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    Puck

AI Agent primitives for Elixir.
The best AI agents shipped to production share a secret: they're just LLMs calling tools in a loop. Puck gives you the primitives to build exactly that.
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})
{:ok, response, _ctx} = Puck.call(client, "Hello!")
One function. Any provider. Build whatever you want on top.
The Primitives
Seven building blocks. Compose them however you need:
	Primitive	Purpose
	Puck.Client	Configure backend, model, system prompt
	Puck.Context	Multi-turn conversation state
	Puck.call/4	One function to call any LLM
	Puck.Hooks	Observe and transform at every stage
	Puck.Compaction	Handle long conversations
	Puck.Eval	Capture trajectories, grade outputs
	Puck.Sandbox	Execute LLM-generated code safely

No orchestration. No hidden control flow. You write the loop.
Why Primitives?
Most LLM libraries are frameworks. They give you abstractions that work until they don't—then you fight the framework.
Puck takes the opposite approach:
	You control the loop — Pattern match on struct types. Decide what happens next.
	Swap anything — Backends, providers, models. Same interface.
	See everything — Hooks and telemetry at every stage.
	Test everything — Capture trajectories. Apply graders.

Quick Start
Structured Outputs
Define action structs. Create a union schema. Pattern match:
defmodule LookupContact do
  defstruct type: "lookup_contact", name: nil
end

defmodule CreateTask do
  defstruct type: "create_task", title: nil, due_date: nil
end

defmodule Done do
  defstruct type: "done", message: nil
end

def schema do
  Zoi.union([
    Zoi.struct(LookupContact, %{
      type: Zoi.literal("lookup_contact"),
      name: Zoi.string(description: "Contact name to find")
    }, coerce: true),
    Zoi.struct(CreateTask, %{
      type: Zoi.literal("create_task"),
      title: Zoi.string(description: "Task title"),
      due_date: Zoi.string(description: "Due date")
    }, coerce: true),
    Zoi.struct(Done, %{
      type: Zoi.literal("done"),
      message: Zoi.string(description: "Final response to user")
    }, coerce: true)
  ])
end
Note: coerce: true is required because LLM backends return raw maps. This tells Zoi to convert the map into your struct.

Build an Agent Loop
defp loop(client, input, ctx) do
  {:ok, %{content: action}, ctx} = Puck.call(client, input, ctx, output_schema: schema())

  case action do
    %Done{message: msg}        -> {:ok, msg}
    %LookupContact{name: name} -> loop(client, CRM.find(name), ctx)
    %CreateTask{} = task       -> loop(client, CRM.create(task), ctx)
  end
end
That's it. Pattern match on struct types. Works with any backend.
Installation
def deps do
  [
    {:puck, "~> 0.2.0"}
  ]
end
Most features require optional dependencies. Add only what you need:
def deps do
  [
    {:puck, "~> 0.2.0"},

    # LLM backends (pick one or more)
    {:req_llm, "~> 1.0"},         # Multi-provider LLM support
    {:baml_elixir, "~> 1.0"},     # Structured outputs with BAML
    {:claude_agent_sdk, "~> 0.8"}, # Claude Code with subscription auth

    # Optional features
    {:solid, "~> 0.15"},        # Liquid template syntax
    {:telemetry, "~> 1.2"},     # Observability
    {:zoi, "~> 0.7"},           # Schema validation for structured outputs
    {:lua, "~> 0.4.0"}          # Lua sandbox for code execution
  ]
end
Backends
ReqLLM
Multi-provider LLM support. Model format is "provider:model":
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})

# With options
client = Puck.Client.new({Puck.Backends.ReqLLM, model: "anthropic:claude-sonnet-4-5", temperature: 0.7})
Supports Anthropic, OpenAI, Google, OpenRouter, AWS Bedrock. See ReqLLM documentation for details.
BAML
For structured outputs and agentic patterns:
client = Puck.Client.new({Puck.Backends.Baml, function: "ExtractPerson"})
{:ok, result, _ctx} = Puck.call(client, "John is 30 years old")
Runtime Client Registry
Configure LLM providers at runtime without hardcoding credentials:
registry = %{
  "clients" => [
    %{
      "name" => "MyClient",
      "provider" => "anthropic",
      "options" => %{"model" => "claude-sonnet-4-5"}
    }
  ],
  "primary" => "MyClient"
}

client = Puck.Client.new(
  {Puck.Backends.Baml, function: "ExtractPerson", client_registry: registry}
)
See BAML Client Registry docs for supported providers.
Claude Agent SDK
Use Claude Code with your existing subscription (Pro/Max). Requires the Claude Code CLI:
# Install CLI
npm install -g @anthropic-ai/claude-code

# Login with your subscription
claude login

Then add the dependency and use the backend:
# In mix.exs
{:claude_agent_sdk, "~> 0.8"}

# In your code
client = Puck.Client.new(
  {Puck.Backends.ClaudeAgentSDK, %{
    allowed_tools: ["Read", "Glob", "Grep"],
    permission_mode: :bypass_permissions
  }}
)

{:ok, response, _ctx} = Puck.call(client, "What files are in this directory?")
This backend is agentic—Claude Code may make multiple tool calls before returning. Configuration options:
	Option	Description
	:allowed_tools	List of tools Claude can use (e.g., ["Read", "Edit", "Bash"])
	:disallowed_tools	Tools to disable
	:permission_mode	:default, :accept_edits, :bypass_permissions
	:max_turns	Maximum conversation turns
	:cwd	Working directory for file operations
	:model	Model to use ("sonnet", "opus")
	:sandbox	Sandbox settings map (%{enabled: true, root: "/path", network_disabled: true})

See the claude_agent_sdk documentation for more details.
Mock
For deterministic tests:
client = Puck.Client.new({Puck.Backends.Mock, response: "Test response"})
{:ok, response, _ctx} = Puck.call(client, "Hello!")
Testing
For deterministic multi-step agent tests:
defmodule MyAgentTest do
  use ExUnit.Case, async: true

  setup :verify_on_exit!

  test "agent completes workflow" do
    client = Puck.Test.mock_client([
      %{action: "search"},
      %{action: "done"}
    ])

    {:ok, result} = MyAgent.run(client: client)
    assert result.action == "done"
  end

  defp verify_on_exit!(_), do: Puck.Test.verify_on_exit!()
end
Context
Multi-turn conversations with automatic state management:
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  system_prompt: "You are a helpful assistant."
)

context = Puck.Context.new()
{:ok, resp1, context} = Puck.call(client, "What is Elixir?", context)
{:ok, resp2, context} = Puck.call(client, "How is it different from Ruby?", context)
Compaction
Long conversations can exceed context limits. Handle this automatically:
# Summarize when token threshold exceeded
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  auto_compaction: {:summarize, max_tokens: 100_000, keep_last: 5}
)

# Sliding window (keeps last N messages)
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  auto_compaction: {:sliding_window, window_size: 30}
)
Or compact manually:
{:ok, compacted} = Puck.Context.compact(context, {Puck.Compaction.SlidingWindow, %{
  window_size: 20
}})
Hooks
Observe and transform at every stage—without touching business logic:
defmodule MyApp.LoggingHooks do
  @behaviour Puck.Hooks
  require Logger

  @impl true
  def on_call_start(_client, content, _context) do
    Logger.info("LLM call: #{inspect(content, limit: 50)}")
    {:cont, content}
  end

  @impl true
  def on_call_end(_client, response, _context) do
    Logger.info("Response: #{response.usage.output_tokens} tokens")
    {:cont, response}
  end
end

client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  hooks: MyApp.LoggingHooks
)
Available hooks:
	on_call_start/3 — Before LLM call (can transform content or halt)
	on_call_end/3 — After successful call (can transform response)
	on_call_error/3 — On call failure
	on_stream_start/3, on_stream_chunk/3, on_stream_end/2 — Stream lifecycle
	on_backend_request/2, on_backend_response/2 — Backend request/response
	on_compaction_start/3, on_compaction_end/2 — Compaction lifecycle

Eval
Primitives for evaluating agents. Capture what happened. Grade the results.
Capture Trajectory
Every Puck.call and Puck.stream becomes a step:
alias Puck.Eval.{Collector, Graders}

{output, trajectory} = Collector.collect(fn ->
  MyAgent.run("Find John's email")
end)

trajectory.total_steps       # => 2
trajectory.total_tokens      # => 385
trajectory.total_duration_ms # => 1250
Streaming responses are also captured, with step.metadata[:streamed] == true.
Apply Graders
result = Puck.Eval.grade(output, trajectory, [
  Graders.contains("john@example.com"),
  Graders.max_steps(5),
  Graders.max_tokens(10_000)
])

result.passed?  # => true
Built-in Graders
# Output graders
Graders.contains("substring")
Graders.matches(~r/pattern/)
Graders.equals(expected)
Graders.satisfies(fn x -> ... end)

# Trajectory graders
Graders.max_steps(n)
Graders.max_tokens(n)
Graders.max_duration_ms(n)

# Step output graders
Graders.output_produced(LookupContact)
Graders.output_produced(LookupContact, times: 2)
Graders.output_matches(fn %LookupContact{name: "John"} -> true; _ -> false end)
Graders.output_not_produced(DeleteContact)
Graders.output_sequence([Search, Confirm, Done])
Multi-Trial Evaluation
Run agent multiple times to measure reliability (pass@k) and consistency (pass^k):
alias Puck.Eval.Trial

results = Trial.run_trials(
  fn -> MyAgent.run("Find contact") end,
  [Graders.contains("john@example.com")],
  k: 5
)

results.pass_at_k      # => true (≥1 success)
results.pass_carrot_k  # => false (not all succeeded)
results.pass_rate      # => 0.6 (60% success rate)
Use pass@k for reliability testing (does it work at all?) and pass^k for consistency testing (does it always work?).
LLM-as-Judge Graders
For subjective criteria like tone, empathy, or quality:
alias Puck.Eval.Graders.LLM

judge_client = Puck.Client.new(
  {Puck.Backends.ReqLLM, "anthropic:claude-haiku-4-5"}
)

result = Puck.Eval.grade(output, trajectory, [
  LLM.rubric(judge_client, """
  - Response is polite
  - Response is helpful
  - Response is concise
  """)
])
LLM judges are non-deterministic. Use multi-trial evaluation to measure reliability.
Debugging Tools
When evals fail, inspect what happened:
alias Puck.Eval.Inspector

# Print human-readable trajectory
Inspector.print_trajectory(trajectory)

# Format grader failures
unless result.passed? do
  IO.puts(Inspector.format_failures(result))
end
Custom Graders
Graders are just functions:
my_grader = fn output, trajectory ->
  if trajectory.total_tokens < 1000 do
    :pass
  else
    {:fail, "Used #{trajectory.total_tokens} tokens, expected < 1000"}
  end
end
Evaluation Best Practices
Based on Anthropic's eval methodology:
1. Grade Outcomes, Not Paths
# ❌ Brittle - rejects valid solutions
Graders.output_sequence([SearchDB, LookupContact, FetchEmail, Done])

# ✅ Flexible - accepts any path that works
Graders.output_produced(Done)
Graders.contains("john@example.com")
Agents discover valid approaches designers miss. Grade what matters, not how it's done.
2. Test Both Triggers and Constraints
# Positive trigger
test "deletes test user" do
  assert_produced(DeleteUser)
end

