  



  
    
      
    
    
      scaffold(opts)



        
          
        

    

  


  

      

          @spec scaffold(keyword()) :: {:ok, scaffold_result()} | {:error, scaffold_error()}


      


Scaffolds a minimal local plugin tree.

  



  
    
      
    
    
      validate_manifest(attrs)



        
          
        

    

  


  

      

          @spec validate_manifest(map() | keyword() | Codex.Plugins.Manifest.t()) ::
  :ok | {:error, [map()]}


      


Validates manifest data and returns normalized issues on failure.

  



  
    
      
    
    
      validate_marketplace(attrs)



        
          
        

    

  


  

      

          @spec validate_marketplace(map() | keyword() | Codex.Plugins.Marketplace.t()) ::
  :ok | {:error, [map()]}


      


Validates marketplace data and returns normalized issues on failure.

  



    

  
    
      
    
    
      write_manifest(path, manifest, opts \\ [])



        
          
        

    

  


  

      

          @spec write_manifest(
  Path.t(),
  map() | keyword() | Codex.Plugins.Manifest.t(),
  keyword()
) ::
  :ok | {:error, term()}


      


Writes a manifest deterministically using local file IO.

  



    

  
    
      
    
    
      write_marketplace(path, marketplace, opts \\ [])



        
          
        

    

  


  

      

          @spec write_marketplace(
  Path.t(),
  map() | keyword() | Codex.Plugins.Marketplace.t(),
  keyword()
) ::
  :ok | {:error, term()}


      


Writes a marketplace deterministically using local file IO.
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Codex.Plugins.Manifest 
    



      
Local authoring model for .codex-plugin/plugin.json.

      


      
        Summary


  
    Types
  


    
      
        author_t()

      


    


    
      
        interface_t()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(data)

      


        Compatibility alias for parse!/1.



    


    
      
        parse(value)

      


        Parses manifest data into a %Codex.Plugins.Manifest{} struct.



    


    
      
        parse!(data)

      


        Parses manifest data and raises on invalid input.



    


    
      
        schema()

      


        Returns the schema used to validate manifest data.



    


    
      
        to_map(value)

      


        Serializes a manifest struct back into canonical JSON-compatible data.



    





      


      
        Types


        


  
    
      
    
    
      author_t()



        
          
        

    

  


  

      

          @type author_t() :: %{
  name: String.t() | nil,
  email: String.t() | nil,
  url: String.t() | nil,
  extra: map()
}


      



  



  
    
      
    
    
      interface_t()



        
          
        

    

  


  

      

          @type interface_t() :: %{
  display_name: String.t() | nil,
  short_description: String.t() | nil,
  long_description: String.t() | nil,
  developer_name: String.t() | nil,
  category: String.t() | nil,
  capabilities: [String.t()] | nil,
  website_url: String.t() | nil,
  privacy_policy_url: String.t() | nil,
  terms_of_service_url: String.t() | nil,
  default_prompt: [String.t()] | nil,
  brand_color: String.t() | nil,
  composer_icon: String.t() | nil,
  logo: String.t() | nil,
  screenshots: [String.t()] | nil,
  extra: map()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Plugins.Manifest{
  apps: (String.t() | nil) | nil,
  author: (author_t() | nil) | nil,
  description: (String.t() | nil) | nil,
  extra: map(),
  homepage: (String.t() | nil) | nil,
  hooks: (String.t() | nil) | nil,
  interface: (interface_t() | nil) | nil,
  keywords: ([String.t()] | nil) | nil,
  license: (String.t() | nil) | nil,
  mcp_servers: (String.t() | nil) | nil,
  name: String.t(),
  repository: (String.t() | nil) | nil,
  skills: (String.t() | nil) | nil,
  version: (String.t() | nil) | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(data)



        
          
        

    

  


  

      

          @spec from_map(map() | keyword() | t()) :: t()


      


Compatibility alias for parse!/1.

  



  
    
      
    
    
      parse(value)



        
          
        

    

  


  

      

          @spec parse(map() | keyword() | t()) ::
  {:ok, t()}
  | {:error,
     {:invalid_plugin_manifest, CliSubprocessCore.Schema.error_detail()}}


      


Parses manifest data into a %Codex.Plugins.Manifest{} struct.

  



  
    
      
    
    
      parse!(data)



        
          
        

    

  


  

      

          @spec parse!(map() | keyword() | t()) :: t()


      


Parses manifest data and raises on invalid input.

  



  
    
      
    
    
      schema()



        
          
        

    

  


  

      

          @spec schema() :: Zoi.schema()


      


Returns the schema used to validate manifest data.

  



  
    
      
    
    
      to_map(value)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Serializes a manifest struct back into canonical JSON-compatible data.
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Codex.Plugins.Marketplace 
    



      
Local authoring model for .agents/plugins/marketplace.json.

      


      
        Summary


  
    Types
  


    
      
        interface_t()

      


    


    
      
        plugin_t()

      


    


    
      
        policy_t()

      


    


    
      
        source_t()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(data)

      


        Compatibility alias for parse!/1.



    


    
      
        parse(value)

      


        Parses marketplace data into a %Codex.Plugins.Marketplace{} struct.



    


    
      
        parse!(data)

      


        Parses marketplace data and raises on invalid input.



    


    
      
        parse_plugin(plugin)

      


        Parses a single marketplace entry for add/update flows.



    


    
      
        schema()

      


        Returns the schema used to validate marketplace data.



    


    
      
        to_map(value)

      


        Serializes a marketplace struct back into canonical JSON-compatible data.



    





      


      
        Types


        


  
    
      
    
    
      interface_t()



        
          
        

    

  


  

      

          @type interface_t() :: %{display_name: String.t() | nil, extra: map()}


      



  



  
    
      
    
    
      plugin_t()



        
          
        

    

  


  

      

          @type plugin_t() :: %{
  name: String.t(),
  source: source_t(),
  policy: policy_t(),
  category: String.t(),
  extra: map()
}


      



  



  
    
      
    
    
      policy_t()



        
          
        

    

  


  

      

          @type policy_t() :: %{
  installation: Codex.Protocol.Plugin.InstallPolicy.t(),
  authentication: Codex.Protocol.Plugin.AuthPolicy.t(),
  products: [String.t()] | nil,
  extra: map()
}


      



  



  
    
      
    
    
      source_t()



        
          
        

    

  


  

      

          @type source_t() :: %{source: :local, path: String.t(), extra: map()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Plugins.Marketplace{
  extra: map(),
  interface: (interface_t() | nil) | nil,
  name: String.t(),
  plugins: [plugin_t()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(data)



        
          
        

    

  


  

      

          @spec from_map(map() | keyword() | t()) :: t()


      


Compatibility alias for parse!/1.

  



  
    
      
    
    
      parse(value)



        
          
        

    

  


  

      

          @spec parse(map() | keyword() | t()) ::
  {:ok, t()}
  | {:error,
     {:invalid_plugin_marketplace, CliSubprocessCore.Schema.error_detail()}}


      


Parses marketplace data into a %Codex.Plugins.Marketplace{} struct.

  



  
    
      
    
    
      parse!(data)



        
          
        

    

  


  

      

          @spec parse!(map() | keyword() | t()) :: t()


      


Parses marketplace data and raises on invalid input.

  



  
    
      
    
    
      parse_plugin(plugin)



        
          
        

    

  


  

      

          @spec parse_plugin(map() | keyword() | plugin_t()) ::
  {:ok, plugin_t()}
  | {:error,
     {:invalid_plugin_marketplace_plugin,
      CliSubprocessCore.Schema.error_detail()}}


      


Parses a single marketplace entry for add/update flows.

  



  
    
      
    
    
      schema()



        
          
        

    

  


  

      

          @spec schema() :: Zoi.schema()


      


Returns the schema used to validate marketplace data.

  



  
    
      
    
    
      to_map(value)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Serializes a marketplace struct back into canonical JSON-compatible data.
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Codex.Subagents 
    



      
Deterministic host-side helpers for working with subagent threads over app-server.
This module intentionally does not expose prompt-shaping operations such as
spawning or delegating work. It only wraps host-callable thread inspection and
polling behavior.

      


      
        Summary


  
    Types
  


    
      
        terminal_turn_status()

      


    


    
      
        thread_map()

      


    





  
    Functions
  


    
      
        await(conn, thread_id, opts \\ [])

      


        Polls a known child thread id until its latest turn reaches a terminal status.



    


    
      
        child_thread?(value)

      


        Returns true when the thread/source carries an explicit parent-child spawn link.



    


    
      
        children(conn, parent_thread_id, opts \\ [])

      


        Lists spawned child threads for a known parent thread id.



    


    
      
        list(conn, opts \\ [])

      


        Lists subagent threads using thread/list.



    


    
      
        parent_thread_id(value)

      


        Returns the parent thread id for a spawned child thread source, if present.



    


    
      
        read(conn, thread_id, opts \\ [])

      


        Reads a known subagent thread using thread/read.



    


    
      
        source(source)

      


        Parses the typed source metadata for a thread map or raw source payload.



    





      


      
        Types


        


  
    
      
    
    
      terminal_turn_status()



        
          
        

    

  


  

      

          @type terminal_turn_status() :: :completed | :failed | :interrupted


      



  



  
    
      
    
    
      thread_map()



        
          
        

    

  


  

      

          @type thread_map() :: map()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      await(conn, thread_id, opts \\ [])



        
          
        

    

  


  

      

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


      


Polls a known child thread id until its latest turn reaches a terminal status.
This uses repeated thread/read(include_turns: true) calls and returns the
latest terminal turn status.

  



  
    
      
    
    
      child_thread?(value)



        
          
        

    

  


  

      

          @spec child_thread?(
  thread_map()
  | Codex.Protocol.SessionSource.t()
  | map()
  | String.t()
  | atom()
  | nil
) ::
  boolean()


      


Returns true when the thread/source carries an explicit parent-child spawn link.

  



    

  
    
      
    
    
      children(conn, parent_thread_id, opts \\ [])



        
          
        

    

  


  

      

          @spec children(pid(), String.t(), keyword()) ::
  {:ok, [thread_map()]} | {:error, term()}


      


Lists spawned child threads for a known parent thread id.

  



    

  
    
      
    
    
      list(conn, opts \\ [])



        
          
        

    

  


  

      

          @spec list(
  pid(),
  keyword()
) :: {:ok, [thread_map()]} | {:error, term()}


      


Lists subagent threads using thread/list.
This defaults source_kinds to [:sub_agent]. When you need pagination or
other raw thread/list response metadata, use Codex.AppServer.thread_list/2
directly.

  



  
    
      
    
    
      parent_thread_id(value)



        
          
        

    

  


  

      

          @spec parent_thread_id(
  thread_map()
  | Codex.Protocol.SessionSource.t()
  | map()
  | String.t()
  | atom()
  | nil
) :: String.t() | nil


      


Returns the parent thread id for a spawned child thread source, if present.

  



    

  
    
      
    
    
      read(conn, thread_id, opts \\ [])



        
          
        

    

  


  

      

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


      


Reads a known subagent thread using thread/read.

  



  
    
      
    
    
      source(source)



        
          
        

    

  


  

      

          @spec source(
  thread_map()
  | Codex.Protocol.SessionSource.t()
  | map()
  | String.t()
  | atom()
  | nil
) ::
  Codex.Protocol.SessionSource.t()


      


Parses the typed source metadata for a thread map or raw source payload.
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Codex.Thread 
    



      
Represents a Codex conversation thread and exposes turn execution APIs.
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        t()

      


    


    
      
        user_input()

      


    


    
      
        user_input_block()

      


    





  
    Functions
  


    
      
        rate_limits(thread)

      


        Returns the most recent account rate limit snapshot for this thread, if any.



    


    
      
        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()],
  rate_limits: Codex.Protocol.RateLimit.Snapshot.t() | map() | nil,
  resume: :last | nil,
  thread_id: String.t() | nil,
  thread_opts: Codex.Thread.Options.t(),
  transport: :exec | {:app_server, pid()},
  transport_ref: reference() | nil,
  usage: map()
}


      



  



  
    
      
    
    
      user_input()



        
          
        

    

  


  

      

          @type user_input() :: String.t() | [user_input_block()]


      



  



  
    
      
    
    
      user_input_block()



        
          
        

    

  


  

      

          @type user_input_block() :: map()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      rate_limits(thread)



        
          
        

    

  


  

      

          @spec rate_limits(t()) :: Codex.Protocol.RateLimit.Snapshot.t() | map() | nil


      


Returns the most recent account rate limit snapshot for this thread, if any.

  



    

  
    
      
    
    
      run(thread, input, opts \\ %{})



        
          
        

    

  


  

      

          @spec run(t(), user_input(), 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(), user_input(), 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.
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Codex.Thread.Options 
    



      
Per-thread configuration options.
The historical :exec selector remains the compatibility label for the
default core-backed subprocess lane. It does not imply direct ownership of
the Erlang :exec worker or raw subprocess lifecycle in codex_sdk.

      


      
        Summary


  
    Types
  


    
      
        approvals_reviewer()

      


    


    
      
        ask_for_approval()

      


    


    
      
        collaboration_mode()
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        config_override()

      


    


    
      
        config_override_value()

      


    


    
      
        dynamic_tool()

      


    


    
      
        granular_approval_policy()

      


    


    
      
        history_mode()

      


    


    
      
        history_persistence()

      


    


    
      
        model_verbosity()
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        thread_source()

      


    


    
      
        transport()

      


    


    
      
        web_search_mode()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Builds a thread options struct from various inputs.
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      approvals_reviewer()



        
          
        

    

  


  

      

          @type approvals_reviewer() :: :user | :auto_review | :guardian_subagent


      



  



  
    
      
    
    
      ask_for_approval()



        
          
        

    

  


  

      

          @type ask_for_approval() ::
  :untrusted
  | :on_failure
  | :on_request
  | :never
  | String.t()
  | granular_approval_policy()


      



  



  
    
      
    
    
      collaboration_mode()



        
          
        

    

  


  

      

          @type collaboration_mode() :: Codex.Protocol.CollaborationMode.t()


      



  



  
    
      
    
    
      color()



        
          
        

    

  


  

      

          @type color() :: :always | :never | :auto | String.t()


      



  



  
    
      
    
    
      config_override()



        
          
        

    

  


  

      

          @type config_override() :: String.t() | {String.t() | atom(), config_override_value()}


      



  



  
    
      
    
    
      config_override_value()



        
          
        

    

  


  

      

          @type config_override_value() ::
  config_override_value_scalar()
  | [config_override_value()]
  | %{optional(String.t() | atom()) => config_override_value()}


      



  



  
    
      
    
    
      dynamic_tool()



        
          
        

    

  


  

      

          @type dynamic_tool() :: %{required(String.t()) => term()}


      



  



  
    
      
    
    
      granular_approval_policy()



        
          
        

    

  


  

      

          @type granular_approval_policy() :: %{
  :type => :granular,
  optional(:sandbox_approval) => boolean(),
  optional(:rules) => boolean(),
  optional(:skill_approval) => boolean(),
  optional(:request_permissions) => boolean(),
  optional(:mcp_elicitations) => boolean()
}


      



  



  
    
      
    
    
      history_mode()



        
          
        

    

  


  

      

          @type history_mode() :: :legacy | :paginated | String.t()


      



  



  
    
      
    
    
      history_persistence()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      model_verbosity()



        
          
        

    

  


  

      

          @type model_verbosity() :: :low | :medium | :high | String.t()


      



  



  
    
      
    
    
      network_access()



        
          
        

    

  


  

      

          @type network_access() :: :enabled | :restricted


      



  



  
    
      
    
    
      permission_profile()



        
          
        

    

  


  

      

          @type permission_profile() ::
  String.t() | atom() | %{optional(String.t() | atom()) => term()}


      



  



  
    
      
    
    
      personality()



        
          
        

    

  


  

      

          @type personality() :: Codex.Protocol.ConfigTypes.personality()


      



  



  
    
      
    
    
      rate_limit_opts()



        
          
        

    

  


  

      

          @type rate_limit_opts() :: keyword()


      



  



  
    
      
    
    
      reasoning_summary()



        
          
        

    

  


  

      

          @type reasoning_summary() :: :auto | :concise | :detailed | :none | String.t()


      



  



  
    
      
    
    
      retry_opts()



        
          
        

    

  


  

      

          @type retry_opts() :: keyword()


      



  



  
    
      
    
    
      sandbox()



        
          
        

    

  


  

      

          @type sandbox() ::
  :default
  | :strict
  | :permissive
  | :read_only
  | :workspace_write
  | :danger_full_access
  | :external_sandbox
  | {:external_sandbox, network_access()}
  | String.t()


      



  



  
    
      
    
    
      sandbox_policy()



        
          
        

    

  


  

      

          @type sandbox_policy() :: %{
  optional(:type) => sandbox_policy_type(),
  optional(:writable_roots) => [String.t()],
  optional(:network_access) => boolean() | :enabled | :restricted | String.t(),
  optional(:exclude_tmpdir_env_var) => boolean(),
  optional(:exclude_slash_tmp) => boolean()
}


      



  



  
    
      
    
    
      sandbox_policy_type()



        
          
        

    

  


  

      

          @type sandbox_policy_type() ::
  :danger_full_access
  | :read_only
  | :workspace_write
  | :external_sandbox
  | String.t()


      



  



  
    
      
    
    
      service_tier()



        
          
        

    

  


  

      

          @type service_tier() :: :auto | :default | :flex | :priority | String.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Thread.Options{
  additional_directories: [String.t()],
  allow_provider_model_fallback: boolean() | nil,
  apply_patch_freeform_enabled: boolean() | nil,
  approval_hook: module() | nil,
  approval_policy: module() | nil,
  approval_timeout_ms: pos_integer(),
  approvals_reviewer: approvals_reviewer() | nil,
  ask_for_approval: ask_for_approval() | nil,
  attachments: [map()] | [],
  auto_run: boolean(),
  base_instructions: String.t() | nil,
  collaboration_mode: collaboration_mode() | nil,
  color: color() | nil,
  compact_prompt: String.t() | nil,
  config: map() | nil,
  config_overrides: [config_override()],
  dangerously_bypass_approvals_and_sandbox: boolean(),
  developer_instructions: String.t() | nil,
  dynamic_tools: [dynamic_tool()],
  environments: [map()] | nil,
  ephemeral: boolean() | nil,
  experimental_raw_events: boolean(),
  file_search: Codex.FileSearch.t() | nil,
  full_auto: boolean(),
  history_max_bytes: non_neg_integer() | nil,
  history_mode: String.t() | nil,
  history_persistence: history_persistence() | nil,
  ignore_rules: boolean(),
  ignore_user_config: boolean(),
  initial_turns_page: map() | nil,
  labels: map(),
  local_provider: String.t() | nil,
  metadata: map(),
  model: String.t() | nil,
  model_context_window: pos_integer() | nil,
  model_provider: String.t() | nil,
  model_reasoning_summary: reasoning_summary() | nil,
  model_supports_reasoning_summaries: boolean() | nil,
  model_verbosity: model_verbosity() | nil,
  network_access_enabled: boolean() | nil,
  oss: boolean(),
  output_last_message: String.t() | nil,
  output_schema: map() | nil,
  permission_profile: permission_profile() | nil,
  persist_extended_history: boolean() | nil,
  personality: personality() | nil,
  profile: String.t() | nil,
  rate_limit: boolean() | nil,
  rate_limit_opts: rate_limit_opts() | nil,
  request_max_retries: pos_integer() | nil,
  retry: boolean() | nil,
  retry_opts: retry_opts() | nil,
  runtime_workspace_roots: [String.t()] | nil,
  sandbox: sandbox(),
  sandbox_policy: sandbox_policy() | sandbox_policy_type() | nil,
  selected_capability_roots: [map()] | nil,
  service_name: String.t() | nil,
  service_tier: service_tier() | nil,
  shell_environment_policy: map() | nil,
  show_raw_agent_reasoning: boolean(),
  skills_enabled: boolean() | nil,
  skip_git_repo_check: boolean(),
  stream_idle_timeout_ms: pos_integer() | nil,
  stream_max_retries: pos_integer() | nil,
  thread_source: String.t() | nil,
  transport: transport(),
  unified_exec_enabled: boolean() | nil,
  view_image_tool_enabled: boolean() | nil,
  web_search_enabled: boolean(),
  web_search_mode: web_search_mode(),
  web_search_mode_explicit: boolean(),
  working_directory: String.t() | nil
}


      



  



  
    
      
    
    
      thread_source()



        
          
        

    

  


  

      

          @type thread_source() ::
  :user
  | :subagent
  | :sub_agent
  | :memory_consolidation
  | {:feature, String.t()}
  | String.t()


      



  



  
    
      
    
    
      transport()



        
          
        

    

  


  

      

          @type transport() :: :exec | {:app_server, pid()}


      



  



  
    
      
    
    
      web_search_mode()



        
          
        

    

  


  

      

          @type web_search_mode() :: Codex.Protocol.ConfigTypes.web_search_mode()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Builds a thread options struct from various inputs.
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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.
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Codex.Config.BaseURL 
    



      
Base URL resolution with option → env → default precedence.

      


      
        Summary


  
    Functions
  


    
      
        default()

      


    


    
      
        resolve(attrs \\ nil)

      


    


    
      
        resolve_explicit(attrs \\ nil)

      


    





      


      
        Functions


        


  
    
      
    
    
      default()



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      resolve(attrs \\ nil)



        
          
        

    

  


  

      

          @spec resolve(map() | keyword() | nil) :: String.t()


      



  



    

  
    
      
    
    
      resolve_explicit(attrs \\ nil)



        
          
        

    

  


  

      

          @spec resolve_explicit(map() | keyword() | nil) :: String.t() | nil
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Codex.Config.Defaults 
    



      
Single source of truth for all Codex SDK default configuration values.
Every tunable constant lives here as a zero-arity function. Consumers call
these functions instead of defining their own module attributes or inline
magic numbers. A handful of values support runtime override via
Application.get_env/3 — these are noted in the function docs.
Quick example
# In config/runtime.exs
config :codex_sdk,
  rate_limit_default_delay_ms: 120_000,
  attachment_ttl_ms: 3_600_000

# In your code — always resolved at call time
Codex.Config.Defaults.rate_limit_default_delay_ms()
#=> 120_000
See the Configuration Defaults guide for the full table of tunables.

      


      
        Summary


  
    Functions
  


    
      
        app_server_init_timeout_ms()

      


        App-server initialization/ready timeout (default: 10,000ms).



    


    
      
        app_server_request_timeout_ms()

      


        App-server JSON-RPC request timeout (default: 30,000ms).



    


    
      
        approval_timeout_ms()

      


        Approval callback timeout (default: 30,000ms).



    


    
      
        attachment_cleanup_interval_ms()

      


        Interval between attachment cleanup sweeps (default: 60,000ms — 1 minute).



    


    
      
        attachment_ttl_ms()

      


        Time-to-live for file attachments (default: 86,400,000ms — 24 hours).



    


    
      
        backoff_base_delay_ms()

      


        Base delay for exponential backoff (default: 100ms).



    


    
      
        backoff_max_exponent()

      


        Maximum exponent for exponential backoff (default: 20).



    


    
      
        backoff_max_ms()

      


        Maximum backoff delay for exponential backoff (default: 5,000ms).



    


    
      
        client_name()

      


        Client name sent during MCP initialization.



    


    
      
        client_version()

      


        Client version sent during MCP/app-server initialization.



    


    
      
        default_api_model()

      


        Default model for API auth contexts.



    


    
      
        default_chatgpt_model()

      


        Default model for ChatGPT auth contexts.



    


    
      
        default_transport()

      


        Default transport for thread options.



    


    
      
        exec_timeout_ms()

      


        Overall exec process timeout in milliseconds (default: 3,600,000 — 1 hour).



    


    
      
        file_search_max_results()

      


        Default maximum results for file search tool (default: 100).



    


    
      
        g711_bytes_per_sample()

      


        G.711 bytes per sample (default: 1).



    


    
      
        g711_sample_rate()

      


        G.711 audio sample rate in Hz (default: 8,000).



    


    
      
        jsonrpc_version()

      


        JSON-RPC version.



    


    
      
        max_agent_turns()

      


        Default maximum agent turns for RunConfig (default: 10).



    


    
      
        mcp_call_timeout_ms()

      


        MCP tools/call timeout (default: 60,000ms).



    


    
      
        mcp_default_retries()

      


        Default number of retries for MCP tool calls (default: 3).



    


    
      
        mcp_init_timeout_ms()

      


        MCP initialize handshake timeout (default: 10,000ms).



    


    
      
        mcp_list_timeout_ms()

      


        MCP tools/list and resources/list timeout (default: 30,000ms).



    


    
      
        mcp_max_tool_name_length()

      


        Maximum length for qualified MCP tool names.



