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    Build agents with Elixir

ExAgent · Elixir / OTP

Start with a model and a tool.Keep control as your application grows.
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    Getting started

Run an agent without credentials first. This gives you a working application and
the result contract before introducing a provider, streaming or persistence.
Install ExAgent 2.0
This guide targets ExAgent 2.0.0. Published 1.x releases have older contracts.
Add the published package:
def deps do
  [{:exagent, "~> 2.0"}]
end
For local source development, use {:exagent, path: "../exAgent"} with the clone
beside your application. See Supported features and limits.
Run mix deps.get, then iex -S mix in your application. The supported runtime
targets are Elixir 1.18 / OTP 28 and Elixir 1.20 / OTP 29. ExAgent starts its own
supervised runtime; a one-shot run needs no database, Phoenix or tracing service.
If your application manages its own environment and credentials, set this in
config/config.exs before application startup:
import Config
config :req_llm, load_dotenv: false
Stock ReqLLM otherwise loads .env from the host's working directory.
Run your first agent
agent = ExAgent.new(model: "test", instructions: "Be concise.")
{:ok, result} = ExAgent.run(agent, "Hello!")

%{output: result.output, status: result.status, requests: result.request_count}
# => %{output: "a test response", status: :succeeded, requests: 1}
"test" is a deterministic in-process model. It does not interpret the prompt
or call a provider. It exercises the same public loop, so you can build your
application's handling of results before making real requests.
An agent definition is reusable configuration. A run produces history and a
possibly updated model; the definition itself does not hold a conversation.
Keep a conversation
For an occasional follow-up, pass the previous history explicitly:
{:ok, first} = ExAgent.run(agent, "Hello!")
{:ok, second} =
  ExAgent.run(%{agent | model: first.model}, "And next?",
    message_history: first.messages
  )
second.output
Retain result.model for stateful model adapters as well as result.messages.
For a supervised conversation with multiple requests, use
Server.
Handle success and failure
An operational failure includes the progress known before it failed:
case ExAgent.run(agent, "Hello!") do
  {:ok, result} ->
    {:completed, result.output}

  {:error, %ExAgent.RunError{reason: reason, partial: partial}} ->
    {:failed, reason, partial.status}
end
The failure branch is application handling, not permission to retry a tool.
Keep the partial history and outcomes for reconciliation when an effect may
already have happened. Invalid construction options can raise before execution.
Live results may contain model credentials; log a deliberate projection rather
than the whole result or error.
Connect a real model
Resolve a catalogue model for text, or explicitly configure a qualified tools
profile. Models and limits explains the difference and
shows the constructor. Keep keys in application configuration, outside prompts,
source code and serialized results.
Check the endpoint's actual Chat, reasoning, tool and output capabilities before
choosing a profile. Catalogue membership alone does not enable those features.
See Supported features and limits for the available combinations.
Next steps
	Tools and output: invoke application functions and return an Ecto struct.
	Runtime and events: keep history and update a UI.
	Testing: script model responses and verify effects without network access.

API: ExAgent.new/1,
ExAgent.run/3,
ExAgent.RunError.
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    Documentation map

Start with a task guide, then follow its API links for exact options and return
values. These pages describe ExAgent 2.0; use Migration when
upgrading an application from 1.x.
Learn and build
	Your task	Guide
	Install and run your first agent	Getting started
	Call application code and return an Ecto struct	Tools and output
	Select a model, provider route and budget	Models and limits
	Keep conversation history and stream UI updates	Runtime and events
	Persist state, approve a tool and resume work	Durability and approvals
	Coordinate participants, delegate or run a workflow	Coordination
	Write deterministic tests	Testing
	Export traces and metrics	Observability
	Connect external tools	MCP
	Diagnose a failed operation	Troubleshooting

Integration recipes
	Application need	Recipe
	Persisted approval and queue wake-ups	Continuation jobs
	Phoenix, LiveView and Oban	Framework integrations
	Durable sequences and selected specialists	Coordination recipes
	External data supplied through a tool	Retrieval
	Resuming an approved MCP request	MCP continuation binding
	OTLP through a disposable exporter VM	Isolated exporter
	OTLP through an application-owned Collector	Collector route

Find a contract
	Architecture explains ownership between layers.
	Supported features and limits lists profiles and deployment requirements.
	Known limits explains the boundaries that affect production handling.
	Migration gives the steps for upgrading an existing application.
	Coding-agent integration notes map tasks to public APIs and result shapes.
	The Modules tab contains the complete public module and function reference.

The same site provides llms.txt, per-page Markdown and an EPUB. Use the Markdown
pages and API links when integrating ExAgent with a coding agent.
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    Tools and structured output

A tool gives an agent a bounded way to invoke application code. An output schema
gives your application a validated final value. They share JSON Schema support,
but a tool return and the final agent output are different results.
This page uses the deterministic Test model throughout. To use these APIs with
a provider, configure the explicit Chat tools profile.
Define a tool
defmodule DocumentationTools do
  use ExAgent.Tools

  @doc "Convert a distance in kilometres to metres."
  tool_plain to_metres(kilometres :: integer()) do
    {:ok, kilometres * 1000}
  end
end

DocumentationTools.tools()
tool_plain receives only the declared arguments. Use deftool when you also
need a RunContext as the first argument, for example to use application-owned
dependencies from ctx.deps. @doc supplies the description and type annotations
supply the input schema. For a manually built schema, use
ExAgent.Tool.new/1.
Exercise the whole tool loop
alias ExAgent.Message.Part.ToolCall

model = %ExAgent.Models.Test{
  script: [
    {:tool_calls, [
      %ToolCall{tool_name: "to_metres", tool_call_id: "conversion-1",
        args: %{"kilometres" => 3}}
    ]},
    "3 kilometres is 3000 metres."
  ]
}

agent = ExAgent.new(model: model, tools: DocumentationTools.tools())
{:ok, result} = ExAgent.run(agent, "Convert 3 kilometres.")
%{output: result.output, requests: result.request_count, tools: result.tool_calls}
# => %{output: "3 kilometres is 3000 metres.", requests: 2, tools: 1}
The first model response requests a tool; the loop validates its arguments,
executes it and sends the result to the next model request. The second response
ends the run. Tests can inspect the actual tool-return part in result.messages.
Decide what a failure means
Arguments are validated before invocation. Tool results must be JSON-portable
and can be returned as a value, {:ok, value} or {:error, reason}.
For a correctable rejection before an uncertain effect, use ExAgent.ModelRetry.
An execution exception or timeout may occur after an external effect; it does not
authorize automatic replay. Your application owns idempotency and reconciliation.
Use persisted approvals when a decision must survive
process loss or wait for a human.
Return an Ecto struct
defmodule DocumentationDistance do
  use Ecto.Schema

  @primary_key false
  embedded_schema do
    field :metres, :integer
  end

  def changeset(struct, attrs) do
    struct
    |> Ecto.Changeset.cast(attrs, [:metres])
    |> Ecto.Changeset.validate_required([:metres])
    |> Ecto.Changeset.validate_number(:metres, greater_than_or_equal_to: 0)
  end
end

model = %ExAgent.Models.Test{
  script: [{:tool_calls, [
    %ExAgent.Message.Part.ToolCall{tool_name: "final_result",
      tool_call_id: "distance-1", args: %{"metres" => 3000}}
  ]}]
}

agent = ExAgent.new(model: model, output: DocumentationDistance)
{:ok, result} = ExAgent.run(agent, "Convert 3 kilometres.")
result.output.metres
# => 3000
The default output mode exposes a final_result tool to the model. ExAgent
derives the schema and validates the result with the changeset. Invalid output
can trigger corrective requests within the same run budget. Deliver the value
from the successful final result, not a provisional delta.
Choose native output deliberately
Native JSON Schema uses output_profile: :chat_json_schema_v1 on the model and
output_mode: :native on the agent. It sends a separate, non-strict schema and
does not create an output tool. The local changeset remains authoritative;
there is no automatic fallback to tool mode or JSON repair.
Read the native-output migration contract
for qualification, refusal and streaming limits before choosing this mode.
API: ExAgent.Tools, ExAgent.Tool,
ExAgent.OutputSchema,
ExAgent.ModelRetry.
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    Models, budgets and limits

ExAgent uses official stock ReqLLM as its general backend. Custom adapters
implement ExAgent.Model; the Test adapter runs locally. A model being present
in a catalogue is distinct from its tools, output and streaming profile being
qualified for ExAgent.
Resolve a text model
The application supplies credentials. This example resolves configuration;
calling ExAgent.run/3 with it makes a real provider request:
{:ok, model} = ExAgent.Model.resolve({:openai, id: "gpt-4o-mini"},
  api_key: System.fetch_env!("OPENAI_API_KEY")
)
agent = ExAgent.new(model: model, instructions: "Be concise.")
Use instance credentials for explicit ownership. ReqLLM's startup environment
loading is described in Getting started. Never place a key
in a prompt or persist the complete live model.
Configure Chat tools and streaming
The explicit profile binds the protocol, tools and reasoning capability:
model = ExAgent.Models.ReqLLM.new(
  model: %{
    provider: :openai,
    id: "gpt-4o-mini",
    capabilities: %{tools: %{enabled: true}, reasoning: %{enabled: false}},
    extra: %{wire: %{protocol: "openai_chat"}}
  },
  api_key: System.fetch_env!("OPENAI_API_KEY"),
  tool_profile: :chat_tools_v1
)
These declarations configure admission; they do not prove the endpoint behaves
correctly. Qualify the exact gateway/model combination you deploy. The
supported profiles describe the available tool/output combinations.
Unrepresented reasoning, modality and continuation combinations reject explicitly.
Native output is separate: output_profile: :chat_json_schema_v1 plus agent
output_mode: :native. See Tools and output.
Route OpenRouter Chat tools explicitly
Use tool_profile: :openrouter_chat_tools_v1 for a qualified OpenRouter Chat
endpoint. The host supplies the exact model ID and truthful capabilities:
model = ExAgent.Models.ReqLLM.new(
  model: %{
    provider: :openrouter,
    id: qualified_model_id,
    capabilities: %{tools: %{enabled: true}, reasoning: %{enabled: false}},
    extra: %{wire: %{protocol: "openai_chat"}}
  },
  api_key: System.fetch_env!("OPENROUTER_API_KEY"),
  tool_profile: :openrouter_chat_tools_v1,
  provider_options: [
    openrouter_provider: %{only: [qualified_provider_id], allow_fallbacks: false}
  ]
)
Routing admits order, only, ignore, allow_fallbacks and
require_parameters. Provider lists contain 1–32 bounded identifiers. Optional
app_title and app_referer are attribution; other wire settings remain closed.
The mandatory tool argument envelope and validation still apply.
For a reasoning-capable model, reasoning_mode: :none additionally requires
declared support for effort "none" and disabling thinking. It sends one
max_tokens budget. Declaring those capabilities does not establish real
provider compatibility. This tools profile does not enable native JSON output.
The route and reasoning mode are bound before the first request and in tool
history. Changing them requires a fresh conversation; an existing approval or
uncertain request cannot resume through another route. Earlier unbound
OpenRouter history is rejected. See Migration for continuation
version 4 and the unaffected OpenAI history versions.
Bound requests and tool calls
agent = ExAgent.new(
  model: "test",
  usage_limits: %ExAgent.UsageLimits{request_limit: 3, tool_calls_limit: 2}
)
{:ok, result} = ExAgent.run(agent, "Hello!")
result.request_count
# => 1
Request and tool counters are host observations. Limits apply before admission
of the next operation. Scoped child runs inherit ancestor authority and budgets;
a child cannot enlarge the parent's allowance. Parent usage is inclusive of its
children, so adding every span's totals would count delegated work twice.
For token/cost dimensions, read ExAgent.UsageLimits
and ExAgent.CostGuard. Strict metric accounting
requires a finite request limit. Provider-reported or normalized tokens and
estimated cost have quality/status fields. Unknown usage or cost is not zero,
and an estimated threshold is not a guaranteed invoice ceiling.
Separate the timeout boundaries
	Boundary	Meaning
	ModelSettings.timeout	Receive inactivity timeout; takes precedence over the model's receive setting.
	ReqLLM total_timeout	Positive millisecond bound on one buffered model operation.
	Run deadline	Absolute monotonic milliseconds, inherited and narrowed by child scope.
	Continuation lease and active-time budget	Bounds one owned continuation attempt; not permission to retry an uncertain effect.

Stopping an owned task closes framework resources. It cannot roll back external
IO or guarantee cancellation of arbitrary application callbacks. Host retention
limits apply after stock decoding; no upstream hard RAM bound before decoding is
promised. Migration documents option precedence and failure shapes.
An incomplete response stays in RunError.partial.pending_response, outside
executable history. Its duplicate in RunError.reason may carry an explicit
payload_omitted marker when that error copy would exceed 4 KiB. Read the cause
from the bounded RequestError and diagnostic partial data from RunError;
neither authorizes tools or proves that a turn completed. Arbitrary oversized
error control still fails the original retention limit.
API: ExAgent.Models.ReqLLM,
ExAgent.Model,
ExAgent.ModelSettings.


  

  
    
    Runtime, streaming and events - ExAgent v2.0.0
    
    

    


  
  

    Runtime, streaming and events

Use ExAgent.Server when a conversation needs a supervised owner. It preserves
history, threads a stateful model across turns, accumulates usage and emits
events. A one-shot ExAgent.run/3 remains useful inside scripts and jobs.
Start a conversation
{:ok, server} = ExAgent.AgentSupervisor.start_agent(
  agent: ExAgent.new(model: "test", instructions: "Be concise."),
  agent_id: "docs-conversation",
  namespace: "docs-workspace",
  pubsub: :local,
  max_pending: 2
)

{:ok, first} = ExAgent.Server.chat(server, "Hello!")
{:ok, second} = ExAgent.Server.chat(server, "Continue.")
%{first: first.output, second: second.output}
The application chooses a stable ID and obtains the namespace from authenticated
application state. Do not derive authority from model text or convert arbitrary
tenant names to atoms. chat/3 is synchronous and returns {:error, :busy} while
another run is active.
Subscribe before asynchronous admission
alias ExAgent.{Event, PubSub, Server}

pubsub = PubSub.normalize(:local)
topic = Event.agent_topic("docs-conversation", "docs-workspace")
:ok = PubSub.subscribe(pubsub, topic)
{:ok, request_id} = Server.send_message(server, "Continue asynchronously.")

receive do
  {:exagent_event, %Event{namespace: "docs-workspace",
    request_id: ^request_id, type: :run_finished, payload: payload}} ->
    payload.output
after
  2000 -> {:error, :event_not_observed}
end
Match the namespace and request ID for the authenticated screen or job. Handle
run_failed and server_request_cancelled as well as run_finished in production.
The snippet shows the success path with a local Test model; its two-second wait
is an example receive timeout, not a provider deadline.
send_message/3 acknowledges volatile queue admission, not completed work.
It admits up to max_pending queued requests, then returns
{:error, :queue_full}. PubSub events are not a durable queue: reconnect using
Server.history/1, Server.health/1 or confirmed Store data.
For Phoenix, use {ExAgent.PubSub.Phoenix, MyApp.PubSub} after your application
starts that PubSub. Framework recipes
show the authenticated host boundary for LiveView and Oban.
Stream a one-shot run
agent = ExAgent.new(model: %ExAgent.Models.Test{label: "Hello from Elixir"})

events = ExAgent.run_stream(agent, "Hello!") |> Enum.to_list()
{:result, result} = List.last(events)
result.output
# => "Hello from Elixir"
The stream emits {:delta, text}, then {:result, result} or {:error, error}.
Deltas can span tool and corrective-output requests; they are provisional until
the final validated result. Enumerate once: a second enumeration starts a new
run. Halting closes owned resources; a suspended stream continuation must be
resumed or halted by its owner.
Cancel and checkpoint
Server.abort/1 cancels in-flight work and is idempotent. It does not reverse a
tool effect. With a Store configured, a failed save retains the new state in
memory and blocks further mutations. Retry Server.checkpoint/1 to save that
state, rather than submitting the prompt again.
Durability and approvals explains the difference
between conversation snapshots and resumable execution.
API: ExAgent.Server,
ExAgent.Event, ExAgent.PubSub,
ExAgent.run_stream/3.
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    Durability and human approvals

Saving a conversation and resuming a paused execution solve different problems.
Choose the boundary first; then supply the Store and trusted host configuration
that boundary needs.
Choose what must survive
	Need	Mechanism	Application responsibility
	A later follow-up with the same messages	Serialized history	Save history and retain the model state your adapter needs.
	A restarted Server or Session	Confirmed snapshot	Supply the trusted agent/policy template and Store.
	Approval or restart at an admitted execution boundary	Persisted continuation record	Supply versioned bindings, authorization, codecs and explicit recovery.
	An uncertain payment, write or remote request	External reconciliation	Establish the real outcome before deciding what may execute next.

None of these makes an arbitrary external effect transactional or exactly once.
Add a conversation checkpoint
{:ok, server} = ExAgent.AgentSupervisor.start_agent(
  agent: ExAgent.new(model: "test"),
  agent_id: "docs-checkpoint",
  namespace: "docs-workspace",
  store: :ets
)

{:ok, result} = ExAgent.Server.chat(server, "Hello!")
:ok = ExAgent.Server.checkpoint(server)
result.output
ETS is ephemeral: losing its table owner or the VM loses the data. For durable
storage, your application brings ecto_sql, postgrex and a supervised Repo,
runs ExAgent.Store.Postgres.migrate(MyApp.Repo), then uses
store: {ExAgent.Store.Postgres, MyApp.Repo}. See the
SQL and migration contract.
Snapshots contain portable history, usage and metadata. The live model, tools,
credentials and closures come from the trusted template on restart. Strings can
still contain secrets introduced by your application; JSON portability is not
secret detection.
Handle a failed save
An unconfirmed save returns ExAgent.CheckpointError, while the runtime retains
the new state and marks it dirty. Further mutations wait for a confirmed save.
Server.checkpoint/1 and Session.checkpoint/1 retry storage only. They do
not call the model, tool or state-change function again.
Restore accepts absence as a new conversation, but rejects corrupt, future or
mismatched snapshots. Treat that error as a recovery decision rather than
silently starting empty.
Use persisted approval
The job integration recipe is the complete
starting point. It runs with TestModel and ETS, so it needs no Oban, database or
credentials:
EXAGENT_OFFLINE=1 MIX_ENV=test mix run examples/continuation_job.exs

The demonstrated sequence is:
	Run a trusted template with a scoped Store and stable execution ID.
	Pause before a tool that requires approval; its effect has not executed.
	Read the current record using ExAgent.Continuation.get/2.
	Authenticate the actor and persist the exact decision with decide/4.
	Enqueue a wake-up after the decision commits.
	Inspect the same record, then resume its approved cursor with the trusted template.

An approval binds the record lifetime, revision, approval ID and payload hash.
The host's authorize callback establishes authority; the prompt cannot approve
itself. A decision changes data and does not execute the tool. A duplicate job
reads the existing state: waiting stays waiting, terminal stays terminal, and an
active claim does not become a second attempt.
Recover uncertainty explicitly
After owner loss, recover the expired claim and reconcile unknown effects using
host evidence. Changing an agent's instructions, tools, policy, mapping or codec
requires an appropriate version/binding change. Reusing an ID under changed code
does not prove the old boundary still authorizes it.
Checkpoint retry tokens authorize the exact data transition only. A storage ACK
does not authorize new model/tool IO. Resume validates current authority and
bindings, and completed steps are data rather than replay instructions.
PostgreSQL persists confirmed records across VM restarts. Applications own database
availability, backup/restore, effect reconciliation and deployment coordination;
the Store does not provide arbitrary cluster failover or external-effect rollback.
API: ExAgent.Store,
ExAgent.Continuation,
ExAgent.CheckpointError,
ExAgent.resume/3.
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    Coordinate agents

For durable typed shared state, configure shared_state_codec: MyCodec on
Session.start_link/1. Implement ExAgent.Session.StateCodec.encode/1 to return
portable JSON and decode/1 to return the application's state. Supply that module
again on restart: snapshots never choose code. Session checks snapshot structure,
identity, roster, policy identity and continuation bindings before decode, then
restores its policy with the decoded state. Keep callbacks pure. Failed encoding
keeps the existing unconfirmed checkpoint block; no callback failure silently
starts an empty session. Omitting the codec keeps ordinary JSON shared state.
Choose coordination according to the state and ownership you need. Adding more
agents does not require a fixed researcher, worker and reviewer pipeline.
	Pattern	Public entry	Use when
	A helper exposed as a parent tool	Coordination.delegation_tool/2	The parent decides when to call a specialist.
	Several participants taking turns	Session and a TurnPolicy	Shared state needs one writer and explicit turn ownership.
	A resumable sequence	Coordination.Composition	Completed steps must survive a pause or restart.
	A selected branch or bounded parallel branches	Coordination.Flow	The host needs explicit routing or bounded fan-out.

Composition and Flow are experimental host-defined APIs with bounded supported
combinations. They do not provide a general distributed workflow engine.
Delegate inside the parent's scope
alias ExAgent.Message.Part.ToolCall

helper = ExAgent.new(model: %ExAgent.Models.Test{label: "A concise summary."})
delegate = ExAgent.Coordination.delegation_tool(helper, name: "summarize")

model = %ExAgent.Models.Test{
  script: [
    {:tool_calls, [
      %ToolCall{tool_name: "summarize", tool_call_id: "summary-1",
        args: %{"prompt" => "Summarize this note."}}
    ]},
    "Summary received."
  ]
}

parent = ExAgent.new(model: model, tools: [delegate])
{:ok, result} = ExAgent.run(parent, "Summarize my note.")
result.output
# => "Summary received."
The helper inherits ancestor permissions and limits. Its reported work is part
of the parent's inclusive totals. For a custom auxiliary call, use
ExAgent.run_child/4 with the current RunContext; an unrelated ExAgent.run/3
does not establish that parent scope.
Give shared state one writer
alias ExAgent.Session
alias ExAgent.Session.Participant

{:ok, session} = Session.start_link(
  shared_state: %{notes: []},
  participants: [
    Participant.new(id: "writer", kind: :agent),
    Participant.new(id: "editor", kind: :human)
  ],
  policy: {:initiative, order: ["writer", "editor"]}
)

{:ok, "writer"} = Session.start(session)
{:ok, state, "editor"} = Session.take_turn(session, "writer", fn current ->
  {:ok, %{current | notes: ["Draft ready" | current.notes]}}
end)
state.notes
# => ["Draft ready"]
Session owns mutations. Tools use a Session.SharedState handle through
RunContext.deps to read or propose changes through its API. A human participant
is an application-controlled turn, not an automated agent with a human label.
Add durable orchestration
Start from the coordination recipes
and runnable examples/coordination_workflows.exs. They show versioned trusted
definitions, input mappings, output bindings and continuation configuration.
Composition.run/3 requires a continuation Writer configuration; construction
does not execute callbacks or recover configuration from serialized data.
Flow uses a host selector for routing or a flat set of bounded parallel branches.
Its :collect and :fail_fast policies have explicit outcomes; fail-fast cannot
undo effects that a sibling already completed. Current limits include at most
32 branches/concurrent workers, independent 64 KiB branch/merge JSON bounds and
an 8 MiB journal. See the module reference for the exact definitions, options,
outcome shapes and unsupported nesting combinations.
API: ExAgent.Coordination,
ExAgent.Session,
ExAgent.Coordination.Composition,
ExAgent.Coordination.Flow.
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    Test your integration

Use TestModel to test application behavior without credentials or a network.
Test a real provider, database or exporter separately when your application
depends on that system's actual behavior.
Assert on the public result
defmodule DocumentationAgentTest do
  use ExUnit.Case, async: true

  test "returns the validated final output" do
    agent = ExAgent.new(model: %ExAgent.Models.Test{label: "Ready"})
    assert {:ok, result} = ExAgent.run(agent, "Start")
    assert result.status == :succeeded
    assert result.output == "Ready"
    assert result.request_count == 1
  end
end
Put this in your application's test/ directory and run mix test.
Use script: for sequential responses, {:tool_calls, calls} for tool requests
and fn messages, params -> response end to inspect the actual request.
The messages include the history supplied to that interaction.
Script every expected request
An initially empty script uses label: or the generic response. A nonempty
script must cover the whole loop, including the next response after a tool or an
output-validation retry. Exhaustion fails instead of inventing a final answer.
This script records one simulated effect, then fails on the next request:
effects = :atomics.new(1, [])
tool = ExAgent.Tool.new(
  name: "record",
  parameters_json_schema: %{"type" => "object", "properties" => %{}},
  takes_ctx: false,
  call: fn _args ->
    :atomics.add(effects, 1, 1)
    {:ok, "recorded"}
  end
)
model = %ExAgent.Models.Test{script: [
  {:tool_calls, [%ExAgent.Message.Part.ToolCall{
    tool_name: "record", tool_call_id: "record-1", args: %{}}]}
]}
agent = ExAgent.new(model: model, tools: [tool])
{:error, %ExAgent.RunError{partial: partial}} = ExAgent.run(agent, "Record once.")
%{status: partial.status, requests: partial.request_count, effects: :atomics.get(effects, 1)}
# => %{status: :failed, requests: 2, effects: 1}
Make effects observable
Inject a dependency that records tool invocations or sends a message to the test
process. Assert on arguments, effect count, returned parts and terminal result.
Use an observable admission or effect boundary rather than elapsed sleeps to
prove ordering. Tools and output contains a scripted tool run.
Cover invalid arguments before an effect, failure after an effect, exhausted
budgets, cancellation, failed checkpoint and duplicate approval/job wake-ups.
A failed final result must not accidentally make the application repeat a
completed tool. Verify that checkpoint retry only repeats storage.
Test the external boundary separately
	Your application uses	Verify
	A real model	Exact endpoint/model, tool envelope, reasoning settings, streaming and output schema.
	PostgreSQL	Confirmed saves, restart/restore, competing decisions and uncertain-effect recovery.
	MCP	Your server's protocol, identity, timeout behavior and remote outcome.
	LiveView or jobs	Scoped event correlation, reconnect, duplicate deliveries and authenticated approval.
	OpenTelemetry	Parentage, status, usage quality, permitted content and destination ingestion.

A skipped or excluded case never ran. A selected case that times out fails.
TestModel covers local execution contracts; it cannot prove a provider's wire
compatibility, database durability or successful trace ingestion.
See Supported features and limits for the supported configurations.
API: ExAgent.Models.Test, ExAgent.RunError.
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    Connect MCP tools

ExAgent.MCP.Client discovers tools from a Model Context Protocol server and
exposes them as ExAgent.Tool values. Use those tools through the ordinary agent
loop to retain local validation, permissions and scoped accounting.
The client supports stdio and opt-in Streamable HTTP. This page contains
external setup recipes, not offline examples: install/start a trusted server
and supply a qualified tools model before executing them.
Connect a stdio server
This example uses the filesystem server already shown in the API reference.
The application chooses and owns the executable, arguments and allowed directory;
do not obtain them from the model's prompt.
{:ok, client} = ExAgent.MCP.Client.start_link(
  command: "npx",
  args: ["-y", "@modelcontextprotocol/server-filesystem", "./data"],
  timeout: 5000,
  max_pending: 16
)

try do
  {:ok, tools} = ExAgent.MCP.Client.tools(client)
  agent = ExAgent.new(model: chat_model, tools: tools)
  ExAgent.run(agent, "List the allowed files.")
after
  ExAgent.MCP.Client.close(client)
end
chat_model is the application's qualified model from
Models. The example command may download a package;
production applications should manage and pin their chosen server separately.
Stdio uses the 2024-11-05 protocol profile.
Supply an HTTP pool
For Streamable HTTP, the application starts its own Finch instance with
HTTP1-only pools. This child belongs in your supervision tree:
{Finch, name: MyApp.MCPFinch,
  pools: %{default: [protocols: [:http1], size: 8, count: 1]}}
Connect to your trusted endpoint. The URL below is a placeholder:
{:ok, client} = ExAgent.MCP.Client.start_link(
  transport: :streamable_http,
  url: "https://mcp.example.invalid/mcp",
  finch: MyApp.MCPFinch,
  headers: [],
  timeout: 5000,
  max_pending: 16
)
HTTP uses the 2025-06-18 profile. Size the pool for requests and control traffic;
at least two free connections are needed for a server request during an SSE
response. HTTP2 is outside the supported configuration. The library does not
inspect Finch internals to certify that the application honored this precondition.
Own failures and cleanup
	A request timeout or caller loss drops local pending state. It does not prove
the remote tool stopped or rolled back.
	max_pending limits admission; saturation returns {:error, :busy} before send.
	Byte limits bound frames/response retention, not arbitrary upstream traffic or
the BEAM mailbox under a push transport.
	After a session 404, Client.reconnect/1 explicitly starts a new handshake.
It does not replay the previous tool request.
	Client.close/1 closes owned transport resources. The application owns the
external server, credentials and any external effects.

Calling Client.call_tool/3 directly is transport IO and bypasses the agent's
approval boundary. Use generated tools in the agent for ordinary guarded calls.
Resume an approved MCP call
Persisted continuation requires explicit non-secret endpoint/principal references
through continuation_binding:. These references bind identity; they neither
authenticate the peer nor persist the credentials. On resume, reconnect the
trusted client and rediscover the current inventory before validating the call.
Follow the MCP continuation recipe
for the complete binding. The client defaults to 128 pending requests and 8 MiB
frames; configure tighter limits when your application needs them. Use the
module reference for exact options. Verify your server's protocol and OAuth
deployment separately from the agent's local tool validation.
API: ExAgent.MCP.Client,
ExAgent.MCP.StreamableHTTP.
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    Diagnose an integration

Start with the boundary that failed: construction, model admission, tool
validation, effect execution, persistence or export. Retain the known progress
without turning uncertainty into permission to repeat work.
Common symptoms
	Symptom	Inspect	Next action
	A provider resolves but tools/streaming are rejected	Model protocol, capabilities and explicit profile.	Configure the qualified profile; catalogue membership is insufficient.
	invalid_tool_arguments before invocation	Final arguments envelope, strict JSON, schema and stock diagnostics.	Fix the producer/profile. Preserve the argument gate; do not strip evidence or repair JSON.
	Output validation fails	Ecto changeset, output mode and remaining request budget.	Fix the output contract or input. Deliver only the successful terminal output.
	Server returns :busy / :queue_full	Active run, pending count and byte bounds via Server.health/1.	Apply application backpressure; queue admission is volatile.
	An event appears on the wrong screen	Namespace and request ID in ExAgent.Event.	Subscribe to the authenticated topic and match both identifiers.
	A checkpoint fails	CheckpointError and current dirty state.	Retry the exact storage transition, not the prompt or effect.
	Restore rejects stored data	Snapshot/record version, ID, policy and model/tool bindings.	Follow migration; do not silently replace it with an empty conversation.
	A resumed attempt reports uncertainty or an active claim	Current continuation record and external effect evidence.	Recover/reconcile explicitly; do not start a competing fresh run.
	MCP times out	Request deadline, pool capacity and remote outcome.	Treat the effect as potentially completed; reconnect never means replay.
	Token/cost totals differ across parent and child spans	Inclusive totals, provenance and completeness.	Read the root once; do not add an inclusive parent to its children.