# Negative constraint
test "refuses admin deletion" do
  assert_not_produced(DeleteUser)
  assert_contains("cannot delete admin")
end
Testing only triggers leads to agents that over-apply actions. Balanced problem sets prevent one-sided optimization.
3. Read Transcripts When Failing
# 0% pass rate across trials?
Inspector.print_trajectory(trajectory)

# Usually reveals:
# - Ambiguous task specs
# - Brittle graders
# - Missing reference solutions
If everything fails, the eval is broken. Fix the eval before blaming the agent.
4. Start Small, Graduate to Regression
# Capability eval - challenging task
@tag :eval_capability
test "handles complex scenario" do
  # Goal: ~70-90% pass rate
end

# Regression eval - should always pass
@tag :eval_regression
test "basic functionality works" do
  # Goal: ~100% pass rate
end
Start with 20-50 real-world failures. Once agents reach ~100% on capability evals, graduate them to regression tests. Run capability evals less frequently, regression tests on every commit.
5. Use Multi-Trial for Reliability
test "agent reliably finds contacts" do
  results = Trial.run_trials(
    fn -> ContactAgent.find("John") end,
    [Graders.contains("@")],
    k: 10
  )

  # Require 90% reliability
  assert results.pass_rate >= 0.9
end
Single runs can be misleading. Multi-trial evaluation reveals true reliability.
6. Isolate State Between Trials
ExUnit's async: true and BEAM process isolation provide clean state automatically:
defmodule ContactAgentTest do
  use ExUnit.Case, async: true

  test "finds contact" do
    # Each test runs in isolated process
    # Clean database via Ecto sandbox
    # Clean filesystem via tmp directories
  end
end
No Docker containers needed - BEAM provides isolation.
In ExUnit
defmodule ContactAgentTest do
  use ExUnit.Case, async: true

  alias Puck.Eval.{Collector, Graders, Inspector, Trial}

  test "finds existing contact" do
    {output, trajectory} = Collector.collect(fn ->
      ContactAgent.run("Find John's email")
    end)

    result = Puck.Eval.grade(output, trajectory, [
      Graders.contains("john@example.com"),
      Graders.output_sequence([Search, Confirm, Done]),
      Graders.max_steps(5)
    ])

    assert result.passed?, Inspector.format_failures(result)
  end

  test "refuses non-existent contact" do
    {output, trajectory} = Collector.collect(fn ->
      ContactAgent.run("Find NonExistent")
    end)

    result = Puck.Eval.grade(output, trajectory, [
      Graders.output_not_produced(LookupContact),
      Graders.contains("not found")
    ])

    assert result.passed?
  end

  test "reliably finds contacts" do
    results = Trial.run_trials(
      fn -> ContactAgent.run("Find John's email") end,
      [Graders.contains("john@example.com")],
      k: 10
    )

    assert results.pass_rate >= 0.9, "Agent not reliable enough"
  end
end
Production Monitoring
def monitor_agent_call(input) do
  {output, trajectory} = Puck.Eval.collect(fn ->
    MyAgent.run(input)
  end)

  :telemetry.execute(
    [:my_app, :agent, :call],
    %{
      steps: trajectory.total_steps,
      tokens: trajectory.total_tokens,
      duration_ms: trajectory.total_duration_ms
    },
    %{input: input}
  )

  output
end
Sandbox
Execute LLM-generated code safely with callbacks to your application:
alias Puck.Sandbox.Eval

{:ok, result} = Eval.eval(:lua, """
  local products = search("laptop")
  local cheap = {}
  for _, p in ipairs(products) do
    if p.price < 1000 then table.insert(cheap, p) end
  end
  return cheap
""", callbacks: %{
  "search" => &MyApp.Products.search/1
})
Use Puck.Sandbox.Eval.Lua.schema/1 to let LLMs generate Lua code as a structured output. Requires {:lua, "~> 0.4.0"}.
Telemetry
Events are emitted automatically when :telemetry is installed:
Puck.Telemetry.attach_default_logger(level: :info)

# Or attach your own handler
:telemetry.attach_many("my-handler", Puck.Telemetry.event_names(), &handler/4, nil)
	Event	Description
	[:puck, :call, :start]	Before LLM call
	[:puck, :call, :stop]	After successful call
	[:puck, :call, :exception]	On call failure
	[:puck, :stream, :start]	Before streaming
	[:puck, :stream, :chunk]	Each streamed chunk
	[:puck, :stream, :stop]	After streaming completes
	[:puck, :compaction, :start]	Before compaction
	[:puck, :compaction, :stop]	After compaction

More Examples
Streaming
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})
{:ok, stream, _ctx} = Puck.stream(client, "Tell me a story")

Enum.each(stream, fn chunk ->
  IO.write(chunk.content)
end)
Multi-modal
alias Puck.Content

{:ok, response, _ctx} = Puck.call(client, [
  Content.text("What's in this image?"),
  Content.image_url("https://example.com/photo.png")
])

# Or with binary data
image_bytes = File.read!("photo.png")
{:ok, response, _ctx} = Puck.call(client, [
  Content.text("Describe this image"),
  Content.image(image_bytes, "image/png")
])
Few-shot Prompting
{:ok, response, _ctx} = Puck.call(client, [
  %{role: :user, content: "Translate: Hello"},
  %{role: :assistant, content: "Hola"},
  %{role: :user, content: "Translate: Goodbye"}
])
Acknowledgments
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    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.2.9 - 2026-01-18
Added
	Puck.Test - Deterministic agent testing with queued mock responses

0.2.8 - 2026-01-17
Added
	Puck.Backends.ClaudeAgentSDK - Use Claude Code CLI with your existing Pro/Max subscription
	Native JSON schema structured outputs via SDK
	Automatic wrapping for union schemas (anyOf/oneOf/allOf) to work around Anthropic API limitation
	Sandbox mode support for safe execution

0.2.7 - 2026-01-10
Fixed
	Lua eval results are now converted to JSON-encodable format (tables become maps, arrays become lists)

0.2.6 - 2026-01-10
Fixed
	Lua callbacks now accept maps with atom keys (idiomatic Elixir) by automatically converting them to string keys at the sandbox boundary

0.2.5 - 2026-01-10
Fixed
	Puck.Eval.Collector now captures telemetry events from child processes (Task.async, spawned GenServers, etc.)

0.2.4 - 2026-01-09
Added
	Puck.Eval - Test and measure LLM agent performance
	Puck.Eval.Trajectory - Records execution history (steps, tokens, duration)
	Puck.Eval.Step - Details of a single LLM call (input, output, tokens, timing)
	Puck.Eval.Collector - Captures trajectories from both call and stream operations via telemetry
	Puck.Eval.Grader - Define custom scoring rules for agent outputs
	Puck.Eval.Graders - Built-in graders (contains, max_steps, max_tokens, output_produced, and more)
	Puck.Eval.Result - Combines grader results into a single pass/fail outcome

0.2.3 - 2026-01-09
Added
	[:puck, :stream, :exception] telemetry event for stream initialization failures

Changed
	Telemetry events are now emitted automatically when the :telemetry dependency is installed (no configuration required)

Removed
	Puck.Telemetry.Hooks module (telemetry is now automatic, no hooks configuration needed)

0.2.2 - 2026-01-08
Added
	Built-in BAML conversation summarizer (PuckSummarize) - no custom BAML files needed
	Summarize compaction now works automatically with BAML backend
	Puck.Baml module for built-in BAML functions
	Client registry documentation in README

Changed
	Renamed :instructions option to :prompt in Puck.Compaction.Summarize for consistency
	Updated baml_elixir dependency to 1.0.0-pre.24
	Added --warnings-as-errors to docs in precommit and CI

Fixed
	Fixed token usage tracking for BAML backend

Removed
	baml_elixir_next override documentation (no longer needed with baml_elixir 1.0.0-pre.24)

0.2.1 - 2026-01-08
Added
	Documentation for baml_elixir_next as an optional override for enhanced BAML features (client registry support)
	Acknowledgments section in README recognizing key dependencies

Fixed
	Compile warnings when optional dependencies (lua, req) are not installed
	ExDoc module groups now reflect the reorganized sandbox module structure
	CHANGELOG version links for v0.2.0

0.2.0 - 2026-01-07
Added
	Puck.Compaction - Behaviour for context compaction strategies
	Puck.Compaction.Summarize - LLM-based summarization strategy
	Puck.Compaction.SlidingWindow - Sliding window strategy (keeps last N messages)
	Puck.Context.compact/2 - Manual context compaction
	Puck.Context.total_tokens/1 - Token count tracking
	Auto-compaction via Puck.Client.new/2 :auto_compaction option
	Compaction lifecycle hooks: on_compaction_start/3, on_compaction_end/2
	Compaction telemetry events: [:puck, :compaction, :start], [:puck, :compaction, :stop], [:puck, :compaction, :error]
	Puck.Sandbox.Eval - In-process code evaluation with Lua support
	Puck.Sandbox.Eval.Lua - Lua sandbox with timeout, memory limits, and callbacks
	Puck.Sandbox.Eval.Lua.schema/1 - Schema helper for LLM-generated Lua code execution

Changed
	Reorganized sandbox modules: Puck.Sandbox.Runtime for containers, Puck.Sandbox.Eval for interpreters

Removed
	Native tool calling support (use structured outputs with discriminated unions instead)

0.1.0 - 2025-01-04
The first release!
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Puck.Content.Wrappable protocol
    



      
Protocol for converting content to Puck.Content.Part structs.
Built-in implementations:
	Strings become text parts
	Maps/structs are JSON-encoded
	Parts pass through unchanged
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Converts content to a list of Content.Part structs.
Examples
iex> Puck.Content.Wrappable.wrap("Hello")
[%Puck.Content.Part{type: :text, text: "Hello"}]

iex> Puck.Content.Wrappable.wrap(%{result: 42})
[%Puck.Content.Part{type: :text, text: ~s({"result":42})}]
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Summary of multi-trial evaluation results.

      




  

    
Puck.Sandbox 
    



      
Sandbox execution environments for isolated code execution.
Puck provides two types of sandboxes for different use cases:
Runtime Sandboxes
Puck.Sandbox.Runtime manages container-based isolated environments (Docker, Fly.io).
Use when you need:
	Full OS environment with filesystem and networking
	Long-lived containers with shell command execution
	Heavy isolation via containers

alias Puck.Sandbox.Runtime

{:ok, sandbox} = Runtime.create({Runtime.Adapters.Test, image: "node:22-slim"})
{:ok, result} = Runtime.exec(sandbox, "node --version")
:ok = Runtime.terminate(sandbox)
Eval Sandboxes
Puck.Sandbox.Eval runs code in in-process interpreters (Lua, JavaScript).
Use when you need:
	Fast, lightweight code evaluation
	Host callbacks for LLM tool use
	No container overhead

alias Puck.Sandbox.Eval

{:ok, result} = Eval.eval(:lua, "return 1 + 2")
{:ok, result} = Eval.eval(:lua, """
  return search("laptop")
""", callbacks: %{"search" => &MyApp.search/1})
Comparison
		Runtime	Eval
	Isolation	Container/process	BEAM process
	Filesystem	Yes	No
	Network	Configurable	No
	Languages	Any (shell)	Lua (more coming)
	Use case	Run programs	LLM tool calls


      




  

    
Puck.Sandbox.Eval.Lua.ExecuteCode 
    



      
Struct for LLM-generated Lua code execution actions.
Used with Puck.Sandbox.Eval.Lua.schema/1 to create Zoi schemas
that guide LLMs in generating valid Lua code.