    


    
      
        mcp_notification_timeout_ms()

      


        MCP notification send timeout (default: 10,000ms).



    


    
      
        mcp_protocol_version()

      


        MCP protocol version string.



    


    
      
        mcp_server_request_timeout_ms()

      


        Timeout for app-server MCP server requests like list/reload (default: 30,000ms).



    


    
      
        mcp_tool_name_delimiter()

      


        Delimiter for qualified MCP tool names.



    


    
      
        oauth_browser_callback_port()

      


        Default localhost callback port for browser OAuth login (default: 1455).



    


    
      
        oauth_browser_callback_timeout_ms()

      


        Overall timeout for browser login callback completion (default: 120,000ms).



    


    
      
        oauth_device_code_max_poll_interval_ms()

      


        Maximum device code polling interval (default: 10,000ms).



    


    
      
        oauth_device_code_timeout_ms()

      


        Overall timeout for device code login completion (default: 900,000ms).



    


    
      
        oauth_http_timeout_ms()

      


        HTTP timeout for OAuth token requests (default: 10,000ms).



    


    
      
        oauth_refresh_skew_ms()

      


        OAuth token refresh skew — refresh this many ms before expiry (default: 30,000ms).



    


    
      
        oauth_wsl_device_fallback_grace_ms()

      


        WSL grace window before browser flow falls back to device flow (default: 5,000ms).



    


    
      
        openai_api_base_url()

      


        Default OpenAI API base URL.



    


    
      
        openai_realtime_ws_url()

      


        Default OpenAI Realtime WebSocket URL.



    


    
      
        pcm16_bytes_per_sample()

      


        PCM16 bytes per sample (default: 2).



    


    
      
        pcm16_sample_rate()

      


        PCM16 audio sample rate in Hz (default: 24,000).



    


    
      
        preserved_env_keys()

      


        Environment variable keys preserved when running with a cleared environment.



    


    
      
        project_root_markers()

      


        Markers used to find project root (default: [".git"]).



    


    
      
        rate_limit_default_delay_ms()

      


        Default delay when rate-limited without an explicit Retry-After header.



    


    
      
        rate_limit_max_delay_ms()

      


        Maximum delay for rate-limit backoff.



    


    
      
        rate_limit_multiplier()

      


        Multiplier for exponential rate-limit backoff.



    


    
      
        remote_models_cache_ttl_seconds()

      


        Cache TTL for remote model list in seconds (default: 300 — 5 min).



    


    
      
        remote_models_http_timeout_ms()

      


        HTTP timeout for remote model list fetches (default: 10,000ms).



    


    
      
        retry_base_delay_ms()

      


        Base delay for Codex.Retry backoff (default: 200ms).



    


    
      
        retry_max_attempts()

      


        Default maximum retry attempts for Codex.Retry (default: 4).



    


    
      
        retry_max_delay_ms()

      


        Maximum delay cap for Codex.Retry backoff (default: 10,000ms).



    


    
      
        sessions_apply_timeout_ms()

      


        Session apply patch timeout (default: 60,000ms).



    


    
      
        sessions_dir()

      


        Default sessions storage directory under the effective CODEX_HOME.



    


    
      
        shell_max_output_bytes()

      


        Maximum shell command output before truncation (default: 10,000 bytes).



    


    
      
        shell_timeout_ms()

      


        Shell command execution timeout (default: 60,000ms).



    


    
      
        stream_queue_pop_timeout_ms()

      


        Default pop timeout for StreamQueue and RunResultStreaming (default: 5,000ms).



    


    
      
        stt_default_turn_detection()

      


        Default STT turn detection configuration.



    


    
      
        stt_model()

      


        Default STT model name.



    


    
      
        system_config_path()

      


        System-level config file path (default: /etc/codex/config.toml).



    


    
      
        telemetry_default_originator()

      


        Default originator tag for telemetry metadata.



    


    
      
        telemetry_otel_handler_id()

      


        OpenTelemetry handler ID.



    


    
      
        telemetry_processor_name()

      


        Default OpenTelemetry processor name.



    


    
      
        transport_call_timeout_ms()

      


        GenServer call timeout for transport operations (default: 5,000ms).



    


    
      
        transport_close_grace_ms()

      


        Grace period for transport close before escalation (default: 2,000ms).



    


    
      
        transport_finalize_delay_ms()

      


        Delay before finalizing exit to drain remaining output (default: 25ms).



    


    
      
        transport_force_close_timeout_ms()

      


        Timeout for force-close operations (default: 500ms).



    


    
      
        transport_headless_timeout_ms()

      


        Timeout for headless transport without subscribers (default: 5,000ms).



    


    
      
        transport_kill_grace_ms()

      


        Grace period for transport kill before demonitor (default: 250ms).



    


    
      
        transport_max_buffer_size()

      


        Maximum stdout buffer size in bytes (default: 1,048,576 — 1 MiB).



    


    
      
        transport_max_lines_per_batch()

      


        Maximum stdout lines drained per batch (default: 200).



    


    
      
        transport_max_stderr_buffer_size()

      


        Maximum stderr buffer size in bytes (default: 262,144 — 256 KiB).



    


    
      
        transport_shutdown_grace_ms()

      


        Grace period for transport shutdown before kill (default: 250ms).



    


    
      
        tts_buffer_size()

      


        Default TTS audio buffer size in bytes (default: 120).



    


    
      
        tts_default_instructions()

      


        Default TTS instructions for partial-sentence streaming.



    


    
      
        tts_default_voice()

      


        Default TTS voice.



    


    
      
        tts_model()

      


        Default TTS model name.



    


    
      
        tts_stream_timeout_ms()

      


        TTS stream receive timeout (default: 30,000ms).



    


    
      
        voice_default_sample_rate()

      


        Default voice input sample rate in Hz (default: 24,000).



    


    
      
        web_search_max_results()

      


        Default maximum results for web search tool (default: 10).



    





      


      
        Functions


        


  
    
      
    
    
      app_server_init_timeout_ms()



        
          
        

    

  


  

      

          @spec app_server_init_timeout_ms() :: pos_integer()


      


App-server initialization/ready timeout (default: 10,000ms).

  



  
    
      
    
    
      app_server_request_timeout_ms()



        
          
        

    

  


  

      

          @spec app_server_request_timeout_ms() :: pos_integer()


      


App-server JSON-RPC request timeout (default: 30,000ms).

  



  
    
      
    
    
      approval_timeout_ms()



        
          
        

    

  


  

      

          @spec approval_timeout_ms() :: pos_integer()


      


Approval callback timeout (default: 30,000ms).

  



  
    
      
    
    
      attachment_cleanup_interval_ms()



        
          
        

    

  


  

      

          @spec attachment_cleanup_interval_ms() :: pos_integer()


      


Interval between attachment cleanup sweeps (default: 60,000ms — 1 minute).
Overridable at runtime:
config :codex_sdk, attachment_cleanup_interval_ms: 120_000

  



  
    
      
    
    
      attachment_ttl_ms()



        
          
        

    

  


  

      

          @spec attachment_ttl_ms() :: pos_integer()


      


Time-to-live for file attachments (default: 86,400,000ms — 24 hours).
Overridable at runtime:
config :codex_sdk, attachment_ttl_ms: 3_600_000

  



  
    
      
    
    
      backoff_base_delay_ms()



        
          
        

    

  


  

      

          @spec backoff_base_delay_ms() :: pos_integer()


      


Base delay for exponential backoff (default: 100ms).

  



  
    
      
    
    
      backoff_max_exponent()



        
          
        

    

  


  

      

          @spec backoff_max_exponent() :: pos_integer()


      


Maximum exponent for exponential backoff (default: 20).

  



  
    
      
    
    
      backoff_max_ms()



        
          
        

    

  


  

      

          @spec backoff_max_ms() :: pos_integer()


      


Maximum backoff delay for exponential backoff (default: 5,000ms).

  



  
    
      
    
    
      client_name()



        
          
        

    

  


  

      

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


      


Client name sent during MCP initialization.

  



  
    
      
    
    
      client_version()



        
          
        

    

  


  

      

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


      


Client version sent during MCP/app-server initialization.

  



  
    
      
    
    
      default_api_model()



        
          
        

    

  


  

      

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


      


Default model for API auth contexts.

  



  
    
      
    
    
      default_chatgpt_model()



        
          
        

    

  


  

      

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


      


Default model for ChatGPT auth contexts.

  



  
    
      
    
    
      default_transport()



        
          
        

    

  


  

      

          @spec default_transport() :: :exec | {:app_server, pid()}


      


Default transport for thread options.
:exec is the compatibility selector for the default core-backed exec JSONL
lane.
Overridable at runtime:
config :codex_sdk, default_transport: :exec

  



  
    
      
    
    
      exec_timeout_ms()



        
          
        

    

  


  

      

          @spec exec_timeout_ms() :: pos_integer()


      


Overall exec process timeout in milliseconds (default: 3,600,000 — 1 hour).

  



  
    
      
    
    
      file_search_max_results()



        
          
        

    

  


  

      

          @spec file_search_max_results() :: pos_integer()


      


Default maximum results for file search tool (default: 100).

  



  
    
      
    
    
      g711_bytes_per_sample()



        
          
        

    

  


  

      

          @spec g711_bytes_per_sample() :: pos_integer()


      


G.711 bytes per sample (default: 1).

  



  
    
      
    
    
      g711_sample_rate()



        
          
        

    

  


  

      

          @spec g711_sample_rate() :: pos_integer()


      


G.711 audio sample rate in Hz (default: 8,000).

  



  
    
      
    
    
      jsonrpc_version()



        
          
        

    

  


  

      

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


      


JSON-RPC version.

  



  
    
      
    
    
      max_agent_turns()



        
          
        

    

  


  

      

          @spec max_agent_turns() :: pos_integer()


      


Default maximum agent turns for RunConfig (default: 10).

  



  
    
      
    
    
      mcp_call_timeout_ms()



        
          
        

    

  


  

      

          @spec mcp_call_timeout_ms() :: pos_integer()


      


MCP tools/call timeout (default: 60,000ms).

  



  
    
      
    
    
      mcp_default_retries()



        
          
        

    

  


  

      

          @spec mcp_default_retries() :: non_neg_integer()


      


Default number of retries for MCP tool calls (default: 3).

  



  
    
      
    
    
      mcp_init_timeout_ms()



        
          
        

    

  


  

      

          @spec mcp_init_timeout_ms() :: pos_integer()


      


MCP initialize handshake timeout (default: 10,000ms).

  



  
    
      
    
    
      mcp_list_timeout_ms()



        
          
        

    

  


  

      

          @spec mcp_list_timeout_ms() :: pos_integer()


      


MCP tools/list and resources/list timeout (default: 30,000ms).

  



  
    
      
    
    
      mcp_max_tool_name_length()



        
          
        

    

  


  

      

          @spec mcp_max_tool_name_length() :: pos_integer()


      


Maximum length for qualified MCP tool names.

  



  
    
      
    
    
      mcp_notification_timeout_ms()



        
          
        

    

  


  

      

          @spec mcp_notification_timeout_ms() :: pos_integer()


      


MCP notification send timeout (default: 10,000ms).

  



  
    
      
    
    
      mcp_protocol_version()



        
          
        

    

  


  

      

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


      


MCP protocol version string.

  



  
    
      
    
    
      mcp_server_request_timeout_ms()



        
          
        

    

  


  

      

          @spec mcp_server_request_timeout_ms() :: pos_integer()


      


Timeout for app-server MCP server requests like list/reload (default: 30,000ms).

  



  
    
      
    
    
      mcp_tool_name_delimiter()



        
          
        

    

  


  

      

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


      


Delimiter for qualified MCP tool names.

  



  
    
      
    
    
      oauth_browser_callback_port()



        
          
        

    

  


  

      

          @spec oauth_browser_callback_port() :: non_neg_integer()


      


Default localhost callback port for browser OAuth login (default: 1455).
Overridable at runtime:
config :codex_sdk, oauth_browser_callback_port: 1455

  



  
    
      
    
    
      oauth_browser_callback_timeout_ms()



        
          
        

    

  


  

      

          @spec oauth_browser_callback_timeout_ms() :: pos_integer()


      


Overall timeout for browser login callback completion (default: 120,000ms).

  



  
    
      
    
    
      oauth_device_code_max_poll_interval_ms()



        
          
        

    

  


  

      

          @spec oauth_device_code_max_poll_interval_ms() :: pos_integer()


      


Maximum device code polling interval (default: 10,000ms).

  



  
    
      
    
    
      oauth_device_code_timeout_ms()



        
          
        

    

  


  

      

          @spec oauth_device_code_timeout_ms() :: pos_integer()


      


Overall timeout for device code login completion (default: 900,000ms).

  



  
    
      
    
    
      oauth_http_timeout_ms()



        
          
        

    

  


  

      

          @spec oauth_http_timeout_ms() :: pos_integer()


      


HTTP timeout for OAuth token requests (default: 10,000ms).

  



  
    
      
    
    
      oauth_refresh_skew_ms()



        
          
        

    

  


  

      

          @spec oauth_refresh_skew_ms() :: pos_integer()


      


OAuth token refresh skew — refresh this many ms before expiry (default: 30,000ms).

  



  
    
      
    
    
      oauth_wsl_device_fallback_grace_ms()



        
          
        

    

  


  

      

          @spec oauth_wsl_device_fallback_grace_ms() :: pos_integer()


      


WSL grace window before browser flow falls back to device flow (default: 5,000ms).

  



  
    
      
    
    
      openai_api_base_url()



        
          
        

    

  


  

      

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


      


Default OpenAI API base URL.

  



  
    
      
    
    
      openai_realtime_ws_url()



        
          
        

    

  


  

      

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


      


Default OpenAI Realtime WebSocket URL.

  



  
    
      
    
    
      pcm16_bytes_per_sample()



        
          
        

    

  


  

      

          @spec pcm16_bytes_per_sample() :: pos_integer()


      


PCM16 bytes per sample (default: 2).

  



  
    
      
    
    
      pcm16_sample_rate()



        
          
        

    

  


  

      

          @spec pcm16_sample_rate() :: pos_integer()


      


PCM16 audio sample rate in Hz (default: 24,000).

  



  
    
      
    
    
      preserved_env_keys()



        
          
        

    

  


  

      

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


      


Environment variable keys preserved when running with a cleared environment.

  



  
    
      
    
    
      project_root_markers()



        
          
        

    

  


  

      

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


      


Markers used to find project root (default: [".git"]).

  



  
    
      
    
    
      rate_limit_default_delay_ms()



        
          
        

    

  


  

      

          @spec rate_limit_default_delay_ms() :: pos_integer()


      


Default delay when rate-limited without an explicit Retry-After header.
Overridable at runtime:
config :codex_sdk, rate_limit_default_delay_ms: 120_000

  



  
    
      
    
    
      rate_limit_max_delay_ms()



        
          
        

    

  


  

      

          @spec rate_limit_max_delay_ms() :: pos_integer()


      


Maximum delay for rate-limit backoff.
Overridable at runtime:
config :codex_sdk, rate_limit_max_delay_ms: 600_000

  



  
    
      
    
    
      rate_limit_multiplier()



        
          
        

    

  


  

      

          @spec rate_limit_multiplier() :: float()


      


Multiplier for exponential rate-limit backoff.
Overridable at runtime:
config :codex_sdk, rate_limit_multiplier: 3.0

  



  
    
      
    
    
      remote_models_cache_ttl_seconds()



        
          
        

    

  


  

      

          @spec remote_models_cache_ttl_seconds() :: pos_integer()


      


Cache TTL for remote model list in seconds (default: 300 — 5 min).

  



  
    
      
    
    
      remote_models_http_timeout_ms()



        
          
        

    

  


  

      

          @spec remote_models_http_timeout_ms() :: pos_integer()


      


HTTP timeout for remote model list fetches (default: 10,000ms).

  



  
    
      
    
    
      retry_base_delay_ms()



        
          
        

    

  


  

      

          @spec retry_base_delay_ms() :: pos_integer()


      


Base delay for Codex.Retry backoff (default: 200ms).

  



  
    
      
    
    
      retry_max_attempts()



        
          
        

    

  


  

      

          @spec retry_max_attempts() :: pos_integer()


      


Default maximum retry attempts for Codex.Retry (default: 4).

  



  
    
      
    
    
      retry_max_delay_ms()



        
          
        

    

  


  

      

          @spec retry_max_delay_ms() :: pos_integer()


      


Maximum delay cap for Codex.Retry backoff (default: 10,000ms).

  



  
    
      
    
    
      sessions_apply_timeout_ms()



        
          
        

    

  


  

      

          @spec sessions_apply_timeout_ms() :: pos_integer()


      


Session apply patch timeout (default: 60,000ms).

  



  
    
      
    
    
      sessions_dir()



        
          
        

    

  


  

      

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


      


Default sessions storage directory under the effective CODEX_HOME.

  



  
    
      
    
    
      shell_max_output_bytes()



        
          
        

    

  


  

      

          @spec shell_max_output_bytes() :: pos_integer()


      


Maximum shell command output before truncation (default: 10,000 bytes).

  



  
    
      
    
    
      shell_timeout_ms()



        
          
        

    

  


  

      

          @spec shell_timeout_ms() :: pos_integer()


      


Shell command execution timeout (default: 60,000ms).

  



  
    
      
    
    
      stream_queue_pop_timeout_ms()



        
          
        

    

  


  

      

          @spec stream_queue_pop_timeout_ms() :: pos_integer()


      


Default pop timeout for StreamQueue and RunResultStreaming (default: 5,000ms).

  



  
    
      
    
    
      stt_default_turn_detection()



        
          
        

    

  


  

      

          @spec stt_default_turn_detection() :: map()


      


Default STT turn detection configuration.

  



  
    
      
    
    
      stt_model()



        
          
        

    

  


  

      

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


      


Default STT model name.

  



  
    
      
    
    
      system_config_path()



        
          
        

    

  


  

      

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


      


System-level config file path (default: /etc/codex/config.toml).

  



  
    
      
    
    
      telemetry_default_originator()



        
          
        

    

  


  

      

          @spec telemetry_default_originator() :: atom()


      


Default originator tag for telemetry metadata.

  



  
    
      
    
    
      telemetry_otel_handler_id()



        
          
        

    

  


  

      

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


      


OpenTelemetry handler ID.

  



  
    
      
    
    
      telemetry_processor_name()



        
          
        

    

  


  

      

          @spec telemetry_processor_name() :: atom()


      


Default OpenTelemetry processor name.

  



  
    
      
    
    
      transport_call_timeout_ms()



        
          
        

    

  


  

      

          @spec transport_call_timeout_ms() :: pos_integer()


      


GenServer call timeout for transport operations (default: 5,000ms).

  



  
    
      
    
    
      transport_close_grace_ms()



        
          
        

    

  


  

      

          @spec transport_close_grace_ms() :: pos_integer()


      


Grace period for transport close before escalation (default: 2,000ms).

  



  
    
      
    
    
      transport_finalize_delay_ms()



        
          
        

    

  


  

      

          @spec transport_finalize_delay_ms() :: pos_integer()


      


Delay before finalizing exit to drain remaining output (default: 25ms).

  



  
    
      
    
    
      transport_force_close_timeout_ms()



        
          
        

    

  


  

      

          @spec transport_force_close_timeout_ms() :: pos_integer()


      


Timeout for force-close operations (default: 500ms).

  



  
    
      
    
    
      transport_headless_timeout_ms()



        
          
        

    

  


  

      

          @spec transport_headless_timeout_ms() :: pos_integer()


      


Timeout for headless transport without subscribers (default: 5,000ms).

  



  
    
      
    
    
      transport_kill_grace_ms()



        
          
        

    

  


  

      

          @spec transport_kill_grace_ms() :: pos_integer()


      


Grace period for transport kill before demonitor (default: 250ms).

  



  
    
      
    
    
      transport_max_buffer_size()



        
          
        

    

  


  

      

          @spec transport_max_buffer_size() :: pos_integer()


      


Maximum stdout buffer size in bytes (default: 1,048,576 — 1 MiB).

  



  
    
      
    
    
      transport_max_lines_per_batch()



        
          
        

    

  


  

      

          @spec transport_max_lines_per_batch() :: pos_integer()


      


Maximum stdout lines drained per batch (default: 200).

  



  
    
      
    
    
      transport_max_stderr_buffer_size()



        
          
        

    

  


  

      

          @spec transport_max_stderr_buffer_size() :: pos_integer()


      


Maximum stderr buffer size in bytes (default: 262,144 — 256 KiB).

  



  
    
      
    
    
      transport_shutdown_grace_ms()



        
          
        

    

  


  

      

          @spec transport_shutdown_grace_ms() :: pos_integer()


      


Grace period for transport shutdown before kill (default: 250ms).

  



  
    
      
    
    
      tts_buffer_size()



        
          
        

    

  


  

      

          @spec tts_buffer_size() :: pos_integer()


      


Default TTS audio buffer size in bytes (default: 120).

  



  
    
      
    
    
      tts_default_instructions()



        
          
        

    

  


  

      

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


      


Default TTS instructions for partial-sentence streaming.

  



  
    
      
    
    
      tts_default_voice()



        
          
        

    

  


  

      

          @spec tts_default_voice() :: atom()


      


Default TTS voice.

  



  
    
      
    
    
      tts_model()



        
          
        

    

  


  

      

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


      


Default TTS model name.

  



  
    
      
    
    
      tts_stream_timeout_ms()



        
          
        

    

  


  

      

          @spec tts_stream_timeout_ms() :: pos_integer()


      


TTS stream receive timeout (default: 30,000ms).

  



  
    
      
    
    
      voice_default_sample_rate()



        
          
        

    

  


  

      

          @spec voice_default_sample_rate() :: pos_integer()


      


Default voice input sample rate in Hz (default: 24,000).

  



  
    
      
    
    
      web_search_max_results()



        
          
        

    

  


  

      

          @spec web_search_max_results() :: pos_integer()


      


Default maximum results for web search tool (default: 10).

  


        

      


  

  
    
    Codex.Config.OptionNormalizers - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Config.OptionNormalizers 
    



      
Shared validation for reasoning summary, verbosity, and history persistence.

      


      
        Summary


  
    Types
  


    
      
        tagged_error()

      


    





  
    Functions
  


    
      
        normalize_history_persistence(value, error_tag \\ :invalid_history_persistence)

      


    


    
      
        normalize_model_verbosity(value, error_tag \\ :invalid_model_verbosity)

      


    


    
      
        normalize_reasoning_summary(value, error_tag \\ :invalid_model_reasoning_summary)

      


    





      


      
        Types


        


  
    
      
    
    
      tagged_error()



        
          
        

    

  


  

      

          @type tagged_error() :: {:error, {atom(), term()}}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      normalize_history_persistence(value, error_tag \\ :invalid_history_persistence)



        
          
        

    

  


  

      

          @spec normalize_history_persistence(term(), atom()) ::
  {:ok, String.t() | nil} | tagged_error()


      



  



    

  
    
      
    
    
      normalize_model_verbosity(value, error_tag \\ :invalid_model_verbosity)



        
          
        

    

  


  

      

          @spec normalize_model_verbosity(term(), atom()) ::
  {:ok, String.t() | nil} | tagged_error()


      



  



    

  
    
      
    
    
      normalize_reasoning_summary(value, error_tag \\ :invalid_model_reasoning_summary)



        
          
        

    

  


  

      

          @spec normalize_reasoning_summary(term(), atom()) ::
  {:ok, String.t() | nil} | tagged_error()
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Codex.Config.Overrides 
    



      
Config override serialization, nested map flattening, and TOML value validation.

      


      
        Summary


  
    Types
  


    
      
        config_override()

      


    


    
      
        config_override_scalar()

      


    


    
      
        config_override_value()

      


    





  
    Functions
  


    
      
        cli_args(overrides)

      


    


    
      
        derived_overrides(codex_opts, thread_opts)

      


    


    
      
        flatten_config_map(map)

      


        Flattens a nested map into a list of {dotted_key, value} tuples.