Langfuse or Opik shows empty input/output
With default content capture disabled, Input null and Output undefined are
expected. They are not evidence that a model step did nothing. Use the
observation's attributes to inspect run/root/parent IDs, request/tool counters,
status, usage completeness, provenance and estimated cents.
TestModel tokens are synthetic, and estimated cost is not an invoice. A recovery
trace can retain an earlier error followed by a valid checkpoint/resume; inspect
the operation's place in the tree and its causal outcome. Historical error spans
are not erased by later success.
Read Observability before enabling content capture or choosing an
export route. Content redaction occurs before transport; the host owns credentials,
SDK and exporter lifecycle.
Distinguish test results
An excluded test never executed. Provider and SQL tests require their external
systems and explicit configuration. An executing test that reaches its timeout
fails. A passing TestModel test establishes local behavior, not provider
compatibility. Use Testing to select the relevant boundary.
Report a reproducible problem
Include the package/source version, Elixir/OTP, model/transport profile, a minimal
public-API example, the sanitized reason and the relevant partial counters/status.
Use TestModel when the issue can be reproduced locally. Include real-backend
evidence separately when the failure depends on that backend.
Do not attach a whole live result, error, .env, credential-bearing model or
unredacted trace payload. Application data can contain secrets even when it is
valid JSON.
API: ExAgent.RunError,
ExAgent.Server.health/1,
ExAgent.Continuation.
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    Optional OpenTelemetry observability

ExAgent instruments operations with native Erlang/Elixir OpenTelemetry.
The application owns its SDK, sampler, resource, processors, exporter and
credentials. A tracing service is optional for the core, Server and Session.
ExAgent is the span producer for its executions. Its optional ReqLLM bridge
adds request metadata to existing model spans and preserves tracing for
standalone ReqLLM calls. Use one bridge to avoid duplicated generations.
1. Application setup
Add these dependencies when your application needs native OTLP tracing:
{:opentelemetry_api, "~> 1.5.0"},
{:opentelemetry, "~> 1.7.0"},
{:opentelemetry_exporter, "~> 1.11.0"}
The SDK/exporter belong to the application. API availability alone is a no-op
tracer without a running SDK. Configure the route before starting the SDK.
This direct HTTP configuration illustrates exporter options. Direct native HTTP
has an exporter lifecycle limitation: timeouts/shutdown can retain HTTP profiles,
atoms or active sockets. For bounded ownership use the
isolated VM or
Collector route.
import Config

config :opentelemetry,
  processors: [
    {ExAgent.Observability.BoundedProcessor,
     %{
       name: :exagent_export,
       exporter: {:opentelemetry_exporter, %{}},
       max_queue_size: 2048,
       max_export_batch_size: 256,
       scheduled_delay_ms: 1000,
       exporting_timeout_ms: 2000,
       shutdown_timeout_ms: 1000
     }}
  ]

config :opentelemetry_exporter,
  otlp_protocol: :http_protobuf,
  otlp_traces_endpoint: System.fetch_env!("OTEL_EXPORTER_OTLP_TRACES_ENDPOINT")
These capacities are configuration examples, not latency or throughput guarantees.
Use the full signal-specific traces URL. otlp_endpoint appends /v1/traces;
otlp_traces_endpoint preserves its complete path.
Supply authentication through OTEL_EXPORTER_OTLP_TRACES_HEADERS, using
comma-separated header=value pairs, or trusted otlp_traces_headers configuration.
Set OTEL_SERVICE_NAME and resource attributes for your application.
Keep credentials out of processors: bootstrap arguments: OTP supervisor
reports can retain and print those arguments. The example's exporter map is
empty so its implementation resolves credentials from its own configuration.
Custom exporters should resolve secrets inside initialization too.
An existing OTel application integrates this route with its current provider;
ExAgent does not replace that provider or install a processor automatically.
The processor sees every recording span routed through the provider.
For a named provider, supply an explicit tracer: to
ExAgent.Observability.OpenTelemetry.new/1 and a matching processor resource:.
Avoid configuring both span_processor: and processors:. SDK 1.7 can
short-circuit later processors when one drops: put dropping processors last
and check your intended fan-out.
2. Enable instrumentation
alias ExAgent.Observability.OpenTelemetry

tracing = OpenTelemetry.new()
agent = ExAgent.new(model: model, observability: tracing)
{:ok, result} = ExAgent.run(agent, "A request")
model is your configured application model. Supply observability: on a run
or Server/Session when that scope needs instrumentation. Spans cover runs,
model requests, tools, delegation, compaction and checkpoints. Server owns a run
span through its checkpoint; it does not create a conversation-lifetime span
or one span per token. Model spans end before after-request hooks and tool IO.
The default tracer resolves the live provider for each span. If you pass a
tracer: handle explicitly, replace it when recreating its provider.
ReqLLM and one owner for request spans
After SDK configuration, attach the integrated bridge once at application startup:
:ok = ExAgent.Observability.ReqLLM.attach()
It uses ReqLLM 1.26's public adapter and mapping. During an ExAgent request it
adds bounded request/response IDs, model, server address/port, max tokens,
stream flag and first-chunk time to the existing model span. It does not create
another generation or overwrite ExAgent status, accounting, cost or content.
Standalone ReqLLM calls keep their ordinary spans and child callbacks.
exagent.req_llm.request_id identifies the upstream interaction.
gen_ai.response.time_to_first_chunk is in seconds. Invalid or unknown values
are omitted. Raw ReqLLM payload capture stays disabled for this adapter even
when enabled globally; ExAgent content uses its own redactor.
Replace a separate ReqLLM.OpenTelemetry.attach/1,2 with the integrated attach.
A foreign bridge is rejected without detaching it. Observed ReqLLM model calls
fail with {:observability_conflict, :req_llm_bridge} before provider IO when
an incompatible bridge is active. Third-party instrumentation and concurrent
handler reconfiguration require application coordination.
Optional metrics
Add opentelemetry_api_experimental ~> 0.6.0 and
opentelemetry_experimental ~> 0.6.0. Configure that SDK's :readers and start it
before enabling measurements:
:ok = ExAgent.Observability.ReqLLM.attach(metrics: [models: ["my-fixed-model"]])
Provide 1–32 unique model labels; other models map to "other". The instruments
are operation duration, token usage, time to first chunk and time per output
chunk. Durations use seconds and token usage uses {token} with normalized
quality. Other dimensions are fixed input/output and error labels. IDs,
endpoints, response model names and content do not become series dimensions.
The application owns views, aggregation, reader/exporter and their lifecycle.
Choose a metric-capable destination separately from Langfuse/Opik trace ingestion.
An absent or stopped metric SDK drops measurements. No instrument cache survives
SDK restart. Normalized zeros do not establish actual zero consumption.
Tracking maintenance
ReqLLM keeps in-flight tracking entries. A worker dying without a terminal event
can leave one behind. Optionally supervise this child after bridge configuration:
{ExAgent.Observability.ReqLLM.Maintenance,
 ttl_ms: 120_000, interval_ms: 30_000}
The TTL must exceed every permitted live request, including standalone calls,
streams and retries. Bound indefinite requests before choosing a finite TTL.
Cleanup is age-based, so a shorter TTL can remove active tracking and lose
terminal diagnostics. The worker neither changes deadlines nor starts an SDK.
Read numeric counters with ExAgent.Observability.ReqLLM.Maintenance.stats/0.
Applications with an existing maintenance job can call
ExAgent.Observability.ReqLLM.prune_stale_spans(ttl_ms) instead.
Pruning removes tracking entries; ExAgent's watcher closes its own span separately.
detach/0 removes this bridge's handler/entries. Periodic scanning does not impose
a hard bound on upstream table size or request admission.
Application-owned process boundaries
Capture before dispatch and attach in the receiving process:
context = OpenTelemetry.capture_context()

Task.async(fn ->
  OpenTelemetry.with_context(context, fn ->
    ExAgent.run(agent, "Another request")
  end)
end)
ExAgent propagates context across its tools, child runs and runtime requests.
Server queues capture at admission; lazy streams capture at enumeration unless
an explicit trace_context: is supplied. Handles contain bounded span context
and instrumentation settings, not arbitrary baggage. They are live runtime values,
not snapshot data. Attachment restores the previous trace and owned Logger keys.
Durable attempts
A confirmed pause closes the attempt span with exagent.status=paused and no
OTel error. Resume creates another attempt under the same run_id and record_id.
Use attempt_id to distinguish them. Lifetime request/tool totals are cumulative
snapshots: do not add snapshots across resume or add parent totals to children.
Validated continuation references expose only version, IDs, revision and optional
attempt ID. Actors, decision tokens, stored records and payloads are not exported.
3. Privacy before export
Prompts, responses and tool arguments/results are off by default. ExAgent exports
bounded IDs, status and usage rather than live model/dependency configuration,
arbitrary exception messages, stacks or provider bodies.
Opt-in capture requires an explicit redactor:
tracing = OpenTelemetry.new(
  content: true,
  redact: fn _field, _value -> {:ok, "[content withheld]"} end,
  max_content_bytes: 4096,
  max_content_input_bytes: 65_536
)
A redactor returns {:ok, safe_utf8_binary} or :drop. Oversized input is dropped
before calling it. Invalid/oversized output or callback failure drops the field
before creating SDK attributes. No unredacted prefix is exported. Keep synchronous
redactors fast; they are trusted callbacks, not sandboxed workers.
Only bounded plain data is admitted. Structs, including Ecto output, and opaque
values are dropped before redaction. Enabling content does not automatically
serialize custom types. Backend masking happens after transport and is not this
privacy boundary. Exporters and their logs have independent privacy contracts.
4. Usage and cost
The exagent.gen_ai.v1 profile uses an explicit subset of
GenAI conventions.
	gen_ai.usage.* describes model requests; exagent.usage.* on a run is its
inclusive subtree aggregate. Summing both counts work twice.
	Input/cache/reasoning dimensions follow declared semantics. Unknown input
semantics omit the GenAI total and retain the reported value separately.
	ReqLLM numbers retain normalized quality and unknown provider presence, including
at zero. Missing values remain unavailable; output does not add a reasoning subset.
	Estimated cents reuse execution accounting without another pricing call.
Availability and known-subtotal fields distinguish complete from partial cost.
	Abort or worker loss cannot reconstruct missing usage. Synthesized Server
failures mark the retained accounting partial/unknown instead of claiming a total.

Sampled or lossy spans are not a durable billing ledger. Host request/tool counts
measure admissions rather than completed effects; invoice data belongs to the
application/provider integration.
5. Bounded export and diagnostics
BoundedProcessor has finite queued-plus-in-flight slots, a bounded batch and one
export worker. The run does not wait for its network IO. Saturation drops rather
than accumulating indefinitely. Slot count is not a byte bound on arbitrary
application attributes or exporter allocations. Ordering is not guaranteed FIFO.
An exporter failure/timeout drops the batch without implicit retry.
max_exporter_restarts: n limits replacements per processor instance;
:infinity is the default. Zero permits the initial worker only. Exhaustion
keeps the processor alive as :unavailable, discards queued spans and drops
admission. Application restart resets the budget; it does not repair HTTP cleanup.
BoundedProcessor.stats(:exagent_export) exposes local scalar counters.
accepted counts enqueue admission and exported counts successful callbacks.
Neither guarantees durable destination ingestion. Stock HTTP can ignore
partial_success; query the destination and consume loss diagnostics separately.
force_flush/1 requests asynchronous export; it is not a delivery acknowledgement.
shutdown/1 returns final stats after discarding pending/in-flight work and bounded
cleanup; it does not drain. Flush and wait for an application-defined barrier when
needed, then remove the route through the application's SDK/supervision lifecycle.
Counters reset on restart. Slow custom processors, samplers or callbacks can
still block their own callers.
6. Send traces to Langfuse or Opik
Use OTLP HTTP/protobuf and your deployment's full traces endpoint. Keep
credentials in exporter configuration and out of spans or bootstrap arguments.
	Destination	Cloud traces endpoint	Authentication headers
	Langfuse EU	https://cloud.langfuse.com/api/public/otel/v1/traces	Authorization=Basic <base64(public_key:secret_key)>, x-langfuse-ingestion-version=4
	Opik	https://www.comet.com/opik/api/v1/private/otel/v1/traces	Authorization=<api-key>, projectName=<project>, Comet-Workspace=<workspace>

Use your region or self-hosted URL when applicable. The header names and endpoint
requirements come from Langfuse OTLP
and Opik OTLP.
These are traces endpoints; configure a separate destination for metrics.
Opik attribute presentation
Opik places unrecognized attributes in input and does not display resource
attributes as ordinary span metadata. To preserve diagnostics in metadata while
leaving content disabled, apply an application-owned projection of the public
OTLP map. This example preserves scalar types, identities, status and timestamps:
defmodule MyApp.OpikProjection do
  @model_keys ~w(gen_ai.operation.name gen_ai.provider.name gen_ai.request.model
                 gen_ai.usage.input_tokens gen_ai.usage.output_tokens)

  def project(%{resource_spans: resources} = request) do
    resources = for resource <- resources do
      scopes = for scope <- resource.scope_spans do
        spans = for span <- scope.spans do
          native = span.attributes
          diagnostic = Enum.map(native, &prefix(&1, "opik.metadata."))
          resource_metadata = Enum.map(resource.resource.attributes,
            &prefix(&1, "opik.metadata.resource."))

          model = Enum.any?(native, &(&1.key == "exagent.operation" and
            &1.value == %{value: {:string_value, "model"}}))
          semantic = if model, do: Enum.filter(native, &(&1.key in @model_keys)), else: []
          attributes = diagnostic ++ resource_metadata ++ semantic
          true = length(attributes) <= 64
          %{span | attributes: attributes}
        end
        %{scope | spans: spans}
      end
      %{resource | scope_spans: scopes}
    end
    %{request | resource_spans: resources}
  end

  defp prefix(attribute, prefix), do: %{attribute | key: prefix <> attribute.key}
end
Compile this module in your application. Set request_profile: MyApp.OpikProjection
in the trusted configuration of the isolated gRPC exporter and route its output
through the Collector HTTP bridge
to Opik's endpoint. The direct stock HTTP exporter has no request_profile option.
This projection is for the converter interface described in the
isolated transport guide.
The 64-attribute bound rejects excessive expansion instead of silently losing data.
The model fields populate inference usage; other operations remain general spans.
No fake arguments or results are added to force a backend type.
With content off, Langfuse and the projected Opik route can show Input null or
Output undefined; an empty preview is not a missing trace.
Inspect the hierarchy and attributes for run/request IDs, terminal status,
accounting quality and partial progress. A recovered execution retains the
earlier failed attempt in the trace; success does not erase its error history.
Further destination-specific labels require trusted application mappings according
to the backend's attribute contract, without exporting private content.
7. Verify your application's route
First exercise tracing with TestModel and an in-memory exporter. Then check the
actual destination's hierarchy, errors, generation usage and permitted content.
Verify cancellation, pause/resume and checkpoint retry when your application uses
them. A successful HTTP response alone cannot establish how a backend retained
or displayed every span.
The packaged local example needs no provider or cloud credentials:
EXAGENT_OFFLINE=1 MIX_ENV=test mix run examples/observability.exs

Its optional --bench measures synthetic framework instrumentation overhead,
not model latency or a production SLO. Prompts, evaluations, datasets and
historical backend data remain application/service concerns.
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    Jobs with persisted approvals

continuation_job.exs is a runnable,
deterministic recipe using public continuation APIs. A queue attempt loads the
record first: a pending approval waits, an approved/ready record resumes its exact
cursor, and a terminal record returns data without starting another run. A claimed
attempt remains busy; uncertainty requires explicit host recovery/reconciliation.
The demo uses ephemeral ETS and synthetic effects; PostgreSQL durability and an
actual Oban worker require application configuration.
EXAGENT_OFFLINE=1 MIX_ENV=test mix run examples/continuation_job.exs

The trusted app supplies the template, scoped Store, stable run ID, versioned
definition/policy/model references, codecs and credentials. Job arguments carry
only the application's identifier. Tenant/actor authorization is resolved from
authenticated app state; a prompt, job payload or notification cannot approve a
tool. Persist decisions with ExAgent.Continuation.decide/4, including the exact
record lifetime, revision, approval ID and payload hash. Enqueue a wake-up only
after the decision commits. A duplicate wake-up inspects the same durable record.
For Oban, the app's perform/1 calls the recipe's dispatch/4. A terminal result
or :await_approval completes that queue attempt. The app can schedule a later
wake-up for :attempt_in_progress; :host_recovery_required enters its recovery
flow. A checkpoint error retries only its captured data transition through
Continuation.retry_checkpoint/2; its receipt cannot authorize another effect.
Do not convert every RunError into a fresh ExAgent.run/3. Oban uniqueness is
useful queue admission and does not replace the continuation's CAS boundary.
The library owns neither Oban nor the app's tables, authentication, jobs or
database lifecycle. Replace the demo ETS store with the app-owned PostgreSQL Repo
and durability: :durable after configuring and verifying durable storage. A changed template
must change its version/reference, and resumes still validate current tool,
authority, Model and output bindings. The recipe does not provide transactional
external effects or exactly-once delivery.
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    Phoenix, LiveView and Oban integrations

Use the packaged recipes in examples/continuation_integrations/ to present
conversation events, persist authenticated approval and wake a resumable run from
a queue. Phoenix and Oban are application dependencies; ExAgent does not start
their endpoint, Repo, tables or queues.
Wire the application
Copy live_view.ex, oban_worker.ex and job_dispatch.ex into your application's
compilation paths. They define example macros and dispatch code, not modules
installed in ExAgent's runtime. The recipes use Phoenix 1.8, LiveView 1.2,
Phoenix.PubSub 2.3 and Oban 2.24 APIs.
defmodule MyAppWeb.ContinuationLive do
  use ExAgent.Examples.ContinuationLive, host: MyApp.ContinuationHost
end

defmodule MyApp.Workers.Continuation do
  use ExAgent.Examples.ContinuationWorker, host: MyApp.ContinuationHost
end
Add these children alongside your application's Repo and endpoint:
children = [
  {Phoenix.PubSub, name: MyApp.PubSub},
  {Oban, repo: MyApp.Repo, queues: [continuations: 4]}
]
Configure your Server with pubsub: {ExAgent.PubSub.Phoenix, MyApp.PubSub}, an
authenticated namespace, trusted agent and scoped Store/continuation settings.
Run your Repo, ExAgent Store and Oban migrations before admitting durable work.
Resolve executable configuration in trusted host code, never from browser/job JSON.
Implement the host module
MyApp.ContinuationHost supplies the following functions:
	Function	Responsibility and return
	open(session)	Authenticate and authorize the conversation. Return {:ok, %{actor: authenticated_context, reference: opaque_host_reference}} or an error.
	live_target(context, action)	Reauthorize :view, :stream, :decision or :resume. Resolve server, namespace, agent ID and PubSub; execution also supplies trusted prompt and options. Return {:ok, target} or an error.
	authorize(context, actor, decision, requested)	Enforce current authority over the exact persisted request. Return {:ok, bounded_actor_id} or an error; passed to Server.decide/3.
	present_history(history)	Produce authorized, redacted text from Server.history/1.
	present_approval(approval)	Present the tool and arguments while preserving the bound payload hash.
	job_target(reference)	Authorize the service principal and resolve trusted agent, prompt, continuation and options for the opaque reference. Return {:ok, target} or an error.

Bind references to the authenticated tenant/owner. A queue reference selects work;
it is not an authorization credential. The queue service principal and human
decision actor can have different permissions.
LiveView events and reconnect
The recipe subscribes after an authorized connected mount. Private socket state
holds the actor and trusted target. Render assigns hold presented history,
status, bounded correlation/approval identifiers and provisional text.
The browser cannot choose a module, template or executable run option.
Server.stream/3 acknowledges admission with {:ok, request_id}. Match event
version, namespace, agent ID, emitter, request ID and increasing sequence before
updating the screen. Ignore duplicate and foreign attempts. Restrict access to
the PubSub bus; sequence numbers are not a durable cursor or peer authentication.
Mount/refresh query Server.history/1, health/1 and continuation/1.
Reconnect can recover current state even when notifications were lost. A restarted
Server has a new emitter; the host resolves it under the same trusted identity.
Mount and refresh do not resume work automatically.
Approval and resume
An approval event carries the exact record ID, revision, approval ID, payload
hash and per-view operation ID. The host authorizer and persisted compare-and-swap
validate those values against the current pending request. Keep the operation ID
stable while displaying that revision. A stale or lost reply requires refresh.
Approve only persists a decision. Resume is a separate authorized action using
Server.resume/2 through LiveView start_async/3. Refresh on completion.
Closing a view ends its caller task; Server still owns admitted work.
Use Server.abort/1 for explicit cancellation and reconcile uncertain effects.
Queue delivery
The worker accepts exactly %{"reference" => binary_reference} and calls the
shared ContinuationJob.dispatch/4. New work runs; pending work waits; approved
work resumes its cursor; terminal duplicates return existing data.
Pending/terminal/success returns :ok. Enqueue a wake-up after approval commits;
a pending :ok neither polls nor grants execution. Errors, an active attempt or
uncertainty return {:cancel, reason}. The example uses max_attempts: 1 so an
operator resolves the condition before inserting/retrying another delivery.
Job uniqueness can help queue admission; the persisted continuation controls the
execution cursor. A queue/Store transaction cannot make an arbitrary external
effect transactional or exactly once. Follow Continuation jobs
and Durability for recovery.
API: ExAgent.Server, ExAgent.Event, ExAgent.Continuation.
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    Durable coordination recipes

examples/coordination_workflows.exs contains three deterministic recipes:
Ecto-validated extraction, a host router selecting one specialist, and an
extraction→publish sequence with human approval before publishing.
EXAGENT_OFFLINE=1 MIX_ENV=test mix run --no-start examples/coordination_workflows.exs --run

The script uses TestModel and its own ephemeral ETS scope, without provider keys,
network services or a database. Adapt its trusted definitions to your application.
Select one specialist
The host supplies a versioned selector. The selected branch executes; unselected
branches do not. Branch descriptors bind trusted agent, policy, model and output
references plus a host model codec. Version a reference when its meaning changes.
Portable binding data cannot reconstruct a live agent or authenticate an actor.
Persist extraction before approval
The sequence persists JSON text, validates it with the Ecto changeset in a
versioned input mapper and returns {:ok, input} for the publishing agent.
The mapper runs before the pause; resume uses the saved input and completed
extraction rather than executing them again.
Compile application Jason encoders when persisting custom schema structs, or
persist explicitly portable data as this standalone recipe does.
Continuation.decide/4 binds the authenticated actor's decision to the record
ID/revision, approval ID and payload hash. Application authentication and its
decision endpoint remain host responsibilities.
Choose durability and bounds
ETS provides atomic transitions inside one VM; its data disappears with its
table owner or VM. For durable recovery supply Store.Postgres, your Repo and
database lifecycle. Changed definitions, uncertain effects and recovery retain
the same explicit continuation contracts.
Flow bounds branch/concurrency and portable branch/merge results separately.
Journal or history admission can still reject a definition that fits individual
branch limits. See Coordination for supported forms
and Framework integrations for LiveView/job delivery.
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    Retrieve external data through a tool

The packaged external_retrieval.exs
recipe injects an application search function through public ExAgent APIs.
The application chooses its search service, database, cache and authorization.
Bind the caller's scope
Authenticate the caller and pass deps: %{space: space, search: search}.
The callback search.(space, query, limit) returns {:ok, hits} or
{:error, reason}. It must enforce the supplied space in the actual data source.
The model can supply only query; an extra space selector rejects before IO.
Bound returned passages
The recipe admits at most three results with unique references:
	Field	Contract
	reference	UTF-8 string, 1–512 bytes.
	text	UTF-8 string, at most 2,048 bytes.

Malformed or oversized results reject as a whole. Bound downloads/decoding inside
the external client too; validating returned data cannot limit allocations that
already happened while receiving it.
Passages become ToolReturn content in canonical history. They are not system
instructions, permission grants, approval actors or credentials. Continue to
enforce the run's authority and your source's access control.
Handle source failures
Callback errors, exceptions and catchable throws/exits map to
retrieval_unavailable. Private source responses, headers and connection settings
are not copied into tool results or error messages. The example performs no
automatic source retry. Reconcile any uncertain external effect separately.
Run the deterministic example locally:
EXAGENT_OFFLINE=1 MIX_ENV=test mix run examples/external_retrieval.exs

Verify your real search adapter's authorization, response limits and failure
handling separately. Returning passages does not establish resistance to prompt
injection; retrieved text remains untrusted application input.
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    MCP tools with persisted approval

Ordinary MCP calls need no new options. To use a discovered tool with persisted
continuation, give Client explicit, non-secret host identity references:
{:ok, client} = ExAgent.MCP.Client.start_link(
  transport: :streamable_http,
  url: "https://mcp.example.invalid/service",
  finch: MyHTTP1Pool,
  headers: [{"authorization", "Bearer " <> credential}],
  continuation_binding: %{
    endpoint: %{"id" => "inventory-service", "version" => "1"},
    principal: %{"id" => "tenant-account-123", "version" => "1"}
  }
)

{:ok, tools} = ExAgent.MCP.Client.tools(client)
agent = ExAgent.new(model: model, tools: tools)
Configure Finch's application-owned HTTP1-only pools and the ordinary transport
limits as before. Run/pause/get/decide/resume use the existing Continuation API and
host definition/policy/model refs and codecs. A committed approval is checked
against the currently reconstructed tools before new model/tool IO. Changed
endpoint, principal, transport, protocol or reference rejects with
:continuation_tools_changed, leaving the approved record available to its
original trusted definition. This does not add another approval path or retry an
uncertain effect.
The host chooses identity. endpoint identifies an externally stable service
definition; principal identifies the authority under which remote tools execute,
not the human approving the call. Use explicit id/version strings and update the
reference when its semantics change. A reference does not authenticate a peer or
establish that credentials belong to that principal; the host must enforce those
associations. Never put secrets in these references, infer a principal from an
Authorization header, or strip the private Tool metadata.
To rotate credentials for the same principal, start a new Client with the same
endpoint URL and identity references and new headers, discover tools, reconstruct
the trusted definition and resume with the existing reference. The new Client PID
and HTTP session do not change the persisted fingerprint. If credentials now
represent another principal, update its reference and obtain a new approval under
a new execution. A completed or uncertain call is not automatically replayed.
HTTP binds the effective public URL through SHA256 independently of the declared
endpoint reference. It normalizes URI host case, default ports and an empty path
to /, without DNS lookup or broader path equivalence. Binding rejects userinfo,
query and fragment before transport startup to keep URL credentials out of
authority. Move auth to headers for this mode. Ordinary unbound HTTP keeps its
existing query support. No URL literal, headers, secrets, Finch name, PID or session
ID enters the binding.
Stdio uses the same continuation_binding option. The host endpoint reference must
identify the command/arguments/environment's semantics because those values may
contain secrets and are not persisted. Stdio binds :protocol_version (default
2024-11-05) and requires that revision in the initialize reply before completing
the handshake. A mismatch returns :mcp_protocol_binding_mismatch. This equality
check does not qualify every possible MCP revision or authenticate the executable.
Protocol/Client tools without a trusted reference remain usable for ordinary
calls; persisted selection fails :tool_continuation_binding_required before
model/tool IO. Initial Store create/claim may already have occurred, following
existing tool-selection order. Malformed explicit identity options return
:invalid_mcp_continuation_binding before transport startup. Local tools with
execution_binding: nil retain their exact historical fingerprint.
Historical MCP approval rows did not identify the target/principal. They cannot
be silently upgraded by assigning the current target: a bound tool has a different
fingerprint. Start a new bound execution and obtain its explicit approval. Existing
local snapshots/descriptors do not require migration. Tool schemas, descriptions,
argument validation, permissions and effective-argument checks remain independent
authority and are still revalidated on resume.
Binding validation does not authenticate the peer or establish your OAuth/TLS
deployment. Verify those application transport boundaries separately. Use
MCP for ordinary connections and
Durability for persisted execution.


  

  
    
    OTLP through an application-owned exporter VM - ExAgent v2.0.0
    
    

    


  
  

    OTLP through an application-owned exporter VM

The packaged examples/otlp_transport/ recipe runs one disposable BEAM VM per
small batch. The application owns the callback, launcher and child code path.
It provides a finite transport lifetime when a native in-process exporter cannot
reclaim HTTP profiles, sockets or atoms after timeout/shutdown.
This is an optional Linux recipe with startup overhead, not ExAgent's default
exporter or a high-throughput permanent service.
Prepare the files and runtime
Compile isolated_exporter.ex into your application. It defines the native
OTLPTransportProbe.IsolatedExporter callback. Keep vm_launcher.py and the
chosen worker in trusted application paths:
	Transport	Worker	Destination
	Native HTTP/protobuf	vm_http_worker.exs	Full OTLP traces URL.
	gRPC	vm_worker.exs	Trusted gRPC receiver, including the optional Collector.

Supply Python 3, Elixir and a physical child BEAM code path containing official
exporter 1.11, SDK 1.7, API 1.5 and their dependencies. The child must be able to load
the same public native record/converter/client interfaces as the application.
The recipe does not download or patch dependencies automatically.
Configure an HTTP batch
Before starting the SDK, construct trusted transport configuration. The
observer_pid below is an application-owned process that consumes diagnostic
messages; keep it alive for the transport lifetime.
gate = :atomics.new(1, signed: false)

transport = %{
  python: "/app/runtime/python3",
  elixir: "/app/runtime/elixir",
  launcher: "/app/otlp/vm_launcher.py",
  worker: "/app/otlp/vm_http_worker.exs",
  beam_path: "/app/_build/prod/lib/*/ebin",
  observer: observer_pid,
  gate: gate,
  port: 4317,
  protocol: :http_protobuf,
  http_options: %{
    otlp_traces_endpoint: "https://collector.example/v1/traces",
    otlp_traces_headers: trusted_headers
  }
}

Application.put_env(:otlp_isolated_probe, :transport, transport)
Replace paths/URL with your deployment's values. HTTP port is a launcher
validation field; the full otlp_traces_endpoint controls the actual address.
Allowed HTTP options are endpoint, headers, compression and ssl_options.
Do not supply the gRPC request_profile projection on this HTTP route.
Configure your BoundedProcessor exporter as:
exporter = {OTLPTransportProbe.IsolatedExporter,
  %{deadline_ms: 2000, rpc_deadline_ms: 250}}
Put that tuple in the processor's exporter: field from
Observability. Credentials are resolved through
trusted transport configuration, outside SDK bootstrap options and span data.
For this recipe also set the processor's max_export_batch_size: 8 or less:
the 256-span direct-export example exceeds this transport's admission bound.
With the shown deadline_ms: 2000, use exporting_timeout_ms: 4000 so the
processor allows the callback's deadline plus 1,500 ms cleanup/receipt margin.
A shorter processor timeout can cancel before verified closure and leave the
gate closed. Keep the queue finite and choose capacities for your application's
traffic; these values are transport configuration, not a delivery guarantee.
Use gRPC when needed
Choose protocol: :grpc, use vm_worker.exs, and supply the receiver's loopback
port. The callback converts native SDK table/resource values through the public
otel_otlp_traces:to_proto/2 interface; the child uses the published generated
gRPC export/3 client. The application owns keeping those versioned interfaces
compatible when updating its exporter dependencies.
An optional trusted request_profile: module implements project/1 on that
public converter map before admission. Use it for application-specific destination
attribute mapping while preserving IDs, parentage, names, timestamps and statuses.
It is not a module selected from span data or a private wire parser.
Bound admission and lifetime
The shared atomic gate admits at most one live batch VM for that transport budget.
Each batch permits 1–8 spans and at most 65,536 uncompressed ETF bytes.
Receipts are at most 4,096 bytes. Conversion and upstream decoding can allocate
before the byte checks; those are not hard predecode RAM limits.
The batch deadline is 100–5,000 ms; the default is 2,000 ms. The host waits at most
the deadline plus 1,500 ms. Keep fault: "none" for application use. The launcher creates
and registers its own OS process group before unmasking termination signals.
Deadline, cancellation or owner-pipe closure reclaims only that owned group.
It never obtains a kill target from another process or an unrelated PID.
The gate reopens only after verified closure. If closure cannot be established,
admission stays closed and later batches drop. The application audits that
ownership condition before replacing the gate. Reclamation removes resources
and atoms inside the child VM; it does not repair an in-process stock exporter
or touch the host's shared HTTP services.
The HTTP worker decodes trusted native terms only inside the disposable VM.
Never expose its stdin to a network or feed it stored/untrusted ETF.
Interpret outcomes
The observer receives {:isolated_receipt, map} and lifecycle messages.
Processor enqueue/callback counters and transport outcomes are different:
	sent counts dispatched spans.
	reported_accepted and rejected describe an available peer response.
	unknown records spans whose acceptance cannot be established.
	Admission failure sends no batch; it must not be counted as remote rejection.

Stock HTTP ignores the successful response body, including partial_success.
A 2xx callback means transport success while span acceptance stays unknown.
A gRPC partial response fails the callback without automatic replay even if
some spans were reported accepted. A late reply cannot revive an expired callback.
Query the destination separately to establish actual ingestion.
For a gRPC-to-HTTP bridge, use the application-owned Collector.
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    OTLP through an application-owned Collector

This optional route connects native ExAgent spans to an OTLP HTTP destination:
Application SDK → isolated batch VM → Collector gRPC → OTLP HTTP/protobuf backend
The application owns both the batch VM and Collector.
ExAgent does not install a Collector, download its binary or start a service.
Prepare the Collector
The packaged examples/otlp_transport/collector.py supports official core
Collector 0.162.0 on Linux amd64. Obtain it from the
official release.
The owner validates the extracted binary SHA256 before each start:
910a66b1210e09143260914ef0634b4d234c789f23efc34bc9c7a3c0480324fa
Use the packaged collector.yaml as the finite synchronous pipeline. Supply
an application-owned log path and trusted destination. The owner command accepts:
python3 /app/otlp/collector.py --run \
  --binary /app/otlp/otelcol \
  --config /app/otlp/collector.yaml \
  --log /app/private/collector.jsonl \
  --http-endpoint https://collector.example/v1/traces \
  --lifetime-ms 10000

The application launches it through an owned pipe/port and consumes packet4
JSON messages, rather than treating it as a detached daemon. A ready message
returns the loopback gRPC and metrics ports. Use that gRPC port in the isolated
exporter's transport configuration. Optional --grpc-port and --metrics-port
select explicit distinct ports; otherwise ports are selected dynamically.
Configure destination authentication in the application's private Collector
configuration according to Observability.
The supplied owner uses an explicit child environment; do not assume arbitrary
host environment variables or credentials are inherited.
Keep the acknowledgement boundary explicit
The supplied pipeline disables the sending queue, automatic retries and
asynchronous batching. HTTP runs in the synchronous gRPC request path.
Adding a queue/batcher changes what a successful callback acknowledges.
The maintained HTTP exporter can return success while recording an OTLP partial
rejection as a structured dropped_spans warning. Consume the Collector's public
metrics and loss logs alongside the host callback outcome; sent_spans alone
does not establish full backend acceptance.
	Outcome	Application interpretation
	Successful callback	Collector transport response succeeded; destination durability still needs checking.
	Partial rejection warning	Some spans were rejected even when the callback succeeded.
	HTTP failure or timeout	Acceptance is unknown; do not infer every span was rejected.
	Collector stop with a request active	Reconcile loss/unknown acceptance independently of process cleanup.

Processor accepted means enqueue admission and exported means successful
callback. Neither is a durable ingestion receipt. Query the backend when your
application needs to establish which observations arrived.
Own shutdown and resources
Send a packet4 STOP\n command or close the owner pipe when finished.
SIGTERM and the finite lifetime also trigger cleanup. The owner signals only
the process group it spawned and registered, keeps its leader unreaped during
signalling and escalates from SIGTERM to SIGKILL within finite waits.
Keep --fault none for ordinary use. Uncatchable SIGKILL of the owner itself
requires an external supervisor that owns the complete OS job.
Supported lifetime is 100–30,000 ms, with a default of 10,000 ms. Readiness has a 3 s
deadline and no restart loop. Logs are capped at 1 MiB; reaching the cap ends the
Collector instead of silently hiding loss records. The gRPC receiver admits
at most 1 MiB per message and one stream per connection in this supplied profile.
The shared batch gate limits the trusted client to one VM and small batches.
It does not provide a server-wide limit against unrelated clients. SDK attribute
and queue limits, child VM lifetime and Collector memory settings are separate
resource controls. GOMEMLIMIT and a memory limiter are not hard RSS guarantees.
A disposable BEAM plus Collector startup, checksum verification and diagnostic
collection have overhead. This recipe targets finite batches; applications with
a permanent high-rate collector deployment should own and verify that deployment's
queueing, loss, authentication and shutdown contracts separately.


  

  
    
    Integration notes for coding agents - ExAgent v2.0.0
    
    

    


  
  

    Integration notes for coding agents

This is a compact entry point for agents implementing an application using
ExAgent. It describes public APIs, result shapes and application responsibilities.
Read only what the task needs
	Check Supported features and limits and the application's dependency version.
	Read Getting started for the result and environment contract.
	Select the task guide below and inspect its linked module/function docs.
	Implement with public APIs, verify locally with TestModel, then qualify any
new real-backend combination explicitly.