      




  

    
Puck 
    



      
Puck - An AI framework for Elixir.
Quick Start
# Create a client (requires :req_llm dep)
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  system_prompt: "You are a helpful assistant."
)

# Simple call
{:ok, response, _ctx} = Puck.call(client, "Hello!")

# Multi-turn conversation
context = Puck.Context.new()
{:ok, response, context} = Puck.call(client, "Hello!", context)
{:ok, response, context} = Puck.call(client, "Follow-up question", context)

# Stream responses
{:ok, stream, _ctx} = Puck.stream(client, "Tell me a story")
Enum.each(stream, fn chunk -> IO.write(chunk.content) end)
Core Concepts
	Puck.Client - Configuration struct for an LLM client (backend, system prompt, hooks)
	Puck.Context - Conversation history and metadata
	Puck.Content - Multi-modal content (text, images, files, audio, video)
	Puck.Message - Individual message in a conversation
	Puck.Backend - Behaviour for LLM backend implementations
	Puck.Hooks - Behaviour for lifecycle event hooks
	Puck.Response - Normalized response struct with content, finish_reason, usage

Optional Packages
	:req_llm - Multi-provider LLM backend (enables Puck.Backends.ReqLLM)
	:solid - Prompt templates with Liquid syntax (enables Puck.Prompt.Solid)
	:telemetry - Telemetry integration for observability
	:zoi - Schema validation for structured outputs
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        call(client, content)

      


        Calls an LLM and returns the response.



    


    
      
        call(client, content, context, opts \\ [])

      


    


    
      
        stream(client, content)

      


        Streams an LLM response.



    


    
      
        stream(client, content, context, opts \\ [])
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      call(client, content)



        
          
        

    

  


  

Calls an LLM and returns the response.
Returns
	{:ok, response, context} on success
	{:error, reason} on failure

Examples
# Simple call
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})
{:ok, response, _ctx} = Puck.call(client, "Hello!")

# With system prompt
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  system_prompt: "You are a translator."
)
{:ok, response, _ctx} = Puck.call(client, "Translate to Spanish")

# Multi-turn conversation
context = Puck.Context.new()
{:ok, response, context} = Puck.call(client, "Hello!", context)
{:ok, response, context} = Puck.call(client, "Follow-up question", context)

  



    

  
    
      
    
    
      call(client, content, context, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      stream(client, content)



        
          
        

    

  


  

Streams an LLM response.
Returns
	{:ok, stream, context} where stream is an Enumerable of chunks
	{:error, reason} on failure

Examples
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})
{:ok, stream, _ctx} = Puck.stream(client, "Tell me a story")
Enum.each(stream, fn chunk -> IO.write(chunk.content) end)

  



    

  
    
      
    
    
      stream(client, content, context, opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Puck.Client 
    



      
Configuration struct for an LLM client.
Creating Clients
# Basic
Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})

# With options
Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  system_prompt: "You are helpful."
)

# With backend options
Puck.Client.new({Puck.Backends.ReqLLM, model: "anthropic:claude-sonnet-4-5", temperature: 0.7})

# Mock backend for testing
Puck.Client.new({Puck.Backends.Mock, response: "Hello!"})
Options
	:system_prompt - System prompt for conversations
	:hooks - Hook module(s) for lifecycle events (see Puck.Hooks)
	:auto_compaction - Auto-compaction configuration (see below)

Auto-Compaction
Enables automatic context compaction when thresholds are exceeded.
# Summarize when context exceeds token threshold
Puck.Client.new(backend, auto_compaction: {:summarize, max_tokens: 100_000})
Puck.Client.new(backend, auto_compaction: {:summarize, max_tokens: 100_000, keep_last: 5})

# SlidingWindow strategy (keeps last N messages)
Puck.Client.new(backend, auto_compaction: {:sliding_window, window_size: 30})

# Full custom config with different summarization model
compaction_client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-haiku"})
Puck.Client.new(backend, auto_compaction: {Puck.Compaction.Summarize, %{
  client: compaction_client,
  max_tokens: 100_000,
  keep_last: 3
}})

# BAML users: must provide explicit :client (BAML functions are compile-time specific)
summarize_client = Puck.Client.new({Puck.Backends.Baml, function: "SummarizeConversation"})
# Or use ReqLLM for summarization:
summarize_client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-haiku"})

Puck.Client.new({Puck.Backends.Baml, function: "MyFunction"},
  auto_compaction: {:summarize, max_tokens: 100_000, client: summarize_client}
)
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        backend_config()
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        backend_config(client)

      


        Returns the backend config for this client.



    


    
      
        backend_module(client)

      


        Returns the backend module for this client.



    


    
      
        new(backend_or_opts, opts \\ [])

      


        Creates a new client.
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          @type auto_compaction() ::
  {:summarize, keyword()}
  | {:sliding_window, keyword()}
  | {module(), keyword() | map()}
  | nil
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          @type backend() :: {backend_module(), backend_config()}
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          @type backend_config() :: map()


      



  



  
    
      
    
    
      backend_module()



        
          
        

    

  


  

      

          @type backend_module() :: module()
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          @type hooks() :: module() | [module()] | nil
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          @type t() :: %Puck.Client{
  auto_compaction: auto_compaction(),
  backend: backend(),
  hooks: hooks(),
  system_prompt: String.t() | nil
}


      



  


        

      

      
        Functions
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Returns the backend config for this client.
Examples
iex> client = Puck.Client.new({Puck.Backends.Mock, response: "Hello"})
iex> Puck.Client.backend_config(client)
%{response: "Hello"}

  



  
    
      
    
    
      backend_module(client)



        
          
        

    

  


  

Returns the backend module for this client.
Examples
iex> client = Puck.Client.new({Puck.Backends.Mock, response: "Hello"})
iex> Puck.Client.backend_module(client)
Puck.Backends.Mock

  



    

  
    
      
    
    
      new(backend_or_opts, opts \\ [])



        
          
        

    

  


  

Creates a new client.
Accepts either a backend tuple as the first argument with optional keyword options,
or a pure keyword list with a :backend key.
Examples
# Mock backend (built-in)
iex> Puck.Client.new({Puck.Backends.Mock, response: "Hello!"})
%Puck.Client{backend: {Puck.Backends.Mock, %{response: "Hello!"}}, system_prompt: nil, hooks: nil, auto_compaction: nil}

# With options
iex> Puck.Client.new({Puck.Backends.Mock, response: "Hi"}, system_prompt: "You are helpful.")
%Puck.Client{backend: {Puck.Backends.Mock, %{response: "Hi"}}, system_prompt: "You are helpful.", hooks: nil, auto_compaction: nil}

# Pure keyword style
iex> Puck.Client.new(backend: {Puck.Backends.Mock, response: "Test"}, system_prompt: "You are helpful.")
%Puck.Client{backend: {Puck.Backends.Mock, %{response: "Test"}}, system_prompt: "You are helpful.", hooks: nil, auto_compaction: nil}

  


        

      


  

    
Puck.Content 
    



      
Multi-modal content for messages.
Types
	text/1 - Plain text
	image_url/1 - Image from URL
	image/2 - Binary image data
	file/2 - Files (PDF, CSV, etc.)
	audio/2, video/2 - Media content

Examples
alias Puck.Content

Content.text("What's in this image?")
Content.image_url("https://example.com/cat.png")
Content.image(image_bytes, "image/png")
Content.file(pdf_bytes, "application/pdf", filename: "report.pdf")

# Multi-modal call
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})
{:ok, response, _ctx} = Puck.call(client, [
  Content.text("Describe this"),
  Content.image_url("https://example.com/photo.png")
])
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        audio(data, media_type \\ "audio/wav", metadata \\ %{})

      


        Creates an audio content part.



    


    
      
        file(data, media_type, opts \\ [])

      


        Creates a file content part.



    


    
      
        image(data, media_type \\ "image/png", metadata \\ %{})

      


        Creates an image content part from binary data.



    


    
      
        image_url(url, metadata \\ %{})

      


        Creates an image URL content part.



    


    
      
        new(type, fields \\ [])

      


        Creates a generic content part with custom type.



    


    
      
        text(content, metadata \\ %{})

      


        Creates a text content part.



    


    
      
        video(data, media_type \\ "video/mp4", metadata \\ %{})

      


        Creates a video content part.



    


    
      
        wrap(content)

      


        Wraps content into a list of Content.Part structs.
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      audio(data, media_type \\ "audio/wav", metadata \\ %{})



        
          
        

    

  


  

Creates an audio content part.
Examples
audio_bytes = File.read!("speech.mp3")
Content.audio(audio_bytes, "audio/mp3")

  



    

  
    
      
    
    
      file(data, media_type, opts \\ [])



        
          
        

    

  


  

Creates a file content part.
Supports any file type - PDFs, CSVs, documents, etc.
The data should be raw binary bytes.
Options
	:filename - Optional filename for the file

Examples
pdf_bytes = File.read!("report.pdf")
Content.file(pdf_bytes, "application/pdf")
Content.file(pdf_bytes, "application/pdf", filename: "report.pdf")

csv_bytes = File.read!("data.csv")
Content.file(csv_bytes, "text/csv", filename: "data.csv")

  



    

    

  
    
      
    
    
      image(data, media_type \\ "image/png", metadata \\ %{})



        
          
        

    

  


  

Creates an image content part from binary data.
The data should be the raw binary image bytes (not base64 encoded).
Encoding is handled by the backend adapter.
Examples
bytes = File.read!("photo.png")
Content.image(bytes, "image/png")

  



    

  
    
      
    
    
      image_url(url, metadata \\ %{})



        
          
        

    

  


  

Creates an image URL content part.
Examples
Content.image_url("https://example.com/photo.jpg")

  



    

  
    
      
    
    
      new(type, fields \\ [])



        
          
        

    

  


  

Creates a generic content part with custom type.
Use this for provider-specific content types not covered by the
standard factory functions.
Examples
Content.new(:thinking, text: "Let me think about this...")
Content.new(:tool_result, text: "42", metadata: %{tool_id: "calc_1"})

  



    

  
    
      
    
    
      text(content, metadata \\ %{})



        
          
        

    

  


  

Creates a text content part.
Examples
Content.text("Hello, world!")
Content.text("Analyze this", %{cache: true})

  



    

    

  
    
      
    
    
      video(data, media_type \\ "video/mp4", metadata \\ %{})



        
          
        

    

  


  

Creates a video content part.
Examples
video_bytes = File.read!("clip.mp4")
Content.video(video_bytes, "video/mp4")

  



  
    
      
    
    
      wrap(content)



        
          
        

    

  


  

Wraps content into a list of Content.Part structs.
Delegates to the Puck.Content.Wrappable protocol, which handles:
	Strings → text parts
	Part structs → wrapped in list
	Lists of parts → pass through unchanged
	Maps/structs → JSON-encoded into text parts

Maps and structs are JSON-encoded to support tool results and structured
data in multi-turn conversations. When a backend returns structured data
like %{result: 42} or a struct, this is serialized so the LLM can read it.
Customizing Behavior
Implement the Puck.Content.Wrappable protocol for custom types:
defimpl Puck.Content.Wrappable, for: MyApp.CustomType do
  def wrap(value), do: [Puck.Content.text(to_string(value))]
end
Examples
Content.wrap("Hello")
#=> [%Part{type: :text, text: "Hello"}]

Content.wrap(Content.text("Hi"))
#=> [%Part{type: :text, text: "Hi"}]

Content.wrap([Content.text("Hi"), Content.image_url("...")])
#=> [%Part{...}, %Part{...}]

# Maps are JSON-encoded (for tool results, structured data)
Content.wrap(%{result: 42, status: "success"})
#=> [%Part{type: :text, text: "{"result":42,"status":"success"}"}]

# Structs are also JSON-encoded
Content.wrap(%MyApp.Person{name: "Alice", age: 30})
#=> [%Part{type: :text, text: "{"name":"Alice","age":30}"}]

  


        

      


  

    
Puck.Content.Part 
    



      
A single content part within a message.
This is the core struct that represents any type of content.
Use the factory functions in Puck.Content to create parts.
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          @type content_type() :: :text | :image_url | :image | :file | :audio | :video
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          @type t() :: %Puck.Content.Part{
  data: binary() | nil,
  filename: String.t() | nil,
  media_type: String.t() | nil,
  metadata: map(),
  text: String.t() | nil,
  type: content_type(),
  url: String.t() | nil
}


      



  


        

      


  

    
Puck.Context 
    



      
Conversation context with message history and metadata.
Example
context = Puck.Context.new()
context = Puck.Context.add_message(context, :user, "Hello!")
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    Functions
  


    
      
        add_message(context, role, content, metadata \\ %{})

      


        Adds a message to the context.