    


    
      
        merge_config(config, codex_opts, thread_opts)

      


    


    
      
        normalize_config_overrides(overrides)

      


    





      


      
        Types


        


  
    
      
    
    
      config_override()



        
          
        

    

  


  

      

          @type config_override() :: String.t() | {String.t(), config_override_value()}


      



  



  
    
      
    
    
      config_override_scalar()



        
          
        

    

  


  

      

          @type config_override_scalar() :: String.t() | boolean() | integer() | float()


      



  



  
    
      
    
    
      config_override_value()



        
          
        

    

  


  

      

          @type config_override_value() ::
  config_override_scalar()
  | [config_override_value()]
  | %{optional(String.t() | atom()) => config_override_value()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cli_args(overrides)



        
          
        

    

  


  

      

          @spec cli_args([Codex.Thread.Options.config_override()]) :: [String.t()]


      



  



  
    
      
    
    
      derived_overrides(codex_opts, thread_opts)



        
          
        

    

  


  

      

          @spec derived_overrides(Codex.Options.t(), Codex.Thread.Options.t() | nil) :: [
  {String.t(), term()}
]


      



  



  
    
      
    
    
      flatten_config_map(map)



        
          
        

    

  


  

      

          @spec flatten_config_map(map() | nil) :: [{String.t(), term()}]


      


Flattens a nested map into a list of {dotted_key, value} tuples.
Nested maps are recursively traversed and their keys are joined with dots.
Non-map leaf values are kept as-is.
Examples
iex> Codex.Config.Overrides.flatten_config_map(%{"model" => %{"personality" => "friendly"}})
[{"model.personality", "friendly"}]

iex> Codex.Config.Overrides.flatten_config_map(%{"timeout" => 5000})
[{"timeout", 5000}]

  



  
    
      
    
    
      merge_config(config, codex_opts, thread_opts)



        
          
        

    

  


  

      

          @spec merge_config(map() | nil, Codex.Options.t(), Codex.Thread.Options.t()) ::
  map() | nil


      



  



  
    
      
    
    
      normalize_config_overrides(overrides)



        
          
        

    

  


  

      

          @spec normalize_config_overrides(term()) ::
  {:ok, [config_override()]} | {:error, term()}
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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.



    


    
      
        to_map(event)

      


        Converts a typed event struct back into the JSON-serializable map representation.



    


    
      
        turn_duration_ms(turn)

      


        Returns a terminal turn's duration in milliseconds when it can be determined.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Codex.Events.ThreadStarted.t()
  | Codex.Events.ThreadStatusChanged.t()
  | Codex.Events.ThreadArchived.t()
  | Codex.Events.ThreadUnarchived.t()
  | Codex.Events.SkillsChanged.t()
  | Codex.Events.ThreadNameUpdated.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.FileChangeOutputDelta.t()
  | Codex.Events.TerminalInteraction.t()
  | Codex.Events.ReasoningDelta.t()
  | Codex.Events.ReasoningSummaryDelta.t()
  | Codex.Events.ReasoningSummaryPartAdded.t()
  | Codex.Events.AppServerNotification.t()
  | Codex.Events.McpToolCallProgress.t()
  | Codex.Events.McpServerOauthLoginCompleted.t()
  | Codex.Events.McpServerStartupStatusUpdated.t()
  | Codex.Events.HookStarted.t()
  | Codex.Events.HookCompleted.t()
  | Codex.Events.AccountUpdated.t()
  | Codex.Events.AccountRateLimitsUpdated.t()
  | Codex.Events.AccountLoginCompleted.t()
  | Codex.Events.WindowsWorldWritableWarning.t()
  | Codex.Events.DeprecationNotice.t()
  | Codex.Events.AppListUpdated.t()
  | Codex.Events.ModelRerouted.t()
  | Codex.Events.FuzzyFileSearchSessionUpdated.t()
  | Codex.Events.FuzzyFileSearchSessionCompleted.t()
  | Codex.Events.ThreadRealtimeStarted.t()
  | Codex.Events.ThreadRealtimeItemAdded.t()
  | Codex.Events.ThreadRealtimeOutputAudioDelta.t()
  | Codex.Events.ThreadRealtimeTranscriptDelta.t()
  | Codex.Events.ThreadRealtimeTranscriptDone.t()
  | Codex.Events.ThreadRealtimeError.t()
  | Codex.Events.ThreadRealtimeClosed.t()
  | Codex.Events.RawResponseItemCompleted.t()
  | Codex.Events.Unknown.t()
  | Codex.Events.Error.t()
  | Codex.Events.TurnFailed.t()
  | Codex.Events.ToolCallRequested.t()
  | Codex.Events.ToolCallCompleted.t()
  | Codex.Events.SessionConfigured.t()
  | Codex.Events.Warning.t()
  | Codex.Events.ContextCompacted.t()
  | Codex.Events.ThreadRolledBack.t()
  | Codex.Events.RequestUserInput.t()
  | Codex.Events.McpElicitationRequested.t()
  | Codex.Events.CommandApprovalRequested.t()
  | Codex.Events.FileApprovalRequested.t()
  | Codex.Events.PermissionsApprovalRequested.t()
  | Codex.Events.GuardianApprovalReviewStarted.t()
  | Codex.Events.GuardianApprovalReviewCompleted.t()
  | Codex.Events.ServerRequestResolved.t()
  | Codex.Events.DynamicToolCallRequested.t()
  | Codex.Events.ChatgptAuthTokensRefreshRequested.t()
  | Codex.Events.AttestationGenerateRequested.t()
  | Codex.Events.CurrentTimeReadRequested.t()
  | Codex.Events.McpStartupUpdate.t()
  | Codex.Events.McpStartupComplete.t()
  | Codex.Events.ElicitationRequest.t()
  | Codex.Events.UndoStarted.t()
  | Codex.Events.UndoCompleted.t()
  | Codex.Events.TurnAborted.t()
  | Codex.Events.ShutdownComplete.t()
  | Codex.Events.EnteredReviewMode.t()
  | Codex.Events.ExitedReviewMode.t()
  | Codex.Events.ConfigWarning.t()
  | Codex.Events.CollabAgentSpawnBegin.t()
  | Codex.Events.CollabAgentSpawnEnd.t()
  | Codex.Events.CollabAgentInteractionBegin.t()
  | Codex.Events.CollabAgentInteractionEnd.t()
  | Codex.Events.CollabWaitingBegin.t()
  | Codex.Events.CollabWaitingEnd.t()
  | Codex.Events.CollabCloseBegin.t()
  | Codex.Events.CollabCloseEnd.t()
  | Codex.Events.CollabResumeBegin.t()
  | Codex.Events.CollabResumeEnd.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse!(map)



        
          
        

    

  


  

      

          @spec parse!(map()) :: t()


      


Parses a JSON-decoded map into a typed event struct.
Unknown string event types are returned as Unknown wrappers so additive
wire variants remain lossless. Non-event values still raise.

  



  
    
      
    
    
      to_map(event)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Converts a typed event struct back into the JSON-serializable map representation.

  



  
    
      
    
    
      turn_duration_ms(turn)



        
          
        

    

  


  

      

          @spec turn_duration_ms(Codex.Events.TurnCompleted.t() | Codex.Events.TurnAborted.t()) ::
  integer() | nil


      


Returns a terminal turn's duration in milliseconds when it can be determined.
An explicit duration_ms value takes precedence. Otherwise the helper uses
the difference between the Unix-second started_at and completed_at
timestamps. It returns nil when either timestamp is absent.

  


        

      


  

  
    
    Codex.Exec - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Exec 
    



      
Process manager wrapping the codex binary via the shared CLI subprocess core.
This module is the implementation behind Codex's historical :exec
compatibility selector. That selector names the default core-backed exec JSONL
lane; it does not imply direct ownership of the Erlang :exec worker.
Provides blocking and streaming helpers that project core session events into
typed %Codex.Events{} structs.

      


      
        Summary


  
    Types
  


    
      
        exec_opts()

      


    





  
    Functions
  


    
      
        cancel(token)

      


        Cancels any in-flight exec sessions associated with the provided cancellation token.



    


    
      
        review(target, opts)

      


        Runs codex exec review and accumulates all emitted events.



    


    
      
        review_stream(target, opts)

      


        Returns a lazy stream of events for codex exec review.



    


    
      
        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(),
  optional(:max_stderr_buffer_bytes) => pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cancel(token)



        
          
        

    

  


  

      

          @spec cancel(String.t()) :: :ok


      


Cancels any in-flight exec sessions associated with the provided cancellation token.

  



  
    
      
    
    
      review(target, opts)



        
          
        

    

  


  

      

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


      


Runs codex exec review and accumulates all emitted events.

  



  
    
      
    
    
      review_stream(target, opts)



        
          
        

    

  


  

      

          @spec review_stream(term(), exec_opts()) :: {:ok, Enumerable.t()} | {:error, term()}


      


Returns a lazy stream of events for codex exec review.

  



  
    
      
    
    
      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 v0.19.0
    
    

    


  
  

    
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.



    


    
      
        parse_raw_response_item(map)

      


        Parses a raw response item (snake_case response output) into a typed 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.Plan.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.DynamicToolCall.t()
  | Codex.Items.CollabAgentToolCall.t()
  | Codex.Items.WebSearch.t()
  | Codex.Items.ImageGeneration.t()
  | Codex.Items.TodoList.t()
  | Codex.Items.Error.t()
  | Codex.Items.ContextCompaction.t()
  | Codex.Items.GhostSnapshot.t()
  | Codex.Items.Compaction.t()
  | Codex.Items.RawResponseItem.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse!(map)



        
          
        

    

  


  

      

          @spec parse!(map()) :: t()


      


Parses a JSON-decoded map into a typed thread item struct.

  



  
    
      
    
    
      parse_raw_response_item(map)



        
          
        

    

  


  

      

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


      


Parses a raw response item (snake_case response output) into a typed struct.

  



  
    
      
    
    
      to_map(item)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      


Converts a typed item struct back into its JSON-serialisable map representation.

  


        

      


  

  
    
    Codex.Protocol.CollabAgentRef - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.CollabAgentRef 
    



      
Typed reference to a collaboration agent thread.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(ref)

      


    


    
      
        to_map(ref)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.CollabAgentRef{
  agent_nickname: (String.t() | nil) | nil,
  agent_role: (String.t() | nil) | nil,
  thread_id: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(ref)



        
          
        

    

  


  

      

          @spec from_map(map() | t()) :: t()


      



  



  
    
      
    
    
      to_map(ref)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      



  


        

      


  

  
    
    Codex.Protocol.CollabAgentState - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.CollabAgentState 
    



      
Typed representation of a collaboration agent lifecycle state.

      


      
        Summary


  
    Types
  


    
      
        status()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(state)

      


    


    
      
        to_event_value(collab_agent_state)

      


    


    
      
        to_map(state)

      


    





      


      
        Types


        


  
    
      
    
    
      status()



        
          
        

    

  


  

      

          @type status() ::
  :pending_init
  | :running
  | :completed
  | :errored
  | :shutdown
  | :not_found
  | String.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.CollabAgentState{
  message: (String.t() | nil) | nil,
  status: status()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(state)



        
          
        

    

  


  

      

          @spec from_map(map() | atom() | String.t() | t() | nil) :: t()


      



  



  
    
      
    
    
      to_event_value(collab_agent_state)



        
          
        

    

  


  

      

          @spec to_event_value(t()) :: map() | String.t()


      



  



  
    
      
    
    
      to_map(state)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()


      



  


        

      


  

  
    
    Codex.Protocol.CollabAgentStatusEntry - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.CollabAgentStatusEntry 
    



      
Typed association between an agent reference and its lifecycle state.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(entry)

      


    


    
      
        to_map(entry)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.CollabAgentStatusEntry{
  agent_nickname: (String.t() | nil) | nil,
  agent_role: (String.t() | nil) | nil,
  status: Codex.Protocol.CollabAgentState.t(),
  thread_id: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(entry)



        
          
        

    

  


  

      

          @spec from_map(map() | t()) :: t()


      



  



  
    
      
    
    
      to_map(entry)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map()
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Codex.Protocol.SessionSource 
    



      
Typed representation of thread/session source metadata returned by Codex.
This normalizes both core-session source values such as "mcp" and
app-server v2 values such as "appServer" into a single SDK-facing shape.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        source_kind()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_map(source)

      


    


    
      
        normalize_source_kind(value)

      


    


    
      
        source_kind(value)

      


    


    
      
        to_map(session_source)

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :cli | :vscode | :exec | :app_server | :sub_agent | :unknown


      



  



  
    
      
    
    
      source_kind()



        
          
        

    

  


  

      

          @type source_kind() ::
  :cli
  | :vscode
  | :exec
  | :app_server
  | :sub_agent
  | :sub_agent_review
  | :sub_agent_compact
  | :sub_agent_thread_spawn
  | :sub_agent_other
  | :unknown


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.SessionSource{
  kind: kind(),
  sub_agent: (Codex.Protocol.SubAgentSource.t() | nil) | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(source)



        
          
        

    

  


  

      

          @spec from_map(map() | atom() | String.t() | t() | nil) :: t()


      



  



  
    
      
    
    
      normalize_source_kind(value)



        
          
        

    

  


  

      

          @spec normalize_source_kind(atom() | String.t() | nil) :: source_kind() | nil


      



  



  
    
      
    
    
      source_kind(value)



        
          
        

    

  


  

      

          @spec source_kind(map() | atom() | String.t() | t() | nil) :: source_kind()


      



  



  
    
      
    
    
      to_map(session_source)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map() | String.t()


      



  


        

      


  

  
    
    Codex.Protocol.SubAgentSource - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Protocol.SubAgentSource 
    



      
Typed representation of sub-agent session source metadata.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        variant()

      


    





  
    Functions
  


    
      
        from_map(source)

      


    


    
      
        to_map(source)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Protocol.SubAgentSource{
  agent_nickname: (String.t() | nil) | nil,
  agent_role: (String.t() | nil) | nil,
  depth: (integer() | nil) | nil,
  other: (String.t() | nil) | nil,
  parent_thread_id: (String.t() | nil) | nil,
  variant: variant()
}


      



  



  
    
      
    
    
      variant()



        
          
        

    

  


  

      

          @type variant() :: :review | :compact | :memory_consolidation | :thread_spawn | :other


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_map(source)



        
          
        

    

  


  

      

          @spec from_map(map() | atom() | String.t() | t() | nil) :: t()


      



  



  
    
      
    
    
      to_map(source)



        
          
        

    

  


  

      

          @spec to_map(t()) :: map() | String.t()
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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.



    


    
      
        realtime_audio_receive(metadata)

      


        Emits telemetry for realtime audio receive events.



    


    
      
        realtime_audio_send(metadata)

      


        Emits telemetry for realtime audio send events.



    


    
      
        realtime_session_start(metadata)

      


        Emits telemetry for realtime session start.



    


    
      
        realtime_session_stop(metadata, measurements \\ %{})

      


        Emits telemetry for realtime session stop.



    


    
      
        voice_pipeline_start(metadata)

      


        Emits telemetry for voice pipeline start.



    


    
      
        voice_pipeline_stop(metadata, measurements \\ %{})

      


        Emits telemetry for voice pipeline stop.



    


    
      
        voice_synthesis_start(metadata)

      


        Emits telemetry for voice synthesis start.



    


    
      
        voice_synthesis_stop(metadata, measurements \\ %{})

      


        Emits telemetry for voice synthesis stop.



    


    
      
        voice_transcription_start(metadata)

      


        Emits telemetry for voice transcription start.



    


    
      
        voice_transcription_stop(metadata, measurements \\ %{})

      


        Emits telemetry for voice transcription stop.



    





      


      
        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 the materialized Codex env map) 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.

  



  
    
      
    
    
      realtime_audio_receive(metadata)



        
          
        

    

  


  

      

          @spec realtime_audio_receive(map()) :: :ok


      


Emits telemetry for realtime audio receive events.

  



  
    
      
    
    
      realtime_audio_send(metadata)



        
          
        

    

  


  

      

          @spec realtime_audio_send(map()) :: :ok


      


Emits telemetry for realtime audio send events.

  



  
    
      
    
    
      realtime_session_start(metadata)



        
          
        

    

  


  

      

          @spec realtime_session_start(map()) :: :ok


      


Emits telemetry for realtime session start.

  



    

  
    
      
    
    
      realtime_session_stop(metadata, measurements \\ %{})



        
          
        

    

  


  

      

          @spec realtime_session_stop(map(), map()) :: :ok


      


Emits telemetry for realtime session stop.

  



  
    
      
    
    
      voice_pipeline_start(metadata)



        
          
        

    

  


  

      

          @spec voice_pipeline_start(map()) :: :ok


      


Emits telemetry for voice pipeline start.

  



    

  
    
      
    
    
      voice_pipeline_stop(metadata, measurements \\ %{})



        
          
        

    

  


  

      

          @spec voice_pipeline_stop(map(), map()) :: :ok


      


Emits telemetry for voice pipeline stop.

  



  
    
      
    
    
      voice_synthesis_start(metadata)



        
          
        

    

  


  

      

          @spec voice_synthesis_start(map()) :: :ok


      


Emits telemetry for voice synthesis start.

  



    

  
    
      
    
    
      voice_synthesis_stop(metadata, measurements \\ %{})



        
          
        

    

  


  

      

          @spec voice_synthesis_stop(map(), map()) :: :ok


      


Emits telemetry for voice synthesis stop.

  



  
    
      
    
    
      voice_transcription_start(metadata)



        
          
        

    

  


  

      

          @spec voice_transcription_start(map()) :: :ok


      


Emits telemetry for voice transcription start.

  



    

  
    
      
    
    
      voice_transcription_stop(metadata, measurements \\ %{})



        
          
        

    

  


  

      

          @spec voice_transcription_stop(map(), map()) :: :ok


      


Emits telemetry for voice transcription stop.
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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.



    


    
      
        list_staged_result()

      


        Lists staged attachments with explicit success/error tuples.



    


    
      
        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 | {:error, term()}


      


Deprecated alias retained for backwards compatibility.

  



  
    
      
    
    
      force_cleanup()



        
          
        

    

  


  

      

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


      


Removes staged files that are not marked as persistent.

  



  
    
      
    
    
      list_staged()



        
          
        

    

  


  

      

          @spec list_staged() :: [Codex.Files.Attachment.t()]


      


Lists staged attachments currently cached.

  



  
    
      
    
    
      list_staged_result()



        
          
        

    

  


  

      

          @spec list_staged_result() :: {:ok, [Codex.Files.Attachment.t()]} | {:error, term()}


      


Lists staged attachments with explicit success/error tuples.

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

      

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


      


Returns high-level staging metrics including counts and total bytes.

  



  
    
      
    
    
      reset!()



        
          
        

    

  


  

      

          @spec reset!() :: :ok | {:error, term()}


      


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 v0.19.0
    
    

    


  
  

    
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()

      


    


    
      
        stage_request()

      


    


    
      
        work_item()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        ensure_started()

      


        Ensures the registry is running under application supervision.



    


    
      
        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.



    


    
      
        start_link(opts \\ [])

      


    





      


      
        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()
}


      



  



  
    
      
    
    
      stage_request()



        
          
        

    

  


  

      

          @type stage_request() :: {GenServer.from(), stage_opts(), DateTime.t()}


      



  



  
    
      
    
    
      work_item()



        
          
        

    

  


  

      

          @type work_item() ::
  {:stage, String.t(), stage_opts()}
  | {:force_cleanup, GenServer.from(), DateTime.t()}
  | {:cleanup_tick, DateTime.t()}
  | {:reset, GenServer.from(), Path.t()}
  | :cleanup_orphaned_staging


      



  


        

      

      
        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 under application supervision.

  



  
    
      
    
    
      force_cleanup()



        
          
        

    

  


  

      

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


      


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 | {:error, term()}


      


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.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()
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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 v0.19.0
    
    

    


  
  

    
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()
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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 v0.19.0
    
    

    


  
  

    
Codex.Approvals.Hook behaviour
    



      
Behaviour for implementing pluggable approval hooks.
Hooks can provide synchronous or asynchronous approval decisions for tool invocations,
command executions, file access operations, and request-permissions prompts.
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)
	review_permissions/3 - Review a request-permissions approval prompt (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

{:allow, opts} supports :grant_root to grant file-change approvals for the
session when requested by the app-server. Permissions approvals additionally
support :permissions and :scope.
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_permissions(event, context, opts)

      


        Review a request-permissions approval 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()],
  grant_root: String.t() | Path.t(),
  permissions:
    Codex.Protocol.RequestPermissions.RequestPermissionProfile.t()
    | Codex.Protocol.RequestPermissions.GrantedPermissionProfile.t()
    | map(),
  scope: Codex.Protocol.RequestPermissions.PermissionGrantScope.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).
App-server command approval events include normalized snake_case fields such as
:approval_id, :command, :cwd, :command_actions,
:network_approval_context, :additional_permissions,
:proposed_execpolicy_amendment, :proposed_network_policy_amendments, and
:available_decisions when the connected Codex build sends them.
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).
App-server file approval events include normalized :grant_root when the
server suggests a session-scoped writable root.
If not implemented, file operations are allowed by default.

  



  
    
      
    
    
      review_permissions(event, context, opts)


        (optional)


        
          
        

    

  


  

      

          @callback review_permissions(event(), context(), opts()) :: review_result()


      


Review a request-permissions approval request (optional).
App-server permissions approval events expose a structured
Codex.Protocol.RequestPermissions.RequestPermissionProfile, including
network, filesystem, and macOS permission families when upstream provides
them.
If not implemented, permissions requests 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.
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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.
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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.
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Codex.MCP.Client 
    



      
MCP JSON-RPC client for stdio and streamable HTTP transports.
Tool Name Qualification
When list_tools/2 is called with qualify?: true, tool names are qualified with
the server name prefix in the format mcp__<server>__<tool>. This follows the
OpenAI tool name constraint by exposing only ASCII alphanumerics, _, and -
in the qualified key.
If the qualified name exceeds 64 characters, it is truncated and a SHA1 hash suffix
is appended to ensure uniqueness.
Tool Invocation
The call_tool/4 function invokes tools on the MCP server with support for:
	Retry Logic - Configurable retries with exponential backoff
	Approval Integration - Optional approval callbacks before invocation
	Timeout Control - Per-call timeout settings
	Telemetry - Events emitted for observability

Telemetry Events
The following telemetry events are emitted during tool invocation:
	[:codex, :mcp, :tool_call, :start] - When a tool call begins
	Measurements: %{system_time: integer()}
	Metadata: %{tool: String.t(), arguments: map(), server_name: String.t() | nil}



	[:codex, :mcp, :tool_call, :success] - When a tool call succeeds
	Measurements: %{duration: integer()}
	Metadata: %{tool: String.t(), arguments: map(), server_name: String.t() | nil, attempt: integer()}



	[:codex, :mcp, :tool_call, :failure] - When a tool call fails
	Measurements: %{duration: integer()}
	Metadata: %{tool: String.t(), arguments: map(), server_name: String.t() | nil, reason: term(), attempt: integer()}





      


      
        Summary


  
    Types
  


    
      
        capabilities()

      


    


    
      
        t()

      


    


    
      
        transport_ref()

      


    





  
    Functions
  


    
      
        call_tool(client, tool, args, opts \\ [])

      


        Invokes a tool on the MCP server.



    


    
      
        capabilities(client)

      


        Returns capabilities advertised by the MCP server.



    


    
      
        handshake(transport, opts \\ [])

      


        Backwards compatible alias for initialize/2.



    


    
      
        initialize(transport, opts \\ [])

      


        Performs MCP initialization against the given transport.



    


    
      
        list_prompts(client, opts \\ [])

      


        Lists available prompts via prompts/list.



    


    
      
        list_resources(client, opts \\ [])

      


        Lists available resources via resources/list.



    


    
      
        list_tools(client, opts \\ [])

      


        Lists available tools, applying allow/block filters and caching results unless cache?: false
is supplied.



    


    
      
        qualify_tool_name(server_name, tool_name)

      


        Qualifies a tool name with the server prefix.



    





      


      
        Types


        


  
    
      
    
    
      capabilities()



        
          
        

    

  


  

      

          @type capabilities() :: %{optional(String.t()) => term()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.MCP.Client{
  capabilities: capabilities(),
  instructions: String.t() | nil,
  protocol_version: String.t() | nil,
  server_info: map() | nil,
  server_name: String.t() | nil,
  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() | nil, keyword()) ::
  {:ok, map()} | {:error, term()}


      


Invokes a tool on the MCP server.
Options
	:retries - Number of retry attempts (default: 3)
	:backoff - Backoff function (attempt -> :ok) (default: exponential backoff)
	:timeout_ms - Request timeout in milliseconds (default: 60000)
	:approval - Approval callback function (tool, args, context) -> :ok | {:deny, reason}

	:context - Tool context map passed to approval callback (default: %{})

Backoff
The default backoff uses exponential delays: 100ms, 200ms, 400ms, 800ms, ... up to 5000ms max.
Provide a custom function to override: backoff: fn attempt -> Process.sleep(attempt * 100) end
Approval Callbacks
Approval callbacks are invoked before the first attempt. They can be:
	A 3-arity function (tool, args, context) -> result
	A 2-arity function (tool, args) -> result
	A 1-arity function (tool) -> result

Where result is one of:
	:ok or any truthy value - Approved
	:deny or false - Denied
	{:deny, reason} - Denied with reason

Telemetry
Emits the following events:
	[:codex, :mcp, :tool_call, :start] - When the call begins
	[:codex, :mcp, :tool_call, :success] - On successful completion
	[:codex, :mcp, :tool_call, :failure] - On failure (after all retries exhausted)

Returns
	{:ok, result} - Tool execution succeeded
	{:error, {:approval_denied, reason}} - Approval callback denied the call
	{:error, reason} - Tool execution failed after all retries

Examples
# Basic invocation with defaults
{:ok, result} = Codex.MCP.Client.call_tool(client, "echo", %{"text" => "hello"})

# With custom retry and backoff
{:ok, result} = Codex.MCP.Client.call_tool(client, "fetch", %{"url" => url},
  retries: 5,
  backoff: fn attempt -> Process.sleep(attempt * 200) end,
  timeout_ms: 30_000
)

# With approval callback
{:ok, result} = Codex.MCP.Client.call_tool(client, "write_file", args,
  approval: fn tool, args, _ctx ->
    if safe_tool?(tool, args), do: :ok, else: {:deny, "unsafe"}
  end
)

  



  
    
      
    
    
      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()}


      


Backwards compatible alias for initialize/2.