The generated site's llms.txt indexes pages and modules. Each page also has a
Markdown representation, for example getting-started.md beside
getting-started.html. Use those files for retrieval rather than scraping the
sidebar. In a source clone,
paths below are relative to docs/guides/; generated ExDoc pages are flattened.
API map
	Task	Entry	Read
	One-shot execution	ExAgent.new/1, run/3	Getting started
	Lazy streaming	ExAgent.run_stream/3	Runtime
	Define tools	ExAgent.Tools, Tool.new/1	Tools and output
	Typed output	output: MyEmbeddedSchema, output_mode:	Tools and output
	Provider/model	Model.resolve/2, Models.ReqLLM.new/1	Models
	Qualified OpenRouter routing	tool_profile: :openrouter_chat_tools_v1, bounded provider_options:	Models
	Conversation owner	AgentSupervisor.start_agent/1, Server.chat/3	Runtime
	UI updates	Event.agent_topic/2, PubSub.subscribe/2	Runtime
	Checkpoint	store:, Server.checkpoint/1, Session.checkpoint/1	Durability
	Persisted approval	Continuation.get/2, decide/4, ExAgent.resume/3	Durability
	Shared-state turns	Session, Session.Participant, TurnPolicy	Coordination
	Typed durable shared state	Host Session.StateCodec, shared_state_codec:	Coordination
	Delegation	Coordination.delegation_tool/2, ExAgent.run_child/4	Coordination
	Durable sequence/router/parallel	Coordination.Composition, Coordination.Flow	Coordination
	MCP tools	MCP.Client.start_link/1, tools/1, close/1	MCP
	Retrieval/jobs	Host-owned integration recipes	Documentation map
	Traces and mixed ReqLLM calls	ExAgent.Observability.OpenTelemetry, ExAgent.Observability.ReqLLM.attach/1	Observability
	Long-lived tracing cleanup	Supervise ExAgent.Observability.ReqLLM.Maintenance; set a finite processor max_exporter_restarts when needed	Observability
	ReqLLM metrics	ReqLLM.attach(metrics: [models: [...]]); host experimental API/SDK 0.6 and reader	Observability
	Disposable native HTTP/gRPC export	Application-owned VM recipe with finite batch and deadline	Isolated transport
	Offline verification	%ExAgent.Models.Test{script: ...}	Testing
	Unexpected behavior	Sanitized reason + relevant boundary	Troubleshooting

Preserve these contracts
	Result: {:ok, result} or {:error, %ExAgent.RunError{reason: reason, partial: result}} for operational run failures. Invalid construction can raise.
result.output is final only on success. Do not serialize live results wholesale.
	Stream: provisional {:delta, text} events, then {:result, result} or
{:error, error}. Enumerate once; own and close suspended continuations.
	Model: official stock ReqLLM. Catalogue resolution alone does not qualify
tools/streaming/native output. Configure an explicit compatible profile.
	Tools: validate before invocation. Keep results JSON-portable. A tool timeout
or failure is not evidence that its external effect never occurred.
	Authority: derive namespace/actor from authenticated host state. Ancestor
permissions and budgets constrain children. Prompt text cannot grant approval.
	Accounting: exact host counters differ from normalized/reported tokens and
estimated cost. Parent totals include descendants. Unknown cost is not zero.
	Persistence: ACK requires confirmed save. Dirty blocks mutations; checkpoint
retry saves data only. ETS is ephemeral. Resume needs trusted templates and bindings.
A typed Session codec is supplied by the host on every start; stored data never
selects its module. Keep encode/decode pure and validate application data.
	Recovery: reconcile uncertain effects explicitly. Do not turn every error,
queue retry or restored message history into a fresh run.
	Observability: optional, host-owned SDK/exporter, content off by default.
Use the integrated ReqLLM bridge for mixed applications; attach once at startup
and maintain its upstream tracking TTL, optionally with the supervised child.
The TTL must exceed live request durations; restart budgets reset per instance.
Metrics require an explicit bounded model allowlist and a host-owned reader;
their token counts retain normalized quality. The default tracer follows a
restarted SDK; replace any explicit tracer when replacing its provider.
Sampled spans are not a billing ledger
or guaranteed durable audit record.

Verify the relevant boundary
Test ordinary app behavior with TestModel. For tools, assert real invocation and
returned parts; for runtime, match namespace/request IDs; for persistence, assert
the confirmed transition and duplicate-attempt behavior. Run the app's own tests.
Changes to a real provider profile need separate opt-in acceptance and credentials
supplied by the host. Passing offline cases must not be reported as live compatibility.
If upgrading 1.x, read Migration before copying an old example.
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ExAgent 2.0 is available on Hex.
When upgrading from 1.x, read the migration guide
for the runtime, model, event and snapshot changes. See
supported features and limits for deployment requirements.

An agent framework for Elixir — structured output, tool-calling, streaming,
stateful agents, multi-agent sessions and durable persistence, powered by the
BEAM.
ExAgent is layered and opt-in: use just the one-shot core, or stack on the
stateful runtime, persistence and coordination as you need them. It is built the
Elixir way — recursion, behaviours, Ecto changesets, cheap concurrency for tools,
supervision/durability, :telemetry, and events that plug straight into LiveView.
Layer 3  ExAgent.Session          coordinated multi-agent turns + shared state
Layer 2  ExAgent.Store            snapshots: resume after crash / restart
Layer 1  ExAgent.Server           a supervised, stateful, event-emitting agent
Layer 0  ExAgent.run/3            the one-shot model ⇄ tools loop
         ────────────────────────  events (ExAgent.Event) over ExAgent.PubSub
Features
	One-shot agentic loop — a model ⇄ tools recursion built as idiomatic Elixir.
	Type-derived tool schemas — define tools as plain functions; JSON Schema is
generated from name :: Type annotations and @doc strings (no hand-written schemas).
	Structured output — any Ecto embedded_schema becomes the output spec; JSON
Schema is derived from the schema and its changeset validations, validated
with retry-on-failure.
	Streaming — a lazy, demand-driven view of the same tool/output loop,
with provisional deltas and one complete result or partial failure.
	Supervised stateful agents — keep history, accumulate usage, thread stateful
models across runs, and emit versioned events over PubSub (LiveView-ready).
	Opt-in checkpoints — confirm complete state through a Store and restore a
conversation on restart. ETS is in-process; Postgres uses your DB/repo. This
does not replay or roll back arbitrary in-flight effects.
	Multi-agent sessions — coordinated turns over shared state with pluggable
turn policies (round_robin, initiative, or your own).
	Orchestration — scoped delegation with ancestor budgets/permissions and
hand-off between session participants, durable sequences, routing and bounded
parallel flows.
	Persisted human approval — pause at an admitted boundary and resume using
versioned continuation records, explicit authority and recovery rules.
	Robustness & safety — context compaction, usage/cost limits, and per-tool
permissions (allow / ask / deny).
	Model-agnostic — one stock ReqLLM backend with explicitly qualified profiles,
custom specs/gateways and the public ExAgent.Model extension behaviour.
	External tools (MCP) — consume stdio or opt-in Streamable HTTP tools with
caller-owned timeouts, pending limits and transport cleanup.
	Observable — :telemetry, app-level ExAgent.Event envelopes and opt-in
native OpenTelemetry tracing and metrics. ExAgent owns its execution spans;
the ReqLLM bridge supplies metadata without duplicate model spans. Content is
disabled by default; the application owns its SDK and exporter.
	Offline-first testing — a deterministic ExAgent.Models.Test model drives the
full loop with no API key and no network.

Requirements
	Elixir 1.18+ (required by ReqLLM's mandatory llm_db dependency)
	Runtime targets: Elixir 1.18 / OTP 28 and Elixir 1.20 / OTP 29

See supported features and limits for runtime and
dependency requirements. These targets do not cover every patch release or
dependency combination.
ReqLLM starts its own supervisor and Finch pool alongside ExAgent. Its default
startup loads .env in the host's working directory. Applications that manage
credentials themselves should set config :req_llm, load_dotenv: false before
startup. ExAgent.Models.ReqLLM.new/1 is the general backend; custom Model/Test
remain extension points. Tools, Ecto-tool output and streaming use an explicit
Chat profile: :chat_tools_v1, or :openrouter_chat_tools_v1 for OpenRouter
provider routing. Native JSON Schema uses a separate opt-in profile. Catalogue
resolution alone does not enable those capabilities. See
models and limits for credentials, profiles,
routing, normalized usage and host retention boundaries.
Installation
Add the published package to your application:
def deps do
  [{:exagent, "~> 2.0"}]
end
To develop against a source checkout, replace that dependency with
{:exagent, path: "../exAgent"} and adjust the path to your clone.
The library starts its own supervised ExAgent.Finch HTTP pool, a Registry
(ExAgent.PubSub.Local), a Task.Supervisor, an ExAgent.Store.ETS table and
an ExAgent.AgentSupervisor, so it works out of the box. Tune the Finch pool
with:
config :exagent, :finch_pools, %{:default => [size: 32]}
ExAgent does not shadow OTP's Agent unless you alias it as Agent.

Quick start
The fastest way to try ExAgent is with Mix.install/2 (Livebook or a script) —
using the built-in ExAgent.Models.Test model, no API key needed:
Mix.install([
  {:exagent, "~> 2.0"}
])

agent = ExAgent.new(model: "test", instructions: "Be concise.")
{:ok, %{output: text}} = ExAgent.run(agent, "Hello!")
Resolve a stock catalogue string or tuple with explicit instance credentials:
{:ok, model} = ExAgent.Model.resolve({:openai, id: "gpt-4o"},
  api_key: System.fetch_env!("OPENAI_API_KEY"))
agent = ExAgent.new(model: model, instructions: "Be concise.")
{:ok, %{output: text}} = ExAgent.run(agent, "Hello!")
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Layer 0 — the one-shot loop
The core is a small loop: UserPromptNode → ModelRequestNode ⇄ CallToolsNode → End.
agent = ExAgent.new(model: "test", instructions: "Be concise.")
{:ok, %{output: text}} = ExAgent.run(agent, "Hello!")
Operational loop failures return {:error, %ExAgent.RunError{reason: cause, partial: result}}; success returns {:ok, result}. Invalid construction options
may still raise. The
result map carries :output, :messages, :new_messages, :usage
(%{input_tokens:, output_tokens:}), :run_step and the (possibly updated)
:model, plus run/tree/request IDs, status, usage completeness, scoped counters
and estimated :cost_cents / :cost_status. Inspect error.reason for classification
and retain error.partial for reconciliation; never treat partial output as
authorization to act. Live results may contain model credentials: use safe error
projections for logs/events instead of serializing the whole result.
Tools with derived schemas
For tools/streaming, explicitly declare the actual protocol and capabilities of
your chosen model/endpoint. These declarations are configuration, not proof that
every model in a catalogue supports this profile. This example selects Chat with
non-reasoning tools; qualify your exact backend before production use:
chat_model = ExAgent.Models.ReqLLM.new(
  model: %{provider: :openai, id: "gpt-4o-mini",
    capabilities: %{tools: %{enabled: true}, reasoning: %{enabled: false}},
    extra: %{wire: %{protocol: "openai_chat"}}},
  api_key: System.fetch_env!("OPENAI_API_KEY"),
  tool_profile: :chat_tools_v1
)
Reuse chat_model in the following tool, output, runtime and coordination examples.
For OpenRouter, select tool_profile: :openrouter_chat_tools_v1 and configure
provider routing through provider_options: [openrouter_provider: ...].
Routing is bound to the conversation; a follow-up cannot silently change it.
The model guide shows the full constructor.
Define a tool
defmodule MyApp.Tools do
  use ExAgent.Tools

  @doc "Get the weather for a city."
  deftool get_weather(_ctx, city :: String.t(), days :: integer()) do
    {:ok, "#{city}: sunny for #{days} day(s)"}
  end
end

agent = ExAgent.new(model: chat_model, tools: MyApp.Tools.tools())
deftool receives the ExAgent.RunContext as its first arg (named ctx by convention);
tool_plain takes only parameters. Each parameter is name :: Type, so the JSON
Schema is derived for you. A tool may return value, {:ok, value} or
{:error, reason}. Arguments are validated locally before invocation, and results
must be JSON-portable. Use ExAgent.ModelRetry explicitly for a correctable
rejection before an uncertain effect; execution exceptions/timeouts are not
automatic permission to replay it. Valid tool schemas are prepared on the reusable
agent definition and checked again if their schema changes.
Structured output
Any embedded_schema becomes the output spec; JSON Schema is derived from the
schema and its changeset validations (validate_inclusion → enum,
validate_number → minimum/maximum, validate_length → minLength/
maxLength), then validated with the changeset, with retry-on-failure.
defmodule WeatherReport do
  use Ecto.Schema
  embedded_schema do
    field :city, :string
    field :temp_c, :float
    field :condition, Ecto.Enum, values: [:sunny, :rainy, :cloudy]
  end

  def changeset(s, a) do
    s |> Ecto.Changeset.cast(a, [:city, :temp_c, :condition])
      |> Ecto.Changeset.validate_required([:city, :temp_c])
      |> Ecto.Changeset.validate_number(:temp_c, greater_than: -100, less_than: 100)
  end
end
# → the model is told temp_c is a number in (-100, 100) and condition is one of
#   the enum values, so it can comply instead of guessing and being retried.

agent = ExAgent.new(model: chat_model, output: WeatherReport)
{:ok, %{output: %{__struct__: WeatherReport}}} =
  ExAgent.run(agent, "It's 22 and sunny in Madrid")
Tool mode is the default. For native JSON Schema, set
output_profile: :chat_json_schema_v1 on the qualified Chat model above and use
ExAgent.new(model: native_model, output: WeatherReport, output_mode: :native).
This sends a separate, non-strict schema without an output tool; function tools
still use their validated envelope. Optional fields/defaults are preserved, and
the final changeset remains authoritative. Corrective retries consume the same
host request budget in sync, stream_text and run_stream; deltas are provisional.
No automatic tool fallback or JSON repair is performed.
Stock stream objects become semantic JSON text in history, not original bytes.
Stock Chat 1.26 may discard a refusal field beside otherwise valid JSON: that JSON
can produce a locally valid output. Exposed refusals, absent/invalid output and
incomplete terminals fail; total wire refusal detection is not promised. See the
migration guide for exact qualification and limits.
Streaming
ExAgent.run_stream(agent, "count to five")
|> Stream.each(fn
  {:delta, t} -> IO.write(t)
  {:result, %{usage: u}} -> IO.puts("\n#{u.output_tokens} tokens")
  {:error, error} -> IO.puts(Exception.message(error))
end)
|> Stream.run()
ExAgent.run_stream/3 uses the full loop, including tools, hooks, Ecto output
validation and limits. Deltas are provisional across all model requests; the final
result supplies the validated output. Each enumeration is a new run, so enumerate
once. Halting closes owned resources; a deliberately suspended continuation must
be resumed or halted. Custom Model adapters emit a terminal
{:response, response, final_model} or an error.
Serialization / durable runs
The core is DB-free: it doesn't own a database or job queue. It provides
best-effort message-history serialization so you can persist a conversation
anywhere and resume it:
json = ExAgent.Message.to_json(result.messages)   # store this
{:ok, history} = ExAgent.Message.from_json(json)  # load it back
ExAgent.run(agent, "follow up", message_history: history)
For persistent job dispatch, an application can use Oban with the public
continuation APIs — see the runnable job recipe
and its integration guide. A duplicate
job inspects the existing record and resumes only a ready/approved boundary.
Storing message history alone does not provide mid-run recovery. The application
owns its queue, database, authenticated decisions and uncertain-effect recovery.
Layer 1 — a stateful, supervised agent
ExAgent.Server keeps an agent alive across runs: it preserves history,
accumulates usage, threads stateful models, and emits events.
{:ok, dm} =
  ExAgent.AgentSupervisor.start_agent(
    agent: ExAgent.new(model: chat_model, instructions: "You are a DM."),
    agent_id: "dm",
    pubsub: :local
  )

{:ok, %{output: _}} = ExAgent.Server.chat(dm, "I enter the tavern.")   # synchronous
{:ok, %{output: _}} = ExAgent.Server.chat(dm, "I pick the lock.")      # sees prior turn

# Async: returns immediately, result arrives as a :run_finished event
{:ok, request_id} = ExAgent.Server.send_message(dm, "describe the room")
ExAgent.Server.abort(dm)      # cancel the in-flight run (stays responsive)
ExAgent.Server.health(dm)     # %{status: :idle, pending: 0}
While a run is in flight, chat/3 returns {:error, :busy} and send_message/3
enqueues up to max_pending (default 8) then returns {:error, :queue_full}.
Layer 2 — snapshots & resume
Point a Server at a store to confirm complete checkpoints and rehydrate the last
confirmed conversation on restart:
ExAgent.AgentSupervisor.start_agent(
  agent: agent_template,
  agent_id: "dm",
  store: :ets          # ExAgent.Store behaviour; ETS ships by default
)
The persisted ExAgent.Server.Snapshot carries serializable history, usage and
metadata, not the live model, pids or tool closures. JSON does not detect secrets
introduced as strings by the application. The live model/tools come from a trusted
template on restart. Store is disabled unless configured;
ExAgent.Store.ETS is in-process and depends on its table owner/VM. For a durable DB, use
ExAgent.Store.Postgres (needs ecto_sql + postgrex):
ExAgent.Store.Postgres.migrate(MyApp.Repo)   # once
ExAgent.AgentSupervisor.start_agent(
  agent: agent_template, agent_id: "dm",
  store: {ExAgent.Store.Postgres, MyApp.Repo}
)
A failed save returns ExAgent.CheckpointError while retaining the new state in
memory. Further mutations wait for Server.checkpoint/1 (or Session.checkpoint/1)
to retry only storage, not the model, tools or state-change function. Async queue
admission remains volatile. Restore rejects corrupt/future/mismatched snapshots
instead of starting empty; see the v1/v2 migration guidance.
Layer 3 — multi-agent sessions
ExAgent.Session coordinates participants (agents or humans) taking turns over
a piece of shared state, through a pluggable TurnPolicy. The Session is the
single writer of shared_state.
alias ExAgent.Session
alias ExAgent.Session.Participant

{:ok, game} =
  Session.start_link(
    shared_state: %{log: []},
    policy: {:initiative, order: ["rogue", "fighter"]},
    participants: [
      Participant.new(id: "rogue", kind: :agent),
      Participant.new(id: "fighter", kind: :human)
    ],
    pubsub: :local
  )

{:ok, "rogue"} = Session.start(game)
{:ok, world, next} =
  Session.take_turn(game, "rogue", fn s -> {:ok, %{s | log: ["rogue acts" | s.log]}} end)
# `next` is now "fighter"; it sees the rogue's change via Session.read_state/1
Tools inside an agent run read/propose state through an
ExAgent.Session.SharedState handle in RunContext.deps, through the Session's
API rather than direct mutation of a shared value. Policies: RoundRobin, Initiative (custom :order),
SupervisorPolicy (a coordinator alternates with workers).
Coordination
ExAgent.Coordination adds the classic orchestration patterns on top of a
Session (levels 2 & 3):
alias ExAgent.Coordination

# Delegation (agent-as-tool): the parent calls a sub-agent; both runs' tokens
# are counted together.
helper = ExAgent.new(model: chat_model, instructions: "You summarize.")
parent =
  ExAgent.new(
    model: chat_model,
    tools: [Coordination.delegation_tool(helper, name: "summarize")]
  )

# Hand-off: transfer control between participants directly.
{:ok, "fighter"} = Coordination.handoff(game, "fighter")
Delegation uses one owned execution scope: child rules cannot override ancestor
denial/approval or expand their limits. ExAgent.run_child(context, agent, prompt, opts) is the explicit scoped entry point for custom auxiliary calls. Arbitrary
IO outside that scope is not automatically accounted or sandboxed.
For persisted workflows, ExAgent.Coordination.Composition runs a versioned
sequence and ExAgent.Coordination.Flow runs trusted routing or bounded parallel
branches with ordered merge and explicit failure policy. Both use the same
continuation Store, shared limits and human decision contracts. The
coordination recipes demonstrate typed
extraction, specialist selection and review before an effect; definitions and
model codecs remain trusted host code.
Robustness & safety
Long sessions and cost stay under control, all opt-in:
alias ExAgent.{Compaction, CostGuard, Permissions, UsageLimits}

# Summarize old turns once the context grows (capability hook).
compaction = %Compaction.Capability{
  compactor: Compaction.Summary,
  opts: [threshold_tokens: 6000, keep_recent: 8, summarize: &MyApp.summarize/1]
}

# Per-tool admission control (allow/ask/deny with globs).
perms = Permissions.new!(rules: [{"*", :deny}, {"read", :allow}, {"bash", :ask}])

agent =
  ExAgent.new(
    model: chat_model,
    capabilities: [compaction],
    usage_limits: %UsageLimits{request_limit: 20, tool_calls_limit: 15,
      max_budget_cents: 25, accounting: :estimated}
  )

ExAgent.run(agent, "go",
  permissions: perms,
  approve: &MyApp.ask_human/1,                 # called on :ask
  # Illustrative cents per 1K tokens; supply your provider's actual prices.
  estimate_cost: CostGuard.estimator(%{input_per_1k_cents: 0.25, output_per_1k_cents: 1.0})
)
Compaction projects request context while retaining canonical history; it does not
bound persisted history size. A caller's one-argument summarizer may perform IO
outside the scope. Cost is estimated per request, retaining fractional cents;
heterogeneous model pricing uses an arity-two (model, usage) estimator. Missing
usage/price is unknown, not zero, and requests already in flight can exceed a
retrospective token/cost threshold. Run options deadline (absolute monotonic
milliseconds) and max_concurrent_requests control admission separately.
External tools (MCP)
Consume a stdio Model Context Protocol server's
tools as plain ExAgent.Tools:
alias ExAgent.MCP.Client

{:ok, fs} =
  Client.start_link(
    command: "npx",
    args: ["-y", "@modelcontextprotocol/server-filesystem", "./data"]
  )

{:ok, tools} = Client.tools(fs)   # [ExAgent.Tool.t(), ...]
agent = ExAgent.new(model: chat_model, tools: tools)
The client owns the stdio JSON-RPC connection (handshake, tools/list,
tools/call, line buffering); transport exits and errors surface cleanly.
Defaults are 128 pending requests and 8 MiB frames, configurable. A timeout/dead
caller is cleaned up locally; that does not prove rollback of a remote effect.
Streamable HTTP is opt-in and uses an application-owned HTTP1-only Finch pool.
See MCP setup for protocol profiles, continuation binding
and the qualified independent SDK scenarios.
Events & PubSub
Every layer emits versioned ExAgent.Event envelopes (distinct from
:telemetry). Subscribe to drive a UI:
:ok = ExAgent.PubSub.subscribe({ExAgent.PubSub.Local, []}, ExAgent.Event.agent_topic("dm"))

receive do
  {:exagent_event, %ExAgent.Event{type: :run_finished, payload: p}} ->
    IO.puts("done: #{inspect(p)}")
end
ExAgent.PubSub is a behaviour: None (default, no-op), Local (Registry),
Phoenix (delegates to Phoenix.PubSub dynamically — no hard dependency), or
your own.
OpenTelemetry
Opt into native Erlang/Elixir OTel with an application-owned SDK and exporter:
tracing = ExAgent.Observability.OpenTelemetry.new()
agent = ExAgent.new(model: model, observability: tracing)
Spans cover runs, model requests, tools, delegation, compaction and checkpoints.
Content is off by default; enabling it requires explicit redaction before
attributes reach the exporter. Request usage and inclusive run totals are kept
separate to avoid double counting. The optional bounded processor provides an
asynchronous export route with observable saturation and failures.
For applications also tracing standalone ReqLLM calls, attach
ExAgent.Observability.ReqLLM.attach/1 once at host startup instead of the stock
ReqLLM bridge. It enriches the existing ExAgent Model span and preserves standalone
tracing. ExAgent keeps usage, cost, status, privacy and span lifecycle; conflicting
stock bridges reject before provider IO. The host maintains ReqLLM's tracking TTL.
The same bridge can opt into four metric instruments with bounded model labels.
Long-lived applications can supervise the optional
ExAgent.Observability.ReqLLM.Maintenance child to clean up expired tracking.
Neither option installs a metric SDK or exporter for the application.
See observability for application configuration,
context propagation, privacy, Langfuse/Opik configuration and export limits.
The application supplies its backend credentials and chooses a separate metric
destination when needed. Neither backend is a required dependency.
Models
Resolve stock specs with explicit options, or pass a custom Model struct:
{:ok, model} = ExAgent.Model.resolve("openai:gpt-4o",
  api_key: System.fetch_env!("OPENAI_API_KEY"))
ExAgent.new(model: model)
ExAgent.new(model: %ExAgent.Models.Test{script: ["offline"]})
Strings alone resolve identity; they do not load credentials or enable tools/Chat.
resolve/2 accepts public stock map/tuple/LLMDB specs and instance options; custom
Model structs remain unchanged through resolve/1. Unknown options reject.
OpenCode Go/Zen require explicit endpoints; stock zai: means ZAI, not the old
Anthropic gateway alias. See the exact migration recipes. Bring your own model by
implementing ExAgent.Model, without private ReqLLM APIs. Automatic retries and
redirects are disabled; stream limits are documented on ExAgent.Models.ReqLLM.
Incomplete/invalid terminal responses fail before effects. Usage is normalized,
provider presence unknown, and costs estimated; strict metric limits reject this
contract, while host request/tool limits remain exact admission counters.
Examples
	examples/demo.exs — offline loop with the TestModel.
	examples/openrouter.exs — live tool-calling via OpenRouter.
	examples/structured_output.exs — live structured output via Ecto.
	examples/streaming.exs — live SSE streaming.
	examples/stateful_agent.exs — supervised stateful agent + events.
	examples/observability.exs — native OTel with a local exporter; optional
--bench measures synthetic instrumentation overhead.
	examples/framework_evals.exs — deterministic offline evaluations in two
domains, with typed output, scoped delegation and checkpoint-only recovery;
--json <path> writes the machine-readable result.
	examples/multi_agent_session.exs — two agents, round-robin, shared state.
	examples/coordination_workflows.exs --run — offline typed extraction,
selected specialist and a human-reviewed sequence; run with --no-start.
	examples/flow_pipeline.exs --self-test — offline router and bounded parallel
specialists with a delegated child, also usable as a native tracing callback.
	examples/dnd_session.exs — a mini D&D round: DM + bot + human over a shared
world, coordinated by a Session (SupervisorPolicy), offline.

Run any of them with mix run examples/<name>.exs (live ones need an API key in
the environment).
Documentation
Start with the documentation home or follow the
getting-started tutorial. Task guides cover
tools/output,
models/limits,
runtime/events,
durability/approvals,
coordination and testing.
Coding-agent integration notes map tasks to public APIs;
ExDoc generates llms.txt and Markdown pages from the same sources.
	Full module reference on hexdocs
	Documentation index — task guides and integration recipes.
	Supported features and limits — profiles and deployment boundaries.
	Architecture — layers and ownership.
	Migration — upgrading contracts from 1.x to 2.0.
	Observability — optional native OTel setup and privacy.
	Testing — deterministic tests for your application.

Contributing
Bug reports and pull requests are welcome on GitHub.
For source contributions, follow AGENTS.md in the repository and run
./bin/check using the project-local tooling. Integration issues should include
a minimal public-API example, package and Elixir/OTP versions, and a sanitized
error. Keep provider credentials and application data out of reports.
EXAGENT_OFFLINE=1 MIX_ENV=test mix compile --warnings-as-errors
EXAGENT_OFFLINE=1 MIX_ENV=test mix test --warnings-as-errors
EXAGENT_OFFLINE=1 MIX_ENV=test mix run examples/demo.exs

EXAGENT_OFFLINE=1 skips even the Postgres bootstrap. Real-provider tests are
tagged :integration and excluded by default; enable them only for an explicitly
scoped backend check. Without offline mode, Postgres tests attempt their database
and auto-skip if unavailable. Mock/stdio/local-HTTP tests do not prove acceptance
by external providers or a durable database.
License
Copyright (c) 2025 kukapu
Licensed under the MIT License — see LICENSE.
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    Supported features and limits

ExAgent 2.0 is published on Hex.
Its runtime targets are Elixir 1.18 / OTP 28 and Elixir 1.20 / OTP 29.
The general model backend uses official ReqLLM 1.26; applications may implement
ExAgent.Model for a different adapter.
Select the capability you need
	Capability	Configuration	Boundary
	Text generation	Model.resolve/2 or Models.ReqLLM.new/1 with credentials	Resolving a catalogue identity does not enable tools or streaming.
	Chat tools and streaming	tool_profile: :chat_tools_v1 and truthful Chat capability metadata	Requires a compatible non-reasoning Chat endpoint and the mandatory argument envelope.
	OpenRouter tool routing	tool_profile: :openrouter_chat_tools_v1	Provider routing and reasoning mode are bound to the conversation.
	Native JSON Schema output	output_profile: :chat_json_schema_v1, output_mode: :native	Non-strict remote schema; local Ecto validation remains authoritative. The routed OpenRouter tools profile does not enable this output profile.
	Deterministic local runs	model: "test" or %Models.Test{script: ...}	Exercises the agent loop without interpreting prompts or calling a provider.
	Stateful conversations	AgentSupervisor and Server	Queue admission is volatile; the application handles backpressure.
	Shared-state coordination	Session, Composition, Flow	Trusted host definitions, explicit ownership and bounded branches.
	Conversation checkpoints	Store.ETS or Store.Postgres	ETS is ephemeral. PostgreSQL requires the application's Repo and database lifecycle.
	Persisted approval	Continuation, a scoped Store, bindings and an authorizer	Approved boundaries can resume; uncertain external effects need explicit reconciliation.
	MCP tools	stdio or Streamable HTTP	HTTP requires an application-owned HTTP1-only Finch pool.
	Traces	Native OpenTelemetry instrumentation and the optional ReqLLM bridge	The host owns SDK/exporter; content is off by default.
	Metrics	Opt-in ReqLLM bridge with experimental API/SDK 0.6 and a reader	Fixed instruments and bounded model labels; metric destination is separate from trace ingestion.

Capability declarations configure admission; they cannot prove a particular
provider follows the contract. Verify your exact model, endpoint, routing and
options before relying on tools, streaming or native output in production.
Unrepresented reasoning, modality or provider-block combinations reject
explicitly instead of silently falling back.
Accounting and effects
Host request/tool counters count admissions. Token values have declared
normalized or reported quality; cost is an estimate in cents. Missing usage or
price is unknown rather than zero. A limit checked after a response is not an
invoice ceiling for work already in flight. Parent totals include their children.
A timeout, cancellation, lost storage acknowledgement or process death cannot
prove an external effect did not happen. Checkpoint retry saves the same state;
it does not rerun a model or tool. For an uncertain effect, reconcile its actual
outcome before granting another execution attempt.
Resource boundaries
Run deadlines and request/tool limits control owned admission. Host response and
history retention limits apply after stock decoding; there is no upstream hard
RAM bound before materialization. Compaction reduces the next request context,
not the canonical persisted history. Arbitrary application callbacks and
external systems have their own resource and cancellation contracts.
Flow permits at most 32 branches/concurrent workers, separate 64 KiB branch/merge
JSON bounds and an 8 MiB journal. Fail-fast cannot undo a sibling's completed effect.
See Coordination for construction and failure policy.
Observability transport
Langfuse and Opik receive native spans through the application's OTLP exporter.
Default empty input/output previews indicate disabled content capture; inspect
attributes for IDs, status and accounting. Exporter callback success and an HTTP
2xx do not prove every span was retained by the destination.
Direct native OTLP HTTP can retain exporter-owned profiles, atoms and active
sockets after timeout/shutdown. For bounded transport ownership, use the
disposable VM or
Collector recipe.
A finite processor restart budget limits recreation but does not repair cleanup.
See Observability for authentication, privacy and lifecycle.
Dependency diagnostics
Some stock TOML, WebSockex and gproc dependencies emit compiler diagnostics.
Functional operation and a warning-free dependency graph are different properties.
ExAgent uses official dependency releases; applications should review their
chosen graph and avoid treating suppression as a repair.
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These boundaries matter when deciding how to deploy ExAgent. Use
Supported features for the capability map and each guide for exact
configuration, results and failure handling.
	Boundary	What to account for
	Provider capabilities	A catalogue model ID does not certify Chat tools, streaming or native JSON output. Declare the actual compatible profile and verify your endpoint.
	Tool arguments	Function calls require the mandatory arguments envelope. Invalid/truncated calls reject before effects; there is no JSON repair.
	Native output	The provider receives a non-strict schema. Local schema/Ecto validation decides success. Stock responses may omit a refusal that accompanies valid JSON.
	Usage and cost	Tokens retain normalized/reported quality and cost is estimated. Unknown is not zero. A retrospective threshold cannot bound an invoice for work already in flight.
	Memory	Host retention limits act after stock decoding. Upstream queues/materialization and caller-retained history have their own allocations.
	Streaming	Deltas are provisional. Every enumeration starts work; a suspended continuation remains caller-owned until resumed or halted.
	Cancellation	Framework-owned tasks can close; arbitrary callbacks and external effects cannot be rolled back.
	Checkpoints	Confirmed data is durable only according to the Store. ETS is ephemeral, and failed saves block mutations until storage retry succeeds.
	External effects	Timeouts, owner loss or lost acknowledgement can leave outcomes uncertain. Recovery requires host reconciliation; approval is not universal exactly-once execution.
	Coordination	Trusted definitions and versioned bindings constrain branches. Flow has bounded flat branch/concurrency and journal/result limits. Fail-fast cannot undo sibling effects.
	MCP	Streamable HTTP requires an application-owned HTTP1-only Finch pool. A local timeout or reconnect cannot establish remote rollback or peer identity.
	Trace ingestion	HTTP success and exporter callbacks do not prove durable acceptance of every span. Sampling, saturation and partial rejection can lose data.
	Direct OTLP HTTP	Native exporter timeout/shutdown can retain profiles, atoms or sockets. Use an application-owned isolated VM/Collector when bounded cleanup is required.
	Metrics	The optional bridge needs an application-owned experimental 0.6 metric SDK/reader. Trace ingestion endpoints do not imply metric support.
	Dependency warnings	Stock TOML/WebSockex/gproc can emit diagnostics. Review your graph; a functional integration does not imply warning-free dependencies.