    


    
      
        clear(context)

      


        Clears all messages from the context, preserving metadata.



    


    
      
        compact(context, strategy_tuple)

      


        Compacts the context using the specified strategy.



    


    
      
        get_metadata(context, key, default \\ nil)

      


        Gets a value from the context metadata.



    


    
      
        last_message(context)

      


        Returns the last message in the context, or nil if empty.



    


    
      
        message_count(context)

      


        Returns the number of messages in the context.



    


    
      
        messages(context)

      


        Returns the messages in the context.



    


    
      
        new(opts \\ [])

      


        Creates a new empty context.



    


    
      
        put_metadata(context, key, value)

      


        Updates the context metadata.



    


    
      
        total_tokens(context)

      


        Returns the total token count from context metadata.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Puck.Context{messages: [Puck.Message.t()], metadata: map()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_message(context, role, content, metadata \\ %{})



        
          
        

    

  


  

Adds a message to the context.
Content can be a string (wrapped automatically), a single Part, or a list of Parts.
Examples
iex> context = Puck.Context.new()
iex> context = Puck.Context.add_message(context, :user, "Hello!")
iex> length(context.messages)
1

  



  
    
      
    
    
      clear(context)



        
          
        

    

  


  

Clears all messages from the context, preserving metadata.
Useful for starting a fresh conversation while keeping session information.
Examples
iex> context = Puck.Context.new(metadata: %{session_id: "abc123"})
iex> context = Puck.Context.add_message(context, :user, "Hello!")
iex> context = Puck.Context.clear(context)
iex> {context.messages, context.metadata}
{[], %{session_id: "abc123"}}
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Compacts the context using the specified strategy.
Delegates to Puck.Compaction.compact/2.
Examples
{:ok, compacted} = Puck.Context.compact(context, {Puck.Compaction.Summarize, %{
  client: client,
  keep_last: 3
}})

  



    

  
    
      
    
    
      get_metadata(context, key, default \\ nil)



        
          
        

    

  


  

Gets a value from the context metadata.
Examples
iex> context = Puck.Context.new(metadata: %{session_id: "abc123"})
iex> Puck.Context.get_metadata(context, :session_id)
"abc123"

iex> Puck.Context.get_metadata(context, :missing)
nil

  



  
    
      
    
    
      last_message(context)



        
          
        

    

  


  

Returns the last message in the context, or nil if empty.
Examples
iex> context = Puck.Context.new()
iex> Puck.Context.last_message(context)
nil
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Returns the number of messages in the context.
Examples
iex> context = Puck.Context.new()
iex> Puck.Context.message_count(context)
0

  



  
    
      
    
    
      messages(context)



        
          
        

    

  


  

Returns the messages in the context.
Examples
iex> context = Puck.Context.new()
iex> context = Puck.Context.add_message(context, :user, "Hello!")
iex> length(Puck.Context.messages(context))
1
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Creates a new empty context.
Examples
iex> Puck.Context.new()
%Puck.Context{messages: [], metadata: %{}}

iex> Puck.Context.new(metadata: %{session_id: "abc123"})
%Puck.Context{messages: [], metadata: %{session_id: "abc123"}}

  



  
    
      
    
    
      put_metadata(context, key, value)



        
          
        

    

  


  

Updates the context metadata.
Examples
iex> context = Puck.Context.new()
iex> context = Puck.Context.put_metadata(context, :session_id, "abc123")
iex> context.metadata
%{session_id: "abc123"}
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Returns the total token count from context metadata.
This value is tracked by the runtime after each LLM call.
Returns 0 if no token information has been recorded.
Examples
iex> context = Puck.Context.new()
iex> Puck.Context.total_tokens(context)
0

  


        

      


  

    
Puck.Message 
    



      
A single message in a conversation.
Example
Puck.Message.new(:user, "Hello!")
Puck.Message.new(:user, [Puck.Content.text("Hi"), Puck.Content.image_url("...")])
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        new(role, content, metadata \\ %{})

      


        Creates a new message.
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          @type role() :: :system | :user | :assistant
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          @type t() :: %Puck.Message{
  content: [Puck.Content.Part.t()],
  metadata: map(),
  role: role()
}
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      new(role, content, metadata \\ %{})



        
          
        

    

  


  

Creates a new message.
Content can be a string (wrapped to Content.Part), a single Part, or a list of Parts.
Examples
iex> Puck.Message.new(:user, "Hello!")
%Puck.Message{role: :user, content: [%Puck.Content.Part{type: :text, text: "Hello!"}], metadata: %{}}

iex> Puck.Message.new(:user, Puck.Content.text("Hi!"))
%Puck.Message{role: :user, content: [%Puck.Content.Part{type: :text, text: "Hi!"}], metadata: %{}}

  


        

      


  

    
Puck.Response 
    



      
Normalized response struct for LLM outputs.
Fields
	content - Response content (text or structured data)
	thinking - Thinking/reasoning content from extended thinking models (nil if not available)
	finish_reason - Why the model stopped (:stop, :max_tokens, etc.)
	usage - Token usage information (includes thinking_tokens if available)
	metadata - Backend-specific data
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        Standardized metadata keys for observability.
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        complete?(response)

      


        Returns true if this response is complete (stopped naturally).



    


    
      
        new(attrs \\ [])

      


        Creates a new response with the given attributes.



    


    
      
        text(response)

      


        Gets the text content from the response.



    


    
      
        thinking(response)

      


        Gets the thinking/reasoning content from the response.



    


    
      
        total_tokens(response)

      


        Gets the total token count from usage, if available.
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          @type finish_reason() :: :stop | :max_tokens | :content_filter | :error | atom()


      



  



  
    
      
    
    
      metadata()



        
          
        

    

  


  

      

          @type metadata() :: %{
  optional(:response_id) => String.t(),
  optional(:model) => String.t(),
  optional(:provider) => String.t(),
  optional(:latency_ms) => non_neg_integer(),
  optional(atom()) => term()
}


      


Standardized metadata keys for observability.
These align with OpenTelemetry GenAI semantic conventions.
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          @type t() :: %Puck.Response{
  content: term(),
  finish_reason: finish_reason() | nil,
  metadata: metadata(),
  thinking: String.t() | nil,
  usage: usage()
}


      



  



  
    
      
    
    
      usage()



        
          
        

    

  


  

      

          @type usage() :: %{
  optional(:input_tokens) => non_neg_integer(),
  optional(:output_tokens) => non_neg_integer(),
  optional(:total_tokens) => non_neg_integer(),
  optional(:thinking_tokens) => non_neg_integer()
}
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Returns true if this response is complete (stopped naturally).
Examples
iex> response = Puck.Response.new(finish_reason: :stop)
iex> Puck.Response.complete?(response)
true

iex> response = Puck.Response.new(finish_reason: :max_tokens)
iex> Puck.Response.complete?(response)
false
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Creates a new response with the given attributes.
Examples
iex> Puck.Response.new(content: "Hello!")
%Puck.Response{content: "Hello!", thinking: nil, finish_reason: nil, usage: %{}, metadata: %{}}
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Gets the text content from the response.
Returns the content if it's a string, or nil if content is nil or non-string.
This is a convenience for the common case of extracting text responses.
Examples
iex> response = Puck.Response.new(content: "Hello, world!")
iex> Puck.Response.text(response)
"Hello, world!"

iex> response = Puck.Response.new(content: nil)
iex> Puck.Response.text(response)
nil

  



  
    
      
    
    
      thinking(response)



        
          
        

    

  


  

Gets the thinking/reasoning content from the response.
Returns the thinking content if available, or nil if the model doesn't support
extended thinking or thinking was not enabled.
Examples
iex> response = Puck.Response.new(thinking: "Let me think about this...")
iex> Puck.Response.thinking(response)
"Let me think about this..."

iex> response = Puck.Response.new(content: "Hello!")
iex> Puck.Response.thinking(response)
nil

  



  
    
      
    
    
      total_tokens(response)



        
          
        

    

  


  

Gets the total token count from usage, if available.
Examples
iex> response = Puck.Response.new(usage: %{input_tokens: 10, output_tokens: 20})
iex> Puck.Response.total_tokens(response)
30

iex> response = Puck.Response.new(usage: %{total_tokens: 50})
iex> Puck.Response.total_tokens(response)
50

iex> response = Puck.Response.new()
iex> Puck.Response.total_tokens(response)
nil

  


        

      


  

    
Puck.Backend behaviour
    



      
Behaviour for LLM backend implementations.
Callbacks
	call/3 - Synchronous call to the LLM
	stream/3 - Streaming call returning an enumerable
	introspect/1 - (optional) Returns backend metadata

Example
defmodule MyBackend do
  @behaviour Puck.Backend

  @impl true
  def call(config, messages, opts) do
    {:ok, Puck.Response.new(content: "Hello!", finish_reason: :stop)}
  end

  @impl true
  def stream(config, messages, opts) do
    stream = Stream.map(["Hello", " ", "world!"], &%{content: &1})
    {:ok, stream}
  end
end
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          @type chunk() :: %{content: term(), metadata: map()}
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          @type config() :: map()
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          @type error() :: {:error, term()}
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          @type introspection() :: %{
  :provider => String.t(),
  :model => String.t(),
  :operation => operation(),
  optional(atom()) => term()
}
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          @type messages() :: [Puck.Message.t()]
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          @type operation() :: :chat | :embeddings | :completion | atom()


      


Metadata returned by introspect/1 for observability.
These align with OpenTelemetry GenAI semantic conventions.