  



    

  
    
      
    
    
      initialize(transport, opts \\ [])



        
          
        

    

  


  

      

          @spec initialize(
  transport_ref(),
  keyword()
) :: {:ok, t()} | {:error, term()}


      


Performs MCP initialization against the given transport.
This sends initialize and then emits the notifications/initialized notification.
Options
	:client - Client name to send during initialization (default: "codex-elixir")
	:client_title - Optional client title for UI display
	:version - Client version (default: "0.0.0")
	:capabilities - Client capability map (default: %{})
	:protocol_version - MCP protocol version (default: 2025-06-18)
	:server_name - Server name for tool name qualification (e.g., "shell")
	:timeout_ms - Timeout for initialization (default: 10000)


  



    

  
    
      
    
    
      list_prompts(client, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists available prompts via prompts/list.
Options
	:cursor - Pagination cursor (default: nil)
	:timeout_ms - Request timeout (default: 30000)


  



    

  
    
      
    
    
      list_resources(client, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists available resources via resources/list.
Options
	:cursor - Pagination cursor (default: nil)
	:timeout_ms - Request timeout (default: 30000)


  



    

  
    
      
    
    
      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.
Options
	:cache? - Whether to use cached results (default: true)
	:allow - List of tool names to allow (allowlist filter)
	:deny - List of tool names to deny (blocklist filter)
	:filter - Custom filter function (tool -> boolean)
	:qualify? - Whether to add qualified names with server prefix (default: false)
	:cursor - Pagination cursor (default: nil)
	:timeout_ms - Request timeout (default: 30000)

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


  



  
    
      
    
    
      qualify_tool_name(server_name, tool_name)



        
          
        

    

  


  

      

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


      


Qualifies a tool name with the server prefix.
Returns the fully qualified name in the format mcp__<server>__<tool>.
Server and tool components are sanitized for the OpenAI-facing key by replacing
any non-ASCII-alphanumeric character other than _ or - with _. If the qualified
name exceeds 64 characters, it is truncated and a SHA1 hash suffix derived from
the raw unsanitized qualified name is appended to ensure uniqueness.
Examples
iex> Codex.MCP.Client.qualify_tool_name("server1", "tool_a")
"mcp__server1__tool_a"

iex> long_tool = String.duplicate("a", 80)
iex> result = Codex.MCP.Client.qualify_tool_name("srv", long_tool)
iex> String.length(result)
64

  


        

      


  

  
    
    Codex.MCP.Config - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.MCP.Config 
    



      
Helpers for managing MCP server configuration through app-server config APIs.

      


      
        Summary


  
    Types
  


    
      
        connection()

      


    


    
      
        server_config()

      


    





  
    Functions
  


    
      
        add_server(conn, name, attrs, opts \\ [])

      


        Adds or replaces an MCP server entry under mcp_servers.<name>.



    


    
      
        list_servers(conn, opts \\ [])

      


        Lists configured MCP servers from the app-server config.



    


    
      
        remove_server(conn, name, opts \\ [])

      


        Removes a configured MCP server entry.



    





      


      
        Types


        


  
    
      
    
    
      connection()



        
          
        

    

  


  

      

          @type connection() :: Codex.AppServer.connection()


      



  



  
    
      
    
    
      server_config()



        
          
        

    

  


  

      

          @type server_config() :: map()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_server(conn, name, attrs, opts \\ [])



        
          
        

    

  


  

      

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


      


Adds or replaces an MCP server entry under mcp_servers.<name>.
The attrs map should include either a stdio launcher (command) or a
streamable HTTP URL (url).

  



    

  
    
      
    
    
      list_servers(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists configured MCP servers from the app-server config.
Options
	:include_layers - include layered config metadata (passed to config/read)
	:app_server - override the module used for config calls (defaults to Codex.AppServer)


  



    

  
    
      
    
    
      remove_server(conn, name, opts \\ [])



        
          
        

    

  


  

      

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


      


Removes a configured MCP server entry.

  


        

      


  

  
    
    Codex.MCP.OAuth - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.MCP.OAuth 
    



      
Stores and refreshes OAuth credentials for streamable HTTP MCP servers.

      


      
        Summary


  
    Types
  


    
      
        store_mode()

      


        Where to store OAuth credentials.



    


    
      
        tokens()

      


        Stored OAuth credentials for an MCP server.



    





  
    Functions
  


    
      
        delete_tokens(server_name, url, store_mode \\ nil)

      


        Deletes stored OAuth tokens for the given MCP server name and URL.



    


    
      
        load_tokens(server_name, url, store_mode \\ nil)

      


        Loads OAuth tokens for the given MCP server name and URL.



    


    
      
        refresh_if_needed(tokens, url, opts)

      


        Refreshes OAuth tokens when they are near expiry.



    


    
      
        save_tokens(tokens, store_mode \\ nil)

      


        Stores OAuth tokens for the given MCP server name and URL.



    





      


      
        Types


        


  
    
      
    
    
      store_mode()



        
          
        

    

  


  

      

          @type store_mode() :: :auto | :file | :keyring


      


Where to store OAuth credentials.

  



  
    
      
    
    
      tokens()



        
          
        

    

  


  

      

          @type tokens() :: %{
  server_name: String.t(),
  url: String.t(),
  client_id: String.t(),
  access_token: String.t(),
  refresh_token: String.t() | nil,
  expires_at: non_neg_integer() | nil,
  scopes: [String.t()]
}


      


Stored OAuth credentials for an MCP server.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      delete_tokens(server_name, url, store_mode \\ nil)



        
          
        

    

  


  

      

          @spec delete_tokens(String.t(), String.t(), store_mode() | nil) ::
  :ok | {:error, term()}


      


Deletes stored OAuth tokens for the given MCP server name and URL.

  



    

  
    
      
    
    
      load_tokens(server_name, url, store_mode \\ nil)



        
          
        

    

  


  

      

          @spec load_tokens(String.t(), String.t(), store_mode() | nil) :: tokens() | nil


      


Loads OAuth tokens for the given MCP server name and URL.
Returns nil when no tokens are stored or the entry cannot be decoded.

  



  
    
      
    
    
      refresh_if_needed(tokens, url, opts)



        
          
        

    

  


  

      

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


      


Refreshes OAuth tokens when they are near expiry.
Returns the original tokens when refresh is not needed or not possible.

  



    

  
    
      
    
    
      save_tokens(tokens, store_mode \\ nil)



        
          
        

    

  


  

      

          @spec save_tokens(tokens(), store_mode() | nil) :: :ok | {:error, term()}


      


Stores OAuth tokens for the given MCP server name and URL.

  


        

      


  

  
    
    Codex.MCP.Transport.Stdio - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.MCP.Transport.Stdio 
    



      
Runs MCP servers over stdio using the core JSON-RPC protocol session stack.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        recv(pid, timeout_ms)

      


        Receives the next JSON-RPC message from the MCP server.



    


    
      
        send(pid, message)

      


        Sends a JSON-RPC message to the MCP server.



    


    
      
        start_link(opts)

      


        Starts a stdio transport process.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: pid()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      recv(pid, timeout_ms)



        
          
        

    

  


  

      

          @spec recv(t(), pos_integer()) :: {:ok, map()} | {:error, term()}


      


Receives the next JSON-RPC message from the MCP server.

  



  
    
      
    
    
      send(pid, message)



        
          
        

    

  


  

      

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


      


Sends a JSON-RPC message to the MCP server.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a stdio transport process.

  


        

      


  

  
    
    Codex.MCP.Transport.StreamableHTTP - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.MCP.Transport.StreamableHTTP 
    



      
Implements MCP JSON-RPC over HTTP with optional bearer or OAuth auth.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        recv(pid, timeout_ms)

      


        Receives the next JSON-RPC message from the MCP server.



    


    
      
        send(pid, message)

      


        Sends a JSON-RPC message to the MCP server.



    


    
      
        start_link(opts)

      


        Starts a streamable HTTP transport process.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: pid()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      recv(pid, timeout_ms)



        
          
        

    

  


  

      

          @spec recv(t(), pos_integer()) :: {:ok, map()} | {:error, term()}


      


Receives the next JSON-RPC message from the MCP server.

  



  
    
      
    
    
      send(pid, message)



        
          
        

    

  


  

      

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


      


Sends a JSON-RPC message to the MCP server.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Starts a streamable HTTP transport process.

  


        

      


  

  
    
    Codex.Prompts - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Prompts 
    



      
Custom prompt discovery and expansion helpers.

      


      
        Summary


  
    Types
  


    
      
        prompt()

      


    





  
    Functions
  


    
      
        expand(prompt, args \\ nil)

      


        Expands a prompt's content using positional or named arguments.



    


    
      
        list(opts \\ [])

      


        Lists custom prompts from $CODEX_HOME/prompts (or a provided directory).



    





      


      
        Types


        


  
    
      
    
    
      prompt()



        
          
        

    

  


  

      

          @type prompt() :: %{
  name: String.t(),
  path: String.t(),
  content: String.t(),
  description: String.t() | nil,
  argument_hint: String.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      expand(prompt, args \\ nil)



        
          
        

    

  


  

      

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


      


Expands a prompt's content using positional or named arguments.
If the prompt contains named placeholders (e.g. $USER), the args must be
provided as KEY=value pairs. Otherwise positional arguments expand $1..$9
and $ARGUMENTS.

  



    

  
    
      
    
    
      list(opts \\ [])



        
          
        

    

  


  

      

          @spec list(keyword()) :: {:ok, [prompt()]}


      


Lists custom prompts from $CODEX_HOME/prompts (or a provided directory).
Options
	:dir - override prompt directory
	:exclude - list of prompt names to skip


  


        

      


  

  
    
    Codex.Skills - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Skills 
    



      
Helpers for discovering and loading Codex skills.
Skill discovery is gated by the features.skills flag in configuration.

      


      
        Summary


  
    Types
  


    
      
        connection()

      


    





  
    Functions
  


    
      
        list(conn, opts \\ [])

      


        Lists skills through the app-server when features.skills is enabled.



    


    
      
        load(skill_or_path, opts \\ [])

      


        Loads the content of a skill file when features.skills is enabled.



    





      


      
        Types


        


  
    
      
    
    
      connection()



        
          
        

    

  


  

      

          @type connection() :: Codex.AppServer.connection()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      list(conn, opts \\ [])



        
          
        

    

  


  

      

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


      


Lists skills through the app-server when features.skills is enabled.
Returns {:error, :skills_disabled} when the feature flag is off.
Options
	:cwds - working directories to scan (forwarded to skills/list)
	:force_reload - bypass skill cache (forwarded to skills/list)
	:skills_enabled - override feature flag gate
	:config - config map override used for gating
	:codex_home - override CODEX_HOME lookup for gating
	:cwd - override cwd lookup for gating
	:app_server - override module used for app-server calls


  



    

  
    
      
    
    
      load(skill_or_path, opts \\ [])



        
          
        

    

  


  

      

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


      


Loads the content of a skill file when features.skills is enabled.
Accepts either a skill metadata map (containing path) or a direct path.

  


        

      


  

  
    
    Codex.Tool - Codex SDK v0.19.0
    
    

    


  
  

    
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.



    


    
      
        normalize_metadata(metadata)

      


        Normalizes metadata options 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.

  



  
    
      
    
    
      normalize_metadata(metadata)



        
          
        

    

  


  

      

          @spec normalize_metadata(term()) :: map()


      


Normalizes metadata options to a map.

  


        

      


  

  
    
    Codex.Tools - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Tools 
    



      
Public API for registering and invoking Codex tools.

      


      
        Summary


  
    Types
  


    
      
        tool_info()

      


    





  
    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.



    





      


      
        Types


        


  
    
      
    
    
      tool_info()



        
          
        

    

  


  

      

          @type tool_info() :: %{name: String.t(), module: module(), metadata: map()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      deregister(handle)



        
          
        

    

  


  

      

          @spec deregister(Codex.Tools.Handle.t()) :: :ok


      


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, tool_info()} | {:error, :not_found}


      


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.

  


        

      


  

  
    
    Codex.Tools.Registry - Codex SDK v0.19.0
    
    

    


  
  

    
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.



    





      


      
        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.

  


        

      


  

  
    
    Codex.Error - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Error exception
    



      
Base error struct for Codex failures.
Error Kinds
	:rate_limit - API rate limit exceeded
	:sandbox_assessment_failed - Sandbox assessment failed
	:unknown - Unclassified error

Rate Limit Handling
Rate limit errors may include a retry_after_ms hint extracted from
the API response. Use retry_after_ms/1 to access this value.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(kind, message, details \\ %{})

      


    


    
      
        normalize(error)

      


        Normalizes raw error payloads into %Codex.Error{} structs.



    


    
      
        rate_limit(message, opts \\ [])

      


        Creates a rate limit error with optional retry-after hint.



    


    
      
        rate_limit?(arg1)

      


        Checks if error is a rate limit error.



    


    
      
        realtime_audio_error(opts \\ [])

      


        Creates a realtime audio error.



    


    
      
        realtime_connection_closed(opts \\ [])

      


        Creates a realtime connection closed error.



    


    
      
        realtime_connection_failed(opts \\ [])

      


        Creates a realtime connection failed error.



    


    
      
        realtime_guardrail_tripped(opts \\ [])

      


        Creates a realtime guardrail tripped error.



    


    
      
        realtime_handoff_error(opts \\ [])

      


        Creates a realtime handoff error.



    


    
      
        realtime_session_error(opts \\ [])

      


        Creates a realtime session error.



    


    
      
        realtime_tool_error(opts \\ [])

      


        Creates a realtime tool error.



    


    
      
        retry_after_ms(arg1)

      


        Extracts retry-after hint from error if present.



    


    
      
        voice_pipeline_error(opts \\ [])

      


        Creates a voice pipeline error.



    


    
      
        voice_stt_connection_error(opts \\ [])

      


        Creates a voice STT connection error.



    


    
      
        voice_stt_error(opts \\ [])

      


        Creates a voice STT (speech-to-text) error.



    


    
      
        voice_tts_error(opts \\ [])

      


        Creates a voice TTS (text-to-speech) error.



    


    
      
        voice_workflow_error(opts \\ [])

      


        Creates a voice workflow error.



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() ::
  :rate_limit
  | :sandbox_assessment_failed
  | :unknown
  | :realtime_connection_failed
  | :realtime_connection_closed
  | :realtime_session_error
  | :realtime_audio_error
  | :realtime_tool_error
  | :realtime_handoff_error
  | :realtime_guardrail_tripped
  | :voice_stt_error
  | :voice_stt_connection_error
  | :voice_tts_error
  | :voice_workflow_error
  | :voice_pipeline_error
  | :unsupported_feature


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Error{
  __exception__: true,
  details: map(),
  kind: kind(),
  message: String.t(),
  retry_after_ms: non_neg_integer() | nil
}


      



  


        

      

      
        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).

  



    

  
    
      
    
    
      rate_limit(message, opts \\ [])



        
          
        

    

  


  

      

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


      


Creates a rate limit error with optional retry-after hint.
Options
	:retry_after_ms - Suggested delay before retry in milliseconds
	:details - Additional error details map

Examples
iex> error = Codex.Error.rate_limit("Rate limit exceeded", retry_after_ms: 30_000)
iex> error.kind
:rate_limit
iex> error.retry_after_ms
30_000

  



  
    
      
    
    
      rate_limit?(arg1)



        
          
        

    

  


  

      

          @spec rate_limit?(t() | term()) :: boolean()


      


Checks if error is a rate limit error.
Examples
iex> error = Codex.Error.rate_limit("Rate limited")
iex> Codex.Error.rate_limit?(error)
true
iex> Codex.Error.rate_limit?(%Codex.Error{kind: :unknown, message: "Other"})
false

  



    

  
    
      
    
    
      realtime_audio_error(opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_audio_error(keyword()) :: t()


      


Creates a realtime audio error.

  



    

  
    
      
    
    
      realtime_connection_closed(opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_connection_closed(keyword()) :: t()


      


Creates a realtime connection closed error.

  



    

  
    
      
    
    
      realtime_connection_failed(opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_connection_failed(keyword()) :: t()


      


Creates a realtime connection failed error.

  



    

  
    
      
    
    
      realtime_guardrail_tripped(opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_guardrail_tripped(keyword()) :: t()


      


Creates a realtime guardrail tripped error.

  



    

  
    
      
    
    
      realtime_handoff_error(opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_handoff_error(keyword()) :: t()


      


Creates a realtime handoff error.

  



    

  
    
      
    
    
      realtime_session_error(opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_session_error(keyword()) :: t()


      


Creates a realtime session error.

  



    

  
    
      
    
    
      realtime_tool_error(opts \\ [])



        
          
        

    

  


  

      

          @spec realtime_tool_error(keyword()) :: t()


      


Creates a realtime tool error.

  



  
    
      
    
    
      retry_after_ms(arg1)



        
          
        

    

  


  

      

          @spec retry_after_ms(t()) :: non_neg_integer() | nil


      


Extracts retry-after hint from error if present.
Returns the delay in milliseconds, or nil if not available.
Examples
iex> error = Codex.Error.rate_limit("Rate limited", retry_after_ms: 60_000)
iex> Codex.Error.retry_after_ms(error)
60_000
iex> Codex.Error.retry_after_ms(%Codex.Error{kind: :unknown, message: "Other"})
nil

  



    

  
    
      
    
    
      voice_pipeline_error(opts \\ [])



        
          
        

    

  


  

      

          @spec voice_pipeline_error(keyword()) :: t()


      


Creates a voice pipeline error.

  



    

  
    
      
    
    
      voice_stt_connection_error(opts \\ [])



        
          
        

    

  


  

      

          @spec voice_stt_connection_error(keyword()) :: t()


      


Creates a voice STT connection error.

  



    

  
    
      
    
    
      voice_stt_error(opts \\ [])



        
          
        

    

  


  

      

          @spec voice_stt_error(keyword()) :: t()


      


Creates a voice STT (speech-to-text) error.

  



    

  
    
      
    
    
      voice_tts_error(opts \\ [])



        
          
        

    

  


  

      

          @spec voice_tts_error(keyword()) :: t()


      


Creates a voice TTS (text-to-speech) error.

  



    

  
    
      
    
    
      voice_workflow_error(opts \\ [])



        
          
        

    

  


  

      

          @spec voice_workflow_error(keyword()) :: t()


      


Creates a voice workflow error.
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Codex.TransportError exception
    



      
Raised when the codex executable exits unexpectedly.
The retryable? field indicates whether the error is transient and the
operation can be safely retried. This is used by Codex.Retry to determine
whether to attempt automatic retries.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(status, opts \\ [])

      


        Creates a new TransportError.



    


    
      
        retryable_status?(status)

      


        Determines if an exit status indicates a retryable error.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.TransportError{
  __exception__: true,
  exit_status: integer(),
  message: String.t(),
  reason_code: atom() | nil,
  retryable?: boolean(),
  stderr: String.t() | nil,
  stderr_truncated?: boolean()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(status, opts \\ [])



        
          
        

    

  


  

      

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


      


Creates a new TransportError.
Options
	:stderr - Standard error output from the process
	:stderr_truncated? - Whether stderr output was truncated
	:message - Custom error message
	:retryable? - Whether the error is retryable (default: inferred from exit status)


  



  
    
      
    
    
      retryable_status?(status)



        
          
        

    

  


  

      

          @spec retryable_status?(integer()) :: boolean()


      


Determines if an exit status indicates a retryable error.
Retryable statuses include:
	Signal-based exits (128+) for SIGTERM, SIGKILL, SIGPIPE
	Exit code 75 (EX_TEMPFAIL)
	Exit code 69 (EX_UNAVAILABLE)
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Codex.Realtime 
    



      
Realtime audio streaming with OpenAI's Realtime API.
This module provides a high-level interface for building voice-enabled
AI applications using WebSocket-based real-time communication.
Quick Start
# Define an agent
agent = Codex.Realtime.agent(
  name: "VoiceAssistant",
  instructions: "You are a helpful voice assistant.",
  tools: [weather_tool]
)

# Create and run a session
{:ok, session} = Codex.Realtime.run(agent)

# Send audio and receive events
Codex.Realtime.send_audio(session, audio_bytes)
Codex.Realtime.subscribe(session, self())

receive do
  {:session_event, event} -> handle_event(event)
end
Features
	Real-time audio streaming (PCM16, G.711)
	Voice activity detection (semantic VAD, server VAD)
	Tool execution during conversations
	Agent handoffs
	Output guardrails
	Dynamic instructions (string or function)

Architecture
The realtime feature consists of:
	Codex.Realtime.Agent - Agent definition with tools and handoffs
	Codex.Realtime.Session - Session management (GenServer)
	Codex.Realtime.Runner - Session orchestration
	Codex.Realtime.Config - Configuration types
	Codex.Realtime.Events - Event types for subscribers
	Codex.Realtime.Items - Conversation history items
	Codex.Realtime.Audio - Audio format utilities

Configuration
Sessions can be configured with various options:
{:ok, session} = Codex.Realtime.run(agent,
  config: %Codex.Realtime.Config.RunConfig{
    model_settings: %Codex.Realtime.Config.SessionModelSettings{
      voice: "nova",
      turn_detection: %Codex.Realtime.Config.TurnDetectionConfig{
        type: :semantic_vad,
        eagerness: :medium
      }
    }
  }
)
Event Handling
Subscribers receive events as {:session_event, event} messages:
Codex.Realtime.subscribe(session, self())

receive do
  {:session_event, %Codex.Realtime.Events.AgentStartEvent{}} ->
    IO.puts("Agent started")

  {:session_event, %Codex.Realtime.Events.AudioEvent{audio: audio}} ->
    play_audio(audio.data)

  {:session_event, %Codex.Realtime.Events.ToolStartEvent{tool: tool}} ->
    IO.puts("Calling tool: #{tool.name}")

  {:session_event, %Codex.Realtime.Events.AgentEndEvent{}} ->
    IO.puts("Turn completed")
end

      


      
        Summary


  
    Functions
  


    
      
        agent(opts)

      


        Create a realtime agent.



    


    
      
        close(session)

      


        Close the session.



    


    
      
        current_agent(session)

      


        Get the current agent.



    


    
      
        history(session)

      


        Get the conversation history.



    


    
      
        interrupt(session)

      


        Interrupt the current response.



    


    
      
        run(agent, opts \\ [])

      


        Create and start a realtime session with an agent.



    


    
      
        runner(agent, opts \\ [])

      


        Create a runner for more control over session creation.



    


    
      
        send_audio(session, audio, opts \\ [])

      


        Send audio data to the model.



    


    
      
        send_message(session, message)

      


        Send a text message to the model.



    


    
      
        send_raw_event(session, event)

      


        Send a raw event to the model.



    


    
      
        subscribe(session, pid)

      


        Subscribe to session events.



    


    
      
        unsubscribe(session, pid)

      


        Unsubscribe from session events.



    


    
      
        update_session(session, settings)

      


        Update session settings.



    





      


      
        Functions


        


  
    
      
    
    
      agent(opts)



        
          
        

    

  


  

      

          @spec agent(keyword()) :: Codex.Realtime.Agent.t()


      


Create a realtime agent.
This is a convenience function for creating an agent struct from keyword
options.
Options
	:name - Agent name (default: "Agent")
	:instructions - System instructions (string or function)
	:model - Model name (default: "gpt-4o-realtime-preview")
	:tools - List of tools available to the agent
	:handoffs - List of agents or handoffs for transfers
	:output_guardrails - Output guardrails to apply
	:hooks - Event hooks

Example
agent = Codex.Realtime.agent(
  name: "Assistant",
  instructions: "Be helpful and concise.",
  tools: [my_tool],
  handoffs: [support_agent]
)

# With dynamic instructions
agent = Codex.Realtime.agent(
  name: "Greeter",
  instructions: fn ctx -> "Hello #{ctx.user_name}!" end
)

  



  
    
      
    
    
      close(session)



        
          
        

    

  


  

      

          @spec close(GenServer.server()) :: :ok


      


Close the session.
Closes the WebSocket connection and stops the session process.