For the corresponding application handling, see
Models, Runtime,
Durability, Coordination,
MCP and Observability.
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    Upgrade from ExAgent 1.x to 2.0

ExAgent 2 changes model configuration, operational failures, streaming, events,
accounting and persistence contracts. Upgrade the application's dependency and
review each boundary it uses before resuming existing conversations or jobs.
Update the dependency and environment
{:exagent, "~> 2.0"}
Use Elixir 1.18/OTP 28 or Elixir 1.20/OTP 29. Update the application lock for ReqLLM 1.26
and the declared decoder/HTTP dependency floors. When the application supplies
credentials itself, set this before startup:
config :req_llm, load_dotenv: false
ReqLLM otherwise loads .env from the working directory. Credentials belong in
trusted application configuration, outside prompts, snapshots and trace payloads.
1. Run failures retain progress
Operational failures carry the original cause and last known progress:
case ExAgent.run(agent, prompt) do
  {:ok, result} ->
    deliver_validated_output(result.output)

  {:error, %ExAgent.RunError{reason: reason, partial: partial}} ->
    record_failure(reason, partial)
end
The two functions are application callbacks. Update nested error patterns to
inspect RunError.reason; inspecting only the outer error tuple loses the cause.
Invalid construction options can still raise before execution.
Keep partial for reconciliation. A completed tool followed by a model failure
is not permission to repeat the tool. Live results contain configured model
state and can contain credentials; persist message codecs or deliberate safe
projections rather than the complete result/error.
An incomplete response stays outside executable history in
partial.pending_response. Its duplicate error copy may replace large parts with
an explicit omission marker; read the original diagnostic partial from RunError.
Neither copy authorizes a tool or proves completion.
2. Streaming runs the full loop
run_stream/3 executes tools, output validation, hooks and limits. It emits
provisional {:delta, text} events followed by {:result, result} or
{:error, %RunError{}}. A failure is not another successful result containing an
error field. Use the validated terminal result instead of concatenating deltas
and assuming they are final output.
Creating a stream does not start a request. Each enumeration starts a new run
and can repeat effects; enumerate once. Halting closes owned resources. If your
application suspends enumeration, it owns resuming or halting that continuation.
Custom streaming Models emit a complete terminal response or an error.
3. Configure the ReqLLM backend explicitly
Replace legacy provider-specific wrappers with ExAgent.Models.ReqLLM.new/1 or
ExAgent.Model.resolve/2. Supply instance api_key: and, for a gateway,
base_url:. Anthropic may use explicit auth_token: instead. Resolution alone
does not supply credentials or enable a tool/stream/native-output profile.
Tools require :chat_tools_v1 or OpenRouter's :openrouter_chat_tools_v1, with
truthful Chat protocol and capability metadata. Models with reasoning enabled
require the separately supported reasoning_mode: :none capabilities; merely
declaring those flags cannot establish provider compatibility. See
Models for constructors and routing options.
The provider sees each function's mandatory outer arguments object. Callers,
hooks and local tools continue to work with logical argument objects. Invalid
or truncated arguments reject before execution; no unwrapping, JSON repair or
guessing old history is performed.
OpenRouter's provider route and reasoning mode participate in static bindings
and response continuation version 4. Reusing routed history with a changed mode
or route rejects. OpenAI's supported continuation versions remain separate.
Pre-envelope or unbound routed history cannot be silently upgraded: reconcile
the old conversation and start a fresh one with the current configuration.
zai: resolves the stock ZAI provider. OpenCode Go/Zen require explicit gateway
specifications and endpoints; do not treat those aliases as interchangeable.
Custom implementations of ExAgent.Model remain supported.
Timeouts and retention
Receive inactivity timeout precedence is request ModelSettings.timeout, model
http_options[:receive_timeout], then 60,000 ms. Stock pool checkout also uses that
receive value; there is no separate exposed pool timeout.
total_timeout: bounds one buffered operation and may inherit the ReqLLM default
when nil. Streaming nil means 60,000 ms; explicit stream values are 1–300,000 ms.
Run deadline: is a separate absolute monotonic-millisecond admission boundary.
None of these can roll back an external effect or stop arbitrary callback descendants.
Stream limits apply after decoding: at most 4,096 public chunks, 65,536 bytes per
chunk and 1,048,576 serialized bytes across chunks. Stock decoding and upstream
queues can allocate before those checks. No hard predecode RAM guarantee or
end-to-end backpressure is provided. Streaming max_tokens defaults to 4,096 and
explicit values must be 1–4,096.
4. Validate tools and typed output locally
Tool parameters use JSON Schema and are validated before invocation. Tools can
return a value, {:ok, value} or {:error, reason}; successful values must be
JSON-portable. Use ExAgent.ModelRetry only for a correctable rejection. A timeout
or arbitrary execution failure cannot establish that the effect never happened.
An Ecto output schema uses tool mode by default. Native output requires agent
output_mode: :native and model output_profile: :chat_json_schema_v1.
The non-strict remote schema is a request hint; local JSON/schema validation and
the actual changeset decide success. Corrective retries spend the same request
budget. Native output does not silently fall back to tool output.
Review required/optional fields, defaults, bounds and supported schema constructs.
Unsupported adapter schemas reject rather than strengthening optional fields.
Stock Chat may discard a wire refusal beside otherwise valid JSON; the exposed
response, rather than the original wire representation, is validated.
5. Use scoped events and conversation ownership
Server async calls acknowledge volatile admission with a request ID. Completion
arrives through versioned ExAgent.Event envelopes. Derive the namespace from
authenticated application state and match both namespace and request ID.
Events are notifications; query Server history/health on reconnect.
Minimal runtime integration recipe
The application supplies agent. Local PubSub and ETS need no Phoenix or database;
ETS does not survive loss of its table owner or VM.
alias ExAgent.{Event, PubSub, Server}

namespace = "workspace-a" # obtained from authenticated application context
conversation_id = "conversation-1"
pubsub = PubSub.normalize(:local)
:ok = PubSub.subscribe(pubsub, Event.agent_topic(conversation_id, namespace))
{:ok, server} = Server.start_link(
  agent: agent,
  agent_id: conversation_id,
  namespace: namespace,
  pubsub: pubsub,
  store: :ets,
  max_pending: 2
)
{:ok, request_id} = Server.send_message(server, "Hello")
%{server: server, namespace: namespace, request_id: request_id,
  cancel: fn -> Server.abort(server) end}
For Phoenix use {ExAgent.PubSub.Phoenix, MyApp.PubSub} after starting the host's
PubSub. Keep the same topic/envelope checks. Repeated abort is harmless, but
closing a UI caller does not itself prove an admitted external effect stopped.
6. Migrate snapshots and persisted approvals deliberately
Snapshots hold portable data; restore obtains live models, tools, policy and
codecs from trusted application templates. Restore validates structure, version,
namespace, identity and bindings. Missing data can start a new conversation;
corrupt, future or mismatched data fails. Preserve and reconcile old snapshots
instead of silently replacing rejected data with an empty conversation.
With a Store, positive completion acknowledgement follows a confirmed save.
CheckpointError retains the new state and blocks further mutations while dirty.
Retry Server.checkpoint/1 or Session.checkpoint/1 to save that same transition;
do not run the prompt, tool or state-change callback again.
Applications provide their Repo/database lifecycle for Store.Postgres and run
Store.Postgres.migrate/1. A typed Session supplies shared_state_codec: on
every start; stored bytes cannot choose its module. Keep encoding/decoding pure.
Persisted approval uses a stable execution ID, scoped Store, trusted versioned
references, codecs and current authorization. Persisting a decision performs no
effect. Resume revalidates the current definitions and executes the approved
cursor. Completed steps are data, not replay instructions. After owner loss,
explicit recovery and effect reconciliation determine what may execute next.
See Durability and approvals and
Continuation jobs.
7. Keep accounting quality and observability ownership
Request/tool counts are exact host admissions. Tokens retain declared normalized
or reported quality, costs are estimated cents and missing values remain unknown.
Parent totals include descendants; do not add inclusive parent and child totals.
Strict token/cost limits reject normalized accounting. Opt into estimated
thresholds with a finite request limit if that contract fits your application.
Native OpenTelemetry is optional. The application owns its SDK, processors and
exporter. Use ExAgent.Observability.ReqLLM.attach/1 once when also tracing ReqLLM
calls: ExAgent produces its run/model spans and the bridge enriches them.
Replace a separate stock ReqLLM bridge rather than attaching both.
Content remains off unless an explicit redactor is configured.
For metrics, tracking maintenance, transport ownership and callback/ingestion
counters, follow Observability. Traces are not a billing ledger.
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    LICENSE


MIT License

Copyright (c) 2026 kukapu

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.



  

  
    
    Architecture and ownership - ExAgent v2.0.0
    
    

    


  
  

    Architecture and ownership

ExAgent is a reusable agent definition with optional runtime layers. A one-shot
run needs no conversation process, database or tracing service. Add the layers
your application needs; each has a distinct owner and persistence boundary.
	Layer	Owns	Application responsibility
	%ExAgent{}	Reusable model, tools, output, hooks and limit configuration.	Credentials, trusted callbacks and application data.
	Run	Model/tool loop, local validation, result and usage.	Reconcile external effects with uncertain outcomes.
	Execution scope	Delegation ancestry, shared admission and accounting.	Keep auxiliary execution inside that scope when it must inherit authority.
	Server	Conversation history/model, bounded queue and events.	Backpressure, authenticated namespace and lifecycle.
	Session	Participants, turn policy and one writer of shared state.	Trusted state transitions, policy and codecs.
	Store	Confirmed snapshots and atomic continuation records.	Database lifecycle and durable storage deployment.

Agent definition
  └─ run / stream_text / run_stream
       ├─ Model → ReqLLM or a custom adapter
       ├─ Tool → schema + permission + execution + JSON result
       └─ run_child → inherited scope, authority and budgets

Server → runs and conversation → optional Store
Session → turns and shared state → optional Store

Event / telemetry / OpenTelemetry → separate application-facing channels
Contracts between layers
	A successful result contains validated final output. An operational failure
carries its cause and known partial progress in RunError.
	Streaming deltas are provisional. A complete validated terminal response is
required before tool execution or successful final output.
	Tools validate effective arguments before effects. Permissions, schema rejection,
retryable rejection, execution failure and unknown effect have distinct meanings.
	Children inherit ancestor permissions and budgets. Parent usage includes its
subtree; tokens and estimated cost retain their quality/completeness fields.
	Compaction projects the next model request while preserving canonical history.
	A confirmed Store save precedes positive durable acknowledgement. An unconfirmed
transition blocks mutations; checkpoint retry only saves data.
	Persisted approval binds an exact execution boundary. Resume uses trusted live
configuration and current authorization; recovery does not guess effect outcomes.
	The application owns the OpenTelemetry SDK and exporter. Default traces omit
content and never serialize arbitrary live models or configuration.

Extension points
Implement ExAgent.Model, ExAgent.Store, ExAgent.PubSub or a TurnPolicy
when an application needs another model, persistence service, event bus or turn
selection strategy. Tools, hooks, model codecs and state codecs remain trusted
application code. OTP supervision cleans up owned framework resources; it cannot
roll back arbitrary external IO.
Read Models,
Durability,
Coordination and
Observability for configuration and exact boundaries.
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ExAgent.ExecutionScope 
    



      
Ephemeral admission and accounting for one execution tree.
The handle is runtime-only: do not serialize it. Each node retains its own
restrictions and every admission checks all ancestors atomically. Model slots
are fail-fast, never held while tools or delegates run. Usage is reconciled by
operation identity; this is not exactly-once execution of external effects.
request_count counts admitted Model attempts (not necessarily HTTP requests
for a custom Model); tool_calls counts exact batch reservations, not dispatches
or successful effects. Terminal finalization is independent of metric coverage.
Deadlines stop admission and are propagated as native model/tool timeouts by
the core. Arbitrary application callbacks are not preempted or sandboxed.
A lost scope stops independently running descendants; the root caller detects
loss at cooperative boundaries rather than having its application process killed.
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    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        contribute(scope, id, usage)

      


        Accounts legacy tool-contributed usage once, without inventing its model's price.



    


    
      
        record_usage(scope, id, usage, complete? \\ false)

      


        Replaces the cumulative usage snapshot of one model request.
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          @type t() :: %ExAgent.ExecutionScope{
  deadline: integer() | nil,
  parent_run_id: String.t() | nil,
  pid: pid(),
  root_run_id: String.t(),
  run_id: String.t(),
  token: reference()
}
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      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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Accounts legacy tool-contributed usage once, without inventing its model's price.

  



    

  
    
      
    
    
      record_usage(scope, id, usage, complete? \\ false)



        
          
        

    

  


  

Replaces the cumulative usage snapshot of one model request.
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ExAgent.Message.Part 
    



      
Request & response part structs.
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ExAgent.Message.Part.Retry 
    



      
A retry prompt: validation errors (list of maps) or a plain message,
sent back to the model so it can correct itself.
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          @type t() :: %ExAgent.Message.Part.Retry{
  content: [map()] | String.t(),
  tool_call_id: String.t() | nil,
  tool_name: String.t() | nil
}
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ExAgent.Message.Part.System 
    



      
A system / instruction prompt part.
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          @type t() :: %ExAgent.Message.Part.System{
  content: String.t() | [map()],
  dynamic_ref: String.t() | nil
}


      



  


        

      


  

  
    
    ExAgent.Message.Part.Text - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Message.Part.Text 
    



      
A plain text chunk returned by the model.
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          @type t() :: %ExAgent.Message.Part.Text{
  content: String.t(),
  id: String.t() | nil,
  metadata: map()
}
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ExAgent.Message.Part.Thinking 
    



      
A reasoning / chain-of-thought part (provider-dependent).
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          @type t() :: %ExAgent.Message.Part.Thinking{
  content: String.t(),
  id: String.t() | nil,
  metadata: map(),
  signature: String.t() | nil
}
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ExAgent.Message.Part.ToolCall 
    



      
The model asking the agent to run a tool.
args may be nil, a decoded map(), or raw JSON binary() (the latter
when the provider streams partial JSON). Use args_as_map/1 to normalise.
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    Functions
  


    
      
        args_as_map(tool_call)

      


        Decode args to a map. Accepts a map (passthrough), a JSON string, or
nil. On unparseable JSON, returns :error (the agent turns that into a
retry prompt so the model can fix its arguments).
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          @type arg() :: nil | map() | binary()
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          @type kind() :: :function | :output | :external | :unapproved
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          @type t() :: %ExAgent.Message.Part.ToolCall{
  args: arg(),
  kind: kind(),
  metadata: map(),
  tool_call_id: String.t() | nil,
  tool_name: String.t()
}
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          @spec args_as_map(t()) :: {:ok, map()} | {:error, term()} | :empty


      


Decode args to a map. Accepts a map (passthrough), a JSON string, or
nil. On unparseable JSON, returns :error (the agent turns that into a
retry prompt so the model can fix its arguments).
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ExAgent.Message.Part.ToolReturn 
    



      
The return value of a tool call, fed back to the model.
usage is an optional contributed token usage (e.g. from a delegated
sub-agent run) that the agent loop merges into the run's accumulated
usage. It is nil for ordinary tools and is not part of the serialized
message history (usage is accounted for at runtime).
payload_omitted distinguishes an omitted value from a genuine nil result.
Status describes the effect even when its payload was omitted. Such history
is diagnostic and cannot be executed as ordinary model context.
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          @type status() ::
  :succeeded | :validation_error | :denied | :failed | :unknown | :not_executed
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          @type t() :: %ExAgent.Message.Part.ToolReturn{
  content: term(),
  payload_omitted: term(),
  status: status(),
  tool_call_id: String.t(),
  tool_name: String.t(),
  usage: ExAgent.Message.Usage.t() | nil
}


      



  


        

      


  

  
    
    ExAgent.Message.Part.User - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Message.Part.User 
    



      
A user prompt part (text or multimodal content list).
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          @type t() :: %ExAgent.Message.Part.User{
  content: String.t() | [map()],
  timestamp: DateTime.t() | nil
}
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ExAgent.Message.Request 
    



      
A message sent to the model.
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          @type part() ::
  ExAgent.Message.Part.System.t()
  | ExAgent.Message.Part.User.t()
  | ExAgent.Message.Part.ToolReturn.t()
  | ExAgent.Message.Part.Retry.t()
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          @type t() :: %ExAgent.Message.Request{
  conversation_id: String.t() | nil,
  instructions: String.t() | nil,
  parts: [part()],
  run_id: String.t() | nil,
  timestamp: DateTime.t() | nil
}
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ExAgent.Message.Response 
    



      
A message returned by the model.

      


      
        Summary


  
    Types
  


    
      
        part()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        empty?(resp)

      


        True if the response contains no tool calls and no text.



    


    
      
        text(response)

      


        Concatenate all TextPart contents of the response.



    


    
      
        tool_calls(response)

      


        All ToolCall parts in order.
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          @type part() ::
  ExAgent.Message.Part.Text.t()
  | ExAgent.Message.Part.ToolCall.t()
  | ExAgent.Message.Part.Thinking.t()
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          @type t() :: %ExAgent.Message.Response{
  continuation: map() | nil,
  finish_reason: atom() | nil,
  model_name: String.t() | nil,
  parts: [part()],
  payload_omitted: term(),
  timestamp: DateTime.t() | nil,
  usage: ExAgent.Message.Usage.t() | nil
}
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          @spec empty?(t()) :: boolean()


      


True if the response contains no tool calls and no text.
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          @spec text(t()) :: String.t()


      


Concatenate all TextPart contents of the response.
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          @spec tool_calls(t()) :: [ExAgent.Message.Part.ToolCall.t()]


      


All ToolCall parts in order.
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Qualified metrics for a response or aggregate. accounting is a versioned,
string-keyed JSON map, separate from additive token details. Reported means
reported to the host by the Model contract, not audited provider presence.
Cost is always an estimate in cents, never an invoice.
payload_omitted marks bounded postdecode omission of oversized details or
dimensions. Retained metric availability remains explicit; omitted values
are not zero. The marker is versioned independently of accounting v1.
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          @type t() :: %ExAgent.Message.Usage{
  accounting: map() | nil,
  details: map(),
  input_tokens: non_neg_integer() | nil,
  output_tokens: non_neg_integer() | nil,
  payload_omitted: term()
}
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ExAgent 2.0 is available on Hex.
When upgrading from 1.x, read the migration guide
for the runtime, model, event and snapshot changes. See
supported features and limits for deployment requirements.

An agent framework for Elixir — structured output, tool-calling, streaming,
stateful agents, multi-agent sessions and durable persistence, powered by the
BEAM.
ExAgent is layered and opt-in: use just the one-shot core, or stack on the
stateful runtime, persistence and coordination as you need them. It is built the
Elixir way — recursion, behaviours, Ecto changesets, cheap concurrency for tools,
supervision/durability, :telemetry, and events that plug straight into LiveView.
Layer 3  ExAgent.Session          coordinated multi-agent turns + shared state
Layer 2  ExAgent.Store            snapshots: resume after crash / restart
Layer 1  ExAgent.Server           a supervised, stateful, event-emitting agent
Layer 0  ExAgent.run/3            the one-shot model ⇄ tools loop
         ────────────────────────  events (ExAgent.Event) over ExAgent.PubSub
Features
	One-shot agentic loop — a model ⇄ tools recursion built as idiomatic Elixir.
	Type-derived tool schemas — define tools as plain functions; JSON Schema is
generated from name :: Type annotations and @doc strings (no hand-written schemas).
	Structured output — any Ecto embedded_schema becomes the output spec; JSON
Schema is derived from the schema and its changeset validations, validated
with retry-on-failure.
	Streaming — a lazy, demand-driven view of the same tool/output loop,
with provisional deltas and one complete result or partial failure.
	Supervised stateful agents — keep history, accumulate usage, thread stateful
models across runs, and emit versioned events over PubSub (LiveView-ready).
	Opt-in checkpoints — confirm complete state through a Store and restore a
conversation on restart. ETS is in-process; Postgres uses your DB/repo. This
does not replay or roll back arbitrary in-flight effects.
	Multi-agent sessions — coordinated turns over shared state with pluggable
turn policies (round_robin, initiative, or your own).
	Orchestration — scoped delegation with ancestor budgets/permissions and
hand-off between session participants, durable sequences, routing and bounded
parallel flows.
	Persisted human approval — pause at an admitted boundary and resume using
versioned continuation records, explicit authority and recovery rules.
	Robustness & safety — context compaction, usage/cost limits, and per-tool
permissions (allow / ask / deny).
	Model-agnostic — one stock ReqLLM backend with explicitly qualified profiles,
custom specs/gateways and the public ExAgent.Model extension behaviour.
	External tools (MCP) — consume stdio or opt-in Streamable HTTP tools with
caller-owned timeouts, pending limits and transport cleanup.
	Observable — :telemetry, app-level ExAgent.Event envelopes and opt-in
native OpenTelemetry tracing and metrics. ExAgent owns its execution spans;
the ReqLLM bridge supplies metadata without duplicate model spans. Content is
disabled by default; the application owns its SDK and exporter.
	Offline-first testing — a deterministic ExAgent.Models.Test model drives the
full loop with no API key and no network.

Requirements
	Elixir 1.18+ (required by ReqLLM's mandatory llm_db dependency)
	Runtime targets: Elixir 1.18 / OTP 28 and Elixir 1.20 / OTP 29

See supported features and limits for runtime and
dependency requirements. These targets do not cover every patch release or
dependency combination.
ReqLLM starts its own supervisor and Finch pool alongside ExAgent. Its default
startup loads .env in the host's working directory. Applications that manage
credentials themselves should set config :req_llm, load_dotenv: false before
startup. ExAgent.Models.ReqLLM.new/1 is the general backend; custom Model/Test
remain extension points. Tools, Ecto-tool output and streaming use an explicit
Chat profile: :chat_tools_v1, or :openrouter_chat_tools_v1 for OpenRouter
provider routing. Native JSON Schema uses a separate opt-in profile. Catalogue
resolution alone does not enable those capabilities. See
models and limits for credentials, profiles,
routing, normalized usage and host retention boundaries.
Installation
Add the published package to your application:
def deps do
  [{:exagent, "~> 2.0"}]
end
To develop against a source checkout, replace that dependency with
{:exagent, path: "../exAgent"} and adjust the path to your clone.
The library starts its own supervised ExAgent.Finch HTTP pool, a Registry
(ExAgent.PubSub.Local), a Task.Supervisor, an ExAgent.Store.ETS table and
an ExAgent.AgentSupervisor, so it works out of the box. Tune the Finch pool
with:
config :exagent, :finch_pools, %{:default => [size: 32]}
ExAgent does not shadow OTP's Agent unless you alias it as Agent.

Quick start
The fastest way to try ExAgent is with Mix.install/2 (Livebook or a script) —
using the built-in ExAgent.Models.Test model, no API key needed:
Mix.install([
  {:exagent, "~> 2.0"}
])

agent = ExAgent.new(model: "test", instructions: "Be concise.")
{:ok, %{output: text}} = ExAgent.run(agent, "Hello!")
Resolve a stock catalogue string or tuple with explicit instance credentials:
{:ok, model} = ExAgent.Model.resolve({:openai, id: "gpt-4o"},
  api_key: System.fetch_env!("OPENAI_API_KEY"))
agent = ExAgent.new(model: model, instructions: "Be concise.")
{:ok, %{output: text}} = ExAgent.run(agent, "Hello!")
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    Functions
  


    
      
        new(opts)

      


        Build an agent from options. Use :output for the output spec.



    


    
      
        resume(agent, reference, opts \\ [])

      


        Resume a persisted approval from an explicitly supplied trusted agent and configuration.



    


    
      
        resume_stream(agent, reference, opts \\ [])

      


        Open a new lazy stream for a persisted continuation; the earlier paused stream stays terminal.



    


    
      
        run(agent, prompt, opts \\ [])

      


        Run the agent against prompt, returning {:ok, result} or {:error, _}.



    


    
      
        run!(agent, prompt, opts \\ [])

      


        Run synchronously and return the output value directly, raising on error.



    


    
      
        run_child(parent, agent, prompt, opts \\ [])

      


        Run an auxiliary/delegated agent under an existing run's execution scope.



    


    
      
        run_stream(agent, prompt, opts \\ [])

      


        Run the agent, returning a lazy stream of events as the model generates.
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          @type output_type() :: :text | module()


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  output: term(),
  messages: [ExAgent.Message.t()],
  new_messages: [ExAgent.Message.t()],
  usage: ExAgent.Message.Usage.t(),
  run_step: non_neg_integer(),
  model: ExAgent.Model.model(),
  run_id: String.t(),
  root_run_id: String.t(),
  parent_run_id: String.t() | nil,
  model_request_id: String.t() | nil,
  request_count: non_neg_integer(),
  tool_calls: non_neg_integer(),
  cost_cents: number() | nil,
  cost_status: :known | :unknown,
  status: :succeeded | :failed | :cancelled | :running,
  usage_status: :complete | :partial,
  pending_response: ExAgent.Message.Response.t() | nil
}
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          @type t() :: %ExAgent{
  capabilities: [module() | struct()],
  instructions: [ExAgent.Message.Part.System.t()],
  max_history_bytes: pos_integer(),
  max_payload_bytes: pos_integer(),
  max_steps: pos_integer(),
  model: ExAgent.Model.model(),
  name: String.t() | nil,
  observability: ExAgent.Observability.OpenTelemetry.t() | nil,
  output_mode: :tool | :native,
  output_retries: non_neg_integer(),
  output_type: output_type(),
  settings: ExAgent.ModelSettings.t(),
  tool_timeout: pos_integer(),
  tools: [ExAgent.Tool.t()],
  usage_limits: ExAgent.UsageLimits.t() | nil
}
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          @spec new(keyword()) :: t()


      


Build an agent from options. Use :output for the output spec.
Ecto output defaults to output_mode: :tool. Explicit :native sends a
separate JSON schema to a model declaring native support; the actual changeset
still validates the final object. There is no automatic fallback between modes.
Valid tool schemas are prepared once on the reusable definition. Invalid
schemas still fail as operational RunErrors when running the agent; each
run also checks that a prepared validator matches the tool's current schema.
Retention defaults are max_payload_bytes: 1_048_576 and
max_history_bytes: 8_388_608, configurable from1 through64MiB. They measure
uncompressed Erlang external term size after decode, not live RAM. A tool may
already have performed its effect when its returned payload exceeds a limit:
its outcome/identity are preserved with an explicit payload_omitted marker
and a terminal RunError. Such history cannot be executed again automatically.

  



    

  
    
      
    
    
      resume(agent, reference, opts \\ [])



        
          
        

    

  


  

Resume a persisted approval from an explicitly supplied trusted agent and configuration.

  



    

  
    
      
    
    
      resume_stream(agent, reference, opts \\ [])



        
          
        

    

  


  

Open a new lazy stream for a persisted continuation; the earlier paused stream stays terminal.

  



    

  
    
      
    
    
      run(agent, prompt, opts \\ [])



        
          
        

    

  


  

      

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


      


Run the agent against prompt, returning {:ok, result} or {:error, _}.
Operational errors contain an ExAgent.RunError: its reason is the cause
and partial preserves history, usage and the last confirmed model. Retrying
the prompt is a new execution and can repeat effects.
Options:
	:deps              — dependency value threaded into RunContext.
	:message_history   — prior Message.t() list to continue from.
	:max_payload_bytes, :max_history_bytes — finite overrides of the
definition's postdecode retention bounds. Results expose :retention
measurements of history and public data, excluding live model/configuration.
	:model_settings    — per-run settings overrides.
	:stream_text       — stream model text through the same agent loop.
	:estimate_cost     — (usage -> cents) for a homogeneous model tree, or
(model, usage -> cents) for model-aware pricing; nil/:unknown remains
unknown. Monetary limits require a valid estimator before model admission.
	:deadline          — optional absolute monotonic milliseconds; inherited
descendants may only shorten it. Admission and native IO timeouts honor it,
but arbitrary application callbacks are not preempted.
	:max_concurrent_requests — optional positive cap, shared with descendants;
saturated admission fails explicitly without adding a waiting queue.
	:on_progress       — optional runtime callback receiving full result-shaped
snapshots; these contain a live model and must not be exported as JSON.
While a batch is in flight, unresolved calls have status: :unknown in
these snapshots; final history replaces them with the collected outcomes.
	:observability     — optional ExAgent.Observability.OpenTelemetry config;
overrides the agent default. false disables instrumentation for this run.
	:trace_context     — ephemeral context captured with the OTel adapter;
use for application-owned process boundaries, never persisted snapshots.


  



    

  
    
      
    
    
      run!(agent, prompt, opts \\ [])



        
          
        

    

  


  

      

          @spec run!(t(), String.t(), keyword()) :: term()


      


Run synchronously and return the output value directly, raising on error.

  



    

  
    
      
    
    
      run_child(parent, agent, prompt, opts \\ [])



        
          
        

    

  


  

Run an auxiliary/delegated agent under an existing run's execution scope.
Accepts a RunContext or the state passed to a model capability. The helper
inherits dependencies and fixes ancestry after caller options; a builder cannot
replace the inherited scope. Child limits/policies add restrictions to all
ancestors. Child progress is not forwarded as parent conversation history.

  



    

  
    
      
    
    
      run_stream(agent, prompt, opts \\ [])



        
          
        

    

  


  

      

          @spec run_stream(t(), String.t(), keyword()) :: Enumerable.t()


      


Run the agent, returning a lazy stream of events as the model generates.
This is the streaming variant. It yields:
	{:delta, binary} — incremental output text (one per model text chunk),
	{:result, map} — the final result once the stream completes.

On failure it yields one {:error, %ExAgent.RunError{}} terminal. Deltas
are provisional text from all model requests; the final output is validated
by the same tools/output/hooks/limits loop as run/3.
Each enumeration starts a new run. Halting enumeration or killing its owner
cancels the owned worker; effects already performed are not rolled back.
A suspended Enumerable continuation must be resumed or explicitly halted.
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ExAgent.RunContext 
    



      
The context object threaded through dynamic instructions, tool calls and
output validators during a single run.
It carries the user-supplied deps, the model, the full message history, the
accumulated token usage, per-tool retry counters and the current
step/position info. The :deps value is application-defined; document its
expected shape with @spec in your tools.
execution_scope is an opaque, ephemeral handle for ExAgent.run_child/4.
Run/parent/root identities and model_request_id correlate work without
treating model request counts as local loop steps. Never serialize the handle.
observability and trace_context are likewise ephemeral; framework delegation
explicitly carries them across task boundaries and restores prior context.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(opts \\ [])

      


        Build a fresh context for a run.
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      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.RunContext{
  continuation: term(),
  deps: term(),
  execution_scope: ExAgent.ExecutionScope.t() | nil,
  idempotency_key: String.t() | nil,
  max_retries: non_neg_integer(),
  messages: [ExAgent.Message.t()],
  metadata: map(),
  model: ExAgent.Model.model(),
  model_request_id: String.t() | nil,
  observability: ExAgent.Observability.OpenTelemetry.t() | nil,
  parent_run_id: String.t() | nil,
  prompt: String.t() | nil,
  retries: %{required(String.t()) => non_neg_integer()},
  retry: non_neg_integer(),
  root_run_id: String.t() | nil,
  run_id: String.t() | nil,
  run_step: non_neg_integer(),
  tool_call_id: String.t() | nil,
  tool_name: String.t() | nil,
  trace_context: term(),
  usage: ExAgent.Message.Usage.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Build a fresh context for a run.
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ExAgent.UsageLimits 
    



      
Execution-tree safety net: each run's limits also constrain its framework
descendants. Admission is serialized by ExAgent.ExecutionScope; these
functions provide the pure checks. Token/cost thresholds are retrospective,
so already in-flight requests can exceed them.
Any nil threshold is unchecked. When a limit is exceeded the run terminates with
  a RunError with reason {:usage_limit_exceeded, which, value}.
	request_limit / total_tokens_limit / input_tokens_limit /
output_tokens_limit — checked before each model request.
	tool_calls_limit — checked before a batch of tool calls is executed
(pydanticAI semantics: if the model returned parallel calls that would
exceed the limit, none run).
	max_budget_cents — checked before each model request against an estimated
cost (see ExAgent.CostGuard). An explicit :estimate_cost callback takes
precedence over a qualified public upstream estimate; unknown/error never
silently falls back. Neither is provider billing.

accounting: :strict (default) requires sufficient Model-reported metrics for
enabled thresholds. A declared normalized-only contract rejects before IO;
unknown contracts are checked against actual reports before later effects.
accounting: :estimated opts into available subtotals and may continue without
metrics/pricing, but metric limits require a finite request_limit in this scope
or an ancestor. Host-only limits require no accounting. A child's policy cannot
weaken its ancestors. In-flight operations can exceed retrospective thresholds.
Example
Here model is an explicitly configured ExAgent.Models.ReqLLM instance;
normalized metrics require opt-in estimated thresholds and a finite request bound.
alias ExAgent.{CostGuard, UsageLimits}

agent =
  ExAgent.new(
    model: model,
    usage_limits: %UsageLimits{
      accounting: :estimated,
      request_limit: 5,
      total_tokens_limit: 2000,
      tool_calls_limit: 10,
      max_budget_cents: 25
    }
  )

pricing = CostGuard.estimator(%{input_per_1k_cents: 250, output_per_1k_cents: 1000})
ExAgent.run(agent, "research this", estimate_cost: pricing)
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        t()

      


    





  
    Functions
  


    
      
        check_before_request(limits, usage, request_count, cost_cents \\ nil)

      


        Check the request/token/budget limits against accumulated usage, the
upcoming request count, and the estimated cost_cents. Returns :ok or
{:error, {:usage_limit_exceeded, which, value}}.



    


    
      
        check_tool_calls(usage_limits, executed, incoming)

      


        Check the tool_calls_limit before executing a batch of incoming tool
calls. Returns :ok or {:error, {:usage_limit_exceeded, :tool_calls, n}}.



    


    
      
        validate(limits)

      


        Validate nonnegative integral counters and a nonnegative monetary threshold.
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      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.UsageLimits{
  accounting: :strict | :estimated,
  input_tokens_limit: non_neg_integer() | nil,
  max_budget_cents: number() | nil,
  output_tokens_limit: non_neg_integer() | nil,
  request_limit: non_neg_integer() | nil,
  tool_calls_limit: non_neg_integer() | nil,
  total_tokens_limit: non_neg_integer() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      check_before_request(limits, usage, request_count, cost_cents \\ nil)



        
          
        

    

  


  

      

          @spec check_before_request(
  t(),
  ExAgent.Message.Usage.t(),
  non_neg_integer(),
  number() | nil
) ::
  :ok | {:error, term()}


      


Check the request/token/budget limits against accumulated usage, the
upcoming request count, and the estimated cost_cents. Returns :ok or
{:error, {:usage_limit_exceeded, which, value}}.
request_count is the number of Model attempts already admitted (0 before the
first). cost_cents is the known estimate so far, or nil when unknown; an
strict monetary budget rejects unknown cost; estimated thresholds use available
subtotals, with host-bound enforcement in ExecutionScope.

  



  
    
      
    
    
      check_tool_calls(usage_limits, executed, incoming)



        
          
        

    

  


  

      

          @spec check_tool_calls(t(), non_neg_integer(), non_neg_integer()) ::
  :ok | {:error, {:usage_limit_exceeded, :tool_calls, non_neg_integer()}}


      


Check the tool_calls_limit before executing a batch of incoming tool
calls. Returns :ok or {:error, {:usage_limit_exceeded, :tool_calls, n}}.
executed is the historical parameter name for admitted/reserved tool calls,
not dispatched calls, successes or external effects. Following
pydanticAI, if executed + incoming would exceed the limit, none of the
incoming calls are executed.

  



  
    
      
    
    
      validate(limits)



        
          
        

    

  


  

Validate nonnegative integral counters and a nonnegative monetary threshold.