  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()
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          @callback call(config(), messages(), opts()) :: {:ok, Puck.Response.t()} | error()


      


Makes a synchronous call to the LLM.
Parameters
	config - Backend configuration from the agent tuple (model, API keys, etc.)
	messages - List of Puck.Message structs
	opts - Additional options:	:output_schema - Zoi schema for structured output parsing (Puck opt)
	:backend_opts - Options passed through to the underlying library



Returns
	{:ok, response} with a Puck.Response struct
	{:error, reason} on failure


  



  
    
      
    
    
      introspect(config)


        (optional)


        
          
        

    

  


  

      

          @callback introspect(config()) :: introspection()


      


Returns metadata about a backend configuration.
Used by telemetry/tracing to identify provider and model.
Aligns with OpenTelemetry GenAI conventions.
Parameters
	config - The backend configuration map (same as passed to call/3)

Expected Keys
	:provider - Provider name ("anthropic", "openai", "google", etc.)
	:model - Configured model identifier
	:operation - Operation type (:chat, :embeddings, etc.)

Example
@impl true
def introspect(config) do
  %{
    provider: "anthropic",
    model: Map.get(config, :model, "unknown"),
    operation: :chat
  }
end
Note: For the actual model used in a specific call (which may differ
from the configured model), check response.metadata.model.

  



  
    
      
    
    
      stream(config, messages, opts)



        
          
        

    

  


  

      

          @callback stream(config(), messages(), opts()) :: {:ok, Enumerable.t()} | error()


      


Makes a streaming call to the LLM.
Parameters
	config - Backend configuration from the agent tuple
	messages - List of Puck.Message structs
	opts - Additional options:	:backend_opts - Options passed through to the underlying library



Returns
	{:ok, stream} where stream is an enumerable of chunks
	{:error, reason} on failure

Note: Streaming typically returns text chunks. For structured output
with streaming, the full response must be accumulated and parsed.

  


        

      


  

    
Puck.Backends.Baml 
    



      
Backend implementation using BAML for structured outputs.
BAML provides type-safe structured outputs and is well-suited for building
agentic loops. See the BAML documentation
for details on defining functions and building agentic patterns.
Configuration
	:function - (required) The BAML function name to call
	:args - Custom arguments map or function
	:args_format - How to build args: :auto, :messages, :text, or :raw
	:client_registry - Runtime client registry for LLM provider configuration
	:path - Path to BAML source files (defaults to baml_src)

Examples
# Basic usage
client = Puck.Client.new({Puck.Backends.Baml, function: "ExtractPerson"})
{:ok, result, _ctx} = Puck.call(client, "John is 30 years old")

# With custom args
client = Puck.Client.new({Puck.Backends.Baml,
  function: "ClassifyIntent",
  args: %{categories: ["question", "statement", "command"]}
})

      




  

    
Puck.Backends.ClaudeAgentSDK 
    



      
Backend implementation using the Claude Agent SDK.
This backend uses the Claude Code CLI (via the Elixir SDK) to run prompts.
It supports your existing Claude subscription (Pro/Max) when authenticated
via claude login.
Authentication
The backend uses your Claude subscription. Make sure you're logged in:
# In your terminal
claude login
If ANTHROPIC_API_KEY is set, it will use API credits instead.
Configuration
Backend options are passed in the client tuple:
	:cwd - Working directory for file operations (defaults to current directory)
	:allowed_tools - List of tools Claude can use (e.g., ["Read", "Glob", "Grep"])
	:disallowed_tools - List of tools to disable
	:permission_mode - Permission handling (:default, :accept_edits, :bypass_permissions)
	:max_turns - Maximum conversation turns
	:model - Model to use (e.g., "sonnet", "opus")
	:output_format - Response format (:text, :json, or schema map)
	:sandbox - Sandbox settings map with :enabled, :root, :allowed_paths, etc.

Examples
# Basic usage - read-only agent
client = Puck.Client.new(
  {Puck.Backends.ClaudeAgentSDK, %{
    allowed_tools: ["Read", "Glob", "Grep"],
    permission_mode: :bypass_permissions
  }}
)

{:ok, response, _ctx} = Puck.call(client, "What files are in this directory?")

# Code editing agent
client = Puck.Client.new(
  {Puck.Backends.ClaudeAgentSDK, %{
    allowed_tools: ["Read", "Edit", "Write", "Glob", "Grep", "Bash"],
    permission_mode: :accept_edits,
    cwd: "/path/to/project"
  }}
)

{:ok, response, _ctx} = Puck.call(client, "Fix the bug in auth.py")
Notes
	The Claude Agent SDK is an agentic system - it may make multiple tool calls
before returning a final result
	For structured outputs, use the :output_schema option with a Zoi schema
	Streaming returns intermediate messages as Claude works

See the claude_agent_sdk documentation for more details.
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Mock backend for testing.
Supports two modes: static (single response) and queue-based (multiple sequential responses).
Static Mode Options
	:response - Response content (default: "Mock response")
	:stream_chunks - List of chunks for streaming
	:error - Return this error instead of response
	:finish_reason - Finish reason (default: :stop)
	:delay - Delay in milliseconds
	:model - Model name for introspection (default: "mock")

Queue Mode Options
	:queue_pid - PID of an Agent holding a list of responses (enables queue mode)
	:default - Response when queue is exhausted (default: {:error, :mock_responses_exhausted})
	:finish_reason - Finish reason (default: :stop)
	:delay - Delay in milliseconds
	:model - Model name for introspection (default: "mock")

Response Types (Queue Mode)
In queue mode, each response can be:
	Any term (returned as response content)
	{:error, reason} (simulates LLM error)
	fn messages -> response end (dynamic, receives conversation history)

Examples
# Static mode
client = Puck.Client.new({Puck.Backends.Mock, response: "Hello!"})
client = Puck.Client.new({Puck.Backends.Mock, error: :rate_limited})

# Queue mode (prefer using Puck.Test.mock_client/2)
{:ok, queue} = Agent.start_link(fn -> ["First", "Second", "Third"] end)
client = Puck.Client.new({Puck.Backends.Mock, queue_pid: queue})
See Puck.Test.mock_client/2 for the preferred way to create queue-based mock clients.

      




  

    
Puck.Backends.ReqLLM 
    



      
Backend implementation using the ReqLLM library.
ReqLLM provides a unified interface to multiple LLM providers.
Model Specification
The model must include the provider in "provider:model" format:
model: "anthropic:claude-sonnet-4-5"
Configuration
Backend options are passed in the client tuple and forwarded to ReqLLM:
	:temperature - Sampling temperature (0.0 to 2.0)
	:max_tokens - Maximum tokens in response
	:top_p - Nucleus sampling parameter
	:stop - Stop sequences

Examples
# Basic usage
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})

# With options
client = Puck.Client.new(
  {Puck.Backends.ReqLLM, model: "anthropic:claude-sonnet-4-5", temperature: 0.7}
)
See ReqLLM documentation for supported providers and additional options.

      




  

    
Puck.Baml 
    



      
Built-in BAML functions shipped with Puck.
This module compiles BAML files from Puck's priv directory, providing
built-in functions that work without users needing to write .baml files.
Users configure their LLM provider via client_registry at runtime,
overriding the placeholder PuckClient defined in the BAML source.
Available Functions
	PuckSummarize - Summarizes conversation text (called via Puck.Baml.PuckSummarize)

Example
registry = %{
  primary: "claude",
  clients: [%{
    name: "claude",
    provider: "anthropic",
    options: %{model: "claude-sonnet-4-5", api_key: System.get_env("ANTHROPIC_API_KEY")}
  }]
}

{:ok, summary} = Puck.Baml.PuckSummarize.call(
  %{text: "User: Hello\nAssistant: Hi there!", instructions: "Summarize this."},
  %{client_registry: registry}
)

      




  

    
Puck.Hooks behaviour
    



      
Behaviour for lifecycle hooks.
Hooks observe and transform data at each stage of client execution.
All callbacks are optional.
Return Types
	{:cont, value} - Continue with value
	{:halt, response} - Short-circuit with response
	{:error, reason} - Abort with error

Callbacks
	on_call_start/3 - Before LLM call
	on_call_end/3 - After successful call
	on_call_error/3 - On call failure
	on_stream_start/3, on_stream_chunk/3, on_stream_end/2 - Stream lifecycle
	on_backend_request/2, on_backend_response/2 - Backend lifecycle
	on_compaction_start/3, on_compaction_end/2 - Compaction lifecycle

Example
defmodule MyApp.LoggingHooks do
  @behaviour Puck.Hooks
  require Logger

  @impl true
  def on_call_start(_client, content, _context) do
    Logger.info("Call started")
    {:cont, content}
  end

  @impl true
  def on_call_end(_client, response, _context) do
    Logger.info("Call completed")
    {:cont, response}
  end
end
Usage
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"},
  hooks: MyApp.LoggingHooks
)

# Multiple hooks execute in order
Puck.call(client, "Hello", context,
  hooks: [MyApp.LoggingHooks, MyApp.MetricsHooks]
)
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          @callback on_backend_request(config(), messages()) ::
  {:cont, messages()} | {:halt, response()} | {:error, term()}
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          @callback on_backend_response(config(), response()) ::
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          @callback on_call_end(client(), response(), context()) ::
  {:cont, response()} | {:error, term()}
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          @callback on_call_error(client(), error :: term(), context()) :: term()
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          @callback on_call_start(client(), content :: term(), context()) ::
  {:cont, term()} | {:halt, response()} | {:error, term()}
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          @callback on_compaction_end(context(), strategy :: module()) ::
  {:cont, context()} | {:error, term()}
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          @callback on_compaction_start(context(), strategy :: module(), config :: map()) ::
  {:cont, context()} | {:halt, context()} | {:error, term()}
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          @callback on_stream_chunk(client(), chunk(), context()) :: term()


      



  



  
    
      
    
    
      on_stream_end(client, context)


        (optional)


        
          
        

    

  


  

      

          @callback on_stream_end(client(), context()) :: term()


      



  



  
    
      
    
    
      on_stream_start(client, content, context)


        (optional)


        
          
        

    

  


  

      

          @callback on_stream_start(client(), content :: term(), context()) ::
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Invokes an observational hook callback (return value is ignored).
Used for callbacks like on_call_error, on_stream_chunk, on_stream_end
where the return value doesn't affect the pipeline.
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Invokes a transforming hook callback on the given hook module(s).
Returns the transformed value, a halt response, or an error.
If a callback is not implemented, the initial value is passed through.
Returns
	{:cont, value} - Continue with (possibly transformed) value
	{:halt, response} - Short-circuit with a response
	{:error, reason} - Abort with error


  



  
    
      
    
    
      merge(client_hooks, call_hooks)



        
          
        

    

  


  

Merges client-level hooks with per-call hooks.
Per-call hooks come after client-level hooks (client hooks run first).
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Behaviour for prompt template engines.
Example
Using Solid (requires {:solid, "~> 0.15"}):
alias Puck.Prompt.Solid

{:ok, template} = Solid.parse("Hello {{ name }}!")
{:ok, result} = Solid.render(template, %{name: "World"})

# Or in one step
{:ok, result} = Solid.evaluate("Hello {{ name }}!", %{name: "World"})
Callbacks
	parse/1, parse!/1 - Parse a template string
	render/2, render!/2 - Render a parsed template
	evaluate/2, evaluate!/2 - Parse and render in one step


      


      
        Summary


  
    Types
  


    
      
        context()

      


        Context variables for template rendering



    


    
      
        error()

      


        Parse or render errors
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        Parses and renders a template in one step.
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        Parses and renders a template in one step, raising on error.
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        Parses a template string into an implementation-specific format.
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        Parses a template string, raising on error.