  



  
    
      
    
    
      current_agent(session)



        
          
        

    

  


  

      

          @spec current_agent(GenServer.server()) :: Codex.Realtime.Agent.t()


      


Get the current agent.

  



  
    
      
    
    
      history(session)



        
          
        

    

  


  

      

          @spec history(GenServer.server()) :: [Codex.Realtime.Items.item()]


      


Get the conversation history.
Returns all items in the conversation history.

  



  
    
      
    
    
      interrupt(session)



        
          
        

    

  


  

      

          @spec interrupt(GenServer.server()) :: :ok


      


Interrupt the current response.
Sends a cancel signal to stop the model from generating more output.

  



    

  
    
      
    
    
      run(agent, opts \\ [])



        
          
        

    

  


  

      

          @spec run(
  Codex.Realtime.Agent.t(),
  keyword()
) :: {:ok, pid()} | {:error, term()}


      


Create and start a realtime session with an agent.
This is a convenience function that creates a runner and starts a session
in one step. For more control, use Codex.Realtime.Runner directly.
Options
	:config - Run configuration (%Codex.Realtime.Config.RunConfig{})
	:model_config - Model connection config (%Codex.Realtime.Config.ModelConfig{})
	:context - Context map passed to the session

Returns
	{:ok, pid} - Session started successfully
	{:error, reason} - Failed to start session

Example
{:ok, session} = Codex.Realtime.run(agent,
  config: %Codex.Realtime.Config.RunConfig{
    model_settings: %{voice: "nova"}
  }
)

# Use the session
Codex.Realtime.send_message(session, "Hello!")
Codex.Realtime.subscribe(session, self())

  



    

  
    
      
    
    
      runner(agent, opts \\ [])



        
          
        

    

  


  

      

          @spec runner(
  Codex.Realtime.Agent.t(),
  keyword()
) :: Codex.Realtime.Runner.t()


      


Create a runner for more control over session creation.
Use this when you need to configure the runner separately from running it,
or when you want to reuse the same runner for multiple sessions.
Example
runner = Codex.Realtime.runner(agent,
  config: %RunConfig{tracing_disabled: true}
)

{:ok, session1} = Codex.Realtime.Runner.run(runner)
{:ok, session2} = Codex.Realtime.Runner.run(runner, context: %{user: "Alice"})

  



    

  
    
      
    
    
      send_audio(session, audio, opts \\ [])



        
          
        

    

  


  

      

          @spec send_audio(GenServer.server(), binary(), keyword()) :: :ok


      


Send audio data to the model.
Options
	:commit - Whether to commit the audio buffer (default: false)

Example
Codex.Realtime.send_audio(session, audio_bytes)
Codex.Realtime.send_audio(session, audio_bytes, commit: true)

  



  
    
      
    
    
      send_message(session, message)



        
          
        

    

  


  

      

          @spec send_message(GenServer.server(), String.t() | map()) :: :ok


      


Send a text message to the model.
Can be a simple string or a structured message map.
Example
Codex.Realtime.send_message(session, "Hello!")

Codex.Realtime.send_message(session, %{
  "type" => "message",
  "role" => "user",
  "content" => [%{"type" => "input_text", "text" => "Hello!"}]
})

  



  
    
      
    
    
      send_raw_event(session, event)



        
          
        

    

  


  

      

          @spec send_raw_event(GenServer.server(), map()) :: :ok


      


Send a raw event to the model.
Use this for advanced scenarios where you need to send custom events.

  



  
    
      
    
    
      subscribe(session, pid)



        
          
        

    

  


  

      

          @spec subscribe(GenServer.server(), pid()) :: :ok


      


Subscribe to session events.
The subscriber process will receive {:session_event, event} messages
for all session events.
Example
Codex.Realtime.subscribe(session, self())

receive do
  {:session_event, %Codex.Realtime.Events.AudioEvent{} = event} ->
    play_audio(event.audio.data)
end

  



  
    
      
    
    
      unsubscribe(session, pid)



        
          
        

    

  


  

      

          @spec unsubscribe(GenServer.server(), pid()) :: :ok


      


Unsubscribe from session events.

  



  
    
      
    
    
      update_session(session, settings)



        
          
        

    

  


  

      

          @spec update_session(
  GenServer.server(),
  Codex.Realtime.Config.SessionModelSettings.t()
) :: :ok


      


Update session settings.
Use this to change model settings mid-session, such as voice or modalities.
Example
settings = %Codex.Realtime.Config.SessionModelSettings{voice: "nova"}
Codex.Realtime.update_session(session, settings)
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Codex.Realtime.Agent 
    



      
A realtime agent optimized for voice interactions.
Realtime agents are specialized agents meant to be used within a Codex.Realtime.Session
to build voice agents. Due to the nature of this agent, some configuration options differ
from regular Codex.Agent instances:
	model choice is constrained to realtime-capable models
	Output types and structured outputs are not supported
	Voice can be configured at the agent level

Features
	Voice-to-voice communication
	Tool execution during conversations
	Handoffs to other agents
	Dynamic instructions (string or function)
	Output guardrails

Examples
# Simple agent
agent = %Codex.Realtime.Agent{
  name: "Assistant",
  instructions: "You are a helpful voice assistant."
}

# Agent with dynamic instructions
agent = %Codex.Realtime.Agent{
  name: "Greeter",
  instructions: fn ctx -> "Welcome #{ctx.user_name}!" end
}

# Agent with handoffs
support_agent = %Codex.Realtime.Agent{name: "Support"}
main_agent = %Codex.Realtime.Agent{
  name: "Main",
  handoffs: [support_agent]
}

      


      
        Summary


  
    Types
  


    
      
        instruction_fn()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        clone(agent, changes)

      


        Create a copy of the agent with the given fields changed.



    


    
      
        default_model()

      


        Returns the default realtime model name.



    


    
      
        find_handoff_target(agent, tool_name)

      


        Find handoff target by tool name.



    


    
      
        get_tools(agent)

      


        Get all tools including handoff tools.



    


    
      
        new(opts \\ [])

      


        Create a new realtime agent from keyword options.



    


    
      
        resolve_instructions(agent, context)

      


        Resolve instructions, calling function if needed.



    





      


      
        Types


        


  
    
      
    
    
      instruction_fn()



        
          
        

    

  


  

      

          @type instruction_fn() :: (map() -> String.t()) | (map(), t() -> String.t())


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Agent{
  handoff_description: String.t() | nil,
  handoffs: [t() | Codex.Handoff.t()],
  hooks: term(),
  instructions: String.t() | instruction_fn() | nil,
  model: String.t(),
  name: String.t(),
  output_guardrails: [term()],
  tools: [module()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clone(agent, changes)



        
          
        

    

  


  

      

          @spec clone(
  t(),
  keyword()
) :: t()


      


Create a copy of the agent with the given fields changed.
Examples
new_agent = Codex.Realtime.Agent.clone(agent, name: "NewName")

  



  
    
      
    
    
      default_model()



        
          
        

    

  


  

      

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


      


Returns the default realtime model name.

  



  
    
      
    
    
      find_handoff_target(agent, tool_name)



        
          
        

    

  


  

      

          @spec find_handoff_target(t(), String.t()) ::
  {:ok, t() | Codex.Agent.t()} | {:error, :not_found}


      


Find handoff target by tool name.
Given a tool name like "transfer_to_support", finds the corresponding
agent or handoff target in the handoffs list.
Examples
support = %Agent{name: "Support"}
agent = %Agent{handoffs: [support]}
{:ok, target} = Agent.find_handoff_target(agent, "transfer_to_support")
target.name #=> "Support"

  



  
    
      
    
    
      get_tools(agent)



        
          
        

    

  


  

      

          @spec get_tools(t()) :: [module() | Codex.Handoff.t()]


      


Get all tools including handoff tools.
Returns the agent's tools combined with auto-generated handoff tools
for each configured handoff.
Examples
support = %Agent{name: "Support"}
agent = %Agent{tools: [MyTool], handoffs: [support]}
Agent.get_tools(agent)
#=> [MyTool, %Handoff{tool_name: "transfer_to_support", ...}]

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Create a new realtime agent from keyword options.
Examples
agent = Codex.Realtime.Agent.new(
  name: "VoiceBot",
  instructions: "Be helpful and concise."
)

  



  
    
      
    
    
      resolve_instructions(agent, context)



        
          
        

    

  


  

      

          @spec resolve_instructions(t(), map()) :: String.t() | nil


      


Resolve instructions, calling function if needed.
Supports both arity-1 functions (receiving context) and arity-2 functions
(receiving context and agent).
Examples
# String instructions
agent = %Agent{instructions: "Be helpful"}
Agent.resolve_instructions(agent, %{}) #=> "Be helpful"

# Function instructions (arity 1)
agent = %Agent{instructions: fn ctx -> "Hello #{ctx.user}" end}
Agent.resolve_instructions(agent, %{user: "Alice"}) #=> "Hello Alice"

# Function instructions (arity 2)
agent = %Agent{
  name: "Bot",
  instructions: fn ctx, agent -> "Hello #{ctx.user}, I'm #{agent.name}" end
}
Agent.resolve_instructions(agent, %{user: "Bob"}) #=> "Hello Bob, I'm Bot"
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Codex.Realtime.Audio 
    



      
Audio format utilities for realtime sessions.
Supports PCM16 (24kHz), G.711 u-law, and G.711 A-law formats.

      


      
        Summary


  
    Types
  


    
      
        atom_format()

      


    


    
      
        format()

      


    


    
      
        string_format()

      


    





  
    Functions
  


    
      
        base64_to_pcm16(encoded)

      


        Decode base64 to PCM16 audio bytes.



    


    
      
        bytes_per_sample(arg1)

      


        Get bytes per sample for an audio format.



    


    
      
        calculate_audio_length_ms(format, data)

      


        Calculate the duration of audio data in milliseconds.



    


    
      
        normalize_format(arg1)

      


        Normalize audio format to atom.



    


    
      
        pcm16_to_base64(data)

      


        Encode PCM16 audio bytes to base64.



    


    
      
        sample_rate(arg1)

      


        Get the sample rate for an audio format.
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      atom_format()



        
          
        

    

  


  

      

          @type atom_format() :: :pcm16 | :g711_ulaw | :g711_alaw


      



  



  
    
      
    
    
      format()



        
          
        

    

  


  

      

          @type format() :: atom_format() | string_format()


      



  



  
    
      
    
    
      string_format()



        
          
        

    

  


  

      

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


      



  


        

      

      
        Functions


        


  
    
      
    
    
      base64_to_pcm16(encoded)



        
          
        

    

  


  

      

          @spec base64_to_pcm16(String.t()) :: binary() | {:error, :invalid_base64}


      


Decode base64 to PCM16 audio bytes.
Examples
iex> Codex.Realtime.Audio.base64_to_pcm16("AAD/fw==")
<<0, 0, 255, 127>>

  



  
    
      
    
    
      bytes_per_sample(arg1)



        
          
        

    

  


  

      

          @spec bytes_per_sample(format()) :: 1 | 2


      


Get bytes per sample for an audio format.
Examples
iex> Codex.Realtime.Audio.bytes_per_sample(:pcm16)
2

iex> Codex.Realtime.Audio.bytes_per_sample(:g711_ulaw)
1

  



  
    
      
    
    
      calculate_audio_length_ms(format, data)



        
          
        

    

  


  

      

          @spec calculate_audio_length_ms(format(), binary()) :: float()


      


Calculate the duration of audio data in milliseconds.
Examples
iex> audio = :binary.copy(<<0>>, 48_000)  # 1 second of PCM16
iex> Codex.Realtime.Audio.calculate_audio_length_ms(:pcm16, audio)
1000.0

  



  
    
      
    
    
      normalize_format(arg1)



        
          
        

    

  


  

      

          @spec normalize_format(format()) :: :pcm16 | :g711_ulaw | :g711_alaw


      


Normalize audio format to atom.
Examples
iex> Codex.Realtime.Audio.normalize_format("pcm16")
:pcm16

iex> Codex.Realtime.Audio.normalize_format(:g711_ulaw)
:g711_ulaw

  



  
    
      
    
    
      pcm16_to_base64(data)



        
          
        

    

  


  

      

          @spec pcm16_to_base64(binary()) :: String.t()


      


Encode PCM16 audio bytes to base64.
Examples
iex> Codex.Realtime.Audio.pcm16_to_base64(<<0, 0, 255, 127>>)
"AAD/fw=="

  



  
    
      
    
    
      sample_rate(arg1)



        
          
        

    

  


  

      

          @spec sample_rate(format()) :: 8000 | 24000


      


Get the sample rate for an audio format.
Examples
iex> Codex.Realtime.Audio.sample_rate(:pcm16)
24000

iex> Codex.Realtime.Audio.sample_rate(:g711_ulaw)
8000
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Codex.Realtime.Config 
    



      
Configuration types for realtime sessions.
This module defines all configuration structures for customizing
realtime session behavior, including model settings, turn detection,
transcription, and tracing options.
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        audio_format()

      


    


    
      
        eagerness()

      


    


    
      
        modality()

      


    


    
      
        model_name()

      


    


    
      
        turn_detection_type()

      


    





  
    Functions
  


    
      
        default_session_settings()

      


        Create default session model settings.



    


    
      
        merge_settings(base, override)

      


        Merge two session model settings, with the override taking precedence.
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      audio_format()



        
          
        

    

  


  

      

          @type audio_format() :: :pcm16 | :g711_ulaw | :g711_alaw | String.t()


      



  



  
    
      
    
    
      eagerness()



        
          
        

    

  


  

      

          @type eagerness() :: :auto | :low | :medium | :high


      



  



  
    
      
    
    
      modality()



        
          
        

    

  


  

      

          @type modality() :: :text | :audio


      



  



  
    
      
    
    
      model_name()



        
          
        

    

  


  

      

          @type model_name() ::
  :gpt_realtime
  | :gpt_4o_realtime_preview
  | :gpt_4o_mini_realtime_preview
  | String.t()


      



  



  
    
      
    
    
      turn_detection_type()



        
          
        

    

  


  

      

          @type turn_detection_type() :: :semantic_vad | :server_vad


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default_session_settings()



        
          
        

    

  


  

      

          @spec default_session_settings() :: Codex.Realtime.Config.SessionModelSettings.t()


      


Create default session model settings.

  



  
    
      
    
    
      merge_settings(base, override)



        
          
        

    

  


  

      

          @spec merge_settings(
  Codex.Realtime.Config.SessionModelSettings.t(),
  Codex.Realtime.Config.SessionModelSettings.t()
) :: Codex.Realtime.Config.SessionModelSettings.t()


      


Merge two session model settings, with the override taking precedence.
Only non-nil values from override are used.

  


        

      


  

  
    
    Codex.Realtime.Config.GuardrailsSettings - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.GuardrailsSettings 
    



      
Settings for output guardrails.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.GuardrailsSettings{
  debounce_text_length: non_neg_integer()
}


      



  


        

      


  

  
    
    Codex.Realtime.Config.ModelConfig - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.ModelConfig 
    



      
Options for connecting to a realtime model.

      


      
        Summary


  
    Types
  


    
      
        api_key_fn()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        build_url(config, model_name)

      


        Build the WebSocket URL with query parameters.



    


    
      
        resolve_api_key(model_config)

      


        Resolve the API key, calling function if needed.



    





      


      
        Types


        


  
    
      
    
    
      api_key_fn()



        
          
        

    

  


  

      

          @type api_key_fn() :: (-> String.t())


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.ModelConfig{
  api_key: String.t() | api_key_fn() | nil,
  call_id: String.t() | nil,
  headers: %{required(String.t()) => String.t()} | nil,
  initial_model_settings: Codex.Realtime.Config.SessionModelSettings.t() | nil,
  playback_tracker: term() | nil,
  url: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      build_url(config, model_name)



        
          
        

    

  


  

      

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


      


Build the WebSocket URL with query parameters.

  



  
    
      
    
    
      resolve_api_key(model_config)



        
          
        

    

  


  

      

          @spec resolve_api_key(t()) :: String.t() | nil


      


Resolve the API key, calling function if needed.

  


        

      


  

  
    
    Codex.Realtime.Config.NoiseReductionConfig - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.NoiseReductionConfig 
    



      
Configuration for input audio noise reduction.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_json(config)

      


        Convert to JSON-compatible map.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.NoiseReductionConfig{
  type: :near_field | :far_field | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_json(config)



        
          
        

    

  


  

      

          @spec to_json(t()) :: map()


      


Convert to JSON-compatible map.

  


        

      


  

  
    
    Codex.Realtime.Config.RunConfig - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.RunConfig 
    



      
Configuration for running a realtime agent session.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.RunConfig{
  async_tool_calls: boolean(),
  guardrails_settings: Codex.Realtime.Config.GuardrailsSettings.t() | nil,
  model_settings: Codex.Realtime.Config.SessionModelSettings.t() | nil,
  output_guardrails: [term()] | nil,
  tracing_disabled: boolean()
}


      



  


        

      


  

  
    
    Codex.Realtime.Config.SessionModelSettings - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.SessionModelSettings 
    



      
Model settings for a realtime session.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_json(settings)

      


        Convert to JSON-compatible map for OpenAI API.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.SessionModelSettings{
  handoffs: [term()] | nil,
  input_audio_format: Codex.Realtime.Config.audio_format() | nil,
  input_audio_noise_reduction:
    Codex.Realtime.Config.NoiseReductionConfig.t() | nil,
  input_audio_transcription:
    Codex.Realtime.Config.TranscriptionConfig.t() | nil,
  instructions: String.t() | nil,
  modalities: [Codex.Realtime.Config.modality()] | nil,
  model_name: Codex.Realtime.Config.model_name() | nil,
  output_audio_format: Codex.Realtime.Config.audio_format() | nil,
  prompt: String.t() | term() | nil,
  speed: float() | nil,
  tool_choice: term() | nil,
  tools: [term()] | nil,
  tracing: Codex.Realtime.Config.TracingConfig.t() | nil,
  turn_detection: Codex.Realtime.Config.TurnDetectionConfig.t() | nil,
  voice: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_json(settings)



        
          
        

    

  


  

      

          @spec to_json(t()) :: map()


      


Convert to JSON-compatible map for OpenAI API.

  


        

      


  

  
    
    Codex.Realtime.Config.TracingConfig - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.TracingConfig 
    



      
Configuration for request tracing.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.TracingConfig{
  group_id: String.t() | nil,
  metadata: map() | nil,
  workflow_name: String.t() | nil
}


      



  


        

      


  

  
    
    Codex.Realtime.Config.TranscriptionConfig - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.TranscriptionConfig 
    



      
Configuration for input audio transcription.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_json(config)

      


        Convert to JSON-compatible map.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.TranscriptionConfig{
  language: String.t() | nil,
  model: String.t() | nil,
  prompt: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_json(config)



        
          
        

    

  


  

      

          @spec to_json(t()) :: map()


      


Convert to JSON-compatible map.

  


        

      


  

  
    
    Codex.Realtime.Config.TurnDetectionConfig - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Config.TurnDetectionConfig 
    



      
Configuration for voice activity detection and turn-taking.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        to_json(config)

      


        Convert to JSON-compatible map.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Config.TurnDetectionConfig{
  create_response: boolean() | nil,
  eagerness: Codex.Realtime.Config.eagerness() | nil,
  idle_timeout_ms: non_neg_integer() | nil,
  interrupt_response: boolean() | nil,
  prefix_padding_ms: non_neg_integer() | nil,
  silence_duration_ms: non_neg_integer() | nil,
  threshold: float() | nil,
  type: Codex.Realtime.Config.turn_detection_type() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_json(config)



        
          
        

    

  


  

      

          @spec to_json(t()) :: map()


      


Convert to JSON-compatible map.

  


        

      


  

  
    
    Codex.Realtime.Diagnostics - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Diagnostics 
    



      
Diagnostics helpers for OpenAI Realtime sessions.
The direct Realtime API occasionally returns generic server_error payloads
that are hard to distinguish from SDK bugs when all you see is an example
failure. This module provides:
	a minimal raw WebSocket text-turn probe that exercises the upstream service
before higher-level example logic runs
	error classification helpers for known skip conditions
	session-id extraction so callers can report concrete upstream evidence


      


      
        Summary


  
    Types
  


    
      
        probe_result()

      


    





  
    Functions
  


    
      
        extract_session_id(error)

      


        Extracts a Realtime session id (sess_...) from a message, map, or inspected term.



    


    
      
        format_probe_failure(proof)

      


        Returns a human-readable summary for a failed probe.



    


    
      
        probe_text_turn(opts \\ [])

      


        Runs a minimal raw-WebSocket text probe against the Realtime API.



    


    
      
        skip_reason_for_error(error)

      


        Maps known direct-API Realtime failures to example skip reasons.



    





      


      
        Types


        


  
    
      
    
    
      probe_result()



        
          
        

    

  


  

      

          @type probe_result() :: %{
  model: String.t(),
  prompt: String.t(),
  session_id: String.t() | nil,
  session_created: map() | nil,
  events: [String.t()],
  error: map() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      extract_session_id(error)



        
          
        

    

  


  

      

          @spec extract_session_id(term()) :: String.t() | nil


      


Extracts a Realtime session id (sess_...) from a message, map, or inspected term.

  



  
    
      
    
    
      format_probe_failure(proof)



        
          
        

    

  


  

      

          @spec format_probe_failure(probe_result()) :: String.t()


      


Returns a human-readable summary for a failed probe.

  



    

  
    
      
    
    
      probe_text_turn(opts \\ [])



        
          
        

    

  


  

      

          @spec probe_text_turn(keyword()) :: {:ok, probe_result()} | {:error, term()}


      


Runs a minimal raw-WebSocket text probe against the Realtime API.
The probe intentionally bypasses Codex.Realtime.Session so callers can tell
whether a failure is in the upstream Realtime service or in higher-level SDK
logic such as examples, tools, or handoffs.

  



  
    
      
    
    
      skip_reason_for_error(error)



        
          
        

    

  


  

      

          @spec skip_reason_for_error(term()) :: String.t() | nil


      


Maps known direct-API Realtime failures to example skip reasons.

  


        

      


  

  
    
    Codex.Realtime.Events - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Events 
    



      
High-level session events for realtime applications.
These events are emitted by the session and provide a clean interface
for application code to react to session state changes.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        agent_end(agent, context)

      


        Create an agent end event.



    


    
      
        agent_start(agent, context)

      


        Create an agent start event.



    


    
      
        audio(model_audio, item_id, content_index, context)

      


        Create an audio event.



    


    
      
        audio_end(item_id, content_index, context)

      


        Create an audio end event.



    


    
      
        audio_interrupted(item_id, content_index, context)

      


        Create an audio interrupted event.



    


    
      
        error(error, context)

      


        Create an error event.



    


    
      
        guardrail_tripped(results, message, context)

      


        Create a guardrail tripped event.



    


    
      
        handoff(from_agent, to_agent, context)

      


        Create a handoff event.



    


    
      
        history_added(item, context)

      


        Create a history added event.



    


    
      
        history_updated(history, context)

      


        Create a history updated event.



    


    
      
        input_audio_timeout_triggered(context)

      


        Create an input audio timeout triggered event.



    


    
      
        raw_model_event(data, context)

      


        Create a raw model event.



    


    
      
        tool_end(agent, tool, arguments, output, context)

      


        Create a tool end event.



    


    
      
        tool_start(agent, tool, arguments, context)

      


        Create a tool start event.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Codex.Realtime.Events.AgentStartEvent.t()
  | Codex.Realtime.Events.AgentEndEvent.t()
  | Codex.Realtime.Events.HandoffEvent.t()
  | Codex.Realtime.Events.ToolStartEvent.t()
  | Codex.Realtime.Events.ToolEndEvent.t()
  | Codex.Realtime.Events.RawModelEvent.t()
  | Codex.Realtime.Events.AudioEndEvent.t()
  | Codex.Realtime.Events.AudioEvent.t()
  | Codex.Realtime.Events.AudioInterruptedEvent.t()
  | Codex.Realtime.Events.ErrorEvent.t()
  | Codex.Realtime.Events.HistoryUpdatedEvent.t()
  | Codex.Realtime.Events.HistoryAddedEvent.t()
  | Codex.Realtime.Events.GuardrailTrippedEvent.t()
  | Codex.Realtime.Events.InputAudioTimeoutTriggeredEvent.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      agent_end(agent, context)



        
          
        

    

  


  

      

          @spec agent_end(term(), map()) :: Codex.Realtime.Events.AgentEndEvent.t()


      


Create an agent end event.