  


        

      


  

  
    
    ExAgent.Compaction - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Compaction behaviour
    



      
Behaviour for reducing the conversation context sent to a model.
A compactor takes the current request projection [Message.t()] and returns a
compacted list, {:no_change} (leave it alone), or an error. The built-in
ExAgent.Compaction.Summary replaces older messages with an LLM-generated
summary while keeping the most recent ones verbatim.
Compaction is wired into a run as a capability (see
ExAgent.Compaction.Capability) that fires on the before_model_request
hook. It changes only request_messages: the authoritative history remains
append-only and new_messages remains its real suffix. Compaction is opt-in and
does not guarantee that pinned context fits a provider's context window.
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        messages()

      


    


    
      
        opts()

      


    





  
    Callbacks
  


    
      
        compact(messages, opts)

      


    





  
    Functions
  


    
      
        estimate_tokens(messages)

      


        A rough context estimate using content bytes / 4 plus message/part overhead.
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          @type messages() :: [ExAgent.Message.t()]


      



  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      compact(messages, opts)



        
          
        

    

  


  

      

          @callback compact(messages(), opts()) ::
  {:ok, messages()} | {:no_change} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      estimate_tokens(messages)



        
          
        

    

  


  

      

          @spec estimate_tokens(messages()) :: non_neg_integer()


      


A rough context estimate using content bytes / 4 plus message/part overhead.
Includes instructions, text, thinking/signatures, tool names, arguments,
returns and retries. It can under- or over-estimate model tokens, especially
for different tokenizers, languages and multimodal content; it is not a usage
or billing counter. The built-in capability also includes advertised tool
definitions when using this default estimate. Supply :token_counter for a
model-specific estimate.
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ExAgent.Compaction.Capability 
    



      
A capability that compacts only the projection sent by before_model_request.
It accepts the current request_messages override, or the full authoritative
history when no override exists, so it can compact growth within a run without
undoing an earlier capability's redaction. It never changes messages or
first_new_message_index. Errors, no-change and invalid projections leave the
incoming state unchanged; stream cancellation is propagated.
Custom compactors retain compact/2, but must preserve original instructions,
the latest user request and complete, unmodified tool exchanges. They must not
insert new System instructions. With the built-in Summary/default counter,
advertised function/output tool schemas also contribute to the rough estimate.
A supplied :token_counter retains its one-argument interface and owns its
entire estimate; capture tool definitions in its closure when needed.
Add it to an agent's :capabilities:
%ExAgent.Compaction.Capability{
  compactor: ExAgent.Compaction.Summary,
  opts: [threshold_tokens: 6000, keep_recent: 8, summarize: &my_summarize/1]
}

      


      
        Summary


  
    Functions
  


    
      
        after_model_request(cap, state)

      


        Callback implementation for ExAgent.Capability.after_model_request/2.



    


    
      
        after_tool_execute(cap, ctx, tool_call, result)

      


        Callback implementation for ExAgent.Capability.after_tool_execute/4.



    


    
      
        before_tool_execute(cap, ctx, tool_call)

      


        Callback implementation for ExAgent.Capability.before_tool_execute/3.
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      after_model_request(cap, state)



        
          
        

    

  


  

Callback implementation for ExAgent.Capability.after_model_request/2.

  



  
    
      
    
    
      after_tool_execute(cap, ctx, tool_call, result)



        
          
        

    

  


  

Callback implementation for ExAgent.Capability.after_tool_execute/4.

  



  
    
      
    
    
      before_tool_execute(cap, ctx, tool_call)



        
          
        

    

  


  

Callback implementation for ExAgent.Capability.before_tool_execute/3.
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ExAgent.Compaction.Summary 
    



      
A compactor that summarizes older messages and keeps a recent window verbatim.
When the history exceeds :threshold_tokens (estimated via
ExAgent.Compaction.estimate_tokens/1 by default), everything older than the
last :keep_recent messages is eligible for the caller's :summarize function.
Complete tool exchanges, original instructions, and the latest user request are
preserved. The recent window expands to avoid splitting calls from results or
retries. Older completed exchanges within the current run are also eligible.
The summary is ordinary user-level context inserted before the active user
request, never a new System instruction. Pinned messages may exceed the target
window, and a summary is not guaranteed to reduce the model-specific token count.
Context without an identifiable user request is left unchanged.
Options
	:threshold_tokens — non-negative threshold (default 4000); compact once
the estimate exceeds it.
	:keep_recent — non-negative minimum trailing messages kept verbatim
(default 6); zero still retains instructions and the active user request.
	:summarize — (old_messages -> summary_text). Required to compact; if
absent, the projection is left untouched. May also return {:no_change}
or {:error, reason}; other non-string results are rejected.
	:token_counter — (messages -> non_neg_integer()), default
ExAgent.Compaction.estimate_tokens/1.

:summarize may perform external IO. The callback's model requests, tokens and
costs are not automatically observable or charged to this run by this API.
Repeated model requests can invoke it repeatedly; applications must not treat
compaction as an exactly-once side effect.
Wiring
Supply a trusted, explicitly configured model and summarizer_agent; ReqLLM
credentials and tool/stream qualification belong to those instances.
compaction = %ExAgent.Compaction.Capability{
  compactor: ExAgent.Compaction.Summary,
  opts: [
    threshold_tokens: 6000,
    keep_recent: 8,
    summarize: fn old ->
      {:ok, %{output: text}} = ExAgent.run(summarizer_agent, summarize_prompt(old))
      text
    end
  ]
}

ExAgent.new(model: model, capabilities: [compaction])
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ExAgent.CostGuard 
    



      
Helpers for turning token usage into an estimated cost, used together with
the max_budget_cents field of ExAgent.UsageLimits.
ExAgent does not ship a pricing table (model prices change constantly and
vary by vendor). You bring the prices that matter to you as a map and
CostGuard.estimator/1 builds the (usage -> cents) function you pass to
ExAgent.run/3 via the :estimate_cost option.
Example
pricing = ExAgent.CostGuard.estimator(%{
  input_per_1k_cents: 250,
  output_per_1k_cents: 1000
})

ExAgent.run(agent, "go", estimate_cost: pricing)
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    Functions
  


    
      
        estimate(estimator, model, usage)

      


        Evaluate legacy homogeneous or model-aware pricing without losing unknown/error states.



    


    
      
        estimator(pricing)

      


        Build a cost estimator (Usage.t() -> fractional cents) from a pricing map.
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          @type pricing() :: %{
  optional(:input_per_1k_cents) => number(),
  optional(:output_per_1k_cents) => number()
}
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      estimate(estimator, model, usage)



        
          
        

    

  


  

Evaluate legacy homogeneous or model-aware pricing without losing unknown/error states.

  



  
    
      
    
    
      estimator(pricing)



        
          
        

    

  


  

      

          @spec estimator(pricing()) :: (ExAgent.Message.Usage.t() ->
                           non_neg_integer() | float() | :unknown)


      


Build a cost estimator (Usage.t() -> fractional cents) from a pricing map.
Prices are per 1000 tokens, in cents (250 means $2.50 per 1K,
or $2500 per 1M tokens). Fractions are preserved rather than truncating every
small request to zero. Missing rates remain unknown when their token direction
is used; they do not imply a free provider.
This is a flat input/output approximation, without cache discounts or adding
reasoning subsets twice. Supply a model-aware callback for differentiated prices.
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ExAgent.Permissions 
    



      
Per-tool admission control: :allow, :ask or :deny, matched against tool
names with glob patterns — the same model opencode uses for tool safety.
Rules are evaluated in order and the last matching rule wins (so put a
catch-all * first, then more specific rules after it). Anything that matches
no rule falls back to :default (:allow by default).
new!/1 rejects invalid configuration instead of silently granting access.
:approve is a callback result, not a rule or default action. Only an explicit
:allow decision, or :ask approved by its callback, authorizes execution.
	:allow — run the tool.
	:deny — never run it; the model receives a "permission denied" tool return
so it can adapt.
	:ask — require human approval. In a one-shot ExAgent.run/3 you pass an
:approve callback (tool_call -> :approve | :deny); the run calls it (it
may block on a PubSub round-trip in a LiveView). With no callback, :ask
is treated as :deny (fail closed).

Example
perms =
  ExAgent.Permissions.new!(
    rules: [{"*", :deny}, {"read", :allow}, {"search_*", :allow}, {"bash", :ask}],
    default: :deny
  )

ExAgent.Permissions.decide(perms, "bash")        #=> :ask
ExAgent.Permissions.decide(perms, "search_web")  #=> :allow
ExAgent.Permissions.decide(perms, "write")       #=> :deny
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        action()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        decide(permissions, tool_name)

      


        Decide the action for a tool name (last matching rule wins, else default).



    


    
      
        new!(opts)

      


        Build a permissions set from rules ([{glob_string, action}]) and a
:default action. Globs support * (any run of chars) and ? (single char).



    


    
      
        resolve(arg1, tool_call, approve)

      


        Resolve an :ask decision through an optional approve callback.
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          @type action() :: :allow | :ask | :deny
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          @type t() :: %ExAgent.Permissions{default: action(), rules: [{Regex.t(), action()}]}
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      decide(permissions, tool_name)



        
          
        

    

  


  

      

          @spec decide(t(), String.t()) :: action()


      


Decide the action for a tool name (last matching rule wins, else default).
An unknown selected action in a manually constructed or modified struct is
treated as :deny. Prefer new!/1 to reject invalid configuration up front.

  



  
    
      
    
    
      new!(opts)



        
          
        

    

  


  

      

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


      


Build a permissions set from rules ([{glob_string, action}]) and a
:default action. Globs support * (any run of chars) and ? (single char).
Raises ArgumentError for unknown options, malformed rules, or actions other
than :allow, :ask and :deny.

  



  
    
      
    
    
      resolve(arg1, tool_call, approve)



        
          
        

    

  


  

      

          @spec resolve(action(), term(), (term() -> :approve | term()) | nil) :: :allow | :deny


      


Resolve an :ask decision through an optional approve callback.
	:allow → :allow.
	:deny → :deny.
	:ask with a callback → calls it with tool_call and maps :approve to
:allow, anything else to :deny.
	:ask without a callable one-argument callback → :deny (fail closed).
	An unknown action → :deny (fail closed).
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ExAgent.AgentSupervisor 
    



      
A DynamicSupervisor that owns ExAgent.Server processes.
Each long-lived agent is a supervised GenServer started under this supervisor,
so a crash (or an explicit stop) is isolated from the rest of the application
and the agent can be restarted by its host app. Agents are looked up by name
via the same :name/:agent_id passed to ExAgent.Server.start_link/1.
Example
{:ok, pid} = ExAgent.AgentSupervisor.start_agent(agent: my_agent, name: :dm)
ExAgent.Server.chat(:dm, "Roll for initiative")

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_agent(opts)

      


        Start an ExAgent.Server under this supervisor. opts are forwarded to
ExAgent.Server.start_link/1. Returns {:ok, pid} or {:error, _}.



    


    
      
        stop_agent(pid)

      


        Stop a supervised agent by pid. Returns :ok or {:error, _}.
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      child_spec(arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_agent(opts)



        
          
        

    

  


  

      

          @spec start_agent(keyword()) :: DynamicSupervisor.on_start_child()


      


Start an ExAgent.Server under this supervisor. opts are forwarded to
ExAgent.Server.start_link/1. Returns {:ok, pid} or {:error, _}.

  



  
    
      
    
    
      stop_agent(pid)



        
          
        

    

  


  

      

          @spec stop_agent(pid()) :: :ok | {:error, :not_found}


      


Stop a supervised agent by pid. Returns :ok or {:error, _}.
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ExAgent.Server 
    



      
Supervised owner of conversational history, model state and accumulated usage.
Runs execute in owned supervised tasks. Stopping or killing the Server kills
its active worker; external effects and detached user processes cannot be undone.
chat/3 waits for completion; send_message/3, steer/3 and stream/3 return
an admission id for volatile work, not a durable execution acknowledgement.
With an opt-in Store, terminal success follows a confirmed checkpoint. A failed
save returns ExAgent.CheckpointError, preserving the execution outcome and
new state in memory. Mutations and queue draining then wait for checkpoint/1,
which retries only saving. Adapter IO is synchronous and must be bounded by the
adapter. Recovery restores conversation data, never replays tools or queued work.
Events use the agent topic and a sequence local to emitter_id. A living owner
attempts one terminal emission per run; PubSub is not a durable event log.

      


      
        Summary


  
    Functions
  


    
      
        abort(server)

      


        Request cancellation; idempotent. Does not undo external effects.



    


    
      
        chat(server, prompt, opts \\ [])

      


        Execute a run. Options include deps, model_settings, stream_text, estimate_cost,
permissions and approve. Explicit message_history overrides accumulated context;
run_id, on_event, on_progress and instruction management belong to the Server.
A call timeout does not cancel work already owned by the Server.



    


    
      
        checkpoint(server)

      


        Retry an unconfirmed snapshot only, without repeating execution.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        continuation(server)

      


        Query the persisted continuation independently of PubSub delivery.



    


    
      
        decide(server, decision, opts)

      


        Persist a host-authorized decision; this call does not resume the run.



    


    
      
        health(server)

      


    


    
      
        history(server)

      


    


    
      
        reset(server)

      


    


    
      
        resume(server, opts \\ [])

      


        Resume the pending logical run with fresh host deps/options in a new owned worker.



    


    
      
        send_message(server, prompt, opts \\ [])

      


    


    
      
        set_model(server, model)

      


    


    
      
        start_link(opts)

      


        Start with :agent and optional :agent_id, :name, :store, :pubsub,
:namespace (trusted application string, nil for legacy), :metadata,
:max_pending (8). Only Store not_found starts a new conversation;
invalid/incompatible snapshots or load failures return a controlled error.



    


    
      
        steer(server, prompt, opts \\ [])

      


    


    
      
        stream(server, prompt, opts \\ [])

      


        Run the same agentic loop with provisional text deltas and one complete terminal.



    


    
      
        usage(server)

      


    





      


      
        Functions


        


  
    
      
    
    
      abort(server)



        
          
        

    

  


  

Request cancellation; idempotent. Does not undo external effects.

  



    

  
    
      
    
    
      chat(server, prompt, opts \\ [])



        
          
        

    

  


  

Execute a run. Options include deps, model_settings, stream_text, estimate_cost,
permissions and approve. Explicit message_history overrides accumulated context;
run_id, on_event, on_progress and instruction management belong to the Server.
A call timeout does not cancel work already owned by the Server.

  



  
    
      
    
    
      checkpoint(server)



        
          
        

    

  


  

Retry an unconfirmed snapshot only, without repeating execution.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      continuation(server)



        
          
        

    

  


  

Query the persisted continuation independently of PubSub delivery.

  



  
    
      
    
    
      decide(server, decision, opts)



        
          
        

    

  


  

Persist a host-authorized decision; this call does not resume the run.

  



  
    
      
    
    
      health(server)



        
          
        

    

  


  


  



  
    
      
    
    
      history(server)



        
          
        

    

  


  


  



  
    
      
    
    
      reset(server)



        
          
        

    

  


  


  



    

  
    
      
    
    
      resume(server, opts \\ [])



        
          
        

    

  


  

Resume the pending logical run with fresh host deps/options in a new owned worker.

  



    

  
    
      
    
    
      send_message(server, prompt, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      set_model(server, model)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

Start with :agent and optional :agent_id, :name, :store, :pubsub,
:namespace (trusted application string, nil for legacy), :metadata,
:max_pending (8). Only Store not_found starts a new conversation;
invalid/incompatible snapshots or load failures return a controlled error.
Payload admission options are :max_input_bytes (1MiB), :max_pending_bytes
and :max_history_bytes (8MiB each), integers1..64MiB. Bytes mean uncompressed
Erlang external term size, including opts/deps/callback representation, not
JSON, referenced resources or live RAM. Input/history errors reject before
admission; pending count/bytes return :queue_full. Queued work rechecks input
and history when dequeued; health exposes charged pending bytes.
History limits gate admission/restore, not output retention of the current run.
Canonical history is never silently truncated. Application-created terms and
mailbox traffic already exist before these checks. Caller timeout is not cancel.

  



    

  
    
      
    
    
      steer(server, prompt, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      stream(server, prompt, opts \\ [])



        
          
        

    

  


  

Run the same agentic loop with provisional text deltas and one complete terminal.

  



  
    
      
    
    
      usage(server)



        
          
        

    

  


  


  


        

      


  

  
    
    ExAgent.Server.Snapshot - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Server.Snapshot 
    



      
Version 4 checkpoint of conversational data, with bounded readers for v1/v2/v3.
Restores confirmed history and usage, not live models, tasks or external effects.
The app supplies the live template. JSON rejects non-encodable values but does
not redact secrets contained in messages, metadata or provider data.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        deserialize(binary)

      


    


    
      
        messages(arg1)

      


    


    
      
        new(opts)

      


    


    
      
        serialize(snapshot)

      


    


    
      
        usage_struct(snapshot)

      


    


    
      
        validate(snapshot, expected_id)

      


        Validate snapshots returned by any Store, including custom implementations.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.Server.Snapshot{
  agent_id: term(),
  message_history: term(),
  metadata: term(),
  provider_state: term(),
  revision: term(),
  saved_at: term(),
  usage: term(),
  version: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      deserialize(binary)



        
          
        

    

  


  


  



  
    
      
    
    
      messages(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      serialize(snapshot)



        
          
        

    

  


  


  



  
    
      
    
    
      usage_struct(snapshot)



        
          
        

    

  


  


  



  
    
      
    
    
      validate(snapshot, expected_id)



        
          
        

    

  


  

Validate snapshots returned by any Store, including custom implementations.

  


        

      


  

  
    
    ExAgent.Coordination - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Coordination 
    



      
Orchestration patterns on top of ExAgent.Session and the core loop.
These cover pydanticAI's complexity levels 2 and 3:
	Delegation (level 2) — an agent calls another agent as a tool. The
delegate runs its own model⇄tools loop and its output is returned to the
parent; the shared execution scope accounts for the delegate's usage.
	Hand-off (level 3) — application code (or a supervisor agent)
transfers control between participants in a Session.

These complement — but don't replace — the BEAM-native coordination model: in
ExAgent, multiple agents are usually separate supervised processes that
message each other, rather than one agent calling another as a tool. Delegation
is provided for parity with the pydanticAI pattern and for cases where nesting
a sub-agent inside a tool is genuinely the simplest design.
ExAgent.Coordination.Composition executes and resumes trusted durable sequences.
ExAgent.Coordination.Flow adds a versioned host router and bounded parallel
fan-out/fan-in with ordered outcomes, fail-fast/collect and the same C7 approvals.
Structural roots have no Model request; leaves use the original agent loop.

      


      
        Summary


  
    Functions
  


    
      
        delegation_tool(delegate, opts \\ [])

      


        Build an ExAgent.Tool that delegates a sub-task to another agent.



    


    
      
        handoff(session, to_id)

      


        Hand off control within a ExAgent.Session from the current participant to
to_id, bypassing the normal turn policy. Emits :session_turn_changed.



    





      


      
        Functions


        


    

  
    
      
    
    
      delegation_tool(delegate, opts \\ [])



        
          
        

    

  


  

      

          @spec delegation_tool(ExAgent.t() | (map(), map() -> ExAgent.t()), keyword()) ::
  ExAgent.Tool.t()


      


Build an ExAgent.Tool that delegates a sub-task to another agent.
When the parent agent's model calls this tool, delegate is run with the
tool's prompt argument (a one-shot ExAgent.run/3) and its output is
returned to the parent. Requests/tools are admitted against every ancestor's
limits before execution and usage is reconciled in the shared ledger, including
failed delegates. The returned tool value never adds that usage a second time.
Arguments
	delegate — an ExAgent.t(), or a builder (ctx, args -> ExAgent.t())
so the delegate can be constructed lazily with the parent's context (e.g.
to forward deps or pick a model per call).
	opts — :name (default "delegate"), :description,
:max_retries (default 1), :prompt_arg (string, default "prompt"). Optional
:permissions, :approve, :deadline, :max_concurrent_requests and
:estimate_cost configure child restrictions/pricing; none override an
ancestor's policy or limits. Builders only choose the child definition.

Example
chat_model is an explicitly configured ExAgent.Models.ReqLLM instance with
credentials and the qualified :chat_tools_v1 profile (see the README recipe).
delegate = ExAgent.new(model: chat_model, instructions: "You summarize.")
parent =
  ExAgent.new(
    model: chat_model,
    tools: [ExAgent.Coordination.delegation_tool(delegate, name: "summarize")]
  )
The parent model can then call summarize(prompt: "...") to hand a sub-task
to the delegate and get its result back, with both runs' tokens counted
together.

  



  
    
      
    
    
      handoff(session, to_id)



        
          
        

    

  


  

      

          @spec handoff(GenServer.server(), term()) :: {:ok, term()} | {:error, term()}


      


Hand off control within a ExAgent.Session from the current participant to
to_id, bypassing the normal turn policy. Emits :session_turn_changed.
This is the BEAM-native equivalent of a programmatic hand-off: control moves
directly between participants by message. After to_id takes its turn, the
policy resumes its normal ordering from there.
Returns {:ok, to_id} or {:error, reason} (:not_running, :not_a_participant).

  


        

      


  

  
    
    ExAgent.Coordination.Composition - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Coordination.Composition 
    



      
Experimental trusted-host definition of a bounded agent sequence.
run/3 executes a durable, fail-fast sequence in one attempt. resume/3 restores
admitted ready boundaries without replaying completed steps. No agent, mapping, model codec or other callback runs
during construction or binding validation.
Definitions contain live host agents/codecs and must not be serialized. Only
binding/1 returns portable data. That binding cannot reconstruct a definition,
grant authority, or prove that host code has not changed under the same version.
Hosts must version agent definitions (including instructions/tools/settings),
policy, model/codec, output contracts and input mappings when their meaning changes.
Runtime Model bindings and tool inventories remain separate admission checks.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        binding(definition)

      


        Return the explicitly versioned portable identity of a trusted definition.



    


    
      
        new(opts)

      


        Validate a sequence definition without executing user code.



    


    
      
        resume(definition, reference, opts \\ [])

      


        Resume a ready durable sequence from its exact public continuation reference.



    


    
      
        run(definition, input, opts \\ [])

      


        Execute a sequence using a required :continuation Writer configuration.



    


    
      
        validate_binding(definition, stored)

      


        Validate stored identity against a freshly supplied trusted definition, without IO.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      binding(definition)



        
          
        

    

  


  

      

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


      


Return the explicitly versioned portable identity of a trusted definition.
This is not an executable continuation frame. It contains no functions, agent
structs, model state, credentials, dependency objects or tracing context. Host
references themselves must be nonsecret. A mutated definition is revalidated.

  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Validate a sequence definition without executing user code.
Required keyword options: :id, :version (nonempty UTF-8 strings, at most
512 bytes each), and :steps (1..255 atom-keyed maps with unique IDs).
Optional kind: :sequence and failure_policy: :fail_fast are the only
supported choices. Unknown or duplicate options are rejected.
Each step requires :id, an ExAgent struct in :agent, versioned references
:definition, :policy, :model_ref, :output_ref, and :model_codec with
dump/1 and load/2 functions. References use the existing %{id: ..., version: ...} convention (string keys also accepted). A mapping requires both :input
(a pure arity-2 function) and :input_version (a version string). It will receive
the initial input and confirmed outputs by step ID when execution is integrated.
Without mapping, the first input is initial input and successors use prior output.
The complete encoded identity binding, including fingerprint, is limited to
65,536 JSON bytes. This is a definition limit, not a runtime journal reservation.

  



    

  
    
      
    
    
      resume(definition, reference, opts \\ [])



        
          
        

    

  


  

Resume a ready durable sequence from its exact public continuation reference.
Administrative recovery is explicit (ExAgent.Continuation.recover/3); this
function never recovers an expired claim or refreshes a reference. Confirmed
completed steps are data only. Options match run/3.

  



    

  
    
      
    
    
      run(definition, input, opts \\ [])



        
          
        

    

  


  

Execute a sequence using a required :continuation Writer configuration.
Optional :root_options restrict the shared scope; :step_options maps step IDs
to ordinary run options. :observability and :trace_context are ephemeral.
Returns a portable confirmed result, or a RunError with the confirmed partial.
A failed checkpoint retains its retry token; retrying it never executes a step.

  



  
    
      
    
    
      validate_binding(definition, stored)



        
          
        

    

  


  

      

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


      


Validate stored identity against a freshly supplied trusted definition, without IO.
Malformed/future bindings reject as :invalid_composition_binding; well-formed
changed identities reject as :composition_definition_changed. Never load host
definitions or resolve modules from the stored binding. This check alone is not
runtime admission, approval, or validation of a continuation's journal/ledger.

  


        

      


  

  
    
    ExAgent.Coordination.Flow - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Coordination.Flow 
    



      
A bounded, trusted host router or parallel fan-out/fan-in.
A router's versioned :select callback returns one declared branch ID. A
parallel flow admits every declared branch, with at most :max_concurrency
live branch workers. Every branch receives the root input and may delegate
through ordinary agent tools. Branches and their portable outcomes are ordered
by definition, independently of completion order.
:failure_policy is :fail_fast or :collect. Collect includes confirmed
failures in the ordered outcomes; uncertain IO always blocks continuation.
A versioned optional :merge callback receives the ordered portable outcomes.
Without one, that list is the result. Selection and merge are admitted and
checkpointed host phases: a crash after admission requires explicit recovery
and never replays an uncertain callback.
Selection and merge are pure trusted host callbacks. Put external effects in
agent tools, where intent/outcome and approval are journaled. Their explicit
versions identify the host code; change a version when its behavior changes.
There are at most 32 branches, concurrency is 1..32 (default 4), and the merged
result and each branch result have separate portable JSON limits of 65,536
bytes (:max_result_bytes and :max_branch_result_bytes, which may be lowered). These
limits do not guarantee admission of every branch/delegation depth into the
existing 8 MiB journal. Ordinary scope authority and checkpoint admission apply.

      


      
        Summary


  
    Functions
  


    
      
        binding(definition)

      


    


    
      
        new(opts)

      


    


    
      
        resume(definition, reference, opts \\ [])

      


    


    
      
        run(definition, input, opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      binding(definition)



        
          
        

    

  


  


  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  


  



    

  
    
      
    
    
      resume(definition, reference, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      run(definition, input, opts \\ [])



        
          
        

    

  


  


  


        

      


  

  
    
    ExAgent.Session - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session 
    



      
Single-writer coordination of application state and a participant roster.
TurnPolicy uses struct state and controls scheduling/admission. Session enforces
membership and lifecycle. A turn computes one complete coordination transition,
then checkpoints it once. Change functions should calculate state, not perform
external effects expecting transactional rollback.
With Store, successful mutation replies follow save confirmation. Checkpoint
errors preserve the new state in memory and block further mutations until
checkpoint/1 saves it; the change function is never retried. Restore loads
validated conversation data, not processes or arbitrary executable continuations.
JSON changes atom keys to strings and does not redact secret content.

      


      
        Summary


  
    Functions
  


    
      
        checkpoint(session)

      


        Retry only the unconfirmed save, without invoking a change function.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        close(session)

      


    


    
      
        complete_turn(session, id, reference, change)

      


        Complete a bound terminal run once per lifetime/run using pure host state calculation.



    


    
      
        continuation(session, id)

      


        Query a participant's explicitly bound atomic continuation; no agent execution.



    


    
      
        current(session)

      


    


    
      
        end_turn(session, id)

      


    


    
      
        handoff(session, id)

      


        Override the actor while preserving the policy scheduling cursor.



    


    
      
        health(session)

      


    


    
      
        join(session, p)

      


    


    
      
        leave(session, id)

      


    


    
      
        participants(session)

      


    


    
      
        pause(session)

      


    


    
      
        read_state(session)

      


    


    
      
        reconcile_turn(session, id, witness)

      


        Acknowledge a bound local diagnostic explicitly, without running a callback or advancing the turn.



    


    
      
        resume(session)

      


    


    
      
        start(session)

      


    


    
      
        start_link(opts)

      


        Start a Session with shared_state, policy, participants, session_id, pubsub,
metadata, optional trusted application namespace and Store. Namespace must
match any Store.scoped/2 descriptor. Live participant refs are supplied by
the app within the intended namespace; persisted data never resolves processes.
Store errors/incompatible snapshots fail startup rather than starting empty.
Additional participants after restore must be added explicitly with join/2.
shared_state_codec: MyCodec optionally encodes and restores application
structs through ExAgent.Session.StateCodec, after snapshot validation.



    


    
      
        status(session)

      


    


    
      
        take_turn(session, id, change)

      


    


    
      
        update_state(session, id, change)

      


    





      


      
        Functions


        


  
    
      
    
    
      checkpoint(session)



        
          
        

    

  


  

Retry only the unconfirmed save, without invoking a change function.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      close(session)



        
          
        

    

  


  


  



  
    
      
    
    
      complete_turn(session, id, reference, change)



        
          
        

    

  


  

Complete a bound terminal run once per lifetime/run using pure host state calculation.

  



  
    
      
    
    
      continuation(session, id)



        
          
        

    

  


  

Query a participant's explicitly bound atomic continuation; no agent execution.

  



  
    
      
    
    
      current(session)



        
          
        

    

  


  


  



  
    
      
    
    
      end_turn(session, id)



        
          
        

    

  


  


  



  
    
      
    
    
      handoff(session, id)



        
          
        

    

  


  

Override the actor while preserving the policy scheduling cursor.

  



  
    
      
    
    
      health(session)



        
          
        

    

  


  


  



  
    
      
    
    
      join(session, p)



        
          
        

    

  


  


  



  
    
      
    
    
      leave(session, id)



        
          
        

    

  


  


  



  
    
      
    
    
      participants(session)



        
          
        

    

  


  


  



  
    
      
    
    
      pause(session)



        
          
        

    

  


  


  



  
    
      
    
    
      read_state(session)



        
          
        

    

  


  


  



  
    
      
    
    
      reconcile_turn(session, id, witness)



        
          
        

    

  


  

Acknowledge a bound local diagnostic explicitly, without running a callback or advancing the turn.

  



  
    
      
    
    
      resume(session)



        
          
        

    

  


  


  



  
    
      
    
    
      start(session)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

Start a Session with shared_state, policy, participants, session_id, pubsub,
metadata, optional trusted application namespace and Store. Namespace must
match any Store.scoped/2 descriptor. Live participant refs are supplied by
the app within the intended namespace; persisted data never resolves processes.
Store errors/incompatible snapshots fail startup rather than starting empty.
Additional participants after restore must be added explicitly with join/2.
shared_state_codec: MyCodec optionally encodes and restores application
structs through ExAgent.Session.StateCodec, after snapshot validation.

  



  
    
      
    
    
      status(session)



        
          
        

    

  


  


  



  
    
      
    
    
      take_turn(session, id, change)



        
          
        

    

  


  


  



  
    
      
    
    
      update_state(session, id, change)



        
          
        

    

  


  


  


        

      


  

  
    
    ExAgent.Session.Participant - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.Participant 
    



      
A member of an ExAgent.Session: either an :agent (typically backed by an
ExAgent.Server) or a :human (a real person driving via LiveView/a channel).
Participants are identified by their id (any term, usually a stable string).
For agents, ref may hold a pid / registered name / app-defined handle so the
host app can drive the agent when its turn comes. ExAgent itself never assumes
a particular ref shape — the Session is agnostic.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Build a participant from opts (:id required, :kind defaults to :human).
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      kind()



        
          
        

    

  


  

      

          @type kind() :: :agent | :human


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.Session.Participant{
  id: term(),
  kind: kind(),
  metadata: map(),
  ref: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Build a participant from opts (:id required, :kind defaults to :human).

  


        

      


  

  
    
    ExAgent.Session.SharedState - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.SharedState 
    



      
A handle placed in RunContext.deps so tools running inside an agent run can
read the session's shared state and propose changes — without ever holding
a mutable reference to it.
This enforces the Session's single-writer rule: a tool never mutates the world
directly. It reads through SharedState.read/1 and proposes a change through
SharedState.propose_change/2, which the Session validates (it must be the
owning participant's turn) and applies atomically.
Wiring
Build the handle when you start the agent's run for a participant, and pass it
as deps:
handle = ExAgent.Session.SharedState.new(session, "dm")
ExAgent.Server.chat(dm_server, "narrate the scene", deps: handle)
Inside a tool:
deftool set_scene(ctx, description :: String.t()) do
  {:ok, _new_state} =
    ExAgent.Session.SharedState.propose_change(ctx.deps, fn s ->
      {:ok, %{s | scene: description}}
    end)

  {:ok, "scene updated"}
end

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new(session, participant_id)

      


        Build a handle for participant_id operating on session.



    


    
      
        propose_change(shared_state, change_fn)

      


        Propose a change to the shared state. The Session applies change_fn
atomically only if it's this participant's turn; otherwise it returns
{:error, :not_your_turn}. Does not advance the turn (use Session.end_turn/2
when the participant is done).



    


    
      
        read(shared_state)

      


        Read the current shared state (read-only; anyone may read).
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          @type t() :: %ExAgent.Session.SharedState{
  participant_id: term(),
  session: GenServer.server()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(session, participant_id)



        
          
        

    

  


  

      

          @spec new(GenServer.server(), term()) :: t()


      


Build a handle for participant_id operating on session.

  



  
    
      
    
    
      propose_change(shared_state, change_fn)



        
          
        

    

  


  

      

          @spec propose_change(t(), (term() -> {:ok, term()} | {:error, term()} | term())) ::
  {:ok, term()} | {:error, term()}


      


Propose a change to the shared state. The Session applies change_fn
atomically only if it's this participant's turn; otherwise it returns
{:error, :not_your_turn}. Does not advance the turn (use Session.end_turn/2
when the participant is done).

  



  
    
      
    
    
      read(shared_state)



        
          
        

    

  


  

      

          @spec read(t()) :: term()


      


Read the current shared state (read-only; anyone may read).