    


    
      
        render(template, context)

      


        Renders a parsed template with context variables.



    


    
      
        render!(template, context)

      


        Renders a parsed template, raising on error.
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          @type context() :: %{optional(atom() | String.t()) => term()}


      


Context variables for template rendering
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          @type error() :: term()


      


Parse or render errors
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A parsed template (implementation-specific)
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          @callback evaluate(template :: String.t(), context :: context()) ::
  {:ok, String.t()} | {:error, error()}


      


Parses and renders a template in one step.
Convenience function that combines parse/1 and render/2.
Examples
{:ok, "Hello World!"} = MyEngine.evaluate("Hello {{ name }}!", %{name: "World"})
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          @callback evaluate!(template :: String.t(), context :: context()) :: String.t()


      


Parses and renders a template in one step, raising on error.
Examples
"Hello World!" = MyEngine.evaluate!("Hello {{ name }}!", %{name: "World"})
# Raises on invalid template or render error
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          @callback parse(template :: String.t()) :: {:ok, t()} | {:error, error()}


      


Parses a template string into an implementation-specific format.
Returns {:ok, parsed_template} on success, {:error, reason} on failure.
Examples
{:ok, template} = MyEngine.parse("Hello {{ name }}!")
{:error, reason} = MyEngine.parse("Hello {{ unclosed")
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          @callback parse!(template :: String.t()) :: t()


      


Parses a template string, raising on error.
Examples
template = MyEngine.parse!("Hello {{ name }}!")
# Raises on invalid template
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          @callback render(template :: t(), context :: context()) ::
  {:ok, String.t()} | {:error, error()}


      


Renders a parsed template with context variables.
Returns {:ok, rendered_string} on success, {:error, reason} on failure.
Examples
{:ok, template} = MyEngine.parse("Hello {{ name }}!")
{:ok, "Hello World!"} = MyEngine.render(template, %{name: "World"})
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          @callback render!(template :: t(), context :: context()) :: String.t()


      


Renders a parsed template, raising on error.
Examples
{:ok, template} = MyEngine.parse("Hello {{ name }}!")
"Hello World!" = MyEngine.render!(template, %{name: "World"})
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Compile-time validated prompt template sigils.
Example
import Puck.Prompt.Sigils

template = ~P"Hello {{ name }}!"
{:ok, result} = Puck.Prompt.Solid.render(template, %{name: "World"})
Invalid templates raise at compile time.
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Sigil for compile-time validated Solid (Liquid) templates.

  


        

      


  

    
Puck.Prompt.Solid 
    



      
Solid (Liquid) template engine for prompts.
Example
alias Puck.Prompt.Solid

{:ok, template} = Solid.parse("Hello {{ name }}!")
{:ok, "Hello World!"} = Solid.render(template, %{name: "World"})

# Or in one step
{:ok, "Hello World!"} = Solid.evaluate("Hello {{ name }}!", %{name: "World"})
See Solid documentation for template syntax.
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Telemetry integration for observability.
Puck automatically emits telemetry events when the :telemetry dependency
is installed. No configuration is required.
Events
Call Start
[:puck, :call, :start] - Executed before the LLM call.
Measurements
	:system_time - The system time in native units.

Metadata
	:client - The Puck.Client struct.
	:prompt - The prompt content.
	:context - The Puck.Context struct.

Call Stop
[:puck, :call, :stop] - Executed after a successful LLM call.
Measurements
	:duration - Time taken in native units.

Metadata
	:client - The Puck.Client struct.
	:response - The Puck.Response struct.
	:context - The Puck.Context struct.

Call Exception
[:puck, :call, :exception] - Executed when the call fails.
Measurements
	:duration - Time taken before failure in native units.

Metadata
	:client - The Puck.Client struct.
	:context - The Puck.Context struct.
	:kind - The exception type (:error, :exit, or :throw).
	:reason - The error reason.
	:stacktrace - The stacktrace (may be empty).

Stream Start
[:puck, :stream, :start] - Executed before streaming begins.
Measurements
	:system_time - The system time in native units.

Metadata
	:client - The Puck.Client struct.
	:prompt - The prompt content.
	:context - The Puck.Context struct.

Stream Chunk
[:puck, :stream, :chunk] - Executed for each streamed chunk.
Measurements
No measurements.
Metadata
	:client - The Puck.Client struct.
	:chunk - The chunk data.
	:context - The Puck.Context struct.

Stream Stop
[:puck, :stream, :stop] - Executed after streaming completes.
Measurements
	:duration - Time taken in native units.

Metadata
	:client - The Puck.Client struct.
	:context - The Puck.Context struct.

Stream Exception
[:puck, :stream, :exception] - Executed when streaming initialization fails.
Measurements
	:duration - Time taken before failure in native units.

Metadata
	:client - The Puck.Client struct.
	:context - The Puck.Context struct.
	:kind - The exception type (:error, :exit, or :throw).
	:reason - The error reason.
	:stacktrace - The stacktrace (may be empty).

Backend Request
[:puck, :backend, :request] - Executed before the backend request.
Measurements
	:system_time - The system time in native units.

Metadata
	:config - The backend configuration.
	:messages - The messages being sent.

Backend Response
[:puck, :backend, :response] - Executed after the backend response.
Measurements
	:system_time - The system time in native units.

Metadata
	:config - The backend configuration.
	:response - The backend response.

Compaction Start
[:puck, :compaction, :start] - Executed before context compaction.
Measurements
	:system_time - The system time in native units.

Metadata
	:context - The Puck.Context struct before compaction.
	:strategy - The compaction strategy module.
	:config - The compaction configuration.

Compaction Stop
[:puck, :compaction, :stop] - Executed after successful compaction.
Measurements
	:duration - Time taken in native units.
	:messages_before - Message count before compaction.
	:messages_after - Message count after compaction.

Metadata
	:context - The Puck.Context struct after compaction.
	:strategy - The compaction strategy module.

Compaction Error
[:puck, :compaction, :error] - Executed when compaction fails.
Measurements
	:duration - Time taken before failure in native units.

Metadata
	:context - The Puck.Context struct.
	:strategy - The compaction strategy module.
	:reason - The error reason.

Attaching Handlers
:telemetry.attach_many("my-handler", Puck.Telemetry.event_names(), &handler/4, nil)

# Or use the default logger
Puck.Telemetry.attach_default_logger()

      


      
        Summary


  
    Functions
  


    
      
        attach_default_logger(opts \\ [])

      


        Attaches a default logging handler to all Puck telemetry events.



    


    
      
        detach_default_logger()

      


        Detaches the default logging handler.



    


    
      
        event_names()

      


        Returns all telemetry event names that can be emitted.



    





      


      
        Functions


        


    

  
    
      
    
    
      attach_default_logger(opts \\ [])



        
          
        

    

  


  

Attaches a default logging handler to all Puck telemetry events.
This is a convenience function for quick debugging. For production use,
you should implement your own handler with appropriate log levels and formatting.
Options
	:level - Log level to use (default: :debug)

Example
Puck.Telemetry.attach_default_logger()
Puck.Telemetry.attach_default_logger(level: :info)

  



  
    
      
    
    
      detach_default_logger()



        
          
        

    

  


  

Detaches the default logging handler.

  



  
    
      
    
    
      event_names()



        
          
        

    

  


  

Returns all telemetry event names that can be emitted.
Useful for attaching handlers to all events.
Example
:telemetry.attach_many("my-handler", Puck.Telemetry.event_names(), &handler/4, nil)

  


        

      


  

    
Puck.Compaction behaviour
    



      
Behaviour for context compaction strategies.
Context compaction reduces conversation history size while preserving essential
information. This helps manage LLM context windows and avoid "context rot" -
degraded performance as context length increases.
Callbacks
	compact/2 - Compacts the context using the strategy's approach
	should_compact?/2 - (optional) Returns whether compaction should occur
	introspect/1 - (optional) Returns strategy metadata for observability

Example
defmodule MyApp.Compaction.Custom do
  @behaviour Puck.Compaction

  @impl true
  def compact(context, config) do
    # Custom compaction logic
    {:ok, compacted_context}
  end
end
Built-in Strategies
	Puck.Compaction.Summarize - LLM-based summarization (preserves semantic meaning)

Usage
# Manual compaction
{:ok, compacted} = Puck.Compaction.compact(context, {Puck.Compaction.Summarize, %{
  client: client,
  keep_last: 3
}})

      


      
        Summary


  
    Types
  


    
      
        config()

      


    


    
      
        introspection()

      


        Metadata returned by introspect/1 for observability.



    


    
      
        result()

      


    





  
    Callbacks
  


    
      
        compact(t, config)

      


        Compacts the context to reduce its size.



    


    
      
        introspect(config)

      


        Returns metadata about the compaction strategy.



    


    
      
        should_compact?(t, config)

      


        Returns whether the context should be compacted.



    





  
    Functions
  


    
      
        compact(context, arg)

      


        Compacts a context using the specified strategy.



    


    
      
        should_compact?(context, arg)

      


        Checks if context should be compacted using the specified strategy.
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          @type config() :: map()


      



  



  
    
      
    
    
      introspection()



        
          
        

    

  


  

      

          @type introspection() :: %{:strategy => String.t(), optional(atom()) => term()}


      


Metadata returned by introspect/1 for observability.

  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, Puck.Context.t()} | {:error, term()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      compact(t, config)



        
          
        

    

  


  

      

          @callback compact(Puck.Context.t(), config()) :: result()


      


Compacts the context to reduce its size.
Parameters
	context - The context to compact
	config - Strategy-specific configuration

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


  



  
    
      
    
    
      introspect(config)


        (optional)


        
          
        

    

  


  

      

          @callback introspect(config()) :: introspection()


      


Returns metadata about the compaction strategy.
Used by telemetry/tracing to identify the strategy being used.
Parameters
	config - Strategy configuration

Expected Keys
	:strategy - Strategy name (e.g., "summarize", "sliding_window")


  



  
    
      
    
    
      should_compact?(t, config)


        (optional)


        
          
        

    

  


  

      

          @callback should_compact?(Puck.Context.t(), config()) :: boolean()


      


Returns whether the context should be compacted.
Implementations can check token counts, message counts, or other criteria.
Parameters
	context - The context to check
	config - Strategy-specific configuration (may include thresholds)

Returns
	true if compaction should occur
	false otherwise


  


        

      

      
        Functions


        


  
    
      
    
    
      compact(context, arg)



        
          
        

    

  


  

Compacts a context using the specified strategy.
This is a convenience function that delegates to the strategy module.
Parameters
	context - The context to compact
	strategy_tuple - A tuple of {strategy_module, config}

Examples
{:ok, compacted} = Puck.Compaction.compact(context, {Puck.Compaction.Summarize, %{
  client: client,
  keep_last: 3
}})

  



  
    
      
    
    
      should_compact?(context, arg)



        
          
        

    

  


  

Checks if context should be compacted using the specified strategy.
Falls back to true if the strategy doesn't implement should_compact?/2.
Parameters
	context - The context to check
	strategy_tuple - A tuple of {strategy_module, config}

Examples
if Puck.Compaction.should_compact?(context, {Puck.Compaction.Summarize, config}) do
  {:ok, compacted} = Puck.Compaction.compact(context, {Puck.Compaction.Summarize, config})
end

  


        

      


  