  



  
    
      
    
    
      agent_start(agent, context)



        
          
        

    

  


  

      

          @spec agent_start(term(), map()) :: Codex.Realtime.Events.AgentStartEvent.t()


      


Create an agent start event.

  



  
    
      
    
    
      audio(model_audio, item_id, content_index, context)



        
          
        

    

  


  

      

          @spec audio(
  Codex.Realtime.ModelEvents.AudioEvent.t() | map(),
  String.t(),
  non_neg_integer(),
  map()
) ::
  Codex.Realtime.Events.AudioEvent.t()


      


Create an audio event.

  



  
    
      
    
    
      audio_end(item_id, content_index, context)



        
          
        

    

  


  

      

          @spec audio_end(String.t(), non_neg_integer(), map()) ::
  Codex.Realtime.Events.AudioEndEvent.t()


      


Create an audio end event.

  



  
    
      
    
    
      audio_interrupted(item_id, content_index, context)



        
          
        

    

  


  

      

          @spec audio_interrupted(String.t(), non_neg_integer(), map()) ::
  Codex.Realtime.Events.AudioInterruptedEvent.t()


      


Create an audio interrupted event.

  



  
    
      
    
    
      error(error, context)



        
          
        

    

  


  

      

          @spec error(term(), map()) :: Codex.Realtime.Events.ErrorEvent.t()


      


Create an error event.

  



  
    
      
    
    
      guardrail_tripped(results, message, context)



        
          
        

    

  


  

      

          @spec guardrail_tripped(list(), String.t(), map()) ::
  Codex.Realtime.Events.GuardrailTrippedEvent.t()


      


Create a guardrail tripped event.

  



  
    
      
    
    
      handoff(from_agent, to_agent, context)



        
          
        

    

  


  

      

          @spec handoff(term(), term(), map()) :: Codex.Realtime.Events.HandoffEvent.t()


      


Create a handoff event.

  



  
    
      
    
    
      history_added(item, context)



        
          
        

    

  


  

      

          @spec history_added(Codex.Realtime.Items.item(), map()) ::
  Codex.Realtime.Events.HistoryAddedEvent.t()


      


Create a history added event.

  



  
    
      
    
    
      history_updated(history, context)



        
          
        

    

  


  

      

          @spec history_updated([Codex.Realtime.Items.item()], map()) ::
  Codex.Realtime.Events.HistoryUpdatedEvent.t()


      


Create a history updated event.

  



  
    
      
    
    
      input_audio_timeout_triggered(context)



        
          
        

    

  


  

      

          @spec input_audio_timeout_triggered(map()) ::
  Codex.Realtime.Events.InputAudioTimeoutTriggeredEvent.t()


      


Create an input audio timeout triggered event.

  



  
    
      
    
    
      raw_model_event(data, context)



        
          
        

    

  


  

      

          @spec raw_model_event(Codex.Realtime.ModelEvents.t(), map()) ::
  Codex.Realtime.Events.RawModelEvent.t()


      


Create a raw model event.

  



  
    
      
    
    
      tool_end(agent, tool, arguments, output, context)



        
          
        

    

  


  

      

          @spec tool_end(term(), term(), String.t(), term(), map()) ::
  Codex.Realtime.Events.ToolEndEvent.t()


      


Create a tool end event.

  



  
    
      
    
    
      tool_start(agent, tool, arguments, context)



        
          
        

    

  


  

      

          @spec tool_start(term(), term(), String.t(), map()) ::
  Codex.Realtime.Events.ToolStartEvent.t()


      


Create a tool start event.

  


        

      


  

  
    
    Codex.Realtime.Items - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Items 
    



      
Conversation item types for realtime sessions.
Items represent messages, tool calls, and their content in a realtime conversation.

      


      
        Summary


  
    Types
  


    
      
        assistant_content()

      


    


    
      
        input_content()

      


    


    
      
        item()

      


    


    
      
        message_item()

      


    





  
    Functions
  


    
      
        assistant_audio(audio \\ nil, transcript \\ nil)

      


        Create assistant audio content.



    


    
      
        assistant_message(item_id, content, opts \\ [])

      


        Create an assistant message item.



    


    
      
        assistant_text(text \\ nil)

      


        Create assistant text content.



    


    
      
        from_json(json)

      


        Parse an item from JSON.



    


    
      
        input_audio(audio \\ nil, transcript \\ nil)

      


        Create input audio content.



    


    
      
        input_image(image_url, detail \\ nil)

      


        Create input image content.



    


    
      
        input_text(text)

      


        Create input text content.



    


    
      
        system_message(item_id, content, opts \\ [])

      


        Create a system message item.



    


    
      
        to_json(content)

      


        Convert an item or content to JSON-compatible map.



    


    
      
        tool_call_item(opts)

      


        Create a tool call item.



    


    
      
        user_message(item_id, content, opts \\ [])

      


        Create a user message item.



    





      


      
        Types


        


  
    
      
    
    
      assistant_content()



        
          
        

    

  


  

      

          @type assistant_content() ::
  Codex.Realtime.Items.AssistantText.t()
  | Codex.Realtime.Items.AssistantAudio.t()


      



  



  
    
      
    
    
      input_content()



        
          
        

    

  


  

      

          @type input_content() ::
  Codex.Realtime.Items.InputText.t()
  | Codex.Realtime.Items.InputAudio.t()
  | Codex.Realtime.Items.InputImage.t()


      



  



  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() :: message_item() | Codex.Realtime.Items.RealtimeToolCallItem.t()


      



  



  
    
      
    
    
      message_item()



        
          
        

    

  


  

      

          @type message_item() ::
  Codex.Realtime.Items.SystemMessageItem.t()
  | Codex.Realtime.Items.UserMessageItem.t()
  | Codex.Realtime.Items.AssistantMessageItem.t()


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      assistant_audio(audio \\ nil, transcript \\ nil)



        
          
        

    

  


  

      

          @spec assistant_audio(String.t() | nil, String.t() | nil) ::
  Codex.Realtime.Items.AssistantAudio.t()


      


Create assistant audio content.

  



    

  
    
      
    
    
      assistant_message(item_id, content, opts \\ [])



        
          
        

    

  


  

      

          @spec assistant_message(String.t(), [assistant_content()], keyword()) ::
  Codex.Realtime.Items.AssistantMessageItem.t()


      


Create an assistant message item.

  



    

  
    
      
    
    
      assistant_text(text \\ nil)



        
          
        

    

  


  

      

          @spec assistant_text(String.t() | nil) :: Codex.Realtime.Items.AssistantText.t()


      


Create assistant text content.

  



  
    
      
    
    
      from_json(json)



        
          
        

    

  


  

      

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


      


Parse an item from JSON.

  



    

    

  
    
      
    
    
      input_audio(audio \\ nil, transcript \\ nil)



        
          
        

    

  


  

      

          @spec input_audio(String.t() | nil, String.t() | nil) ::
  Codex.Realtime.Items.InputAudio.t()


      


Create input audio content.

  



    

  
    
      
    
    
      input_image(image_url, detail \\ nil)



        
          
        

    

  


  

      

          @spec input_image(String.t(), String.t() | nil) :: Codex.Realtime.Items.InputImage.t()


      


Create input image content.

  



  
    
      
    
    
      input_text(text)



        
          
        

    

  


  

      

          @spec input_text(String.t()) :: Codex.Realtime.Items.InputText.t()


      


Create input text content.

  



    

  
    
      
    
    
      system_message(item_id, content, opts \\ [])



        
          
        

    

  


  

      

          @spec system_message(String.t(), [Codex.Realtime.Items.InputText.t()], keyword()) ::
  Codex.Realtime.Items.SystemMessageItem.t()


      


Create a system message item.

  



  
    
      
    
    
      to_json(content)



        
          
        

    

  


  

      

          @spec to_json(item() | input_content() | assistant_content()) :: map()


      


Convert an item or content to JSON-compatible map.

  



  
    
      
    
    
      tool_call_item(opts)



        
          
        

    

  


  

      

          @spec tool_call_item(keyword()) :: Codex.Realtime.Items.RealtimeToolCallItem.t()


      


Create a tool call item.

  



    

  
    
      
    
    
      user_message(item_id, content, opts \\ [])



        
          
        

    

  


  

      

          @spec user_message(String.t(), [input_content()], keyword()) ::
  Codex.Realtime.Items.UserMessageItem.t()


      


Create a user message item.

  


        

      


  

  
    
    Codex.Realtime.Model - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Model behaviour
    



      
Behaviour for realtime model implementations.
This behaviour defines the interface for connecting to a realtime model
and sending/receiving events. Implementations can include WebSocket-based
connections to OpenAI's Realtime API or mock implementations for testing.
Implementing a Model
To implement a custom realtime model, use this behaviour and implement
all callbacks:
defmodule MyCustomModel do
  @behaviour Codex.Realtime.Model

  @impl true
  def connect(config) do
    # Establish connection
    :ok
  end

  @impl true
  def add_listener(listener) do
    # Add event listener
    :ok
  end

  # ... implement other callbacks
end
Listeners
Listeners can be either a pid or a function. When an event is received,
it is forwarded to all registered listeners:
	If the listener is a pid, the event is sent as {:model_event, event}
	If the listener is a function, it is called with the event


      


      
        Summary


  
    Types
  


    
      
        listener()

      


    





  
    Callbacks
  


    
      
        add_listener(listener)

      


        Add a listener for model events.



    


    
      
        close()

      


        Close the model connection.



    


    
      
        connect(config)

      


        Establish a connection to the model.



    


    
      
        remove_listener(listener)

      


        Remove a listener for model events.



    


    
      
        send_event(event)

      


        Send an event to the model.



    





      


      
        Types


        


  
    
      
    
    
      listener()



        
          
        

    

  


  

      

          @type listener() :: pid() | (Codex.Realtime.ModelEvents.t() -> :ok)


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      add_listener(listener)



        
          
        

    

  


  

      

          @callback add_listener(listener()) :: :ok


      


Add a listener for model events.
Listeners receive all events from the model connection.

  



  
    
      
    
    
      close()



        
          
        

    

  


  

      

          @callback close() :: :ok


      


Close the model connection.
Cleans up resources and closes any WebSocket connections.

  



  
    
      
    
    
      connect(config)



        
          
        

    

  


  

      

          @callback connect(config :: Codex.Realtime.Config.ModelConfig.t()) ::
  :ok | {:error, term()}


      


Establish a connection to the model.
Called when the session starts. The config contains API keys, URLs,
and initial model settings.

  



  
    
      
    
    
      remove_listener(listener)



        
          
        

    

  


  

      

          @callback remove_listener(listener()) :: :ok


      


Remove a listener for model events.

  



  
    
      
    
    
      send_event(event)



        
          
        

    

  


  

      

          @callback send_event(event :: Codex.Realtime.ModelInputs.send_event()) ::
  :ok | {:error, term()}


      


Send an event to the model.
Events include user input, audio data, tool outputs, and session updates.
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Codex.Realtime.ModelEvents 
    



      
Low-level events from the realtime model transport layer.
These events are emitted by the WebSocket connection and represent
raw model communication. They are typically wrapped in session events
before being exposed to application code.

      


      
        Summary


  
    Types
  


    
      
        connection_status()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        audio(opts)

      


        Create an audio event.



    


    
      
        audio_done(opts)

      


        Create an audio done event.



    


    
      
        audio_interrupted(opts)

      


        Create an audio interrupted event.



    


    
      
        connection_status(status)

      


        Create a connection status event.



    


    
      
        error(error)

      


        Create an error event.



    


    
      
        exception(exception, context \\ nil)

      


        Create an exception event.



    


    
      
        from_json(json)

      


        Parse model event from JSON.



    


    
      
        input_audio_transcription_completed(opts)

      


        Create an input audio transcription completed event.



    


    
      
        item_deleted(item_id)

      


        Create an item deleted event.



    


    
      
        item_updated(item)

      


        Create an item updated event.



    


    
      
        other(data)

      


        Create an other event.



    


    
      
        raw_server_event(data)

      


        Create a raw server event.



    


    
      
        tool_call(opts)

      


        Create a tool call event.



    


    
      
        transcript_delta(opts)

      


        Create a transcript delta event.



    


    
      
        turn_ended()

      


        Create a turn ended event.



    


    
      
        turn_started()

      


        Create a turn started event.



    





      


      
        Types


        


  
    
      
    
    
      connection_status()



        
          
        

    

  


  

      

          @type connection_status() :: :connecting | :connected | :disconnected


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  Codex.Realtime.ModelEvents.ConnectionStatusEvent.t()
  | Codex.Realtime.ModelEvents.ErrorEvent.t()
  | Codex.Realtime.ModelEvents.ToolCallEvent.t()
  | Codex.Realtime.ModelEvents.AudioEvent.t()
  | Codex.Realtime.ModelEvents.AudioDoneEvent.t()
  | Codex.Realtime.ModelEvents.AudioInterruptedEvent.t()
  | Codex.Realtime.ModelEvents.TranscriptDeltaEvent.t()
  | Codex.Realtime.ModelEvents.ItemUpdatedEvent.t()
  | Codex.Realtime.ModelEvents.ItemDeletedEvent.t()
  | Codex.Realtime.ModelEvents.TurnStartedEvent.t()
  | Codex.Realtime.ModelEvents.TurnEndedEvent.t()
  | Codex.Realtime.ModelEvents.InputAudioTranscriptionCompletedEvent.t()
  | Codex.Realtime.ModelEvents.InputAudioTimeoutTriggeredEvent.t()
  | Codex.Realtime.ModelEvents.OtherEvent.t()
  | Codex.Realtime.ModelEvents.ExceptionEvent.t()
  | Codex.Realtime.ModelEvents.RawServerEvent.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      audio(opts)



        
          
        

    

  


  

      

          @spec audio(keyword()) :: Codex.Realtime.ModelEvents.AudioEvent.t()


      


Create an audio event.

  



  
    
      
    
    
      audio_done(opts)



        
          
        

    

  


  

      

          @spec audio_done(keyword()) :: Codex.Realtime.ModelEvents.AudioDoneEvent.t()


      


Create an audio done event.

  



  
    
      
    
    
      audio_interrupted(opts)



        
          
        

    

  


  

      

          @spec audio_interrupted(keyword()) ::
  Codex.Realtime.ModelEvents.AudioInterruptedEvent.t()


      


Create an audio interrupted event.

  



  
    
      
    
    
      connection_status(status)



        
          
        

    

  


  

      

          @spec connection_status(connection_status()) ::
  Codex.Realtime.ModelEvents.ConnectionStatusEvent.t()


      


Create a connection status event.

  



  
    
      
    
    
      error(error)



        
          
        

    

  


  

      

          @spec error(term()) :: Codex.Realtime.ModelEvents.ErrorEvent.t()


      


Create an error event.

  



    

  
    
      
    
    
      exception(exception, context \\ nil)



        
          
        

    

  


  

      

          @spec exception(Exception.t(), String.t() | nil) ::
  Codex.Realtime.ModelEvents.ExceptionEvent.t()


      


Create an exception event.

  



  
    
      
    
    
      from_json(json)



        
          
        

    

  


  

      

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


      


Parse model event from JSON.

  



  
    
      
    
    
      input_audio_transcription_completed(opts)



        
          
        

    

  


  

      

          @spec input_audio_transcription_completed(keyword()) ::
  Codex.Realtime.ModelEvents.InputAudioTranscriptionCompletedEvent.t()


      


Create an input audio transcription completed event.

  



  
    
      
    
    
      item_deleted(item_id)



        
          
        

    

  


  

      

          @spec item_deleted(String.t()) :: Codex.Realtime.ModelEvents.ItemDeletedEvent.t()


      


Create an item deleted event.

  



  
    
      
    
    
      item_updated(item)



        
          
        

    

  


  

      

          @spec item_updated(Codex.Realtime.Items.item()) ::
  Codex.Realtime.ModelEvents.ItemUpdatedEvent.t()


      


Create an item updated event.

  



  
    
      
    
    
      other(data)



        
          
        

    

  


  

      

          @spec other(term()) :: Codex.Realtime.ModelEvents.OtherEvent.t()


      


Create an other event.

  



  
    
      
    
    
      raw_server_event(data)



        
          
        

    

  


  

      

          @spec raw_server_event(term()) :: Codex.Realtime.ModelEvents.RawServerEvent.t()


      


Create a raw server event.

  



  
    
      
    
    
      tool_call(opts)



        
          
        

    

  


  

      

          @spec tool_call(keyword()) :: Codex.Realtime.ModelEvents.ToolCallEvent.t()


      


Create a tool call event.

  



  
    
      
    
    
      transcript_delta(opts)



        
          
        

    

  


  

      

          @spec transcript_delta(keyword()) ::
  Codex.Realtime.ModelEvents.TranscriptDeltaEvent.t()


      


Create a transcript delta event.

  



  
    
      
    
    
      turn_ended()



        
          
        

    

  


  

      

          @spec turn_ended() :: Codex.Realtime.ModelEvents.TurnEndedEvent.t()


      


Create a turn ended event.

  



  
    
      
    
    
      turn_started()



        
          
        

    

  


  

      

          @spec turn_started() :: Codex.Realtime.ModelEvents.TurnStartedEvent.t()


      


Create a turn started event.
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Input message types for sending events to the realtime model.
These structs represent commands that can be sent to the realtime
WebSocket connection, such as sending audio, user input, or tool outputs.

      


      
        Summary


  
    Types
  


    
      
        send_event()

      


    





  
    Functions
  


    
      
        send_audio(audio, commit \\ false)

      


        Create a send audio event.



    


    
      
        send_interrupt(force \\ false)

      


        Create a send interrupt event.



    


    
      
        send_raw_message(message)

      


        Create a send raw message event.



    


    
      
        send_session_update(settings)

      


        Create a send session update event.



    


    
      
        send_tool_output(tool_call, output, start_response \\ true)

      


        Create a send tool output event.



    


    
      
        send_user_input(input)

      


        Create a send user input event.



    


    
      
        to_json(arg1)

      


        Convert send event to JSON for WebSocket.



    





      


      
        Types


        


  
    
      
    
    
      send_event()



        
          
        

    

  


  

      

          @type send_event() ::
  Codex.Realtime.ModelInputs.SendRawMessage.t()
  | Codex.Realtime.ModelInputs.SendUserInput.t()
  | Codex.Realtime.ModelInputs.SendAudio.t()
  | Codex.Realtime.ModelInputs.SendToolOutput.t()
  | Codex.Realtime.ModelInputs.SendInterrupt.t()
  | Codex.Realtime.ModelInputs.SendSessionUpdate.t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      send_audio(audio, commit \\ false)



        
          
        

    

  


  

      

          @spec send_audio(binary(), boolean()) :: Codex.Realtime.ModelInputs.SendAudio.t()


      


Create a send audio event.

  



    

  
    
      
    
    
      send_interrupt(force \\ false)



        
          
        

    

  


  

      

          @spec send_interrupt(boolean()) :: Codex.Realtime.ModelInputs.SendInterrupt.t()


      


Create a send interrupt event.

  



  
    
      
    
    
      send_raw_message(message)



        
          
        

    

  


  

      

          @spec send_raw_message(map()) :: Codex.Realtime.ModelInputs.SendRawMessage.t()


      


Create a send raw message event.

  



  
    
      
    
    
      send_session_update(settings)



        
          
        

    

  


  

      

          @spec send_session_update(Codex.Realtime.Config.SessionModelSettings.t()) ::
  Codex.Realtime.ModelInputs.SendSessionUpdate.t()


      


Create a send session update event.

  



    

  
    
      
    
    
      send_tool_output(tool_call, output, start_response \\ true)



        
          
        

    

  


  

      

          @spec send_tool_output(
  Codex.Realtime.ModelEvents.ToolCallEvent.t(),
  String.t(),
  boolean()
) ::
  Codex.Realtime.ModelInputs.SendToolOutput.t()


      


Create a send tool output event.

  



  
    
      
    
    
      send_user_input(input)



        
          
        

    

  


  

      

          @spec send_user_input(String.t() | map()) ::
  Codex.Realtime.ModelInputs.SendUserInput.t()


      


Create a send user input event.

  



  
    
      
    
    
      to_json(arg1)



        
          
        

    

  


  

      

          @spec to_json(send_event()) :: map() | [map()]


      


Convert send event to JSON for WebSocket.
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WebSocket client for OpenAI Realtime API.
This module manages the WebSocket connection to OpenAI's Realtime API,
handling connection lifecycle, message parsing, and event dispatching.
Architecture
The WebSocket client operates as a separate process that:
	Establishes and maintains the WebSocket connection
	Parses incoming JSON messages into structured events
	Forwards events to the session process and any registered listeners
	Sends outgoing messages (audio, user input, tool outputs, etc.)

Usage
This module is typically not used directly. Instead, use Codex.Realtime.Session
which manages the WebSocket connection internally.
{:ok, ws} = OpenAIWebSocket.start_link(
  session_pid: self(),
  config: %ModelConfig{api_key: "sk-..."},
  model_name: "gpt-4o-realtime-preview"
)

OpenAIWebSocket.send_message(ws, %{"type" => "response.create"})

      


      
        Summary


  
    Types
  


    
      
        outbound_frame()

      


    


    
      
        send_frame_error()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        add_listener(pid, listener_pid)

      


        Add a listener for events.



    


    
      
        close(pid)

      


        Gracefully close the websocket connection.



    


    
      
        remove_listener(pid, listener_pid)

      


        Remove a listener.



    


    
      
        send_frame(pid, frame)

      


        Send a raw websocket frame through the underlying WebSockex client.



    


    
      
        send_message(pid, messages)

      


        Send a message to the WebSocket.



    


    
      
        start_link(opts)

      


        Start the WebSocket connection.



    





      


      
        Types


        


  
    
      
    
    
      outbound_frame()



        
          
        

    

  


  

      

          @type outbound_frame() ::
  :ping | :pong | {:ping | :pong, nil | binary()} | {:text | :binary, binary()}


      



  



  
    
      
    
    
      send_frame_error()



        
          
        

    

  


  

      

          @type send_frame_error() ::
  %WebSockex.ConnError{__exception__: true, original: term()}
  | %WebSockex.FrameEncodeError{
      __exception__: true,
      close_code: term(),
      frame_payload: term(),
      frame_type: term(),
      reason: term()
    }
  | %WebSockex.InvalidFrameError{__exception__: true, frame: term()}
  | %WebSockex.NotConnectedError{__exception__: true, connection_state: term()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.OpenAIWebSocket{
  config: Codex.Realtime.Config.ModelConfig.t(),
  listeners: [pid()],
  session_pid: pid()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_listener(pid, listener_pid)



        
          
        

    

  


  

      

          @spec add_listener(pid(), pid()) :: :ok


      


Add a listener for events.
Listeners receive {:model_event, event} messages for all events.

  



  
    
      
    
    
      close(pid)



        
          
        

    

  


  

      

          @spec close(pid()) :: :ok


      


Gracefully close the websocket connection.
WebSockex does not support sending close frames via send_frame/2; the
websocket process has to initiate shutdown from its own callback context.

  



  
    
      
    
    
      remove_listener(pid, listener_pid)



        
          
        

    

  


  

      

          @spec remove_listener(pid(), pid()) :: :ok


      


Remove a listener.

  



  
    
      
    
    
      send_frame(pid, frame)



        
          
        

    

  


  

      

          @spec send_frame(pid(), outbound_frame()) :: :ok | {:error, send_frame_error()}


      


Send a raw websocket frame through the underlying WebSockex client.

  



  
    
      
    
    
      send_message(pid, messages)



        
          
        

    

  


  

      

          @spec send_message(pid(), map() | [map()]) :: :ok | {:error, send_frame_error()}


      


Send a message to the WebSocket.
Accepts a single message map or a list of message maps.
Examples
OpenAIWebSocket.send_message(ws, %{"type" => "response.create"})

OpenAIWebSocket.send_message(ws, [
  %{"type" => "input_audio_buffer.append", "audio" => base64_audio},
  %{"type" => "input_audio_buffer.commit"}
])

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: {:ok, pid()} | {:error, term()}


      


Start the WebSocket connection.
Options
	:session_pid - Required. The session process to receive events.
	:config - Required. The model configuration.
	:model_name - Optional model name to use in the URL.

Returns
	{:ok, pid} on successful connection
	{:error, reason} on failure
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Tracks audio playback progress for handling interruptions.
When you have custom playback logic or expect audio to be played with delays
or at different speeds, use this tracker to inform the model about the actual
playback state. This is important for proper interruption handling.
Usage
tracker = PlaybackTracker.new()
|> PlaybackTracker.set_audio_format(:pcm16)
|> PlaybackTracker.on_play_bytes("item_123", 0, audio_data)

state = PlaybackTracker.get_state(tracker)
# %{current_item_id: "item_123", current_item_content_index: 0, elapsed_ms: 500.0}
Why This Matters
The model generates audio much faster than realtime playback speed. If there's
an interruption, the model needs to know how much audio has actually been
played to the user. In low-latency scenarios, assuming immediate playback is
fine. In scenarios like phone calls or remote interactions, use this tracker
to provide accurate playback state.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        get_state(playback_tracker)

      


        Get the current playback state.