  


        

      


  

  
    
    ExAgent.Session.Snapshot - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.Snapshot 
    



      
JSON checkpoint of coordination data. Version 3 adds bounded continuation
references; unbound sessions still write v2, and valid v1/v2 data remains readable.
Decoding never loads modules or constructs structs chosen by stored bytes.
restore/3 uses only the policy explicitly supplied by the host app. Custom
policies opt in with TurnPolicy.snapshot/1 and restore_snapshot/3. Participant
refs and live processes are not stored. JSON does not redact secret strings.
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        t()

      


    





  
    Functions
  


    
      
        deserialize(binary)

      


    


    
      
        new(state)
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          @type t() :: %ExAgent.Session.Snapshot{
  continuations: term(),
  current: term(),
  metadata: term(),
  participants: term(),
  policy_mod: term(),
  policy_state: term(),
  policy_version: term(),
  revision: term(),
  saved_at: term(),
  seq: term(),
  session_id: term(),
  shared_state: term(),
  status: term(),
  version: term()
}
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    ExAgent.Session.StateCodec - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.StateCodec behaviour
    



      
Optional codec for application state at the Session checkpoint boundary.
Configure shared_state_codec: MyCodec on Session.start_link/1. The module
is supplied by the host, never by stored data. encode/1 must return
{:ok, json_data}; decode/1 receives JSON data only after the complete
snapshot and roster have been validated and returns {:ok, application_state}.
Callbacks must be pure and must not include credentials in the persisted data.
The codec module and application structs are never inferred from a snapshot.
Callback failures return generic errors without exposing the supplied state.
Successful decode still precedes the policy's separate restore validation.
Without a codec, the existing JSON representation remains unchanged.
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          @callback decode(term()) :: {:ok, term()} | {:error, term()}
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          @callback encode(term()) :: {:ok, term()} | {:error, term()}


      



  


        

      


  

  
    
    ExAgent.Session.TurnPolicy - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.TurnPolicy behaviour
    



      
Decides the order in which session participants take turns.
A turn policy is a small, stateful module that sequences participants. The
ExAgent.Session owns no scheduling logic of its own — it delegates "who acts
next" and "may this participant act now" to the policy, so the same Session can
drive a round-robin chat, an initiative-ordered combat, or a supervisor that
alternates with workers.
Policy state is a struct whose module implements this behaviour; arbitrary map
or tuple states are not dispatched. Handoff uses an explicit callback, or keeps
state unchanged when the destination is already admitted by can_act?/3.
Custom persistence requires the opt-in versioned data codec callbacks; stored
bytes never select a module to load or execute.
Callbacks
	init/1              — build the policy state from options. opts carries                    `:participants` (the initial list) plus any
                    policy-specific keys (e.g. `:order` for initiative).

	next_participant/2  — return {:ok, id, new_state} for the next actor,                    or `{:done, new_state}` when the sequence is
                    exhausted. `context` carries `%{shared_state: _, participants: _}`
                    for policies that need it.

	can_act?/3          — whether participant_id may act right now (the                    policy tracks the current actor).

	participant_joined/2 / participant_left/2 — keep the policy's roster in                    sync as participants come and go.


Built-in implementations
	ExAgent.Session.TurnPolicy.RoundRobin — insertion order, cycling forever.
	ExAgent.Session.TurnPolicy.Initiative — an explicit :order, cycling forever.
	ExAgent.Session.TurnPolicy.SupervisorPolicy — a supervisor alternates with workers.
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        Override the current actor without advancing the scheduling cursor.
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        snapshot(state)

      


        Opt-in JSON data codec for persisted custom policies.
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          @type context() :: %{
  shared_state: term(),
  participants: [ExAgent.Session.Participant.t()]
}
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          @type state() :: struct()
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          @callback can_act?(state(), participant_id :: id(), context()) :: boolean()


      



  



  
    
      
    
    
      handoff(state, id, context)


        (optional)


        
          
        

    

  


  

      

          @callback handoff(state(), id(), context()) :: {:ok, state()} | {:error, term()}


      


Override the current actor without advancing the scheduling cursor.
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          @callback init(opts :: keyword()) :: state()
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          @callback next_participant(state(), context()) :: {:ok, id(), state()} | {:done, state()}


      



  



  
    
      
    
    
      participant_joined(state, t)


        (optional)


        
          
        

    

  


  

      

          @callback participant_joined(state(), ExAgent.Session.Participant.t()) :: state()


      



  



  
    
      
    
    
      participant_left(state, id)


        (optional)


        
          
        

    

  


  

      

          @callback participant_left(state(), id()) :: state()


      



  



  
    
      
    
    
      restore_snapshot(pos_integer, term, context)


        (optional)


        
          
        

    

  


  

      

          @callback restore_snapshot(pos_integer(), term(), context()) ::
  {:ok, state()} | {:error, term()}


      



  



  
    
      
    
    
      snapshot(state)


        (optional)


        
          
        

    

  


  

      

          @callback snapshot(state()) :: {:ok, pos_integer(), term()} | {:error, term()}


      


Opt-in JSON data codec for persisted custom policies.
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          @spec can_act?(state(), id(), context()) :: boolean()
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          @spec init(module(), keyword()) :: state()
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          @spec next_participant(state(), context()) :: {:ok, id(), state()} | {:done, state()}
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          @spec participant_joined(state(), ExAgent.Session.Participant.t()) :: state()
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          @spec participant_left(state(), id()) :: state()


      



  


        

      


  

  
    
    ExAgent.Session.TurnPolicy.Initiative - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.TurnPolicy.Initiative 
    



      
Cycles participants in an explicitly given order, forever. Use it when
participants act in a fixed, possibly uneven sequence — D&D initiative order,
priority-based triage, etc.
Pass :order (a list of participant ids); participants not in :order are
appended after it. If :order is omitted, it degrades to insertion order.
ExAgent.Session.start_link(
  shared_state: %{},
  policy: {:initiative, order: ["rogue", "fighter", "wizard"]},
  participants: [...]
)
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          @type t() :: %ExAgent.Session.TurnPolicy.Initiative{
  current: term() | nil,
  ids: [term()],
  index: non_neg_integer()
}


      



  


        

      


  

  
    
    ExAgent.Session.TurnPolicy.RoundRobin - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.TurnPolicy.RoundRobin 
    



      
Cycles participants in insertion order, forever (each full pass is a
"round"). The simplest fair policy — good for chat, brainstorming, or any
turn-taking where everyone gets equal time.
ExAgent.Session.start_link(
  shared_state: %{},
  policy: :round_robin,
  participants: [Participant.new(id: "a"), Participant.new(id: "b")]
)
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          @type t() :: %ExAgent.Session.TurnPolicy.RoundRobin{
  current: term() | nil,
  ids: [term()],
  index: non_neg_integer()
}


      



  


        

      


  

  
    
    ExAgent.Session.TurnPolicy.SupervisorPolicy - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Session.TurnPolicy.SupervisorPolicy 
    



      
A coordinator-driven turn order: a supervisor participant alternates with
each worker in turn, forever.
The sequence is supervisor, worker[0], supervisor, worker[1], …, supervisor, worker[0], …. This models a "DM" or triage coordinator that
stays in the loop between every worker action — useful when the supervisor
must react (narrate, validate, re-route) each time a worker acts. The
supervisor may also hand off mid-turn via ExAgent.Coordination.handoff/2, or
delegate sub-tasks via ExAgent.Coordination.delegation_tool/2.
ExAgent.Session.start_link(
  shared_state: %{},
  policy: {:supervisor, supervisor: "dm", workers: ["rogue", "wizard"]},
  participants: [...]
)
:supervisor defaults to the first participant; :workers defaults to every
other participant.
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          @type t() :: %ExAgent.Session.TurnPolicy.SupervisorPolicy{
  current: term() | nil,
  emit_supervisor_next: boolean(),
  supervisor: term() | nil,
  worker_index: non_neg_integer(),
  workers: [term()]
}
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ExAgent.Event 
    



      
Versioned, serializable event envelope — ExAgent's UI/runtime contract.
ExAgent.Event is what LiveView, CLI frontends, channels, product logs and
flow tests subscribe to. It is deliberately distinct from :telemetry, which
stays the channel for technical observability (metrics, OTel, dashboards) and
may be emitted in parallel.
Events flow through ExAgent.PubSub. A subscriber receives messages shaped as
{:exagent_event, %ExAgent.Event{}}. Build scoped topics with
agent_topic(agent_id, namespace) and session_topic(session_id, namespace).
The one-argument helpers produce legacy "exagent:agent:<agent_id>" and
"exagent:session:<session_id>" topics; a nil namespace preserves those topics.
Fields
	version     — envelope schema version (currently 1).
	id          — unique event id ("evt_...").
	seq         — monotonic within one emitter incarnation, not durable.
	emitter_id  — identifies that incarnation; changes after a runtime restart.
	type        — one of the event types listed below.
	source      — :run, :server, :session, :coordination, …
	occurred_at — DateTime.utc_now/0 at emission.
	correlation   — run_id, request_id, agent_id, session_id,             `participant_id` (any may be `nil`).

	namespace   — trusted application consumer scope; nil for legacy.            Logical conversation/participant IDs are local to it.

	payload     — JSON-encodable map with event-specific data.
	metadata    — free-form, JSON-encodable map.

Event types
Loop / run:
:run_started · :run_finished · :run_failed
:run_step_started · :run_step_finished
:text_delta · :thinking_delta
:tool_call_started · :tool_call_finished
:usage_updated
Server runtime:
:server_request_queued · :server_request_cancelled
:approval_requested
Session / coordination:
:session_started · :participant_joined · :participant_left
:session_turn_changed · :shared_state_updated · :session_closed
Compaction:
:compaction_started · :compaction_finished

      


      
        Summary


  
    Types
  


    
      
        source()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        agent_topic(agent_id)

      


        Recommended PubSub topic for an agent ("exagent:agent:<id>").



    


    
      
        agent_topic(agent_id, namespace)

      


        Agent topic scoped by a trusted application namespace; nil preserves the legacy topic.



    


    
      
        error_payload(error)

      


        Structural error projection, never a dump of live runtime structs.



    


    
      
        new(opts)

      


        Build a new event, filling id/occurred_at/version defaults.



    


    
      
        result_payload(result)

      


        JSON projection of a result; deliberately excludes the live model.



    


    
      
        session_topic(session_id)

      


        Recommended PubSub topic for a session ("exagent:session:<id>").



    


    
      
        session_topic(session_id, namespace)

      


        Session topic scoped by a trusted application namespace; nil preserves the legacy topic.
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          @type source() :: :run | :server | :session | :coordination | atom()
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          @type t() :: %ExAgent.Event{
  agent_id: String.t() | nil,
  emitter_id: String.t() | nil,
  id: String.t(),
  metadata: map(),
  namespace: String.t() | nil,
  occurred_at: DateTime.t(),
  participant_id: String.t() | nil,
  payload: map(),
  request_id: String.t() | nil,
  run_id: String.t() | nil,
  seq: non_neg_integer(),
  session_id: String.t() | nil,
  source: source() | nil,
  type: atom(),
  version: pos_integer()
}
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          @spec agent_topic(String.t() | nil) :: String.t()


      


Recommended PubSub topic for an agent ("exagent:agent:<id>").

  



  
    
      
    
    
      agent_topic(agent_id, namespace)



        
          
        

    

  


  

Agent topic scoped by a trusted application namespace; nil preserves the legacy topic.

  



  
    
      
    
    
      error_payload(error)



        
          
        

    

  


  

Structural error projection, never a dump of live runtime structs.
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          @spec new(keyword()) :: t()


      


Build a new event, filling id/occurred_at/version defaults.
:type and :seq are required (enforced); everything else is optional with
sensible defaults. payload/metadata default to empty maps.
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JSON projection of a result; deliberately excludes the live model.
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          @spec session_topic(String.t() | nil) :: String.t()


      


Recommended PubSub topic for a session ("exagent:session:<id>").
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Session topic scoped by a trusted application namespace; nil preserves the legacy topic.

  


        

      


  

  
    
    ExAgent.PubSub - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.PubSub behaviour
    



      
Behaviour for broadcasting ExAgent.Events.
ExAgent never depends on a concrete PubSub implementation. The default is
ExAgent.PubSub.None (no side-effects, for one-shot use and tests that don't
observe events). ExAgent.PubSub.Local ships an in-process Registry-backed
implementation that works out of the box. ExAgent.PubSub.Phoenix delegates
to Phoenix.PubSub dynamically, with no hard dependency on Phoenix. A custom
implementation just implements this behaviour.
A PubSub is referenced as {module, config} where config is opaque to
ExAgent (e.g. a PubSub server name for Phoenix, or [] for Local/None). The
helper normalize/1 turns the friendly option forms into that tuple.
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        broadcast(config, topic, event)

      


        Broadcast event to all subscribers of topic.



    


    
      
        subscribe(config, topic)

      


        Subscribe the calling process to topic. Implementations that can't
subscribe (e.g. None) should return {:error, {:subscribe_unsupported, mod}}.



    





  
    Functions
  


    
      
        broadcast(arg, topic, event)

      


        Broadcast via the resolved {module, config} tuple.



    


    
      
        normalize(mod)

      


        Resolve a PubSub option into a {module, config} tuple.



    


    
      
        subscribe(arg, topic)

      


        Subscribe via the resolved tuple.
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          @callback broadcast(config :: term(), topic :: String.t(), event :: ExAgent.Event.t()) ::
  :ok | {:error, term()}


      


Broadcast event to all subscribers of topic.

  



  
    
      
    
    
      subscribe(config, topic)



        
          
        

    

  


  

      

          @callback subscribe(config :: term(), topic :: String.t()) :: :ok | {:error, term()}


      


Subscribe the calling process to topic. Implementations that can't
subscribe (e.g. None) should return {:error, {:subscribe_unsupported, mod}}.

  


        

      

      
        Functions


        


  
    
      
    
    
      broadcast(arg, topic, event)



        
          
        

    

  


  

      

          @spec broadcast({module(), term()}, String.t(), ExAgent.Event.t()) ::
  :ok | {:error, term()}


      


Broadcast via the resolved {module, config} tuple.

  



  
    
      
    
    
      normalize(mod)



        
          
        

    

  


  

      

          @spec normalize(term()) :: {module(), term()}


      


Resolve a PubSub option into a {module, config} tuple.
Accepts:
	nil / :none  → {ExAgent.PubSub.None, []}
	:local         → {ExAgent.PubSub.Local, []}
	module         → {module, []}
	{module, conf} → as-is

The resolved module must implement this behaviour.
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          @spec subscribe({module(), term()}, String.t()) :: :ok | {:error, term()}


      


Subscribe via the resolved tuple.

  


        

      


  

  
    
    ExAgent.PubSub.Local - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.PubSub.Local 
    



      
In-process PubSub backed by a duplicate-key Registry
(ExAgent.PubSub.Registry, started by the application supervisor).
Subscribers receive {:exagent_event, %ExAgent.Event{}}. Works without any
external dependency — ideal for tests, CLIs and single-node apps.

      




  

  
    
    ExAgent.PubSub.None - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.PubSub.None 
    



      
No-op PubSub (default). Broadcasts are discarded; subscribe/2 is
unsupported. Use when you don't need to observe events (e.g. pure one-shot
ExAgent.run/3).

      




  

  
    
    ExAgent.PubSub.Phoenix - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.PubSub.Phoenix 
    



      
Delegates to Phoenix.PubSub when available, with no hard dependency.
If Phoenix.PubSub is not loaded, both broadcast/3 and subscribe/2
return {:error, {:phoenix_pubsub_not_available, Phoenix.PubSub}} rather than
raising.
Configure as {ExAgent.PubSub.Phoenix, MyApp.PubSub}, where the second
element is the PubSub server name registered in the host app.
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ExAgent.Store behaviour
    



      
Behaviour for persisting agent/session snapshots and optional atomic records.
 ExAgent never owns a database: the store is a pluggable behaviour. The optional
ExAgent.Store.ETS keeps snapshots in an in-process ETS table (dev/test); a
ExAgent.Store.Postgres uses the application's Repo. Its continuation SQL
protocol requires an application-owned Repo, migrations and durable database lifecycle.
Atomic continuation operations are experimental, optional and data-only. They
require a trusted scoped/2 descriptor and explicit durability admission.
Legacy snapshot operations reject a continuation envelope; legacy lists omit
it, preventing an unintegrated runtime from executing its embedded snapshot.
The contract (what a store must do)
	save_agent_snapshot/2   — persist a snapshot, keyed by its agent_id.
	load_agent_snapshot/2   — fetch a snapshot by agent_id.
	list_agent_snapshots/1  — list all persisted agent snapshots.
	delete_agent_snapshot/2 — remove a snapshot by agent_id.
	save_session_snapshot/2 / load_session_snapshot/2 — the session
counterparts used by ExAgent.Session.

Portability rule
Implementations MUST round-trip snapshots through a portable encoding (JSON
for the ETS impl), never term_to_binary of arbitrary terms. This guarantees
the same data can land in Postgres later without redesign, and refuses to
 persist non-serializable state (pids, closures). JSON does not redact secrets.
 Save replaces one complete snapshot atomically and returns :ok only after
 the backend confirms the write. Error/timeout can mean an unknown write
 outcome. There must be one logical writer per key; this contract does not
 provide distributed locking or replay of external effects. Adapter IO must
 be bounded: a synchronous blocked adapter also blocks its runtime owner.
A store is referenced as {module, config} where config is opaque to
ExAgent (e.g. an ETS table name). normalize/1 turns friendly forms into that
tuple; nil means "no store" (the default — one-shot friendly).
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        capabilities(term)

      


    


    
      
        delete_agent_snapshot(config, agent_id)

      


        Delete an agent snapshot by agent_id.



    


    
      
        delete_session_snapshot(config, session_id)

      


        Delete a session snapshot by session_id.



    


    
      
        list_agent_snapshots(config)

      


        List every persisted agent snapshot.



    


    
      
        load_agent_snapshot(config, agent_id)

      


        Load an agent snapshot by agent_id, or {:error, :not_found}.



    


    
      
        load_record(term, record_key)

      


    


    
      
        load_session_snapshot(config, session_id)

      


        Load a session snapshot by session_id.



    


    
      
        save_agent_snapshot(config, snapshot)

      


        Persist an agent snapshot, keyed by its agent_id.



    


    
      
        save_session_snapshot(config, snapshot)

      


        Persist a session snapshot, keyed by session_id.



    


    
      
        scan_records(term, t, map)

      


    


    
      
        transition(term, record_key, arg3, map)

      


    





  
    Functions
  


    
      
        capabilities(arg1)

      


        Optional atomic capability; unknown or malformed declarations fail closed.



    


    
      
        delete_agent_snapshot(scope, agent_id)

      


        Delete an agent snapshot via the resolved tuple.



    


    
      
        delete_session_snapshot(scope, session_id)

      


        Delete a session snapshot via the resolved tuple.



    


    
      
        list_agent_snapshots(scope)

      


        List agent snapshots via the resolved tuple.



    


    
      
        load_agent_snapshot(scope, agent_id)

      


        Load an agent snapshot via the resolved tuple.



    


    
      
        load_record(scope, kind, id)

      


        Read the current record using the trusted Store.Scope namespace.



    


    
      
        load_session_snapshot(scope, session_id)

      


        Load a session snapshot via the resolved tuple.



    


    
      
        normalize(scope)

      


        Resolve a store option into a {module, config} tuple, or nil for "no store".



    


    
      
        require_continuation(store, durability)

      


        Admit a continuation before effects; callers must explicitly choose durability.



    


    
      
        save_agent_snapshot(scope, snapshot)

      


        Persist an agent snapshot via the resolved {module, config} tuple.



    


    
      
        save_session_snapshot(scope, snapshot)

      


        Persist a session snapshot via the resolved tuple.



    


    
      
        scan_records(scope, query \\ %{})

      


        Bounded page. Limit bounds physical rows examined, so a page can be empty with a cursor.



    


    
      
        scoped(store, namespace)

      


        Scope snapshot operations to an application-supplied namespace (nonempty UTF-8
string). Nil preserves legacy keys. Use the same namespace on Server/Session
and Event topic helpers; never obtain it from untrusted stored data.



    


    
      
        transition(scope, kind, id, expected, command)

      


        Apply a closed data command atomically. A replayed receipt is not a new effect permit.



    





      


      
        Types


        


  
    
      
    
    
      agent_snapshot()



        
          
        

    

  


  

      

          @type agent_snapshot() :: ExAgent.Server.Snapshot.t()


      



  



  
    
      
    
    
      record_key()



        
          
        

    

  


  

      

          @type record_key() :: {String.t(), :agent | :session, String.t()}


      



  



  
    
      
    
    
      scoped()



        
          
        

    

  


  

      

          @opaque scoped()


      



  



  
    
      
    
    
      session_snapshot()



        
          
        

    

  


  

      

          @type session_snapshot() :: ExAgent.Session.Snapshot.t()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: {module(), term()} | scoped()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      capabilities(term)


        (optional)


        
          
        

    

  


  

      

          @callback capabilities(term()) :: %{
  continuation: :atomic | :none,
  durability: :ephemeral | :durable
}


      



  



  
    
      
    
    
      delete_agent_snapshot(config, agent_id)



        
          
        

    

  


  

      

          @callback delete_agent_snapshot(config :: term(), agent_id :: String.t()) :: :ok


      


Delete an agent snapshot by agent_id.

  



  
    
      
    
    
      delete_session_snapshot(config, session_id)


        (optional)


        
          
        

    

  


  

      

          @callback delete_session_snapshot(config :: term(), session_id :: String.t()) :: :ok


      


Delete a session snapshot by session_id.

  



  
    
      
    
    
      list_agent_snapshots(config)



        
          
        

    

  


  

      

          @callback list_agent_snapshots(config :: term()) :: [agent_snapshot()]


      


List every persisted agent snapshot.

  



  
    
      
    
    
      load_agent_snapshot(config, agent_id)



        
          
        

    

  


  

      

          @callback load_agent_snapshot(config :: term(), agent_id :: String.t()) ::
  {:ok, agent_snapshot()} | {:error, :not_found | term()}


      


Load an agent snapshot by agent_id, or {:error, :not_found}.

  



  
    
      
    
    
      load_record(term, record_key)


        (optional)


        
          
        

    

  


  

      

          @callback load_record(term(), record_key()) :: {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      load_session_snapshot(config, session_id)


        (optional)


        
          
        

    

  


  

      

          @callback load_session_snapshot(config :: term(), session_id :: String.t()) ::
  {:ok, session_snapshot()} | {:error, :not_found | term()}


      


Load a session snapshot by session_id.

  



  
    
      
    
    
      save_agent_snapshot(config, snapshot)



        
          
        

    

  


  

      

          @callback save_agent_snapshot(config :: term(), snapshot :: agent_snapshot()) ::
  :ok | {:error, term()}


      


Persist an agent snapshot, keyed by its agent_id.

  



  
    
      
    
    
      save_session_snapshot(config, snapshot)


        (optional)


        
          
        

    

  


  

      

          @callback save_session_snapshot(config :: term(), snapshot :: session_snapshot()) ::
  :ok | {:error, term()}


      


Persist a session snapshot, keyed by session_id.

  



  
    
      
    
    
      scan_records(term, t, map)


        (optional)


        
          
        

    

  


  

      

          @callback scan_records(term(), String.t(), map()) :: {:ok, map()} | {:error, term()}


      



  



  
    
      
    
    
      transition(term, record_key, arg3, map)


        (optional)


        
          
        

    

  


  

      

          @callback transition(term(), record_key(), :absent | pos_integer(), map()) ::
  {:ok, map()} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      capabilities(arg1)



        
          
        

    

  


  

Optional atomic capability; unknown or malformed declarations fail closed.

  



  
    
      
    
    
      delete_agent_snapshot(scope, agent_id)



        
          
        

    

  


  

      

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


      


Delete an agent snapshot via the resolved tuple.

  



  
    
      
    
    
      delete_session_snapshot(scope, session_id)



        
          
        

    

  


  

      

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


      


Delete a session snapshot via the resolved tuple.

  



  
    
      
    
    
      list_agent_snapshots(scope)



        
          
        

    

  


  

      

          @spec list_agent_snapshots(t()) :: [ExAgent.Server.Snapshot.t()]


      


List agent snapshots via the resolved tuple.

  



  
    
      
    
    
      load_agent_snapshot(scope, agent_id)



        
          
        

    

  


  

      

          @spec load_agent_snapshot(t(), String.t()) ::
  {:ok, ExAgent.Server.Snapshot.t()} | {:error, term()}


      


Load an agent snapshot via the resolved tuple.

  



  
    
      
    
    
      load_record(scope, kind, id)



        
          
        

    

  


  

Read the current record using the trusted Store.Scope namespace.

  



  
    
      
    
    
      load_session_snapshot(scope, session_id)



        
          
        

    

  


  

      

          @spec load_session_snapshot(t(), String.t()) ::
  {:ok, ExAgent.Session.Snapshot.t()} | {:error, term()}


      


Load a session snapshot via the resolved tuple.

  



  
    
      
    
    
      normalize(scope)



        
          
        

    

  


  

      

          @spec normalize(term()) :: t() | nil


      


Resolve a store option into a {module, config} tuple, or nil for "no store".
	nil        → nil (no persistence — default).
	:ets       → {ExAgent.Store.ETS, ExAgent.Store.ETS} (default table).
	{mod, cfg} → as-is.
	mod        → {mod, []}.


  



  
    
      
    
    
      require_continuation(store, durability)



        
          
        

    

  


  

Admit a continuation before effects; callers must explicitly choose durability.

  



  
    
      
    
    
      save_agent_snapshot(scope, snapshot)



        
          
        

    

  


  

      

          @spec save_agent_snapshot(t(), ExAgent.Server.Snapshot.t()) :: :ok | {:error, term()}


      


Persist an agent snapshot via the resolved {module, config} tuple.

  



  
    
      
    
    
      save_session_snapshot(scope, snapshot)



        
          
        

    

  


  

      

          @spec save_session_snapshot(t(), ExAgent.Session.Snapshot.t()) ::
  :ok | {:error, term()}


      


Persist a session snapshot via the resolved tuple.

  



    

  
    
      
    
    
      scan_records(scope, query \\ %{})



        
          
        

    

  


  

Bounded page. Limit bounds physical rows examined, so a page can be empty with a cursor.

  



  
    
      
    
    
      scoped(store, namespace)



        
          
        

    

  


  

      

          @spec scoped(term(), String.t() | nil) :: t() | nil


      


Scope snapshot operations to an application-supplied namespace (nonempty UTF-8
string). Nil preserves legacy keys. Use the same namespace on Server/Session
and Event topic helpers; never obtain it from untrusted stored data.
Existing snapshot callbacks receive versioned encoded IDs. Loads verify the
exact stored ID before restoring its logical value; no legacy fallback occurs.
Lists omit other namespaces and invalid entries. Direct backend calls bypass
this dispatch boundary. This provides neither distributed claims nor access
control against the application itself.

  



  
    
      
    
    
      transition(scope, kind, id, expected, command)



        
          
        

    

  


  

Apply a closed data command atomically. A replayed receipt is not a new effect permit.

  


        

      


  

  
    
    ExAgent.Store.ETS - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Store.ETS 
    



      
In-process, ETS-backed ExAgent.Store implementation (dev/test default).
A supervised ExAgent.Store.ETS GenServer owns a public, named ETS table
(default name ExAgent.Store.ETS, started by the application supervisor), so
the table outlives any single ExAgent.Server crash and snapshots survive a
restart. Mutations are serialized by the owner, including legacy writes; record
deadlines are checked after waiting in that owner's mailbox. Reads use ETS.
Portability (the important bit)
Even though ETS can hold arbitrary Erlang terms, this implementation
round-trips snapshots through JSON (Snapshot.serialize/1), never
term_to_binary. That enforces two things a future Postgres store will rely
on:
	the stored shape is portable (JSON, not opaque binaries), and
	non-serializable values (pids, function captures) are refused
at write time — Jason.encode! raises rather than persisting junk.

Use it as store: :ets on ExAgent.Server / ExAgent.AgentSupervisor.
JSON does not redact secret strings. Data survives a conversation owner restart
while the ETS table owner lives, not table-owner or VM loss.

      




  

  
    
    ExAgent.Store.Postgres - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Store.Postgres 
    



      
A durable ExAgent.Store backed by PostgreSQL, for resume across crashes and
multiple nodes.
Snapshots are stored as JSON (the same strict serialization ExAgent.Store.ETS
uses), never raw Erlang terms — so nothing non-serializable (pids,
closures) can land in the database. The store is DB-free by default in the
rest of exAgent: this module needs ecto_sql + postgrex, declared as optional
dependencies that a host app adds when it wants a durable store.
JSON does not redact secrets present in application data. Ordinary snapshots
retain their single-writer contract. Experimental continuation commands use one
row transaction and receipts; they do not make external effects transactional.
Real SQL recovery/locking qualification is separate from offline protocol tests.
Wiring
The store takes the host app's Ecto.Repo as its config (the host owns the
database connection — exAgent never does):
# 1) add deps in your app:
#   {:ecto_sql, "~> 3.0"}, {:postgrex, "~> 0.19"}
# 2) create the table once (migration or at boot):
ExAgent.Store.Postgres.migrate(MyApp.Repo)
# 3) use it:
ExAgent.AgentSupervisor.start_agent(
  agent: agent_template,
  agent_id: "dm",
  store: {ExAgent.Store.Postgres, MyApp.Repo}
)
The snapshots table is exagent_snapshots by default; override it with
{ExAgent.Store.Postgres, {MyApp.Repo, table: "my_snapshots"}}.
Why not own the database?
A library shouldn't own your connection pool, credentials or migrations. The
repo comes from your app; exAgent only issues parameterized SQL against one
table.

      


      
        Summary


  
    Functions
  


    
      
        migrate(repo, table \\ "exagent_snapshots")

      


        Create the snapshots table (idempotent). Run this once from a migration or at
boot, against your app's repo. Columns: key (PK), data (the JSON text),
updated_at.



    





      


      
        Functions


        


    

  
    
      
    
    
      migrate(repo, table \\ "exagent_snapshots")



        
          
        

    

  


  

      

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


      


Create the snapshots table (idempotent). Run this once from a migration or at
boot, against your app's repo. Columns: key (PK), data (the JSON text),
updated_at.

  


        

      


  

  
    
    ExAgent.CheckpointError - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.CheckpointError 
    



      
A state transition whose checkpoint was not confirmed by the configured Store.
result preserves the execution outcome, including completed output or partial
progress. The new state remains in memory. Retry Server.checkpoint/1 or
Session.checkpoint/1, never the prompt, tool or change function. A failed save
does not prove the backend did not write. This runtime value can contain a live
model; use the event projection rather than serializing it directly.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.CheckpointError{
  operation: atom(),
  reason: term(),
  result: term(),
  revision: non_neg_integer()
}


      



  


        

      


  

  
    
    ExAgent.Continuation - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Continuation 
    



      
Administrative queries and host-authorized decisions for atomic records.
Runtime pause/resume integration is separate. The host authorizes commands and
owns templates, policies, credentials and effect dispatch. A Store receipt says
a data transition committed, not that an external effect ran exactly once.

      


      
        Summary


  
    Functions
  


    
      
        acknowledge_history(store, id, opts)

      


        Explicitly allow later deletion/replacement of an exact terminal run's retained
historical uncertainty. Requires administrative bindings/authorization, the
:evidence_hash from get/2 and allow_evidence_deletion: true. This is not an
assertion that the old external effect was reconciled and does not delete data.
Without it, start/prune cannot silently discard evidence retired by a retry.



    


    
      
        decide(store, id, decision, opts)

      


        Persist an :approve, :deny, :cancel or :expire decision without executing IO
on behalf of the agent. Deny terminates the pending execution, retaining effects.



    


    
      
        get(store, id)

      


        Read one agent continuation from the trusted scoped Store, independently of its
former runtime process. Returns data only, including the current record/revision.
This query never authorizes execution or resolves executable configuration.



    


    
      
        prune_page(store, before, actor_id, query \\ %{})

      


        Delete eligible terminal records from one bounded page in the trusted namespace.
Returns deleted and retained/conflicted identities plus the next scan cursor.
Active/uncertain records are never deleted. Stop admissions and writers before
using this for namespace removal; this is not a namespace-wide atomic operation.
before is an exclusive UTC-millisecond retention cutoff. Actor is host supplied.



    


    
      
        reconcile(store, id, effect_id, outcome, opts)

      


        Reconcile one uncertain tool effect using a host-confirmed outcome. The host must
obtain the real external result (or prove non-execution); this API performs no
external IO and does not roll back or retry the tool. Model recovery requires its
explicit model-state/frame evidence and is not inferred from a tool outcome.
Options use the same lifetime/revision/operation/actor/authorize binding as decide.



    


    
      
        reconcile_model(store, id, effect_id, evidence, opts)

      


        Reconcile an uncertain Model request with host-confirmed effective (post-hook)
response and portable model data. Evidence is %{response: response, model_data: data}; optional :accounting supplies already-qualified Usage maps
for the exact ancestor IDs. Existing confirmed accounting is never repriced.



    


    
      
        recover(store, id, opts)

      


        Revoke an expired claim; unresolved effect intents become uncertain, never automatic retries.



    


    
      
        retry_checkpoint(store, token)

      


        Retry only the exact data transition from a failed runtime checkpoint. Store
configuration is supplied separately and never appears in the data-only token.
A committed/replayed claim or effect-intent receipt does not authorize dispatch;
inspect/recover the current record explicitly before requesting a new resume.



    


    
      
        retry_effect(store, id, binding, opts)

      


        Explicitly accept the risk of duplicating one uncertain effect and authorize a
new linked attempt. Pass a binding returned in get/2's :retryable_effects and
the usual operation/actor/authorize options, plus accept_duplicate_risk: true
and a nonsecret visible-ASCII :idempotency_key (at most512 bytes).



    





      


      
        Functions


        


  
    
      
    
    
      acknowledge_history(store, id, opts)



        
          
        

    

  


  

Explicitly allow later deletion/replacement of an exact terminal run's retained
historical uncertainty. Requires administrative bindings/authorization, the
:evidence_hash from get/2 and allow_evidence_deletion: true. This is not an
assertion that the old external effect was reconciled and does not delete data.
Without it, start/prune cannot silently discard evidence retired by a retry.

  



  
    
      
    
    
      decide(store, id, decision, opts)



        
          
        

    

  


  

Persist an :approve, :deny, :cancel or :expire decision without executing IO
on behalf of the agent. Deny terminates the pending execution, retaining effects.
Required options are :record_id, :revision, :operation_id, :actor and
:authorize. Approve/deny also require :approval_id and :payload_hash.
The trusted authorize.(actor, decision, target) must return {:ok, actor_id};
all other returns and exceptions deny. Only that bounded string actor ID is
persisted, never the actor context or callback. Target contains the current
data record and exact requested binding; applications enforce tenant/business
authorization here, not through model text.
Reuse all binding options and operation ID to retry a lost ACK. A receipt proves
the earlier transition committed, not permission for new model/tool effects.
Opposite decisions and changed bindings cannot reuse an operation ID.

  



  
    
      
    
    
      get(store, id)



        
          
        

    

  


  

Read one agent continuation from the trusted scoped Store, independently of its
former runtime process. Returns data only, including the current record/revision.
This query never authorizes execution or resolves executable configuration.

  



    

  
    
      
    
    
      prune_page(store, before, actor_id, query \\ %{})



        
          
        

    

  


  

Delete eligible terminal records from one bounded page in the trusted namespace.
Returns deleted and retained/conflicted identities plus the next scan cursor.
Active/uncertain records are never deleted. Stop admissions and writers before
using this for namespace removal; this is not a namespace-wide atomic operation.
before is an exclusive UTC-millisecond retention cutoff. Actor is host supplied.