    
Puck.Compaction.SlidingWindow 
    



      
Sliding window compaction strategy.
This strategy keeps the most recent N messages, discarding older ones.
Simple and predictable, but loses conversation history.
Configuration
	:window_size - Number of messages to keep (default: 20)

Example
{:ok, compacted} = Puck.Compaction.compact(context, {Puck.Compaction.SlidingWindow, %{
  window_size: 30
}})

      




  

    
Puck.Compaction.Summarize 
    



      
LLM-based summarization compaction strategy.
This strategy uses an LLM to summarize older conversation history while
preserving the most recent messages verbatim. Similar to Claude Code's
/compact command.
Supports both ReqLLM and BAML backends transparently:
	ReqLLM: Pass a :client option with a Puck.Client
	BAML: Pass a :client_registry option to use Puck's built-in BAML function

Configuration
Common options:
	:keep_last - Number of recent messages to preserve verbatim (default: 3)
	:max_tokens (required for auto-compaction) - Token threshold; should_compact?/2
returns false unless this is set
	:prompt - Custom summarization prompt (optional)

ReqLLM-specific:
	:client (required for ReqLLM) - Puck.Client to use for summarization calls

BAML-specific:
	:client_registry (required for BAML) - Client registry map for LLM provider configuration

How It Works
	Splits messages: older messages to summarize vs last K messages to keep
	Formats older messages as a conversation transcript
	Calls the LLM with a summarization prompt
	Returns new context: [summary_message] ++ last_k_messages

Examples
ReqLLM:
client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})

{:ok, compacted} = Puck.Compaction.compact(context, {Puck.Compaction.Summarize, %{
  client: client,
  keep_last: 3
}})
BAML (auto-detected when using BAML backend with auto_compaction):
registry = %{
  primary: "claude",
  clients: [%{
    name: "claude",
    provider: "anthropic",
    options: %{model: "claude-sonnet-4-5", api_key: System.get_env("ANTHROPIC_API_KEY")}
  }]
}

{:ok, compacted} = Puck.Compaction.compact(context, {Puck.Compaction.Summarize, %{
  client_registry: registry,
  keep_last: 3
}})

      




  

    
Puck.Sandbox.Eval 
    



      
In-process code evaluation in sandboxed interpreters.
Puck.Sandbox.Eval provides a unified API for evaluating code snippets in
sandboxed interpreter environments. Unlike Puck.Sandbox.Runtime which
runs containers, Eval runs code in-process with memory and CPU limits.
Supported Engines
	:lua - Lua 5.3 via Luerl (pure Erlang, requires {:lua, "~> 0.4.0"})

Usage
# Simple eval
{:ok, result} = Puck.Sandbox.Eval.eval(:lua, "return 1 + 2")

# With callbacks to host functions
{:ok, result} = Puck.Sandbox.Eval.eval(:lua, """
  local products = search("laptop")
  local cheap = {}
  for _, p in ipairs(products) do
    if p.price < 1000 then table.insert(cheap, p) end
  end
  return cheap
""", callbacks: %{
  "search" => &MyApp.Products.search/1
})

# With resource limits
{:ok, result} = Puck.Sandbox.Eval.eval(:lua, code,
  timeout_ms: 5_000,
  max_heap_words: 1_000_000
)
Safety
Code runs in a separate BEAM process with:
	CPU limits via timeout
	Memory limits via process heap limits
	No filesystem or network access (interpreter sandboxed)
	Crash isolation (pure Erlang, no NIF)

The only risk is user-provided callbacks.
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        engine()

      


    


    
      
        eval_opts()

      


    





  
    Functions
  


    
      
        engine_available?(arg1)

      


        Checks if an engine is available.



    


    
      
        engines()

      


        Returns the list of available eval engines.



    


    
      
        eval(engine, code, opts \\ [])

      


        Evaluates code in the specified sandboxed interpreter.



    


    
      
        eval!(engine, code, opts \\ [])

      


        Like eval/3 but raises on error.
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      code()



        
          
        

    

  


  

      

          @type code() :: String.t()


      



  



  
    
      
    
    
      engine()



        
          
        

    

  


  

      

          @type engine() :: :lua


      



  



  
    
      
    
    
      eval_opts()



        
          
        

    

  


  

      

          @type eval_opts() :: [
  callbacks: %{required(String.t()) => function()},
  timeout_ms: pos_integer(),
  max_heap_words: pos_integer()
]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      engine_available?(arg1)



        
          
        

    

  


  

Checks if an engine is available.
Examples
true = Puck.Sandbox.Eval.engine_available?(:lua)
false = Puck.Sandbox.Eval.engine_available?(:python)

  



  
    
      
    
    
      engines()



        
          
        

    

  


  

Returns the list of available eval engines.
Examples
[:lua] = Puck.Sandbox.Eval.engines()

  



    

  
    
      
    
    
      eval(engine, code, opts \\ [])



        
          
        

    

  


  

Evaluates code in the specified sandboxed interpreter.
Engines
	:lua - Lua 5.3 (requires {:lua, "~> 0.4.0"})

Options
	:callbacks - Map of callback names to functions
	:timeout_ms - Execution timeout in ms (default: 5_000)
	:max_heap_words - Memory limit in words (default: 1_000_000, ~8MB)

Examples
{:ok, 3} = Puck.Sandbox.Eval.eval(:lua, "return 1 + 2")

{:ok, result} = Puck.Sandbox.Eval.eval(:lua, """
  return double(21)
""", callbacks: %{"double" => fn x -> x * 2 end})

{:error, :timeout} = Puck.Sandbox.Eval.eval(:lua, "while true do end", timeout_ms: 100)

  



    

  
    
      
    
    
      eval!(engine, code, opts \\ [])



        
          
        

    

  


  

Like eval/3 but raises on error.
Examples
42 = Puck.Sandbox.Eval.eval!(:lua, "return 42")

  


        

      


  

    
Puck.Sandbox.Eval.Lua 
    



      
Execute Lua code in a sandboxed environment.
Uses tv-labs/lua (Luerl), a pure Erlang Lua implementation. Provides:
	CPU limits via timeout
	Memory limits via process heap limits
	Host callbacks for safe interaction with your application
	Complete crash isolation (pure Erlang, no NIF)

Usage
# Simple eval
{:ok, result} = Puck.Sandbox.Eval.Lua.eval("return 1 + 2")
# => {:ok, 3}

# With callbacks
{:ok, result} = Puck.Sandbox.Eval.Lua.eval("""
  local products = search_products("laptop")
  local cheap = {}
  for _, p in ipairs(products) do
    if p.price < 1000 then table.insert(cheap, p) end
  end
  return cheap
""", callbacks: %{
  "search_products" => &MyApp.Products.search/1
})

# With resource limits
{:ok, result} = Puck.Sandbox.Eval.Lua.eval(code,
  callbacks: %{...},
  timeout_ms: 5_000,
  max_heap_words: 1_000_000
)
Requirements
Requires the lua package: {:lua, "~> 0.4.0"}
Options
	:callbacks - Map of callback names to functions (e.g., %{"name" => &Mod.fun/1})
	:timeout_ms - Execution timeout in ms (default: 5_000)
	:max_heap_words - Memory limit in words (default: 1_000_000, ~8MB on 64-bit)

Safety
Luerl sandboxes by default, blocking:
	io module (file I/O)
	os.execute, os.exit, os.getenv, os.remove, os.rename, os.tmpname
	load, loadfile, loadstring, dofile, require
	package module

The only risk is user-provided callbacks.
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        eval(code, opts \\ [])

      


        Evaluates Lua code in a sandboxed environment.



    


    
      
        eval!(code, opts \\ [])

      


        Like eval/2 but raises Puck.Sandbox.Eval.Lua.Error on failure.



    


    
      
        schema(func_spec)

      


        Returns a Zoi schema for the ExecuteCode struct.
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      eval(code, opts \\ [])



        
          
        

    

  


  

Evaluates Lua code in a sandboxed environment.
Returns {:ok, result} on success or {:error, reason} on failure.
Examples
{:ok, 3} = Puck.Sandbox.Eval.Lua.eval("return 1 + 2")

{:ok, result} = Puck.Sandbox.Eval.Lua.eval("""
  local x = 0
  for i = 1, 100 do x = x + i end
  return x
""")
# => {:ok, 5050}

{:error, :timeout} = Puck.Sandbox.Eval.Lua.eval("while true do end", timeout_ms: 100)

  



    

  
    
      
    
    
      eval!(code, opts \\ [])



        
          
        

    

  


  

Like eval/2 but raises Puck.Sandbox.Eval.Lua.Error on failure.
Examples
3 = Puck.Sandbox.Eval.Lua.eval!("return 1 + 2")

  



  
    
      
    
    
      schema(func_spec)



        
          
        

    

  


  

Returns a Zoi schema for the ExecuteCode struct.
The schema includes guidance in the code field description to help LLMs
generate valid Lua code (e.g., always use return to return values).
Arguments
	func_spec - A Zoi schema describing the available callback functions.
The LLM will see this schema and understand what functions it can call.

Example
@func_spec Zoi.object(%{
  name: Zoi.enum(["double", "search"]),
  description: Zoi.string()
}, strict: true, coerce: true)

schema = Zoi.union([
  Puck.Sandbox.Eval.Lua.schema(@func_spec),
  Zoi.struct(Done, %{type: Zoi.literal("done"), message: Zoi.string()}, coerce: true)
])

# Pattern match on the struct:
case action do
  %Puck.Sandbox.Eval.Lua.ExecuteCode{code: code} ->
    Puck.Sandbox.Eval.eval(:lua, code, callbacks: callbacks)
  %Done{message: msg} ->
    {:ok, msg}
end

  


        

      


  

    
Puck.Sandbox.Runtime 
    



      
Container-based sandbox management for isolated code execution.
Puck.Sandbox.Runtime provides a struct-based API for creating and managing
isolated container environments. Inspired by E2B's simplicity and Modal's
from_id pattern.
For in-process code evaluation (Lua, JavaScript), see Puck.Sandbox.Eval.
Usage
alias Puck.Sandbox.Runtime
alias Puck.Sandbox.Runtime.Adapters.Test

# Create a sandbox
{:ok, sandbox} = Runtime.create({Test, image: "node:22-slim"})

# Execute commands
{:ok, result} = Runtime.exec(sandbox, "node --version")
IO.puts(result.stdout)

# Cleanup
:ok = Runtime.terminate(sandbox)
Adapters
Runtime uses an adapter pattern for different backends:
	Puck.Sandbox.Runtime.Adapters.Test - In-memory testing adapter (shipped)
	Docker adapter - Planned
	Fly.io Machines adapter - Planned

Custom adapters can be created by implementing the Puck.Sandbox.Runtime.Adapter behaviour.
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        prompt_content()
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    Functions
  


    
      
        await_ready(sandbox, opts \\ [])

      


        Waits for sandbox to become ready.



    


    
      
        create(arg)

      


        Creates a new sandbox using the specified adapter and configuration.



    


    
      
        create(template, overrides \\ %{})

      


        Creates a new sandbox from a template with optional config overrides.



    


    
      
        exec(sandbox, command, opts \\ [])

      


        Executes a command in the sandbox.



    


    
      
        from_id(adapter_module, sandbox_id, config \\ %{}, metadata \\ %{})

      


        Reconstructs a sandbox struct from an existing sandbox ID.



    


    
      
        get_url(instance, port)

      


        Gets the URL for an exposed port on the sandbox.