    


    
      
        new()

      


        Create a new playback tracker.



    


    
      
        on_interrupted(tracker)

      


        Reset the tracker when audio playback has been interrupted.



    


    
      
        on_play_bytes(tracker, item_id, content_index, bytes)

      


        Record audio bytes that have been played.



    


    
      
        on_play_ms(tracker, item_id, content_index, ms)

      


        Record milliseconds of audio that have been played.



    


    
      
        set_audio_format(tracker, format)

      


        Set the audio format for duration calculations.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.PlaybackTracker{
  current_item: {String.t(), non_neg_integer()} | nil,
  elapsed_ms: float() | nil,
  format: Codex.Realtime.Audio.format() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      get_state(playback_tracker)



        
          
        

    

  


  

      

          @spec get_state(t()) :: %{
  current_item_id: String.t() | nil,
  current_item_content_index: non_neg_integer() | nil,
  elapsed_ms: float() | nil
}


      


Get the current playback state.
Returns a map with the current item ID, content index, and elapsed milliseconds.
If no audio has been played, all values are nil.
Examples
tracker = PlaybackTracker.new()
|> PlaybackTracker.on_play_ms("item_123", 0, 500.0)

PlaybackTracker.get_state(tracker)
# %{current_item_id: "item_123", current_item_content_index: 0, elapsed_ms: 500.0}

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: %Codex.Realtime.PlaybackTracker{
  current_item: nil,
  elapsed_ms: nil,
  format: nil
}


      


Create a new playback tracker.
Examples
iex> tracker = Codex.Realtime.PlaybackTracker.new()
iex> tracker.format
nil

  



  
    
      
    
    
      on_interrupted(tracker)



        
          
        

    

  


  

      

          @spec on_interrupted(t()) :: t()


      


Reset the tracker when audio playback has been interrupted.
This is called by the model when an interruption occurs.
Examples
tracker = PlaybackTracker.new()
|> PlaybackTracker.on_play_ms("item_123", 0, 500.0)
|> PlaybackTracker.on_interrupted()
# current_item and elapsed_ms are now nil

  



  
    
      
    
    
      on_play_bytes(tracker, item_id, content_index, bytes)



        
          
        

    

  


  

      

          @spec on_play_bytes(t(), String.t(), non_neg_integer(), binary()) :: t()


      


Record audio bytes that have been played.
This calculates the duration in milliseconds based on the audio format
and calls on_play_ms/4.
Parameters
	tracker - The playback tracker
	item_id - The item ID of the audio being played
	content_index - The index of the audio content in item.content
	bytes - The audio bytes that have been fully played

Examples
tracker = PlaybackTracker.new()
|> PlaybackTracker.set_audio_format(:pcm16)
|> PlaybackTracker.on_play_bytes("item_123", 0, audio_data)

  



  
    
      
    
    
      on_play_ms(tracker, item_id, content_index, ms)



        
          
        

    

  


  

      

          @spec on_play_ms(t(), String.t(), non_neg_integer(), float()) :: t()


      


Record milliseconds of audio that have been played.
If the item/content changes, the elapsed time is reset. Otherwise,
the elapsed time is accumulated.
Parameters
	tracker - The playback tracker
	item_id - The item ID of the audio being played
	content_index - The index of the audio content in item.content
	ms - The number of milliseconds of audio that have been played

Examples
tracker = PlaybackTracker.new()
|> PlaybackTracker.on_play_ms("item_123", 0, 500.0)
|> PlaybackTracker.on_play_ms("item_123", 0, 250.0)
# elapsed_ms is now 750.0

  



  
    
      
    
    
      set_audio_format(tracker, format)



        
          
        

    

  


  

      

          @spec set_audio_format(t(), Codex.Realtime.Audio.format()) :: t()


      


Set the audio format for duration calculations.
This is called by the model when the audio format is configured.
Examples
tracker = PlaybackTracker.new()
|> PlaybackTracker.set_audio_format(:pcm16)
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Orchestrates realtime agent sessions.
A Runner is the equivalent of Codex.AgentRunner for realtime agents. It
automatically handles multiple turns by maintaining a persistent connection
with the underlying model layer.
The session manages the local history copy, executes tools, runs guardrails
and facilitates handoffs between agents.
Since this code runs on your server, it uses WebSockets by default. You can
optionally create your own custom model layer by implementing the
Codex.Realtime.Model behaviour.
Example
# Create an agent
agent = Codex.Realtime.Agent.new(
  name: "VoiceAssistant",
  instructions: "You are a helpful voice assistant."
)

# Create a runner
runner = Codex.Realtime.Runner.new(agent,
  config: %Codex.Realtime.Config.RunConfig{
    tracing_disabled: false
  }
)

# Start a session
{:ok, session} = Codex.Realtime.Runner.run(runner)

# Use the session
Codex.Realtime.Session.send_message(session, "Hello!")

# Subscribe to events
Codex.Realtime.Session.subscribe(session, self())
receive do
  {:session_event, event} -> handle_event(event)
end
Options
When creating a runner with new/2:
	:config - A %Codex.Realtime.Config.RunConfig{} for runtime settings
	:model - Optional custom model module implementing the Model behaviour

When starting a session with run/2:
	:context - Context map passed to the session
	:model_config - A %Codex.Realtime.Config.ModelConfig{} for API settings
	:websocket_pid - For testing with a mock WebSocket
	:websocket_module - Override the WebSocket module (default: WebSockex)


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(starting_agent, opts \\ [])

      


        Create a new realtime runner.



    


    
      
        run(runner, opts \\ [])

      


        Start a realtime session.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Runner{
  config: Codex.Realtime.Config.RunConfig.t() | nil,
  model: module() | nil,
  starting_agent: Codex.Realtime.Agent.t() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(starting_agent, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  Codex.Realtime.Agent.t(),
  keyword()
) :: t()


      


Create a new realtime runner.
Arguments
	starting_agent - The agent to start the session with.

Options
	:config - Override parameters to use for the entire run.
	:model - The model to use. If not provided, will use the default
OpenAI realtime model.

Example
agent = Codex.Realtime.Agent.new(name: "Assistant")
runner = Codex.Realtime.Runner.new(agent,
  config: %Codex.Realtime.Config.RunConfig{tracing_disabled: true}
)

  



    

  
    
      
    
    
      run(runner, opts \\ [])



        
          
        

    

  


  

      

          @spec run(
  t(),
  keyword()
) :: {:ok, pid()} | {:error, term()}


      


Start a realtime session.
Returns a session that can be used for bidirectional communication.
Options
	:context - Context to pass to the session (default: %{})
	:model_config - Model connection configuration (%ModelConfig{})
	:websocket_pid - For testing with a mock WebSocket
	:websocket_module - Override the WebSocket module

Returns
	{:ok, pid} - Session started successfully
	{:error, reason} - Failed to start session

Example
runner = Runner.new(agent)
{:ok, session} = Runner.run(runner)

# Send messages
Session.send_message(session, "Hello!")

# Stream events
Session.subscribe(session, self())
receive do
  {:session_event, event} -> handle_event(event)
end

# Close when done
Session.close(session)

  


        

      


  

  
    
    Codex.Realtime.Session - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Realtime.Session 
    



      
Manages a realtime session with WebSocket connection.
A RealtimeSession is a GenServer that manages the connection to OpenAI's
Realtime API, handles event dispatch, tool execution, and conversation history.
Usage
# Define an agent
agent = %Codex.Realtime.Agent{
  name: "Assistant",
  model: "gpt-4o-realtime-preview",
  instructions: "Be helpful and concise."
}

# Start the session
{:ok, session} = Session.start_link(agent: agent)

# Subscribe to events
:ok = Session.subscribe(session, self())

# Send a message
:ok = Session.send_message(session, "Hello!")

# Receive events
receive do
  {:session_event, %Events.AgentStartEvent{}} ->
    IO.puts("Agent started!")

  {:session_event, %Events.AudioEvent{audio: audio}} ->
    # Handle audio data
end

# Close when done
Session.close(session)
Events
Subscribers receive events as {:session_event, event} messages. See
Codex.Realtime.Events for the full list of event types.
Tool Execution
When the model calls a tool, the session automatically executes it and
sends the result back to the model. Tool events are emitted to subscribers.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        close(session)

      


        Close the session.



    


    
      
        current_agent(session)

      


        Get the current agent.



    


    
      
        history(session)

      


        Get the conversation history.



    


    
      
        interrupt(session)

      


        Interrupt the current response.



    


    
      
        send_audio(session, audio, opts \\ [])

      


        Send audio data to the model.



    


    
      
        send_message(session, message)

      


        Send a text message to the model.



    


    
      
        send_raw_event(session, event)

      


        Send a raw event to the model.



    


    
      
        start_link(opts)

      


        Start a realtime session.



    


    
      
        subscribe(session, subscriber_pid)

      


        Subscribe to session events.



    


    
      
        unsubscribe(session, subscriber_pid)

      


        Unsubscribe from session events.



    


    
      
        update_session(session, settings)

      


        Update session settings.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Realtime.Session{
  active_response?: boolean(),
  agent: term(),
  config: Codex.Realtime.Config.ModelConfig.t(),
  context: map(),
  history: [Codex.Realtime.Items.item()],
  interrupted_response_ids: MapSet.t(String.t()),
  item_guardrail_run_counts: %{required(String.t()) => non_neg_integer()},
  item_transcripts: %{required(String.t()) => String.t()},
  pending_response_create?: boolean(),
  pending_tool_calls: %{optional(pid()) => map()},
  playback_tracker: Codex.Realtime.PlaybackTracker.t(),
  run_config: Codex.Realtime.Config.RunConfig.t(),
  subscribers: %{optional(pid()) => reference()},
  websocket_module: module(),
  websocket_pid: pid() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      close(session)



        
          
        

    

  


  

      

          @spec close(GenServer.server()) :: :ok


      


Close the session.
Closes the WebSocket connection and stops the session process.

  



  
    
      
    
    
      current_agent(session)



        
          
        

    

  


  

      

          @spec current_agent(GenServer.server()) :: term()


      


Get the current agent.

  



  
    
      
    
    
      history(session)



        
          
        

    

  


  

      

          @spec history(GenServer.server()) :: [Codex.Realtime.Items.item()]


      


Get the conversation history.

  



  
    
      
    
    
      interrupt(session)



        
          
        

    

  


  

      

          @spec interrupt(GenServer.server()) :: :ok | {:error, term()}


      


Interrupt the current response.
Sends a cancel signal to stop the model from generating more output.
Returns {:error, :not_connected} if the websocket is unavailable.

  



    

  
    
      
    
    
      send_audio(session, audio, opts \\ [])



        
          
        

    

  


  

      

          @spec send_audio(GenServer.server(), binary(), keyword()) :: :ok | {:error, term()}


      


Send audio data to the model.
Returns {:error, :not_connected} if the websocket is unavailable.
Options
	:commit - Whether to commit the audio buffer (default: false)

Examples
Session.send_audio(session, audio_bytes)
Session.send_audio(session, audio_bytes, commit: true)

  



  
    
      
    
    
      send_message(session, message)



        
          
        

    

  


  

      

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


      


Send a text message to the model.
Returns {:error, :not_connected} if the websocket is unavailable.
Can be a simple string or a structured message map.
Examples
Session.send_message(session, "Hello!")

Session.send_message(session, %{
  "type" => "message",
  "role" => "user",
  "content" => [
    %{"type" => "input_text", "text" => "Hello!"},
    %{"type" => "input_image", "image_url" => "data:image/..."}
  ]
})

  



  
    
      
    
    
      send_raw_event(session, event)



        
          
        

    

  


  

      

          @spec send_raw_event(GenServer.server(), map()) :: :ok | {:error, term()}


      


Send a raw event to the model.
Use this for advanced scenarios where you need to send custom events.
Returns {:error, :not_connected} if the websocket is unavailable.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start a realtime session.
Options
	:agent - Required. The realtime agent configuration.
	:config - Optional model configuration (API key, URL, etc.).
	:run_config - Optional runtime configuration.
	:context - Optional context map passed to tools and events.
	:websocket_pid - Optional. For testing with a mock WebSocket.
	:websocket_module - Optional. Override the WebSocket transport module
(default: Codex.Realtime.OpenAIWebSocket). Custom modules must provide
send_frame/2 and close/1.

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


  



  
    
      
    
    
      subscribe(session, subscriber_pid)



        
          
        

    

  


  

      

          @spec subscribe(GenServer.server(), pid()) :: :ok


      


Subscribe to session events.
The subscriber process will receive {:session_event, event} messages
for all session events.

  



  
    
      
    
    
      unsubscribe(session, subscriber_pid)



        
          
        

    

  


  

      

          @spec unsubscribe(GenServer.server(), pid()) :: :ok


      


Unsubscribe from session events.

  



  
    
      
    
    
      update_session(session, settings)



        
          
        

    

  


  

      

          @spec update_session(
  GenServer.server(),
  Codex.Realtime.Config.SessionModelSettings.t()
) ::
  :ok | {:error, term()}


      


Update session settings.
Use this to change model settings mid-session, such as voice or modalities.
Returns {:error, :not_connected} if the websocket is unavailable.

  


        

      


  

  
    
    Codex.Voice - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice 
    



      
Voice pipeline for speech-to-speech AI interactions.
This module provides a non-realtime voice pipeline that orchestrates:
	Speech-to-text (STT) - Transcribe audio input
	Workflow processing - Generate text responses
	Text-to-speech (TTS) - Synthesize audio output

Quick Start
# Create a workflow
workflow = Codex.Voice.SimpleWorkflow.new(fn text ->
  ["You said: #{text}"]
end)

# Create pipeline
pipeline = Codex.Voice.Pipeline.new(workflow: workflow)

# Run with audio input
audio = Codex.Voice.Input.AudioInput.new(audio_bytes)
{:ok, result} = Codex.Voice.Pipeline.run(pipeline, audio)

# Stream output events
result
|> Codex.Voice.Result.stream()
|> Enum.each(fn event ->
  case event.type do
    :voice_stream_event_audio -> play(event.data)
    :voice_stream_event_lifecycle -> handle(event.event)
    :voice_stream_event_error -> log(event.error)
  end
end)
Components
	Codex.Voice.Pipeline - Main pipeline orchestrator
	Codex.Voice.Workflow - Workflow behaviour
	Codex.Voice.SimpleWorkflow - Function-based workflow
	Codex.Voice.AgentWorkflow - Agent-based workflow
	Codex.Voice.Input - Audio input types
	Codex.Voice.Result - Streamed result

Convenience Functions
This module provides convenience functions to create and run voice pipelines
without needing to import submodules directly:
# Run a complete pipeline in one call
{:ok, result} = Codex.Voice.run(audio,
  workflow: my_workflow,
  config: %Codex.Voice.Config{
    tts_settings: %{voice: :nova}
  }
)

# Create audio inputs
audio = Codex.Voice.audio_input(binary_data)
streamed = Codex.Voice.streamed_input()

      


      
        Summary


  
    Functions
  


    
      
        audio_input(data, opts \\ [])

      


        Create an audio input from binary data.



    


    
      
        config(opts \\ [])

      


        Create a new pipeline configuration.



    


    
      
        run(audio, opts)

      


        Create and run a voice pipeline.



    


    
      
        simple_workflow(handler, opts \\ [])

      


        Create a simple workflow from a function.



    


    
      
        streamed_input()

      


        Create a streamed audio input.



    





      


      
        Functions


        


    

  
    
      
    
    
      audio_input(data, opts \\ [])



        
          
        

    

  


  

      

          @spec audio_input(
  binary(),
  keyword()
) :: Codex.Voice.Input.AudioInput.t()


      


Create an audio input from binary data.
Options
	:frame_rate - Sample rate in Hz (default: 24000)
	:sample_width - Bytes per sample (default: 2)
	:channels - Number of audio channels (default: 1)

Example
audio = Codex.Voice.audio_input(File.read!("recording.pcm"))

  



    

  
    
      
    
    
      config(opts \\ [])



        
          
        

    

  


  

      

          @spec config(keyword()) :: Codex.Voice.Config.t()


      


Create a new pipeline configuration.
Options
	:workflow_name - Name for tracing
	:stt_settings - STT configuration
	:tts_settings - TTS configuration
	:model_provider - Custom model provider module
	:trace_include_sensitive_data - Include sensitive data in traces
	:trace_include_sensitive_audio_data - Include audio data in traces

Example
config = Codex.Voice.config(
  workflow_name: "Customer Support",
  tts_settings: Codex.Voice.Config.TTSSettings.new(voice: :nova)
)

  



  
    
      
    
    
      run(audio, opts)



        
          
        

    

  


  

      

          @spec run(
  Codex.Voice.Input.AudioInput.t() | Codex.Voice.Input.StreamedAudioInput.t(),
  keyword()
) :: {:ok, Codex.Voice.Result.t()}


      


Create and run a voice pipeline.
This is a convenience function that creates a pipeline and runs it in one
step. For more control, use Codex.Voice.Pipeline directly.
Options
	:workflow - The workflow to use (required)
	:stt_model - STT model name or instance
	:tts_model - TTS model name or instance
	:config - Pipeline configuration

Returns
	{:ok, result} - A Result struct that can be streamed for events

Example
workflow = Codex.Voice.SimpleWorkflow.new(fn text ->
  ["You said: #{text}"]
end)

{:ok, result} = Codex.Voice.run(audio,
  workflow: workflow,
  config: %Codex.Voice.Config{
    tts_settings: %Codex.Voice.Config.TTSSettings{voice: :nova}
  }
)

# Stream output events
for event <- Codex.Voice.Result.stream(result) do
  IO.inspect(event)
end

  



    

  
    
      
    
    
      simple_workflow(handler, opts \\ [])



        
          
        

    

  


  

      

          @spec simple_workflow(
  (String.t() -> Enumerable.t()),
  keyword()
) :: Codex.Voice.SimpleWorkflow.t()


      


Create a simple workflow from a function.
The function should take a transcription string and return an enumerable
of response text chunks.
Options
	:greeting - Optional greeting to send when the workflow starts

Example
workflow = Codex.Voice.simple_workflow(fn text ->
  ["You said: #{text}"]
end, greeting: "Hello! How can I help?")

  



  
    
      
    
    
      streamed_input()



        
          
        

    

  


  

      

          @spec streamed_input() :: Codex.Voice.Input.StreamedAudioInput.t()


      


Create a streamed audio input.
Use this for multi-turn conversations where you want to push audio
chunks incrementally.
Example
input = Codex.Voice.streamed_input()

# Push chunks from another process
spawn(fn ->
  for chunk <- audio_source do
    Codex.Voice.Input.StreamedAudioInput.add(input, chunk)
  end
  Codex.Voice.Input.StreamedAudioInput.close(input)
end)

# Run the pipeline
{:ok, result} = Codex.Voice.run(input, workflow: my_workflow)
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A workflow that wraps a Codex.Agent for voice interactions.
This allows using standard agents with the voice pipeline.
Example
agent = %Codex.Agent{
  name: "Assistant",
  instructions: "Be helpful and concise."
}

workflow = AgentWorkflow.new(agent)
pipeline = Pipeline.new(workflow: workflow)
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        t()

      


    





  
    Functions
  


    
      
        new(agent, opts \\ [])

      


        Create a new agent workflow.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.AgentWorkflow{
  agent: Codex.Agent.t(),
  context: map(),
  history: list()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(agent, opts \\ [])



        
          
        

    

  


  

      

          @spec new(
  Codex.Agent.t(),
  keyword()
) :: t()


      


Create a new agent workflow.
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Configuration for voice pipelines.
This module defines the configuration structures for text-to-speech (TTS)
and speech-to-text (STT) models, as well as the overall pipeline configuration.
Example
config = %Codex.Voice.Config{
  workflow_name: "Customer Support Voice Agent",
  tts_settings: %Codex.Voice.Config.TTSSettings{
    voice: :nova,
    speed: 1.0
  },
  stt_settings: %Codex.Voice.Config.STTSettings{
    language: "en"
  }
}
Voices
OpenAI provides the following TTS voices:
	:alloy - Neutral and balanced
	:ash - Warm and conversational
	:coral - Clear and articulate
	:echo - Soft and thoughtful
	:fable - Expressive and dramatic
	:onyx - Deep and authoritative
	:nova - Friendly and upbeat
	:sage - Calm and measured
	:shimmer - Bright and energetic


      


      
        Summary
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        t()

      


    


    
      
        voice()

      


        Available TTS voice options.



    





  
    Functions
  


    
      
        new(opts \\ [])

      


        Create a new voice pipeline configuration.
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          @type t() :: %Codex.Voice.Config{
  group_id: String.t() | nil,
  model_provider: module() | nil,
  stt_settings: Codex.Voice.Config.STTSettings.t() | nil,
  trace_include_sensitive_audio_data: boolean(),
  trace_include_sensitive_data: boolean(),
  trace_metadata: map() | nil,
  tracing_disabled: boolean(),
  tts_settings: Codex.Voice.Config.TTSSettings.t() | nil,
  workflow_name: String.t() | nil
}


      



  



  
    
      
    
    
      voice()



        
          
        

    

  


  

      

          @type voice() ::
  :alloy | :ash | :coral | :echo | :fable | :onyx | :nova | :sage | :shimmer


      


Available TTS voice options.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Create a new voice pipeline configuration.
Options
	:model_provider - The voice model provider module to use
	:tracing_disabled - Whether to disable tracing (default: false)
	:trace_include_sensitive_data - Include sensitive data in traces (default: true)
	:trace_include_sensitive_audio_data - Include audio data in traces (default: false)
	:workflow_name - Name for tracing purposes
	:group_id - Grouping ID to link traces from the same conversation
	:trace_metadata - Additional metadata to include with traces
	:stt_settings - STT settings struct or keyword list
	:tts_settings - TTS settings struct or keyword list

Examples
iex> config = Codex.Voice.Config.new(workflow_name: "Support Agent")
iex> config.workflow_name
"Support Agent"
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Settings for speech-to-text models.
Fields
	:prompt - Instructions for the model to follow
	:language - The language of the audio input (e.g., "en", "es", "fr")
	:temperature - Sampling temperature for the model
	:turn_detection - Turn detection settings for streamed audio input
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        t()

      


    





  
    Functions
  


    
      
        new(opts \\ [])

      


        Create new STT settings with the given options.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Config.STTSettings{
  language: String.t() | nil,
  prompt: String.t() | nil,
  temperature: float() | nil,
  turn_detection: map() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Create new STT settings with the given options.
Options
	:prompt - Instructions for the model
	:language - Language code (e.g., "en")
	:temperature - Sampling temperature
	:turn_detection - Turn detection configuration

Examples
iex> settings = Codex.Voice.Config.STTSettings.new(language: "en")
iex> settings.language
"en"
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Settings for text-to-speech models.
Fields
	:voice - The voice to use for TTS. If not provided, the model's default is used.
	:buffer_size - Minimal size of audio chunks being streamed out (default: 120)
	:instructions - Instructions for the TTS model to follow
	:speed - Playback speed between 0.25 and 4.0 (optional)


      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        voice()

      


        Available TTS voice options.



    





  
    Functions
  


    
      
        new(opts \\ [])

      


        Create new TTS settings with the given options.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Config.TTSSettings{
  buffer_size: non_neg_integer(),
  instructions: String.t(),
  speed: float() | nil,
  voice: voice() | nil
}


      



  



  
    
      
    
    
      voice()



        
          
        

    

  


  

      

          @type voice() ::
  :alloy | :ash | :coral | :echo | :fable | :onyx | :nova | :sage | :shimmer


      


Available TTS voice options.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Create new TTS settings with the given options.
Options
	:voice - The voice to use (:alloy, :ash, :coral, :echo, :fable, :onyx, :nova, :sage, :shimmer)
	:buffer_size - Minimal audio chunk size (default: 120)
	:instructions - Instructions for the model
	:speed - Playback speed between 0.25 and 4.0

Examples
iex> settings = Codex.Voice.Config.TTSSettings.new(voice: :nova, speed: 1.2)
iex> settings.voice
:nova
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Codex.Voice.Events 
    



      
Voice stream event types for the voice pipeline.
These events are emitted by the VoicePipeline during voice processing:
	VoiceStreamEventAudio - Audio data from the pipeline
	VoiceStreamEventLifecycle - Lifecycle events (turn started/ended, session ended)
	VoiceStreamEventError - Error events

Example
for event <- VoicePipeline.stream(input) do
  case event do
    %VoiceStreamEventAudio{data: data} ->
      play_audio(data)

    %VoiceStreamEventLifecycle{event: :turn_ended} ->
      IO.puts("Turn ended")

    %VoiceStreamEventError{error: error} ->
      Logger.error("Voice error: #{inspect(error)}")
  end
end
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        t()

      


        A voice stream event from the pipeline.