  



  
    
      
    
    
      reconcile(store, id, effect_id, outcome, opts)



        
          
        

    

  


  

Reconcile one uncertain tool effect using a host-confirmed outcome. The host must
obtain the real external result (or prove non-execution); this API performs no
external IO and does not roll back or retry the tool. Model recovery requires its
explicit model-state/frame evidence and is not inferred from a tool outcome.
Options use the same lifetime/revision/operation/actor/authorize binding as decide.

  



  
    
      
    
    
      reconcile_model(store, id, effect_id, evidence, opts)



        
          
        

    

  


  

Reconcile an uncertain Model request with host-confirmed effective (post-hook)
response and portable model data. Evidence is %{response: response, model_data: data}; optional :accounting supplies already-qualified Usage maps
for the exact ancestor IDs. Existing confirmed accounting is never repriced.
In addition to the administrative actor/revision/authorize options, pass the
trusted target :agent and its :continuation references/model codec. For a
child this is that child's host definition, not code selected from stored data.
Validation uses Model's no-IO resume preflight and the current output profile.
No Model request or after-model hook is executed by this operation.

  



  
    
      
    
    
      recover(store, id, opts)



        
          
        

    

  


  

Revoke an expired claim; unresolved effect intents become uncertain, never automatic retries.

  



  
    
      
    
    
      retry_checkpoint(store, token)



        
          
        

    

  


  

Retry only the exact data transition from a failed runtime checkpoint. Store
configuration is supplied separately and never appears in the data-only token.
A committed/replayed claim or effect-intent receipt does not authorize dispatch;
inspect/recover the current record explicitly before requesting a new resume.

  



  
    
      
    
    
      retry_effect(store, id, binding, opts)



        
          
        

    

  


  

Explicitly accept the risk of duplicating one uncertain effect and authorize a
new linked attempt. Pass a binding returned in get/2's :retryable_effects and
the usual operation/actor/authorize options, plus accept_duplicate_risk: true
and a nonsecret visible-ASCII :idempotency_key (at most512 bytes).
This only records the decision; resume still needs a new claim and intent ACK.
The original intent/outcome stays literally uncertain in historical evidence.
A key's delivery to the tool context or Model callback/provider is not a claim
that the external service deduplicates it, especially if the first call had no
key. Context-free tools and unsupported Model transports reject retry before IO.

  


        

      


  

  
    
    ExAgent.Continuation.Checkpoint - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Continuation.Checkpoint 
    



      
Experimental persistence-only retry state for a continuation runtime owner.
Unlike snapshot RuntimeCheckpoint, the pending value is an exact CAS command
with its operation ID, not a callback rebuilding state. While pending, new
commands are rejected. Retry performs only Store IO. This does not pause/resume
a run or authorize external IO. The runtime owner must block other mutations
until the pending command has been confirmed.

      


      
        Summary


  
    Functions
  


    
      
        new(store, kind, id, durability)

      


    


    
      
        retry(checkpoint)

      


    


    
      
        write(checkpoint, expected, command)

      


    





      


      
        Functions


        


  
    
      
    
    
      new(store, kind, id, durability)



        
          
        

    

  


  


  



  
    
      
    
    
      retry(checkpoint)



        
          
        

    

  


  


  



  
    
      
    
    
      write(checkpoint, expected, command)



        
          
        

    

  


  


  


        

      


  

  
    
    ExAgent.Continuation.Record - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Continuation.Record 
    



      
Experimental, data-only continuation envelope. Existing snapshot codecs remain
authoritative for history and qualified usage. No stored value resolves a module,
template, credential or callable. Application JSON must already be secret-free.
Records are bounded to 8 MiB encoded JSON, 256 effect entries and 1024 receipts,
reserving minimal cleanup receipts/bytes before admitting further work.
Receipts live until the whole terminal record is explicitly deleted; reaching a
bound rejects a write rather than evicting idempotency evidence.

      


      
        Summary


  
    Functions
  


    
      
        canonical(value)

      


        Canonical JSON v1: sorted UTF-8 object keys; array order and 1 versus 1.0 preserved.



    


    
      
        counter?(value)

      


    


    
      
        decode(json, key)

      


    


    
      
        digest(value)

      


    


    
      
        encode(record, key)

      


    


    
      
        exact?(map, keys)

      


    


    
      
        execution?(e)

      


    


    
      
        intent?(intent)

      


    


    
      
        key(arg1)

      


    


    
      
        key_data(arg)

      


    


    
      
        max_bytes()

      


    


    
      
        nullable_timestamp?(value)

      


    


    
      
        outcome?(outcome)

      


    


    
      
        positive?(value)

      


    


    
      
        receipt_reserve(e)

      


    


    
      
        reference?(r)

      


    


    
      
        snapshot(data, arg2)

      


    


    
      
        snapshot_data(snapshot)

      


    


    
      
        text?(value)

      


    


    
      
        timestamp?(value)

      


    


    
      
        unresolved?(e)

      


    


    
      
        validate(record, key)

      


    





      


      
        Functions


        


  
    
      
    
    
      canonical(value)



        
          
        

    

  


  

Canonical JSON v1: sorted UTF-8 object keys; array order and 1 versus 1.0 preserved.

  



  
    
      
    
    
      counter?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      decode(json, key)



        
          
        

    

  


  


  



  
    
      
    
    
      digest(value)



        
          
        

    

  


  


  



  
    
      
    
    
      encode(record, key)



        
          
        

    

  


  


  



  
    
      
    
    
      exact?(map, keys)



        
          
        

    

  


  


  



  
    
      
    
    
      execution?(e)



        
          
        

    

  


  


  



  
    
      
    
    
      intent?(intent)



        
          
        

    

  


  


  



  
    
      
    
    
      key(arg1)



        
          
        

    

  


  


  



  
    
      
    
    
      key_data(arg)



        
          
        

    

  


  


  



  
    
      
    
    
      max_bytes()



        
          
        

    

  


  


  



  
    
      
    
    
      nullable_timestamp?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      outcome?(outcome)



        
          
        

    

  


  


  



  
    
      
    
    
      positive?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      receipt_reserve(e)



        
          
        

    

  


  


  



  
    
      
    
    
      reference?(r)



        
          
        

    

  


  


  



  
    
      
    
    
      snapshot(data, arg2)



        
          
        

    

  


  


  



  
    
      
    
    
      snapshot_data(snapshot)



        
          
        

    

  


  


  



  
    
      
    
    
      text?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      timestamp?(value)



        
          
        

    

  


  


  



  
    
      
    
    
      unresolved?(e)



        
          
        

    

  


  


  



  
    
      
    
    
      validate(record, key)



        
          
        

    

  


  


  


        

      


  

  
    
    ExAgent.MCP.Client - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.MCP.Client 
    



      
A client for Model Context Protocol servers
over stdio or opt-in Streamable HTTP, exposing tools as ExAgent.Tools.
For HTTP use transport: :streamable_http, url: url, finch: MyFinch and an
application-owned HTTP1-only pool. See ExAgent.MCP.StreamableHTTP for limits
and configuration preconditions. HTTP uses MCP2025-06-18; stdio is unchanged.
After a session404, reconnect/1 explicitly starts a new handshake. No tool
request is replayed. Direct call_tool/3 is transport IO, not runtime approval.
Generated tools use the normal validation and permission boundary. Persisted
continuation requires explicit trusted endpoint/principal references through
:continuation_binding; ordinary tools work without those references.
An MCP server is an external process that speaks JSON-RPC 2.0 over stdin/stdout
(e.g. npx -y @modelcontextprotocol/server-filesystem ./). This client spawns
it, performs the initialize handshake, lists its tools, and turns each into an
ExAgent.Tool whose execution forwards a tools/call back to the server.
Example
chat_model is an explicitly configured ExAgent.Models.ReqLLM instance with
credentials and the qualified tool profile (see the README recipe).
# 1) start the server + handshake
{:ok, client} =
  ExAgent.MCP.Client.start_link(
    command: "npx",
    args: ["-y", "@modelcontextprotocol/server-filesystem", "./data"]
  )

# 2) discover its tools as ExAgent tools
{:ok, tools} = ExAgent.MCP.Client.tools(client)

# 3) use them like any ExAgent tool
agent = ExAgent.new(model: chat_model, tools: tools)
ExAgent.run(agent, "list the files")
Concurrency and request ownership
A client owns one transport. Requests are sent independently and can execute
concurrently on the remote server; the GenServer does not serialize remote
tool effects. Each pending request has a deadline and monitors its caller.
A timeout returns {:error, :timeout} and caller death drops the local request.
Neither proves that a remote tool stopped or rolled back, and neither triggers
replay. Requests beyond :max_pending return {:error, :busy} before sending.
Incoming newline-delimited frames are limited by :max_frame_bytes. An oversized
frame closes the transport, fails remaining pending requests, and leaves the
client not ready. Complete responses preceding that frame are processed first,
independently of transport chunk boundaries. These bounds limit pending state
and individual frames, not the BEAM mailbox or aggregate traffic from a push
transport.
Testing seam
The transport is pluggable: pass transport: {send_fun, ref} (mostly for
tests) to inject a fake transport instead of spawning a real process. The
client receives data as messages shaped {ref, {:data, binary}}.
send_fun must return promptly: it runs in the client process, so a blocking
callback delays deadlines and other client operations. {:error, reason},
false, exceptions and throws/exits indicate an unconfirmed send; other return
values (including the value returned by send/2) retain their existing meaning.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        call_tool(client, name, arguments)

      


        Call a tool on the server by name. Returns {:ok, text} (the concatenated
content text) or {:error, reason}. Used by the generated ExAgent.Tools.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        close(client)

      


        Shut down. HTTP makes a bounded DELETE when sessionful; errors still stop the client.



    


    
      
        reconnect(client)

      


        Start a fresh HTTP handshake after session invalidation; never replay tools.



    


    
      
        start_link(opts)

      


        Start the client and perform the initialize handshake. Stdio spawns a server;
HTTP connects using the supplied application-owned Finch instance.



    


    
      
        tools(client)

      


        List the server's tools as ExAgent.Tools. Each tool's call forwards a
tools/call to the server and returns its text result.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: GenServer.server()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      call_tool(client, name, arguments)



        
          
        

    

  


  

      

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


      


Call a tool on the server by name. Returns {:ok, text} (the concatenated
content text) or {:error, reason}. Used by the generated ExAgent.Tools.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      close(client)



        
          
        

    

  


  

      

          @spec close(GenServer.server()) :: :ok | {:error, term()}


      


Shut down. HTTP makes a bounded DELETE when sessionful; errors still stop the client.

  



  
    
      
    
    
      reconnect(client)



        
          
        

    

  


  

Start a fresh HTTP handshake after session invalidation; never replay tools.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the client and perform the initialize handshake. Stdio spawns a server;
HTTP connects using the supplied application-owned Finch instance.
Options
	:command — executable to spawn (required for stdio).
	:args — list of args passed to the command (default []).
	:env — list of {bin, bin} env vars (default []).
	:timeout — handshake / per-request timeout in ms (default 5000).
Must be a positive integer; requests return {:error, :timeout} on expiry.
	:max_pending — maximum concurrent pending requests (default 128).
	:max_frame_bytes — maximum bytes in a newline-delimited incoming frame,
excluding its newline (default 8388608, 8 MiB). Also bounds partial frames.
Both limits must be positive integers.
	:cd — working directory for the spawned server.
	:transport — {send_fun, ref} test seam (see moduledoc). When set, no
process is spawned; send_fun.(ref, iodata) must deliver bytes to the
server and responses must arrive as {ref, {:data, binary}} messages.
Alternatively :streamable_http selects the HTTP adapter and requires
:url and :finch. :headers defaults to []; HTTP protocol version is
fixed at 2025-06-18. See ExAgent.MCP.StreamableHTTP and the implementation
guide for the positive integer HTTP byte/control/discovery limits.
	:continuation_binding — %{endpoint: reference, principal: reference}
for persisted tool identity; each reference is a non-secret
%{"id" => stable_id, "version" => version} supplied by the trusted host.
HTTP also binds a digest of its effective public URL and requires no
userinfo, query or fragment. Stdio's endpoint reference identifies the
command/args/environment's semantics without persisting those values.
Transport and protocol are bound by the client. References do not
authenticate the peer or prove the principal of supplied credentials;
the host must maintain that association. Credential rotation for the
same principal uses a newly constructed client with unchanged references.
Headers, credentials, Finch names, PIDs and session IDs are never in this
binding. Missing binding leaves ordinary IO usable but durable execution
fails before model/tool IO; invalid explicit binding rejects startup.


  



  
    
      
    
    
      tools(client)



        
          
        

    

  


  

      

          @spec tools(GenServer.server()) :: {:ok, [ExAgent.Tool.t()]} | {:error, term()}


      


List the server's tools as ExAgent.Tools. Each tool's call forwards a
tools/call to the server and returns its text result.

  


        

      


  

  
    
    ExAgent.MCP.Protocol - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.MCP.Protocol 
    



      
Pure JSON-RPC 2.0 encoding/decoding for the Model Context Protocol, plus the
mapping from an MCP tool spec to an ExAgent.Tool.
Splitting the protocol out (no ports, no processes) keeps it trivially
unit-testable. ExAgent.MCP.Client owns the transport and calls into here.

      


      
        Summary


  
    Types
  


    
      
        decoded()

      


    





  
    Functions
  


    
      
        decode(line)

      


        Decode one complete JSON-RPC line.



    


    
      
        encode_notification(method, params)

      


        Encode a JSON-RPC notification (no id, no reply expected).



    


    
      
        encode_request(id, method, params)

      


        Encode a JSON-RPC request (with an id) as a newline-terminated binary.



    


    
      
        result_to_text(result)

      


        Extract the concatenated text from an MCP tools/call result.



    


    
      
        to_tool(spec, call_fun, execution_binding \\ :unbound)

      


        Map an MCP tools/list entry to an ExAgent.Tool whose call forwards to the
server via call_fun. The tool's result text is extracted from the MCP
content blocks; an MCP isError: true becomes {:error, _}.



    





      


      
        Types


        


  
    
      
    
    
      decoded()



        
          
        

    

  


  

      

          @type decoded() ::
  {:response, id :: term(), result :: map()}
  | {:error_response, id :: term(), error :: map()}
  | {:notification, method :: String.t(), params :: map()}
  | :ignore


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(line)



        
          
        

    

  


  

      

          @spec decode(binary()) :: decoded()


      


Decode one complete JSON-RPC line.
	a response with a result → {:response, id, result}
	a response with an error → {:error_response, id, error}
	a notification (no id) → {:notification, method, params}
	anything unparseable / unrelated → :ignore


  



  
    
      
    
    
      encode_notification(method, params)



        
          
        

    

  


  

      

          @spec encode_notification(String.t(), map()) :: iodata()


      


Encode a JSON-RPC notification (no id, no reply expected).

  



  
    
      
    
    
      encode_request(id, method, params)



        
          
        

    

  


  

      

          @spec encode_request(term(), String.t(), map()) :: iodata()


      


Encode a JSON-RPC request (with an id) as a newline-terminated binary.

  



  
    
      
    
    
      result_to_text(result)



        
          
        

    

  


  

      

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


      


Extract the concatenated text from an MCP tools/call result.

  



    

  
    
      
    
    
      to_tool(spec, call_fun, execution_binding \\ :unbound)



        
          
        

    

  


  

      

          @spec to_tool(
  map(),
  (String.t(), map() -> {:ok, String.t()} | {:error, term()}),
  map() | :unbound
) ::
  ExAgent.Tool.t()


      


Map an MCP tools/list entry to an ExAgent.Tool whose call forwards to the
server via call_fun. The tool's result text is extracted from the MCP
content blocks; an MCP isError: true becomes {:error, _}.
inputSchema takes precedence over input_schema by key presence. Explicit
false or invalid values are preserved for the common Tool validation boundary;
only an absent schema uses the default object schema.
The optional third argument is a validated private execution descriptor built
by Client from trusted host options, never from server tool metadata. Without
it the tool is marked :unbound: ordinary calls work, but durable fingerprints
reject. Identity never changes the model-facing schema or description.

  


        

      


  

  
    
    ExAgent.MCP.StreamableHTTP - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.MCP.StreamableHTTP 
    



      
Bounded MCP 2025-06-18 POST transport using stock Finch's public API.
Configure Client.start_link(transport: :streamable_http, url: url, finch: name).
The application must own a Finch pool configured with protocols: [:http1].
This is a trusted precondition, not detected by the adapter. Use at least two
connections if the server sends requests requiring responses during SSE.
No redirects, POST retries, spontaneous GET or SSE resume/replay are performed.
Limits apply to host-retained body/line/event bytes after Finch delivers chunks,
not upstream socket allocation. :headers are per-client and must not contain
reserved transport headers. No session/auth value is included in adapter errors.
Finch instrumentation is application-owned; do not attach handlers that export
raw HTTP requests/headers. MCP session IDs are ephemeral, never C7 authority.

      


      
        Summary


  
    Functions
  


    
      
        config(opts)

      


    


    
      
        delete(config, session, deadline)

      


    


    
      
        initialize(config, id, deadline)

      


    


    
      
        notification(config, method, params, session, deadline)

      


    


    
      
        now()

      


    


    
      
        request(config, method, params, id, session, deadline)

      


    


    
      
        spawn_request(owner, generation, id, deadline, fun)

      


    





      


      
        Functions


        


  
    
      
    
    
      config(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      delete(config, session, deadline)



        
          
        

    

  


  


  



  
    
      
    
    
      initialize(config, id, deadline)



        
          
        

    

  


  


  



  
    
      
    
    
      notification(config, method, params, session, deadline)



        
          
        

    

  


  


  



  
    
      
    
    
      now()



        
          
        

    

  


  


  



  
    
      
    
    
      request(config, method, params, id, session, deadline)



        
          
        

    

  


  


  



  
    
      
    
    
      spawn_request(owner, generation, id, deadline, fun)



        
          
        

    

  


  


  


        

      


  

  
    
    ExAgent.Message - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Message 
    



      
Message and part types exchanged between the agent and a model.
It leans into Elixir's native discriminated unions: every part/message is a
struct, and the __struct__ field is the discriminator you pattern-match on
(case part do %Part.ToolCall{} -> ...).
Two top-level messages:
	Request  — sent to the model (system/user prompts, tool returns,
retry prompts).
	Response — returned by the model (text, tool calls, thinking).

All structs @derive Jason.Encoder so a whole history can be serialised to
JSON for persistence or for talking to providers.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        from_json(binary)

      


        Parse a JSON binary back into a message history.



    


    
      
        new_request(parts, opts \\ [])

      


        Build a request from a list of parts.



    


    
      
        new_response(parts, opts \\ [])

      


        Build a response from a list of parts.



    


    
      
        parts(messages)

      


        Flatten a message history into its constituent parts (mostly for tests).



    


    
      
        to_json(messages)

      


        Serialize a message history to a JSON binary for persistence.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: ExAgent.Message.Request.t() | ExAgent.Message.Response.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_json(binary)



        
          
        

    

  


  

      

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


      


Parse a JSON binary back into a message history.

  



    

  
    
      
    
    
      new_request(parts, opts \\ [])



        
          
        

    

  


  

      

          @spec new_request([ExAgent.Message.Request.part()], keyword()) ::
  ExAgent.Message.Request.t()


      


Build a request from a list of parts.

  



    

  
    
      
    
    
      new_response(parts, opts \\ [])



        
          
        

    

  


  

      

          @spec new_response([ExAgent.Message.Response.part()], keyword()) ::
  ExAgent.Message.Response.t()


      


Build a response from a list of parts.

  



  
    
      
    
    
      parts(messages)



        
          
        

    

  


  

      

          @spec parts([t()]) :: [struct()]


      


Flatten a message history into its constituent parts (mostly for tests).

  



  
    
      
    
    
      to_json(messages)



        
          
        

    

  


  

      

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


      


Serialize a message history to a JSON binary for persistence.

  


        

      


  

  
    
    ExAgent.OutputSchema - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.OutputSchema 
    



      
Structured output via Ecto schemas and changesets.
Given any module defining an embedded_schema (plus a changeset/2), this
module:
	json_schema/1 derives the JSON Schema the model is told to produce,
by walking the schema's fields and types (scalars, enums, arrays, embedded
schemas, datetimes).
	validate/2 builds a changeset from the model's data, applies the
schema's validations, and returns either {:ok, struct} or
{:error, errors} — feeding the errors back to the model for a retry.

The convention is the standard Ecto one: a changeset(struct, attrs) callback.
Its declared required fields are authoritative, including an empty list.
Optional fields accept omission or null through an anyOf branch, keeping
reflected non-null constraints intact. Optional embeds_many is the Ecto
exception: it accepts omission or an array, not null. Required fields are
not nullable. These rules apply recursively to embedded schemas. Schemas
without a changeset keep the default that casts and requires all fields.
Reflection inspects a changeset built with empty attributes; it cannot fully
describe arbitrary custom or conditional validations. validate/2 always
runs the actual changeset and remains the final authority. Provider support
for this JSON Schema (including anyOf and strict-mode restrictions) must
be checked against the actual backend.
Reflected inclusion/exclusion values retain their JSON types; Ecto.Enum atoms
use their string names, including boolean-named enum members. Array lengths use
minItems/maxItems, while string lengths use minLength/maxLength, including
exact (:is) bounds. Length bounds intersect across options and validation calls;
contradictory bounds remain unsatisfiable, as in the changeset. JSON string
lengths count Unicode codepoints. Ecto's default grapheme counting and optional
byte counting can differ; use count: :codepoints when exact alignment is
required. The real changeset remains authoritative for those count modes.
Example
defmodule WeatherReport do
  use Ecto.Schema

  embedded_schema do
    field :city, :string
    field :temp_c, :float
    field :condition, Ecto.Enum, values: [:sunny, :rainy, :cloudy]
  end

  def changeset(schema, attrs) do
    schema
    |> Ecto.Changeset.cast(attrs, [:city, :temp_c, :condition])
    |> Ecto.Changeset.validate_required([:city, :temp_c])
    |> Ecto.Changeset.validate_number(:temp_c, greater_than: -100, less_than: 100)
  end
end

ExAgent.OutputSchema.json_schema(WeatherReport)
# => %{type: "object", properties: %{city: %{type: "string"}, ...}, required: [...]}

ExAgent.OutputSchema.validate(WeatherReport, %{"city" => "Madrid", "temp_c" => 22.0})
# => {:ok, %WeatherReport{city: "Madrid", temp_c: 22.0, ...}}

      


      
        Summary


  
    Functions
  


    
      
        json_schema(mod)

      


        Derive a JSON Schema from an Ecto schema module.



    


    
      
        validate(mod, data)

      


        Validate data (a map, typically decoded from the model's JSON) against an
Ecto schema, returning {:ok, struct} or {:error, [error_map]}.



    





      


      
        Functions


        


  
    
      
    
    
      json_schema(mod)



        
          
        

    

  


  

      

          @spec json_schema(module()) :: map()


      


Derive a JSON Schema from an Ecto schema module.

  



  
    
      
    
    
      validate(mod, data)



        
          
        

    

  


  

      

          @spec validate(module(), map()) :: {:ok, struct()} | {:error, [map()]}


      


Validate data (a map, typically decoded from the model's JSON) against an
Ecto schema, returning {:ok, struct} or {:error, [error_map]}.

  


        

      


  

  
    
    ExAgent.Schema - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Schema 
    



      
Convert Elixir type expressions (as written in :: annotations / typespecs)
into JSON Schema fragments — the foundation for deftool and structured
output.
This is deliberately a subset: it covers the common scalar/collection types
a tool signature or output schema uses. Anything it can't resolve collapses to
an unconstrained %{} ("any"), which is safe for the model and easy to spot.

      


      
        Summary


  
    Functions
  


    
      
        from_type(atom)

      


        Convert a single type AST node to a JSON Schema fragment.



    


    
      
        object_schema(params)

      


        Build a JSON Schema object for a list of {name, type_ast} params.



    





      


      
        Functions


        


  
    
      
    
    
      from_type(atom)



        
          
        

    

  


  

      

          @spec from_type(Macro.t() | nil) :: map()


      


Convert a single type AST node to a JSON Schema fragment.

  



  
    
      
    
    
      object_schema(params)



        
          
        

    

  


  

      

          @spec object_schema([{atom(), Macro.t() | nil}]) :: map()


      


Build a JSON Schema object for a list of {name, type_ast} params.
All params are marked required by default (tool signatures have no defaults
in this iteration); the model is expected to supply every one.

  


        

      


  

  
    
    ExAgent.Tool - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Tool 
    



      
A tool the model may call.
ExAgent.Tool bundles everything: the serialisable ToolDefinition
(name, description, JSON-Schema parameters) and the actual callable that
runs when the model invokes it. Use definition/1 to project the shape a
provider sends to the model.
Tools are normally built via the deftool macro (see ExAgent.Tools),
which derives the JSON-Schema from the function's @spec. They can also be
built by hand with new/1.
execution_binding is private, data-only adapter identity used by persisted
continuation fingerprints, never by definition/1. Local tools retain nil.
MCP creates a validated descriptor or marks missing host identity :unbound;
the latter supports ordinary calls and rejects persisted execution before IO.
Do not strip this field or put credentials in it to make a tool resumable.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    


    
      
        validation_error()

      


    





  
    Functions
  


    
      
        definition(tool)

      


        Serialisable projection sent to the model: name + description + params.



    


    
      
        new(opts)

      


        Build a tool by hand.



    


    
      
        prepare(tool)

      


        Prepare a tool's local JSON Schema validator before requesting the model.



    


    
      
        validate_args(tool, args)

      


        Validate arguments without invoking the callable or changing the original map.



    


    
      
        validate_result(tool, result)

      


        Check that a successful result payload can be encoded as JSON, preserving it.



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :function | :output | :external | :unapproved


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.Tool{
  call: (ExAgent.RunContext.t(), map() -> term()) | (map() -> term()) | nil,
  delegation: term(),
  description: String.t() | nil,
  execution_binding: map() | :unbound | nil,
  kind: kind(),
  max_retries: non_neg_integer(),
  name: String.t(),
  parameters_json_schema: map() | boolean(),
  prepared_validator: term(),
  takes_ctx: boolean()
}


      



  



  
    
      
    
    
      validation_error()



        
          
        

    

  


  

      

          @type validation_error() :: %{
  path: String.t(),
  keyword: String.t(),
  message: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      definition(tool)



        
          
        

    

  


  

      

          @spec definition(t()) :: map()


      


Serialisable projection sent to the model: name + description + params.

  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Build a tool by hand.

  



  
    
      
    
    
      prepare(tool)



        
          
        

    

  


  

      

          @spec prepare(t()) ::
  {:ok, t()} | {:error, {:invalid_tool_schema, [validation_error()]}}


      


Prepare a tool's local JSON Schema validator before requesting the model.
The opaque prepared_validator field is internal, is not serialized by
definition/1, and is reused only for the exact immutable schema it was built
from. No process-global cache is used. Draft 2020-12 (default) and draft 7 are
supported with embedded/local references; executable casts, module references,
and fetching external schemas are not supported.
Nested schemas must use the root dialect. The reference preflight checks
candidate targets conservatively across embedded resources. Inert defaults
are omitted only from the private build projection; referenced defaults are
kept verbatim and remain subject to JSV's identifier-scanning restrictions.

  



  
    
      
    
    
      validate_args(tool, args)



        
          
        

    

  


  

      

          @spec validate_args(t(), term()) :: {:ok, map()} | {:error, [validation_error()]}


      


Validate arguments without invoking the callable or changing the original map.
Atom and string object keys are compared as JSON strings; collisions and values
outside the JSON data model are rejected. Values are never coerced and defaults
are never inserted. Error paths are JSON pointers (the root is "").

  



  
    
      
    
    
      validate_result(tool, result)



        
          
        

    

  


  

      

          @spec validate_result(t(), term()) :: {:ok, term()} | {:error, [validation_error()]}


      


Check that a successful result payload can be encoded as JSON, preserving it.
Pass the payload after unwrapping {:ok, payload}. Jason-encodable structs and
atoms are supported; duplicate JSON object keys and encoding failures reject.
This does not impose a result schema or retry an already executed callable.

  


        

      


  

  
    
    ExAgent.Tools - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Tools 
    



      
Define tools as plain Elixir functions, with their JSON Schema derived from
:: type annotations and @doc strings — no hand-written schemas.
Define a module of tools with derived schemas:
defmodule MyApp.Tools do
  use ExAgent.Tools

  @doc "Get the weather for a city."
  deftool get_weather(ctx, city :: String.t()) do
    {:ok, ~s(#{city}: 22C, clear)}
  end

  @doc "Add two numbers."
  tool_plain add(a :: integer(), b :: integer()) do
    {:ok, a + b}
  end
end
Then wire them into an agent:
agent = ExAgent.new(model: "test", tools: MyApp.Tools.tools())
Rules:
	deftool — the first argument is the RunContext (named ctx by
convention); remaining typed args become the tool's parameters.
	tool_plain — no context; every typed arg is a parameter.
	Each parameter is described by name :: type; supported types live in
ExAgent.Schema. Untyped params collapse to an unconstrained schema.
	The function may return value, {:ok, value}, or {:error, reason}.


      


      
        Summary


  
    Functions
  


    
      
        deftool(head, list)

      


        Define a tool that receives the RunContext as its first argument.



    


    
      
        tool_plain(head, list)

      


        Define a tool that takes only its parameters (no context).



    





      


      
        Functions


        


  
    
      
    
    
      deftool(head, list)


        (macro)


        
          
        

    

  


  

Define a tool that receives the RunContext as its first argument.

  



  
    
      
    
    
      tool_plain(head, list)


        (macro)


        
          
        

    

  


  

Define a tool that takes only its parameters (no context).

  


        

      


  

  
    
    ExAgent.Model - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Model behaviour
    



      
Behaviour that every provider model implements.
A "model" is any struct whose module @behaviours ExAgent.Model. The
struct carries the model's own state (base URL, API key, configured
options…). Callers never invoke a provider module directly — they go through
the dispatch functions in this module (request/4, request_stream/4, …),
which resolve the implementer from the struct's __struct__.
This uses Elixir behaviours plus struct dispatch so providers can stay small
and explicit.

      


      
        Summary


  
    Types
  


    
      
        messages()

      


    


    
      
        model()

      


    





  
    Callbacks
  


    
      
        continuation_binding(model)

      


        Optional static configuration binding for persisted continuation, without IO.



    


    
      
        model_name(model)

      


    


    
      
        profile(model)

      


        Declares capabilities (optional; extra capabilities default to false). The core rejects
function tools and tool-based structured output when supports_tools is false.
 Explicit native output requires supports_json_schema_output: true before
 request admission. Native JSON/thinking flags do not describe tool-output mode and
are not used to silently downgrade it. Streaming requires its own callback.



    


    
      
        request(model, messages, arg3, t)

      


        Make a non-streaming request and return a full Message.Response.



    


    
      
        request_stream(model, messages, arg3, t)

      


        Make a lazy streaming request. Events are {:text_delta, binary}, optional
{:thinking_delta, binary} (separate from output text), optional
{:usage, cumulative_request_usage}, and exactly one terminal
{:response, response, final_model} or {:error, reason}. Usage snapshots
replace earlier snapshots for this request; they are not additive deltas.
Implementations must release resources when enumeration halts. A stream
ending without a terminal is a protocol error. Implementations may return
{:error, _} directly when streaming is unsupported.



    


    
      
        system(model)

      


    


    
      
        validate_resume(model, messages, t, t)

      


        Optional no-IO preflight required by persisted continuation. Validate restored
logical history, provider/endpoint binding and codec/settings using the trusted
current model and tool inventory. Never dispatch a request from this callback.
Ordinary run/request consumers do not require it.



    





  
    Functions
  


    
      
        continuation_binding(model)

      


        Returns the bounded, portable static continuation binding; no Model IO.



    


    
      
        model_name(model)

      


    


    
      
        profile(model)

      


    


    
      
        request(model, messages, settings, params)

      


    


    
      
        request_stream(model, messages, settings, params)

      


    


    
      
        resolve(spec, opts \\ [])

      


        Resolve a custom Model struct, Test label, or stock ReqLLM model spec.



    


    
      
        system(model)
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          @type messages() :: [ExAgent.Message.t()]


      



  



  
    
      
    
    
      model()



        
          
        

    

  


  

      

          @type model() :: struct()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      continuation_binding(model)


        (optional)


        
          
        

    

  


  

      

          @callback continuation_binding(model()) :: {:ok, term()} | {:error, term()}


      


Optional static configuration binding for persisted continuation, without IO.
Return {:ok, json_data} (at most 4096 encoded JSON bytes) or {:error, reason}.
Exclude credentials, transient state and runtime counters. The normalized value
must be deterministic across equivalent configurations. Absent callbacks return
{:ok, nil}. Frame restore checks both the trusted template and app-codec result;
a changed binding rejects before resuming effects, including a first uncertain
Model request with no response history. Callback errors are normalized, not echoed.

  



  
    
      
    
    
      model_name(model)



        
          
        

    

  


  

      

          @callback model_name(model()) :: String.t()


      



  



  
    
      
    
    
      profile(model)


        (optional)


        
          
        

    

  


  

      

          @callback profile(model()) :: ExAgent.ModelProfile.t()


      


Declares capabilities (optional; extra capabilities default to false). The core rejects
function tools and tool-based structured output when supports_tools is false.
 Explicit native output requires supports_json_schema_output: true before
 request admission. Native JSON/thinking flags do not describe tool-output mode and
are not used to silently downgrade it. Streaming requires its own callback.

  



  
    
      
    
    
      request(model, messages, arg3, t)



        
          
        

    

  


  

      

          @callback request(
  model :: model(),
  messages(),
  ExAgent.ModelSettings.t() | nil,
  ExAgent.ModelRequestParameters.t()
) :: {:ok, ExAgent.Message.Response.t(), model()} | {:error, term()}


      


Make a non-streaming request and return a full Message.Response.
Implementations return the (possibly updated) model struct alongside the
response. Real providers return the model unchanged; stateful models (e.g.
the script-driven Test) thread their internal state through the run this
way, avoiding globals.

  



  
    
      
    
    
      request_stream(model, messages, arg3, t)


        (optional)


        
          
        

    

  


  

      

          @callback request_stream(
  model :: model(),
  messages(),
  ExAgent.ModelSettings.t() | nil,
  ExAgent.ModelRequestParameters.t()
) :: Enumerable.t() | {:error, term()}


      


Make a lazy streaming request. Events are {:text_delta, binary}, optional
{:thinking_delta, binary} (separate from output text), optional
{:usage, cumulative_request_usage}, and exactly one terminal
{:response, response, final_model} or {:error, reason}. Usage snapshots
replace earlier snapshots for this request; they are not additive deltas.
Implementations must release resources when enumeration halts. A stream
ending without a terminal is a protocol error. Implementations may return
{:error, _} directly when streaming is unsupported.

  



  
    
      
    
    
      system(model)



        
          
        

    

  


  

      

          @callback system(model()) :: String.t()


      



  



  
    
      
    
    
      validate_resume(model, messages, t, t)


        (optional)


        
          
        

    

  


  

      

          @callback validate_resume(
  model(),
  messages(),
  ExAgent.ModelSettings.t(),
  ExAgent.ModelRequestParameters.t()
) :: :ok | {:error, term()}


      


Optional no-IO preflight required by persisted continuation. Validate restored
logical history, provider/endpoint binding and codec/settings using the trusted
current model and tool inventory. Never dispatch a request from this callback.
Ordinary run/request consumers do not require it.
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      continuation_binding(model)



        
          
        

    

  


  

Returns the bounded, portable static continuation binding; no Model IO.
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          @spec model_name(model()) :: String.t()


      



  



  
    
      
    
    
      profile(model)



        
          
        

    

  


  

      

          @spec profile(model()) :: ExAgent.ModelProfile.t()


      



  



  
    
      
    
    
      request(model, messages, settings, params)



        
          
        

    

  


  

      

          @spec request(
  model(),
  messages(),
  ExAgent.ModelSettings.t() | nil,
  ExAgent.ModelRequestParameters.t()
) ::
  {:ok, ExAgent.Message.Response.t(), model()} | {:error, term()}


      



  



  
    
      
    
    
      request_stream(model, messages, settings, params)



        
          
        

    

  


  

      

          @spec request_stream(
  model(),
  messages(),
  ExAgent.ModelSettings.t() | nil,
  ExAgent.ModelRequestParameters.t()
) :: Enumerable.t()


      



  



    

  
    
      
    
    
      resolve(spec, opts \\ [])



        
          
        

    

  


  

      

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


      


Resolve a custom Model struct, Test label, or stock ReqLLM model spec.
Custom structs are returned unchanged. Catalogue strings, explicit maps, stock
tuples and LLMDB.Model specs resolve through public ReqLLM.model/1 and use
ExAgent.Models.ReqLLM. Catalogue membership does not enable tools or streaming.
Pass instance credentials and an explicitly qualified profile with resolve/2,
or construct ExAgent.Models.ReqLLM directly. No credentials are read from the
environment by this resolver. opencode: and zai: shortcuts require explicit
spec/endpoint/auth migration; they never silently choose another provider.

  



  
    
      
    
    
      system(model)



        
          
        

    

  


  

      

          @spec system(model()) :: String.t()


      



  


        

      


  

  
    
    ExAgent.ModelProfile - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.ModelProfile 
    



      
Declaration of what a given model/provider supports, so callers
and future capabilities can negotiate gracefully per model — e.g. whether the
provider can do native JSON-schema output, forced tool calls, or extended
thinking.
Every model returns one via the optional ExAgent.Model.profile/1
callback; providers that don't implement it get conservative defaults: extra
capabilities are not negotiated until explicitly declared. Basic text needs
no capability flag.
The core enforces supports_tools for function tools and tool-based structured
output. It rejects unsupported requirements instead of silently downgrading.
Native JSON and thinking flags remain advisory for features not selected by
the current tool-output mode; supports_json_schema_output: false therefore
does not disable Ecto output through a tool. Streaming requires the optional
model callback and is not required for a synchronous custom model.
accounting_quality declares a known metric contract for preflight: :normalized
cannot satisfy strict metric thresholds. The default :unknown permits the
operation and checks its actual host report before subsequent effects; it is
not a guarantee of provider presence or available pricing.
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          @type output_mode() :: :text | :tool | :native | :prompted | :auto


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.ModelProfile{
  accounting_quality: :unknown | :reported | :normalized,
  default_output_mode: output_mode(),
  supports_json_object_output: boolean(),
  supports_json_schema_output: boolean(),
  supports_thinking: boolean(),
  supports_tools: boolean()
}
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ExAgent.ModelRequestParameters 
    



      
The per-request contract handed to a model. It bundles the tools the agent
has prepared (function tools + output tools), the negotiated output mode, and
the structured-output schema (if any).
The struct is deliberately minimal for now and grows as we add tool/output
features.
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          @type output_mode() :: :text | :tool | :native | :prompted | :auto


      



  



  
    
      
    
    
      output_object()



        
          
        

    

  


  

      

          @type output_object() :: %{json_schema: map(), module: module() | nil}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.ModelRequestParameters{
  allow_text_output: boolean(),
  function_tools: [ExAgent.Tool.t()],
  idempotency_key: String.t() | nil,
  instructions: [ExAgent.Message.Part.System.t()],
  output_mode: output_mode(),
  output_object: output_object() | nil,
  output_tools: [ExAgent.Tool.t()]
}
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ExAgent.ModelSettings 
    



      
Per-request knobs sent to the model. Provider-specific options that are not
first-class fields can be carried in the immutable :extra map.
OpenAI Chat Completions (including OpenRouter) merges extra into the request
body. Top-level atom/string keys are normalized to strings; string keys win
duplicates. Non-nil first-class fields take precedence. model, messages,
tools and stream are reserved and cannot be replaced via extra.
For example, extra: %{"reasoning" => %{"effort" => "low"}, "tool_choice" => "auto"} allows OpenRouter reasoning controls and overrides
the default tool choice ("required" for structured output, "auto" for
function tools). Provider support and validation of extra values remain the
caller's responsibility. Other providers may interpret extra differently.
ExAgent.Models.ReqLLM currently rejects nonempty extra rather than merging
arbitrary wire fields. Its timeout is receive inactivity: non-nil request
settings override the instance HTTP default, then 60 seconds. This struct does
not expose a total-call deadline or pool-checkout timeout; those are distinct
transport budgets, not aliases for timeout. Stock ReqLLM nevertheless derives
its pool default from the receive value. The adapter's separate per-instance
total_timeout bounds a single buffered operation, not the whole agent run.
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        merge(base, overrides)

      


        Merge two settings, overrides winning on non-nil values.



    


    
      
        new(opts)

      


        Build settings from a keyword/enum of options, ignoring nils.
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          @type t() :: %ExAgent.ModelSettings{
  extra: map(),
  frequency_penalty: float() | nil,
  max_tokens: pos_integer() | nil,
  presence_penalty: float() | nil,
  temperature: float() | nil,
  timeout: pos_integer() | nil,
  top_p: float() | nil
}
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      merge(base, overrides)



        
          
        

    

  


  

      

          @spec merge(t(), t() | nil) :: t()


      


Merge two settings, overrides winning on non-nil values.
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          @spec new(keyword() | map()) :: t()


      


Build settings from a keyword/enum of options, ignoring nils.

  


        

      


  

  
    
    ExAgent.Models.ReqLLM - ExAgent v2.0.0
    
    

    


  
  

    
ExAgent.Models.ReqLLM 
    



      
Model adapter over ReqLLM's public one-interaction APIs.
:model accepts a catalogue string or an explicit model spec. Supply :api_key
explicitly; :base_url selects an instance/gateway. Anthropic also accepts
explicit :auth_token (Bearer), which takes precedence over :api_key through
stock public OAuth options without enabling subscription behavior. Neither mode
reads credentials from the environment. Model capabilities for tools
and image input must be declared in the spec when absent from the catalogue.
:http_options currently accepts :adapter (trusted transport injection) and
:receive_timeout. :provider_options accepts Anthropic version/top-k,
stop sequences and Responses :store (use false for stateless continuation).
The explicit :openrouter_chat_tools_v1 profile additionally permits bounded
:openrouter_provider routing and :app_title/:app_referer attribution.
Other options fail explicitly, never override auth, tools,
history, model or retries. Native JSON output requires the separate explicit
output_profile: :chat_json_schema_v1 alongside tool_profile: :chat_tools_v1.
It sends a reference-free object schema via the public response_format option,
with strict: false, preserving optional fields and inert defaults. Set the
agent's output_mode: :native with an Ecto module; local schema validation and
the actual changeset are authoritative, with counted corrective retries.
Streaming is
limited to the explicit Chat tool profiles below and rejects HTTP :adapter
injection (stock streaming uses its own public transport path).
Public ReqLLM Response metrics retain this adapter's conservative normalized
accounting contract. ReqLLM 1.26 adds usage-presence metadata, but its complete
provider/surface semantics are not qualified as observed host accounting. Metrics are
exposed as Usage.accounting quality "normalized", including zero; unavailable
metrics remain nil. Public USD totals are estimates converted once to cents.
Strict metric limits reject this declared normalized contract before IO. Opt in
to UsageLimits.accounting: :estimated with a finite effective request limit
for retrospective thresholds; neither mode promises an invoice or monetary cap.
Tools and Ecto tool output require tool_profile: :chat_tools_v1 (OpenAI) or
:openrouter_chat_tools_v1 (OpenRouter), explicit
extra: %{wire: %{protocol: "openai_chat"}} model metadata, tools enabled and
 reasoning disabled, or explicit reasoning_mode: :none with truthful reasoning
 enabled, effort supported with "none" among its values, and
 thinking.disable_supported=true. None mode sends public reasoning_effort:none,
 requires nil temperature, and maps the sole ModelSettings.max_tokens authority
 (1..4096, default4096) to max_completion_tokens for OpenAI, or canonical
 max_tokens for OpenRouter, without duplicate budget keys.
 It rejects exposed reasoning and does not qualify reasoning continuation.
 This non-strict profile validates a mandatory
wire envelope and a reference-free logical schema subset locally. Defaults remain
inert and optional fields stay optional. Strict tools and additional provider
options reject. Callers/hooks use logical objects; continuation2 and call metadata
 identify exagent.arguments/1. OpenAI none writes continuation3 with an explicit
 reasoning_mode binding and rejects legacy/different-mode response history.
 Persisted none execution additionally exposes a static, nonsecret Model binding
 checked before and after app-codec load, even before a first response exists.
 OpenRouter writes continuation4 with bounded routing and disabled/none mode;
 both modes bind routing statically and reject changed or legacy routed history.
 Pre-envelope call history rejects, without repair
or migration by guessing. Other profiles reject tool requests because
stock normalization can turn non-object arguments into {}. Select the
explicit compatible profile described in the model and migration guides.
Custom Model and Test remain independent. Anthropic thinking-enabled
requests and response continuation are unsupported. ReqLLM 1.26 preserves
opaque redacted provider blocks; this adapter rejects them because its
canonical continuation contract cannot round-trip them;
accepting the :thinking option for validation does not enable that route.
Receive timeout precedence is request ModelSettings.timeout, instance
http_options[:receive_timeout], then 60 seconds. This is not a total deadline.
Stock ReqLLM also uses this value as its pool-checkout default; the adapter does
not expose a separate pool option.
:total_timeout is an optional positive millisecond budget for this single
buffered ReqLLM operation. Nil inherits the public ReqLLM application default
(normally infinity). A host guardian applies that deadline and owns one linked
worker; ReqLLM's internal total timeout is disabled to avoid orphaned nolink HTTP
work on caller death. Success, exception, timeout and caller death terminate the
owned worker. This is distinct from the run deadline, does not undo effects and
does not guarantee cleanup of arbitrary external callback descendants.
Instructions come from the supplied canonical/projected message history;
ModelRequestParameters.instructions is not independently prepended.
Qualified function tools add one backend-only system message explaining their
mandatory arguments envelope. Caller messages and canonical history stay unchanged;
this guidance does not repair or admit invalid tool arguments.
Streaming is lazy, consumes ReqLLM.StreamResponse.process_stream/2 once, and
shares buffered schema/history/response validation. Deltas are provisional;
only a validated complete terminal authorizes tools or final output. Each new
enumeration starts one new interaction. Halt, exception, deadline and owner
death close the public backend response and terminate owned work.
The qualified stream profile admits at most 4096 public chunks, 65,536 bytes
per chunk and 1,048,576 bytes summed across chunks, measured after decode
using :erlang.external_size/1 (serialized representation, not heap size).
The rejecting chunk has already been allocated upstream. The bridge holds one
unacknowledged delta; the upstream collector retains O(response) data, and
upstream queues/accumulators can run ahead. This is not end-to-end backpressure
or a hard RAM/predecode limit. Canonical input/history and caller-retained events
are separate; scope request/concurrency/deadline limits remain app-configured.
Streaming requests default to max_tokens: 4096 when unset and reject explicit
values outside 1..4096 before IO. Streaming total_timeout: nil means 60,000ms,
unlike buffered's inherited default; explicit values must be in 1..300,000ms for
this qualified profile. Slow-consumer waiting counts toward that deadline.
Completion is timestamped before delivery, preserving timely queued results and
rejecting late completion even if the guardian timer was delayed. Cancellation
cannot undo effects from previously completed interactions. Errors without a
public usage snapshot remain unavailable; this profile does not certify a live
provider or all ReqLLM models.
Native stream objects exposed by stock become canonical JSON Text history;
original JSON whitespace/key ordering is not promised. Any publicly exposed
refusal rejects. Stock Chat 1.26 can discard a wire refusal field alongside
valid JSON content, so that content can still produce a locally valid output;
refusal detection is not a wire-fidelity guarantee. A refusal without valid
output, malformed/non-object JSON and incomplete terminals never succeed.
Native output with qualified function tools is supported; tools retain their
envelope, authority and effect accounting. Provider strict enforcement and
parallel_tool_calls: false are not promised. Verify the exact endpoint/model
configuration before relying on its native output behavior.
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          @type t() :: %ExAgent.Models.ReqLLM{
  api_key: String.t() | nil,
  auth_token: String.t() | nil,
  base_url: String.t() | nil,
  http_options: keyword(),
  model: String.t() | map() | tuple(),
  output_profile: :chat_json_schema_v1 | nil,
  provider_options: keyword(),
  reasoning_mode: :none | nil,
  tool_profile: :chat_tools_v1 | :openrouter_chat_tools_v1 | nil,
  total_timeout: pos_integer() | nil
}
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          @spec new(keyword()) :: t()
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ExAgent.Models.Test 
    



      
A deterministic, in-process model for development and tests.
Drop-in replacement for a real provider: it never hits the network and returns
scripted (or default) Message.Responses. This is the workhorse that lets the
agent loop be developed and unit-tested offline.
Configuration:
	%Test{} — always replies with a generic text response.
	%Test{label: "x"} — replies with the fixed string "x" as text.
	%Test{script: [...]} — returns each item in order; an item may be a
Message.Response, a string (wrapped as a text part), a {:tool_calls, [ToolCall]} tuple, or a function fn messages, params -> item.

An initially empty script uses the label or generic response. A nonempty
script must cover every expected model request, including requests after tools
and corrective output. Exhausting it fails the request; it does not silently
supply a generic response. Two-argument functions receive the message list and
parameters.
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          @type script_item() ::
  ExAgent.Message.Response.t()
  | String.t()
  | {:tool_calls, [ExAgent.Message.Part.ToolCall.t()]}
  | ([ExAgent.Message.t()], ExAgent.ModelRequestParameters.t() -> script_item())
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          @type t() :: %ExAgent.Models.Test{
  index: non_neg_integer(),
  label: String.t() | nil,
  received: [term()],
  script: [script_item()]
}
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ExAgent.Capability behaviour
    



      
Composable middleware that observes/transforms an agent run at well-defined
points. This is ExAgent's "capabilities" spine, modelled the Elixir way: a
behaviour whose callbacks default to no-ops via use ExAgent.Capability, so
a capability overrides only the hooks it cares about.
A capability is a module or a configured struct. That value is passed as the
first argument to its callbacks, keeping configuration explicit without global
state. Hooks compose in list order.
Hooks (all optional)
	before_model_request(cap, state) — return (possibly modified) state.
Set state.request_messages to alter what's sent to the model without
touching the canonical history (e.g. keep a sliding window, redact PII).
Select state.model, state.settings and state.params.function_tools
here. Selected tools are prepared and become this request's executable set;
the wider agent inventory does not authorize omitted tools.
	after_model_request(cap, state) — observe/modify state after the model
responded (state already includes the new response + merged usage).
	before_tool_execute(cap, ctx, tool_call) — observe or transform arguments,
revalidated before authority. ID, name, kind and metadata are immutable for
every Model; context includes call identity/retry fields.
	after_tool_execute(cap, ctx, tool_call, result) — observe a tool result.

Model after-hooks transform the effective response before tool admission;
their output still passes validation, limits and ancestor authority.
Before-tool exceptions report :not_executed; after-tool failures retain
confirmed effects. Hooks are trusted host code, not a sandbox. Run identity,
scope handles, prepared validators and accounting fields are internal and must
not be replaced.
In Model hooks, tool_retries, output_retries_used, run_step, tool_calls,
max_steps and agent.output_retries are observable, runtime-owned values.
Writes to these six fields are ignored: each callback's result restores the
confirmed values before the next capability and before admission/persistence/IO.
Configure limits before starting the run; callbacks cannot replenish budgets.
Other valid agent/model/settings/tool selections and response/projection
transformations remain supported, including selected tools' max_retries.
This applies to actual runs, not generic maps passed to <code>ExAgent.Capabilities</code>.
It is a behavioral change for the pending major; invalid callback results are
not repaired into valid runs, and historical persisted counters are not migrated.
Example
defmodule MyApp.RedactPII do
  use ExAgent.Capability

  @impl true
  def before_model_request(_cap, state) do
    redacted = redact(state.messages)
    %{state | request_messages: redacted}
  end
end

ExAgent.new(model: "test", capabilities: [MyApp.RedactPII])
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Telemetry event helpers.
The framework emits the standard Elixir :telemetry events so any host app
can observe agent runs through the usual OTel / Telemetry.Metrics /
LiveDashboard pipeline.
Events
	[:exagent, :run, :start] — measurements: %{system_time}, metadata: %{agent, prompt}
	[:exagent, :run, :stop] — measurements: %{duration}, metadata: %{agent, usage, steps}
	[:exagent, :run, :exception] — measurements: %{duration}, metadata: %{agent, reason}
	[:exagent, :tool, :stop] — measurements: %{duration}, metadata: %{tool_name, success}
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          @spec execute([atom()], map(), map()) :: :ok
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An application-owned, bounded native OpenTelemetry span processor.
config :opentelemetry,
  processors: [
    {ExAgent.Observability.BoundedProcessor,
     %{name: :agent_export,
       exporter: {:opentelemetry_exporter, %{}},
       max_queue_size: 2048,
       max_export_batch_size: 256,
       scheduled_delay_ms: 1000,
       exporting_timeout_ms: 2000}}
  ]
The application must include the optional OpenTelemetry SDK when compiling
this adapter. This module neither starts nor replaces a tracer provider. The
SDK starts it through the public :otel_span_processor extension. Configure
:processors, not both :processors and :span_processor. SDK bsp_* options
are not automatically applied to custom processors; pass options here.
Admission uses a finite ETS slot table, without sending a message per span.
Slots stay occupied until export completes or fails, including the one batch
in flight. At most max_queue_size distinct admitted spans are retained. A
bounded scan may conservatively drop during concurrent slot turnover. Batch
copies, native serialization and exporter allocations are additional memory;
this is a count bound, not a byte limit. Configure SDK attribute/event limits
and bound/redact content before creating spans. Active SDK spans are separate.
One guarded exporter process owns initialization, export and shutdown. Exports
and initialization have a monotonic deadline, enforced outside that process.
A failed batch is discarded, never retried. After an export worker dies it is
replaced once; failed/timed-out initialization disables admission until the
processor is restarted. An independent owner monitor kills our worker even
when an exporter traps exit signals or blocks inside a callback. Killing a
worker does not guarantee remote rollback
or cleanup of processes created independently by a custom exporter.
max_exporter_restarts caps automatic worker replacements per processor
instance. It accepts a non-negative integer, or :infinity (the existing
default). Zero allows the initial worker only. After exhaustion, admission is
disabled, remaining queued spans are discarded as dropped_unavailable, and
the processor stays alive with status :unavailable until explicitly restarted.
exporter_restarts counts replacements, excluding initial startup;
restart_limit_reached counts exhaustion. Completed error callbacks do not
recreate a worker or spend this budget. It resets with the processor instance,
not across SDK/application/VM restarts. This limits recreation of exporter-owned
resources; it does not reclaim a native HTTP profile/socket or retained atoms.
force_flush/1 coalesces an asynchronous request to start/drain batches. Its
:ok is not an exporter or remote-delivery acknowledgement. Use an exporter
barrier when testing. shutdown/1 closes admission and discards remaining
spans; it does not flush. Exporter shutdown is bounded by
shutdown_timeout_ms (default 1000, maximum 4000). A busy exporter is killed
rather than concurrently invoking its shutdown callback. Abrupt VM/process
loss can lose spans and counters. In-flight admission racing shutdown is
best-effort and may not appear in its final counter snapshot.
stats/1 returns cumulative, generation-local counters and a point-in-time
queue snapshot. Counters are operational diagnostics, not a delivery ledger.
Every scheduled interval an isolated, single observer emits the same numeric
measurements on [:exagent, :observability, :processor], with only a fixed
:status metadata value. Slow telemetry handlers cannot block admission or
export deadlines; they can delay these periodic notifications. No raw errors,
exporter state, configuration, names or spans are emitted by this processor.
A native/custom exporter may have its own logging policy.
Bootstrap configuration must not contain secrets. The processor options,
including exporter: {module, opts}, are non-secret bootstrap descriptors:
SDK/OTP supervisors retain their original start arguments and may log them on
startup or restart, before this module's status/error projection can act. Use
exporter: {:opentelemetry_exporter, %{}} and configure credentials through the
exporter's application environment or OS environment. Custom exporters should
likewise resolve credentials inside init/1, rather than accept credentials
in their supervised start arguments. No general validator can identify all
arbitrary secrets, and this processor does not intercept application logging.
The SDK short-circuits later processors when an earlier on_end drops. When
composing independent destinations, the application must choose/test their
ordering. This processor receives all scopes routed through its provider.
resource may be supplied explicitly; otherwise the SDK resource detector is
used. Choose stable instance names; name registration is node-qualified and
never creates atoms from runtime names. Old tracer configurations resolve the
current instance after a restart, rather than retaining a dead PID/table.
shutdown/1 stops one instance, not the SDK child specification: a permanent
SDK child may restart. To uninstall a route, the app must change its provider's
supervision/configuration rather than rely on this helper.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        force_flush(config)

      


        Request asynchronous draining; success is not an export acknowledgement.



    


    
      
        format_status(status)

      


        Callback implementation for GenServer.format_status/1.



    


    
      
        init(config)

      


        Callback implementation for GenServer.init/1.



    


    
      
        shutdown(config, timeout \\ 5000)

      


        Discard pending spans and stop this instance, returning its final snapshot.



    


    
      
        start_link(config)

      


        Start through the SDK processor extension; returns a stable callback config.



    


    
      
        stats(config)

      


        Read generation-local counters and queue gauges without calling the processor.
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      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      force_flush(config)



        
          
        

    

  


  

Request asynchronous draining; success is not an export acknowledgement.

  



  
    
      
    
    
      format_status(status)



        
          
        

    

  


  

Callback implementation for GenServer.format_status/1.

  



  
    
      
    
    
      init(config)



        
          
        

    

  


  

Callback implementation for GenServer.init/1.

  



    

  
    
      
    
    
      shutdown(config, timeout \\ 5000)



        
          
        

    

  


  

Discard pending spans and stop this instance, returning its final snapshot.

  



  
    
      
    
    
      start_link(config)



        
          
        

    

  


  

Start through the SDK processor extension; returns a stable callback config.

  



  
    
      
    
    
      stats(config)



        
          
        

    

  


  

Read generation-local counters and queue gauges without calling the processor.
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Optional native OpenTelemetry instrumentation, using the application's tracer.
tracing = ExAgent.Observability.OpenTelemetry.new()
agent = ExAgent.new(model: model, observability: tracing)
Add :opentelemetry_api, an SDK and an exporter in the host application and
configure ExAgent.Observability.BoundedProcessor for finite admission and
observable drops/export failures (see docs/guides/observability.md). The native SDK's
batch processor has a soft queue threshold rather than that hard bound. This
module never starts or replaces a tracer provider, configures an exporter, or
performs network IO. :tracer may be an application-supplied native tracer;
otherwise the instrumentation scope is :exagent, version "1".
The small exagent.gen_ai.v1 profile uses gen_ai.usage.* on model requests
only. Run totals use exagent.usage.* and are inclusive of descendants; do not
sum them with generation usage. Costs are estimates in cents from the existing
execution ledger, not a second pricing callback or an authoritative bill.
The profile is pinned to GenAI commit
b5d8440f6f126738fd50f927752cd669772c517b; no schema URL is invented. Native
Anthropic input is cache-exclusive and is normalized only for generation
gen_ai.usage.input_tokens; OpenAI-compatible built-ins already report an
inclusive total. Custom model semantics are unknown: their input remains in
exagent.usage.reported_input_tokens instead of claiming a GenAI total. Run
aggregates retain the existing ledger's provider-native token semantics.
A durable pause ends its run span with exagent.status=paused, without an OTel
error. Resume creates a new attempt/span under the same run identity. Run usage
and host request/tool counts are cumulative lifetime snapshots, not attempt
deltas or successful-effect counts; do not sum them across resumed attempts.
exagent.continuation.* contains only the validated public reference identity
and numeric version/revision, never approval actors, tokens or stored records.
A Server terminal synthesized after abort/worker loss has only its last
progress snapshot: exagent.usage.source=last_progress, partial usage and an
unknown total cost. Observed token/count subtotals are retained, and any known
monetary subtotal uses exagent.cost.known_subtotal_cents instead of claiming
a complete exagent.cost.cents. Normal core results keep their reported status.
Content is off by default. Opting in requires both content: true and
redact: fn field, value -> {:ok, safe_binary} | :drop end. The callback sees
only explicitly selected prompt/output/messages/tool arguments/results, never
model structs, dependencies, configuration, exceptions or hidden reasoning.
Content is admitted only after successful redaction, valid UTF-8 and byte-limit
checks. Invalid/raising callbacks and oversized values drop the entire field.
Opaque values and structs are dropped; redaction input is bounded plain data.
No prefixes of unredacted content are exported. Redactors are trusted local
callbacks and should be fast; they are not sandboxed.
max_content_bytes defaults to 4096 per field (at most two fields per span).
max_content_input_bytes defaults to 65536; oversized inputs are not sent to
the redactor. Labels/IDs are bounded to 256 bytes. Use non-secret identifiers
for agent, tool, model and correlation names. Arbitrary metadata, baggage,
provider bodies, exception messages and stacktraces are never attributes.
capture_context/0 and with_context/2 propagate only span context and this
configuration across application-owned tasks. These handles are ephemeral,
not snapshot/JSON data. Server queues capture context at admission; a public
lazy stream captures it at enumeration, unless trace_context: is supplied.
Every attachment restores both prior OTel context and Logger metadata.
Native SDK span storage provides idempotent completion. A monitor per recording
operation also closes its span when the executing process dies (including
:kill), without another tracing registry or export queue. Hard termination
cannot recover unreported usage and is marked partial. SDK shutdown or VM death
can lose spans. Arbitrary synchronous processors/samplers installed by the host
can block instrumentation; use the bounded batch setup in the example.
Instrumentation failures emit [:exagent, :observability, :failure] with a
numeric count and a fixed stage. Redaction drops emit
[:exagent, :observability, :content_dropped], without content or raw errors.
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    Functions
  


    
      
        capture_context()

      


        Capture a runtime-only span context; baggage and arbitrary context values are excluded.



    


    
      
        new(opts \\ [])

      


        Build an opt-in instrumentation configuration without changing the SDK.



    


    
      
        with_context(arg1, fun)

      


        Run a function under a captured context, restoring the caller even on exceptions.
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      t()



        
          
        

    

  


  

      

          @type t() :: %ExAgent.Observability.OpenTelemetry{
  content: term(),
  max_content_bytes: term(),
  max_content_input_bytes: term(),
  redact: term(),
  tracer: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      capture_context()



        
          
        

    

  


  

Capture a runtime-only span context; baggage and arbitrary context values are excluded.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

Build an opt-in instrumentation configuration without changing the SDK.

  



  
    
      
    
    
      with_context(arg1, fun)



        
          
        

    

  


  

Run a function under a captured context, restoring the caller even on exceptions.
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ExAgent.Observability.ReqLLM 
    



      
Application-owned ReqLLM tracing with one generation span per request.
Attach once during application startup, after configuring the host SDK:
:ok = ExAgent.Observability.ReqLLM.attach()
This uses ReqLLM's public bridge and adapter behaviour. Inside an observed
ExAgent Model request, it enriches the existing Model span with bounded request
attributes and streaming timing. It does not create or end another span,
overwrite execution accounting/status, or capture provider content/errors.
ReqLLM's optional metrics remain available when the host supplies its meter APIs.
Outside that context, all callbacks delegate to ReqLLM's stock OTel adapter.
:content and :langfuse options apply to standalone ReqLLM calls. ExAgent's
adapter always requests metadata-only telemetry; its own explicit redactor
continues to control opt-in content. SDK, exporter and handlers belong to the
application; this module does not start them or replace foreign handlers.
Replace a previous ReqLLM.OpenTelemetry.attach/2 with this attach, rather than
registering both. Observed ExAgent adapter requests reject conflicting stock
bridges before provider IO. Configure handlers at startup, not during requests.
Arbitrary third-party instrumentations are outside this ownership check.
ReqLLM's bridge tracks requests in its own ETS table. Abrupt worker termination
can leave entries without a terminal event; long-lived hosts must periodically
call prune_stale_spans/1 with their chosen TTL. Pruning does not finish spans;
ExAgent's watcher independently closes its own span. The SDK's shutdown/VM death
and the upstream tracking lifecycle retain their documented limitations.
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        attach(opts \\ [])

      


        Attach the single integrated bridge; never detach an application's foreign bridge.



    


    
      
        detach()

      


        Detach only the integrated handler and its upstream in-flight entries.



    


    
      
        prune_stale_spans(ttl_ms)

      


        Prune the integrated bridge's upstream entries using the host's TTL in milliseconds.
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      attach(opts \\ [])



        
          
        

    

  


  

Attach the single integrated bridge; never detach an application's foreign bridge.

  



  
    
      
    
    
      detach()



        
          
        

    

  


  

Detach only the integrated handler and its upstream in-flight entries.

  



  
    
      
    
    
      prune_stale_spans(ttl_ms)



        
          
        

    

  


  

Prune the integrated bridge's upstream entries using the host's TTL in milliseconds.
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Optional application-supervised cleanup of the integrated ReqLLM bridge.
Attach ExAgent.Observability.ReqLLM once after the host SDK is configured,
then include this child in the application's supervision tree:
{ExAgent.Observability.ReqLLM.Maintenance,
 ttl_ms: 120_000, interval_ms: 30_000}
Both options are required positive integers in milliseconds. Choose a TTL
longer than every allowed live ReqLLM request, including standalone calls,
streaming and retries. Pruning is based on age, not process liveness. A shorter
TTL can remove a live request's tracking and lose its terminal diagnostics.
This child does not configure or enforce the application's request deadlines.
One node-local worker periodically calls ReqLLM's public pruning API for the
integrated handler only. It stays dormant when that handler is absent. It
never attaches/detaches a bridge, starts an SDK, finishes a span or prunes
another handler. Stopping the child leaves the host's tracing configuration
intact. The next timer is scheduled after each pass, so scans do not overlap.
stats/0 exposes numeric cleanup counters and a fixed status, without request
IDs, content or span data. Counters reset when supervision restarts the worker.
ReqLLM scans its matching entries; its transient allocation and the overall
table size are not a hard memory bound. Request admission remains host-owned.
No child is installed automatically by ExAgent or
ExAgent.Observability.ReqLLM.attach/1.
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        stats()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(options)

      


        Start the singleton through the application's supervision tree.



    


    
      
        stats()

      


        Read this worker's counters; returns an error when it is not running.
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      stats()



        
          
        

    

  


  

      

          @type stats() :: %{
  ticks: non_neg_integer(),
  passes: non_neg_integer(),
  pruned_entries: non_neg_integer(),
  last_pruned_entries: non_neg_integer(),
  status: :waiting | :active | :detached
}
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      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      start_link(options)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the singleton through the application's supervision tree.

  



  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @spec stats() :: stats() | {:error, :not_running | :unavailable}


      


Read this worker's counters; returns an error when it is not running.
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Optional histogram adapter for the published OTel experimental API 0.6.
Enable through ExAgent.Observability.ReqLLM.attach(metrics: [models: ["my-model"]]).
The application supplies and starts its metric SDK, reader and exporter. This
module neither starts them nor adds another telemetry handler. Metrics default
to off. Models outside the host's fixed allowlist become "other"; the only
other dimensions are input/output token type and a fixed "error" label.
Request IDs, endpoints, response model names and content are never dimensions.
Token measurements retain ReqLLM's normalized accounting quality.
Uses public get_meter/1, lookup_instrument/2, create_histogram/3 and record/5.
No instrument cache survives an SDK restart. Missing/stopped SDKs drop metrics;
failures in optional metrics never fail the request or detach tracing.
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ExAgent.ModelRetry exception
    



      
A tool or output validator can return/raise this to ask the model to try
again. In Elixir we mostly use {:error, reason} tuples, but this exception
exists for the rescue-based escape hatch.
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ExAgent.RequestError 
    



      
Structured error returned by providers for transport/API failures.
Every provider wraps failures in this struct so callers can pattern-match on a
single shape instead of opaque tuples. ExAgent.run/3 surfaces it (wrapped in
{:error, {:model_request_failed, %RequestError{}}}) rather than raising.
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          @type t() :: %ExAgent.RequestError{
  body: term() | nil,
  model: struct() | nil,
  partial_response: ExAgent.Message.Response.t() | nil,
  provider: atom(),
  reason: atom() | tuple(),
  status: pos_integer() | nil
}
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An operational run failure with the last confirmed execution state.
reason retains the underlying error category; partial has the same fields
as a successful run result, with output: nil and a failed/cancelled status.
Incomplete model output is in partial.pending_response, never executable
conversation history. Preserving progress does not make replay idempotent.
The partial model is a live runtime value and may contain credentials. Use
the message/snapshot codecs rather than exporting this struct as JSON.
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          @type t() :: %ExAgent.RunError{partial: map(), reason: term()}
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ExAgent.UnexpectedModelBehavior exception
    



      
Raised/returned when the model behaves in a way the loop cannot recover from
(retries exhausted, no progress, usage limits hit).

      




  
OEBPS/dist/epub-4WIP524F.js