    





  
    Functions
  


    
      
        audio(data)

      


        Create an audio event.



    


    
      
        error(exception)

      


        Create an error event.



    


    
      
        lifecycle(event)

      


        Create a lifecycle event.
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          @type t() ::
  Codex.Voice.Events.VoiceStreamEventAudio.t()
  | Codex.Voice.Events.VoiceStreamEventLifecycle.t()
  | Codex.Voice.Events.VoiceStreamEventError.t()


      


A voice stream event from the pipeline.
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      audio(data)



        
          
        

    

  


  

      

          @spec audio(binary() | nil) :: Codex.Voice.Events.VoiceStreamEventAudio.t()


      


Create an audio event.
Examples
iex> event = Codex.Voice.Events.audio(<<1, 2, 3>>)
iex> event.type
:voice_stream_event_audio
iex> event.data
<<1, 2, 3>>

  



  
    
      
    
    
      error(exception)



        
          
        

    

  


  

      

          @spec error(Exception.t()) :: Codex.Voice.Events.VoiceStreamEventError.t()


      


Create an error event.
Examples
iex> error = %RuntimeError{message: "test"}
iex> event = Codex.Voice.Events.error(error)
iex> event.type
:voice_stream_event_error

  



  
    
      
    
    
      lifecycle(event)



        
          
        

    

  


  

      

          @spec lifecycle(Codex.Voice.Events.VoiceStreamEventLifecycle.lifecycle_event()) ::
  Codex.Voice.Events.VoiceStreamEventLifecycle.t()


      


Create a lifecycle event.
Examples
iex> event = Codex.Voice.Events.lifecycle(:turn_ended)
iex> event.type
:voice_stream_event_lifecycle
iex> event.event
:turn_ended

  


        

      


  

  
    
    Codex.Voice.Input - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Input 
    



      
Audio input types for voice pipelines.
This module provides two types of audio input:
	AudioInput - A complete, static audio buffer
	StreamedAudioInput - A streaming audio input that can be appended to

Both types support the standard PCM16 format at 24kHz, which is the default
format for OpenAI's voice APIs.
Examples
# Static audio input
data = File.read!("recording.pcm")
input = AudioInput.new(data)
base64 = AudioInput.to_base64(input)

# Streaming audio input
input = StreamedAudioInput.new()
spawn(fn ->
  Enum.each(chunks, &StreamedAudioInput.add(input, &1))
  StreamedAudioInput.close(input)
end)
for chunk <- StreamedAudioInput.stream(input) do
  process(chunk)
end

      




  

  
    
    Codex.Voice.Input.AudioInput - Codex SDK v0.19.0
    
    

    


  
  

    
Codex.Voice.Input.AudioInput 
    



      
A single, complete audio input buffer.
This struct holds static audio data along with its format parameters.
The default format is PCM16 at 24kHz mono, which is the standard format
for OpenAI's voice APIs.
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        t()

      


    





  
    Functions
  


    
      
        new(data, opts \\ [])

      


        Create a new audio input from binary data.



    


    
      
        to_audio_file(input)

      


        Convert audio to WAV file format.



    


    
      
        to_base64(audio_input)

      


        Encode audio data to base64.
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          @type t() :: %Codex.Voice.Input.AudioInput{
  channels: pos_integer(),
  data: binary(),
  frame_rate: pos_integer(),
  sample_width: pos_integer()
}
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      new(data, opts \\ [])



        
          
        

    

  


  

      

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


      


Create a new audio input from binary data.
Options
	:frame_rate - Sample rate in Hz (default: 24000)
	:sample_width - Bytes per sample (default: 2)
	:channels - Number of audio channels (default: 1)

Examples
iex> data = <<0, 0, 255, 127>>
iex> input = Codex.Voice.Input.AudioInput.new(data)
iex> input.frame_rate
24000

  



  
    
      
    
    
      to_audio_file(input)



        
          
        

    

  


  

      

          @spec to_audio_file(t()) :: {String.t(), binary(), String.t()}


      


Convert audio to WAV file format.
Returns a tuple of {filename, wav_data, mime_type} suitable for
multipart uploads or file operations.
Examples
iex> data = <<0, 0, 255, 127>>
iex> input = Codex.Voice.Input.AudioInput.new(data)
iex> {filename, _wav_data, mime} = Codex.Voice.Input.AudioInput.to_audio_file(input)
iex> {filename, mime}
{"audio.wav", "audio/wav"}

  



  
    
      
    
    
      to_base64(audio_input)



        
          
        

    

  


  

      

          @spec to_base64(t()) :: String.t()


      


Encode audio data to base64.
This is useful when sending audio data to APIs that expect base64-encoded
audio.
Examples
iex> data = <<0, 0, 255, 127>>
iex> input = Codex.Voice.Input.AudioInput.new(data)
iex> Codex.Voice.Input.AudioInput.to_base64(input)
"AAD/fw=="
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A streaming audio input that can be appended to.
Uses an Agent-backed queue for audio chunks. This allows you to push
audio data to the input while the pipeline consumes it.
Example
input = StreamedAudioInput.new()

# Producer task
Task.async(fn ->
  for chunk <- audio_source do
    StreamedAudioInput.add(input, chunk)
  end
  StreamedAudioInput.close(input)
end)

# Consumer
for chunk <- StreamedAudioInput.stream(input) do
  process(chunk)
end
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    Functions
  


    
      
        add(streamed_audio_input, data)

      


        Add an audio chunk to the stream.



    


    
      
        close(streamed_audio_input)

      


        Close the stream, signaling no more data will be added.



    


    
      
        get(streamed_audio_input)

      


        Get the next chunk from the stream.



    


    
      
        new()

      


        Create a new streamed audio input.



    


    
      
        stream(input)

      


        Stream audio chunks until the stream is closed.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Input.StreamedAudioInput{queue: pid()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add(streamed_audio_input, data)



        
          
        

    

  


  

      

          @spec add(t(), binary()) :: :ok


      


Add an audio chunk to the stream.
Examples
iex> input = Codex.Voice.Input.StreamedAudioInput.new()
iex> Codex.Voice.Input.StreamedAudioInput.add(input, <<0, 0>>)
:ok

  



  
    
      
    
    
      close(streamed_audio_input)



        
          
        

    

  


  

      

          @spec close(t()) :: :ok


      


Close the stream, signaling no more data will be added.
After calling close, consumers will receive :eof after consuming
all remaining chunks.

  



  
    
      
    
    
      get(streamed_audio_input)



        
          
        

    

  


  

      

          @spec get(t()) :: {:ok, binary()} | :eof | :empty


      


Get the next chunk from the stream.
Returns:
	{:ok, binary} - The next audio chunk
	:eof - The stream has been closed
	:empty - No data currently available (try again later)


  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


Create a new streamed audio input.
Starts a stream queue process to manage the audio chunk queue.

  



  
    
      
    
    
      stream(input)



        
          
        

    

  


  

      

          @spec stream(t()) :: Enumerable.t()


      


Stream audio chunks until the stream is closed.
This returns a Stream that yields audio chunks as they become
available, completing when the stream is closed.
Note: If the stream is empty and not closed, this will poll with
a 10ms delay. For high-performance use cases, consider using
get/1 directly with your own polling strategy.
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Behaviours for speech-to-text and text-to-speech models.
This module defines the behaviours (interfaces) that voice models must implement.
It provides a consistent API for transcribing audio (STT) and generating speech (TTS).
STT Models
Speech-to-text models convert audio input into text. They support both:
	Single-shot transcription via transcribe/5
	Streaming transcription sessions via create_session/4

TTS Models
Text-to-speech models convert text into audio. They return a stream of
audio bytes in PCM format.
Model Providers
Model providers are factories that create STT and TTS models by name.
The OpenAIProvider is the default implementation.
Example
# Using the OpenAI provider
provider = Codex.Voice.Models.OpenAIProvider.new()
stt_model = Codex.Voice.Models.OpenAIProvider.get_stt_model(provider, nil)
tts_model = Codex.Voice.Models.OpenAIProvider.get_tts_model(provider, nil)

# Transcribe audio
{:ok, text} = Codex.Voice.Models.OpenAISTT.transcribe(
  stt_model, audio_input, stt_settings, true, false
)

# Generate speech
audio_stream = Codex.Voice.Models.OpenAITTS.run(tts_model, "Hello!", tts_settings)
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OpenAI voice model provider.
This module implements the Codex.Voice.Model.ModelProvider behaviour,
providing factory methods for creating OpenAI STT and TTS models.
Configuration
The provider can be configured with:
	API key (defaults to OPENAI_API_KEY env var)
	Base URL (defaults to OpenAI's API)
	Organization and project IDs (optional)

Example
# Default configuration
provider = OpenAIProvider.new()
stt = OpenAIProvider.get_stt_model(provider, nil)
tts = OpenAIProvider.get_tts_model(provider, nil)

# Custom API key
provider = OpenAIProvider.new(api_key: "sk-...")
stt = OpenAIProvider.get_stt_model(provider, "whisper-1")
Default Models
	STT: gpt-4o-transcribe
	TTS: gpt-4o-mini-tts
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    Functions
  


    
      
        get_stt_model(provider, model_name)

      


        Get a speech-to-text model by name.



    


    
      
        get_tts_model(provider, model_name)

      


        Get a text-to-speech model by name.



    


    
      
        new(opts \\ [])

      


        Create a new OpenAI voice model provider.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Models.OpenAIProvider{
  api_key: String.t() | nil,
  base_url: String.t() | nil,
  organization: String.t() | nil,
  project: String.t() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      get_stt_model(provider, model_name)



        
          
        

    

  


  

      

          @spec get_stt_model(t(), String.t() | nil) :: Codex.Voice.Models.OpenAISTT.t()


      


Get a speech-to-text model by name.
If model_name is nil, returns the default STT model (gpt-4o-transcribe).
Examples
iex> provider = Codex.Voice.Models.OpenAIProvider.new()
iex> model = Codex.Voice.Models.OpenAIProvider.get_stt_model(provider, nil)
iex> model.model
"gpt-4o-transcribe"

iex> provider = Codex.Voice.Models.OpenAIProvider.new()
iex> model = Codex.Voice.Models.OpenAIProvider.get_stt_model(provider, "whisper-1")
iex> model.model
"whisper-1"

  



  
    
      
    
    
      get_tts_model(provider, model_name)



        
          
        

    

  


  

      

          @spec get_tts_model(t(), String.t() | nil) :: Codex.Voice.Models.OpenAITTS.t()


      


Get a text-to-speech model by name.
If model_name is nil, returns the default TTS model (gpt-4o-mini-tts).
Examples
iex> provider = Codex.Voice.Models.OpenAIProvider.new()
iex> model = Codex.Voice.Models.OpenAIProvider.get_tts_model(provider, nil)
iex> model.model
"gpt-4o-mini-tts"

iex> provider = Codex.Voice.Models.OpenAIProvider.new()
iex> model = Codex.Voice.Models.OpenAIProvider.get_tts_model(provider, "tts-1")
iex> model.model
"tts-1"

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Create a new OpenAI voice model provider.
Options
	:api_key - API key (defaults to OPENAI_API_KEY env var)
	:base_url - Base URL for API requests
	:organization - Organization ID
	:project - Project ID

Examples
iex> provider = Codex.Voice.Models.OpenAIProvider.new()
iex> is_struct(provider, Codex.Voice.Models.OpenAIProvider)
true

iex> provider = Codex.Voice.Models.OpenAIProvider.new(api_key: "sk-test")
iex> provider.api_key
"sk-test"
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OpenAI speech-to-text model implementation.
This module implements the Codex.Voice.Model.STTModel behaviour using
OpenAI's audio transcription API. It supports both single-shot transcription
and streamed-input sessions that transcribe buffered audio once the input
closes.
Default Model
The default model is gpt-4o-transcribe, which provides high-quality
transcriptions with support for multiple languages.
Example
model = OpenAISTT.new()
audio = AudioInput.new(wav_data)
settings = STTSettings.new(language: "en")

{:ok, text} = OpenAISTT.transcribe(model, audio, settings, true, false)
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        t()

      


    





  
    Functions
  


    
      
        new(model \\ nil, opts \\ [])

      


        Create a new OpenAI STT model.



    


    
      
        transcribe(model, input, settings, trace_include_sensitive_data, trace_include_sensitive_audio_data)

      


        Transcribe audio input to text.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Models.OpenAISTT{
  api_key: String.t() | nil,
  base_url: String.t(),
  client: term(),
  model: String.t()
}


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      new(model \\ nil, opts \\ [])



        
          
        

    

  


  

      

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


      


Create a new OpenAI STT model.
Options
	:client - Optional HTTP client (for testing)
	:api_key - API key (defaults to OPENAI_API_KEY env var)
	:base_url - API base URL (defaults to OpenAI)

Examples
iex> model = Codex.Voice.Models.OpenAISTT.new()
iex> model.model
"gpt-4o-transcribe"

iex> model = Codex.Voice.Models.OpenAISTT.new("whisper-1")
iex> model.model
"whisper-1"

  



  
    
      
    
    
      transcribe(model, input, settings, trace_include_sensitive_data, trace_include_sensitive_audio_data)



        
          
        

    

  


  

      

          @spec transcribe(
  t(),
  Codex.Voice.Input.AudioInput.t(),
  Codex.Voice.Config.STTSettings.t(),
  boolean(),
  boolean()
) :: {:ok, String.t()} | {:error, term()}


      


Transcribe audio input to text.
Makes a POST request to OpenAI's audio transcriptions endpoint with
the audio data in WAV format.
Parameters
	model - The OpenAISTT model struct
	input - AudioInput with the audio data
	settings - STTSettings with transcription options
	_trace_include_sensitive_data - Whether to include text in traces (unused)
	_trace_include_sensitive_audio_data - Whether to include audio in traces (unused)

Returns
	{:ok, text} - The transcribed text
	{:error, reason} - If the request fails
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OpenAI text-to-speech model implementation.
This module implements the Codex.Voice.Model.TTSModel behaviour using
OpenAI's audio speech API. It converts text to audio and returns the
result as a stream of PCM bytes.
Default Model
The default model is gpt-4o-mini-tts, which provides high-quality
text-to-speech with support for multiple voices and instructions.
Voices
The following voices are available:
	:alloy - Neutral and balanced
	:ash - Warm and conversational (default)
	:coral - Clear and articulate
	:echo - Soft and thoughtful
	:fable - Expressive and dramatic
	:onyx - Deep and authoritative
	:nova - Friendly and upbeat
	:sage - Calm and measured
	:shimmer - Bright and energetic

Example
model = OpenAITTS.new()
settings = TTSSettings.new(voice: :nova, speed: 1.0)

audio_stream = OpenAITTS.run(model, "Hello, world!", settings)

Enum.each(audio_stream, fn chunk ->
  # Process PCM audio chunk
end)
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        t()

      


    





  
    Functions
  


    
      
        new(model \\ nil, opts \\ [])

      


        Create a new OpenAI TTS model.



    


    
      
        run(model, text, settings)

      


        Convert text to speech, returning a stream of PCM audio bytes.
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          @type t() :: %Codex.Voice.Models.OpenAITTS{
  api_key: String.t() | nil,
  base_url: String.t(),
  client: term(),
  model: String.t()
}


      



  


        

      

      
        Functions


        


    

    

  
    
      
    
    
      new(model \\ nil, opts \\ [])



        
          
        

    

  


  

      

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


      


Create a new OpenAI TTS model.
Options
	:client - Optional HTTP client (for testing)
	:api_key - API key (defaults to OPENAI_API_KEY env var)
	:base_url - API base URL (defaults to OpenAI)

Examples
iex> model = Codex.Voice.Models.OpenAITTS.new()
iex> model.model
"gpt-4o-mini-tts"

iex> model = Codex.Voice.Models.OpenAITTS.new("tts-1")
iex> model.model
"tts-1"

  



  
    
      
    
    
      run(model, text, settings)



        
          
        

    

  


  

      

          @spec run(t(), String.t(), Codex.Voice.Config.TTSSettings.t()) :: Enumerable.t()


      


Convert text to speech, returning a stream of PCM audio bytes.
Parameters
	model - The OpenAITTS model struct
	text - The text to convert to speech
	settings - TTSSettings with voice and speed options

Returns
An enumerable that yields audio bytes in PCM format. Each chunk
is approximately 1024 bytes.
Example
model = OpenAITTS.new()
settings = TTSSettings.new(voice: :nova)

audio_chunks =
  OpenAITTS.run(model, "Hello!", settings)
  |> Enum.to_list()
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Orchestrates STT → Workflow → TTS voice pipelines.
A voice pipeline provides an opinionated three-step flow for voice agents:
	Transcribe - Convert audio input to text using a speech-to-text model
	Process - Run the text through a workflow to generate a response
	Synthesize - Convert the response text to audio using a text-to-speech model

Workflows
A workflow is any module that implements a run/2 function that takes the
workflow struct and input text, returning an enumerable of response text
chunks.
For multi-turn conversations with StreamedAudioInput, workflows can
optionally implement on_start/1 to generate an initial greeting.
Example
# Define a simple workflow
defmodule EchoWorkflow do
  defstruct []

  def run(_workflow, text) do
    ["You said: #{text}"]
  end

  def on_start(_workflow) do
    ["Hello! I'm an echo bot. Say something!"]
  end
end

# Create and run the pipeline
workflow = %EchoWorkflow{}
pipeline = Pipeline.new(workflow: workflow)

audio = AudioInput.new(audio_bytes)
{:ok, result} = Pipeline.run(pipeline, audio)

# Stream the results
result
|> Result.stream()
|> Enum.each(fn event ->
  case event do
    %{type: :voice_stream_event_audio, data: data} ->
      play_audio(data)

    %{type: :voice_stream_event_lifecycle, event: :turn_ended} ->
      IO.puts("Turn complete!")

    %{type: :voice_stream_event_lifecycle, event: :session_ended} ->
      IO.puts("Session ended")

    %{type: :voice_stream_event_error, error: error} ->
      Logger.error("Error: #{inspect(error)}")
  end
end)
Input Types
	AudioInput - A static audio buffer for single-turn interactions
	StreamedAudioInput - A streaming audio input for multi-turn conversations

Configuration
The pipeline can be configured with custom STT and TTS models, or it will
use the default OpenAI models:
config = Config.new(
  workflow_name: "Customer Support",
  tts_settings: TTSSettings.new(voice: :nova)
)

pipeline = Pipeline.new(
  workflow: workflow,
  config: config,
  stt_model: "whisper-1",
  tts_model: "tts-1-hd"
)
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        new(opts)

      


        Create a new voice pipeline.



    


    
      
        run(pipeline, audio)

      


        Run the pipeline on audio input.
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          @type t() :: %Codex.Voice.Pipeline{
  config: Codex.Voice.Config.t(),
  stt_model: struct(),
  tts_model: struct(),
  workflow: struct()
}
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          @spec new(keyword()) :: t()


      


Create a new voice pipeline.
Options
	:workflow - Required. The workflow module to run (must have a run/2 function)
	:stt_model - Speech-to-text model. Can be a model struct, model name string, or nil for default
	:tts_model - Text-to-speech model. Can be a model struct, model name string, or nil for default
	:config - Pipeline configuration (defaults to %Config{})

Examples
# Simple pipeline with defaults
pipeline = Pipeline.new(workflow: %MyWorkflow{})

# Pipeline with custom models
pipeline = Pipeline.new(
  workflow: %MyWorkflow{},
  stt_model: "whisper-1",
  tts_model: "tts-1-hd"
)

# Pipeline with full configuration
pipeline = Pipeline.new(
  workflow: %MyWorkflow{},
  config: Config.new(
    workflow_name: "Support Agent",
    tts_settings: TTSSettings.new(voice: :nova)
  )
)
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          @spec run(
  t(),
  Codex.Voice.Input.AudioInput.t() | Codex.Voice.Input.StreamedAudioInput.t()
) ::
  {:ok, Codex.Voice.Result.t()}


      


Run the pipeline on audio input.
Parameters
	pipeline - The voice pipeline
	audio_input - Either AudioInput for single-turn or StreamedAudioInput for multi-turn

Returns
	{:ok, result} - A Result struct that can be streamed for events.
Errors that occur during processing are delivered as VoiceStreamEventError
events in the result stream rather than being returned from this function.

Examples
# Single-turn with static audio
audio = AudioInput.new(audio_bytes)
{:ok, result} = Pipeline.run(pipeline, audio)

# Multi-turn with streaming audio
input = StreamedAudioInput.new()
{:ok, result} = Pipeline.run(pipeline, input)

# Push audio chunks to the input
StreamedAudioInput.add(input, chunk1)
StreamedAudioInput.add(input, chunk2)
StreamedAudioInput.close(input)
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Streamed audio result from a voice pipeline.
This module provides the output type for voice pipelines. Results are streamed
as events that can be consumed incrementally, allowing for real-time audio
playback while the pipeline is still processing.
Usage
{:ok, result} = Pipeline.run(pipeline, audio_input)

result
|> Result.stream()
|> Enum.each(fn event ->
  case event do
    %VoiceStreamEventAudio{data: data} ->
      play_audio(data)

    %VoiceStreamEventLifecycle{event: :turn_ended} ->
      IO.puts("Turn completed")

    %VoiceStreamEventLifecycle{event: :session_ended} ->
      IO.puts("Session ended")

    %VoiceStreamEventError{error: error} ->
      Logger.error("Error: #{inspect(error)}")
  end
end)
Architecture
The result uses an Agent-backed queue to buffer events between the pipeline
producer and the consumer. The pipeline runs in a Task and pushes events
to the queue, while stream/1 consumes them.
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        new(tts_model, tts_settings, config)

      


        Create a new streamed result.



    


    
      
        stream(result)

      


        Stream events from the result.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.Result{
  config: Codex.Voice.Config.t(),
  queue: pid(),
  task: term() | nil,
  tts_model: struct(),
  tts_settings: Codex.Voice.Config.TTSSettings.t()
}
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          @spec new(struct(), Codex.Voice.Config.TTSSettings.t(), Codex.Voice.Config.t()) :: t()


      


Create a new streamed result.
Parameters
	tts_model - The TTS model to use for converting text to audio
	tts_settings - Settings for the TTS model
	config - Voice pipeline configuration

Examples
tts_model = OpenAITTS.new()
tts_settings = TTSSettings.new(voice: :nova)
config = Config.new()

result = Result.new(tts_model, tts_settings, config)
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          @spec stream(t()) :: Enumerable.t()


      


Stream events from the result.
Returns a Stream that yields VoiceStreamEvent structs as they become
available. The stream completes when the pipeline signals completion with
a session_ended lifecycle event.
Note: If the queue is empty and the pipeline is still producing, this will
poll with a 10ms delay. For high-performance use cases, consider using
a different consumption strategy.
Examples
result
|> Result.stream()
|> Enum.each(&handle_event/1)
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A simple workflow that uses a function to process transcriptions.
Example
workflow = SimpleWorkflow.new(fn text ->
  ["You said: #{text}"]
end)

pipeline = Pipeline.new(workflow: workflow)
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        new(handler, opts \\ [])

      


        Create a new simple workflow.
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          @type handler() :: (String.t() -> Enumerable.t())


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Codex.Voice.SimpleWorkflow{
  greeting: String.t() | nil,
  handler: handler()
}
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          @spec new(
  handler(),
  keyword()
) :: t()


      


Create a new simple workflow.
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Behaviour for voice workflows.
A workflow processes transcribed text and generates text responses
to be synthesized as speech.
Example
defmodule MyWorkflow do
  @behaviour Codex.Voice.Workflow

  defstruct [:context]

  @impl true
  def run(%__MODULE__{} = _workflow, transcription) do
    # Return a stream of text responses
    ["I heard you say: #{transcription}"]
  end

  @impl true
  def on_start(%__MODULE__{}) do
    ["Hello! I'm ready to help."]
  end
end
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        on_start(workflow)

      


        Called at the start of a multi-turn session.



    


    
      
        run(workflow, transcription)

      


        Process a transcription and return text responses.
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          @callback on_start(workflow :: struct()) :: Enumerable.t()


      


Called at the start of a multi-turn session.
Override to provide an initial greeting. Returns an empty list by default.
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          @callback run(workflow :: struct(), transcription :: String.t()) :: Enumerable.t()


      


Process a transcription and return text responses.
The returned value should be an enumerable of strings that will
be synthesized as speech.
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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


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @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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