    


    
      
        prompt(sandbox, content, opts \\ [])

      


        Sends a prompt to the sandbox server and returns a stream of events.



    


    
      
        read_file(instance, path, opts \\ [])

      


        Reads a file from the sandbox.



    


    
      
        start(instance, opts \\ [])

      


        Starts a stopped sandbox.



    


    
      
        status(sandbox)

      


        Gets the current status of the sandbox.



    


    
      
        stop(instance, opts \\ [])

      


        Stops a sandbox without destroying it.



    


    
      
        terminate(sandbox)

      


        Terminates and cleans up the sandbox.



    


    
      
        update(instance, config, opts \\ [])

      


        Updates a sandbox's configuration without destroying it.



    


    
      
        write_file(instance, path, content, opts \\ [])

      


        Writes a file to the sandbox.



    


    
      
        write_files(sandbox, files, opts \\ [])

      


        Writes multiple files to the sandbox.
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          @type backend() :: {module(), map() | keyword()}


      



  



  
    
      
    
    
      file_block()



        
          
        

    

  


  

      

          @type file_block() ::
  %{type: :file, media_type: String.t(), data: String.t()}
  | %{type: :file, media_type: String.t(), text: String.t()}


      



  



  
    
      
    
    
      prompt_content()



        
          
        

    

  


  

      

          @type prompt_content() :: String.t() | [text_block() | file_block()]


      



  



  
    
      
    
    
      text_block()



        
          
        

    

  


  

      

          @type text_block() :: %{type: :text, text: String.t()}
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      await_ready(sandbox, opts \\ [])



        
          
        

    

  


  

Waits for sandbox to become ready.
Delegates to the adapter's await_ready/3 if implemented.
Falls back to polling the health endpoint if not.
Options
	:port - health check port (default: 4001)
	:timeout - max wait time in ms (default: 60_000)
	:interval - poll interval in ms (default: 2_000)

Examples
{:ok, metadata} = Runtime.await_ready(sandbox)
{:ok, metadata} = Runtime.await_ready(sandbox, timeout: 30_000)

  



  
    
      
    
    
      create(arg)



        
          
        

    

  


  

Creates a new sandbox using the specified adapter and configuration.
Examples
{:ok, sandbox} = Runtime.create({Docker, image: "node:22-slim"})

{:ok, sandbox} = Runtime.create({Docker, %{
  image: "node:22-slim",
  workdir: "/workspace",
  memory_mb: 2048
}})

  



  
    
      
    
    
      create(template, overrides \\ %{})



        
          
        

    

  


  

Creates a new sandbox from a template with optional config overrides.
Examples
template = Template.new({Docker, %{image: "python:3.12", memory_mb: 512}})

# Create from template
{:ok, sandbox} = Runtime.create(template)

# With overrides
{:ok, sandbox} = Runtime.create(template, memory_mb: 1024)

  



    

  
    
      
    
    
      exec(sandbox, command, opts \\ [])



        
          
        

    

  


  

Executes a command in the sandbox.
Options
	:timeout - Command timeout in milliseconds (default: 30_000)
	:workdir - Working directory for the command

Examples
{:ok, result} = Runtime.exec(sandbox, "node --version")
IO.puts(result.stdout)

# With timeout
{:ok, result} = Runtime.exec(sandbox, "npm install", timeout: 120_000)

# File operations via exec
{:ok, _} = Runtime.exec(sandbox, "echo 'hello' > file.txt")
{:ok, result} = Runtime.exec(sandbox, "cat file.txt")

  



    

    

  
    
      
    
    
      from_id(adapter_module, sandbox_id, config \\ %{}, metadata \\ %{})



        
          
        

    

  


  

Reconstructs a sandbox struct from an existing sandbox ID.
Useful for resuming work with a container that was created elsewhere
or persisted across sessions. Inspired by Modal's Sandbox.from_id().
Examples
sandbox = Runtime.from_id(Docker, "puck-sandbox-abc123")
{:ok, result} = Runtime.exec(sandbox, "echo 'still here'")

  



  
    
      
    
    
      get_url(instance, port)



        
          
        

    

  


  

Gets the URL for an exposed port on the sandbox.
Useful for sandboxes running servers. This is an optional adapter callback -
returns {:error, :not_implemented} if the adapter doesn't support it.
Examples
{:ok, url} = Runtime.get_url(sandbox, 4000)
# => "http://puck-sandbox-abc123:4000"

  



    

  
    
      
    
    
      prompt(sandbox, content, opts \\ [])



        
          
        

    

  


  

Sends a prompt to the sandbox server and returns a stream of events.
The sandbox must be running a puck-sandbox compatible server that
accepts POST requests to /prompt and returns NDJSON events.
Options
	:port - The port the sandbox server is listening on (default: 4001)
	:timeout - Request timeout in milliseconds (default: 60_000)
	:options - Custom options passed to the sandbox server (default: %{})

Event Format
The stream yields maps with a "type" key indicating the event type:
%{"type" => "text", "text" => "Hello!"}
%{"type" => "error", "message" => "..."}
Examples
{:ok, stream} = Runtime.prompt(sandbox, "Hello")
Enum.each(stream, fn event ->
  case event do
    %{"type" => "text", "text" => text} -> IO.write(text)
    %{"type" => "error", "message" => msg} -> IO.puts("Error: #{msg}")
    _ -> :ok
  end
end)

# With content blocks for images/files
{:ok, stream} = Runtime.prompt(sandbox, [
  %{type: "text", text: "What's in this image?"},
  %{type: "file", media_type: "image/png", data: Base.encode64(bytes)}
])

# Accumulate full response
{:ok, stream} = Runtime.prompt(sandbox, "Write a poem")
text = stream
  |> Enum.filter(&match?(%{"type" => "text"}, &1))
  |> Enum.map_join(&Map.get(&1, "text"))

  



    

  
    
      
    
    
      read_file(instance, path, opts \\ [])



        
          
        

    

  


  

Reads a file from the sandbox.
Examples
{:ok, content} = Runtime.read_file(sandbox, "/app/code.py")

  



    

  
    
      
    
    
      start(instance, opts \\ [])



        
          
        

    

  


  

Starts a stopped sandbox.
Returns {:error, :not_implemented} if the adapter doesn't support it.
Examples
{:ok, _} = Runtime.start(sandbox)

  



  
    
      
    
    
      status(sandbox)



        
          
        

    

  


  

Gets the current status of the sandbox.
Examples
:running = Runtime.status(sandbox)

  



    

  
    
      
    
    
      stop(instance, opts \\ [])



        
          
        

    

  


  

Stops a sandbox without destroying it.
Useful for suspend/resume patterns. The sandbox can be restarted with start/1.
Returns {:error, :not_implemented} if the adapter doesn't support it.
Examples
{:ok, _} = Runtime.stop(sandbox)

  



  
    
      
    
    
      terminate(sandbox)



        
          
        

    

  


  

Terminates and cleans up the sandbox.
Examples
:ok = Runtime.terminate(sandbox)

  



    

  
    
      
    
    
      update(instance, config, opts \\ [])



        
          
        

    

  


  

Updates a sandbox's configuration without destroying it.
This preserves state like volume attachments. Returns {:error, :not_implemented}
if the adapter doesn't support it.
Examples
{:ok, _} = Runtime.update(sandbox, %{image: "node:23-slim"})

  



    

  
    
      
    
    
      write_file(instance, path, content, opts \\ [])



        
          
        

    

  


  

Writes a file to the sandbox.
Examples
:ok = Runtime.write_file(sandbox, "/app/code.py", "print('hello')")

  



    

  
    
      
    
    
      write_files(sandbox, files, opts \\ [])



        
          
        

    

  


  

Writes multiple files to the sandbox.
Examples
:ok = Runtime.write_files(sandbox, [
  {"/app/main.py", "import lib"},
  {"/app/lib.py", "def foo(): pass"}
])

  


        

      


  

    
Puck.Sandbox.Runtime.Adapter behaviour
    



      
Behaviour for runtime sandbox adapters.
Adapters implement sandbox creation and management. Currently only the Test
adapter is shipped. Custom adapters can be created by implementing this behaviour.
Required Callbacks
	create/1 - Create a new sandbox, return its ID and metadata
	exec/3 - Execute a command in the sandbox
	terminate/2 - Stop and cleanup the sandbox
	status/2 - Get the current sandbox status

Optional Callbacks
	get_url/2 - Get URL for an exposed port
	read_file/3 - Read file contents from sandbox
	write_file/4 - Write file to sandbox
	write_files/3 - Write multiple files to sandbox
	await_ready/3 - Wait for sandbox to become ready
	update/3 - Update sandbox config without destroying
	stop/2 - Stop sandbox without destroying (pause)
	start/2 - Start a stopped sandbox (resume)

Standard Config Fields
These config fields should work consistently across adapters:
	:image - Container image (e.g., "node:22-slim")
	:memory_mb - Memory limit in MB (e.g., 512)
	:env - Environment variables as [{name, value}]
	:ports - Ports to expose (format varies by adapter)
	:mounts - Volume/file mounts (format varies by adapter)
	:proxy - Enable proxy mode for controlled network access

Adapters may support additional adapter-specific config fields.
Example
defmodule MyAdapter do
  @behaviour Puck.Sandbox.Runtime.Adapter

  @impl true
  def create(config) do
    # Create sandbox, return {:ok, sandbox_id, metadata} or {:error, reason}
  end

  @impl true
  def exec(sandbox_id, command, opts) do
    # Execute command, return {:ok, %ExecResult{}} or {:error, reason}
  end

  @impl true
  def terminate(sandbox_id, opts) do
    # Cleanup sandbox, return :ok or {:error, reason}
  end

  @impl true
  def status(sandbox_id, opts) do
    # Return :running | :stopped | :terminated | :unknown
  end
end
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          @type opts() :: keyword()
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          @callback await_ready(sandbox_id(), metadata(), opts()) :: {:ok, map()} | {:error, term()}
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          @callback create(config()) :: {:ok, sandbox_id(), metadata()} | {:error, term()}
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          @callback exec(sandbox_id(), command(), opts()) ::
  {:ok, Puck.Sandbox.Runtime.ExecResult.t()} | {:error, term()}
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          @callback get_url(sandbox_id(), port :: integer()) :: {:ok, String.t()} | {:error, term()}
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          @callback read_file(sandbox_id(), path :: String.t(), opts()) ::
  {:ok, binary()} | {:error, term()}
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          @callback start(sandbox_id(), opts()) :: {:ok, map()} | {:error, term()}
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          @callback status(sandbox_id(), opts()) :: :running | :stopped | :terminated | :unknown
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          @callback stop(sandbox_id(), opts()) :: {:ok, map()} | {:error, term()}
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          @callback terminate(sandbox_id(), opts()) :: :ok | {:error, term()}
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          @callback write_file(sandbox_id(), path :: String.t(), content :: binary(), opts()) ::
  :ok | {:error, term()}
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          @callback write_files(sandbox_id(), files :: [{String.t(), binary()}], opts()) ::
  :ok | {:error, term()}


      



  


        

      


  

    
Puck.Sandbox.Runtime.Adapters.Test 
    



      
In-memory test adapter for Puck.Sandbox.Runtime.
Usage
setup do
  start_supervised!(Puck.Sandbox.Runtime.Adapters.Test)
  :ok
end

test "sandbox" do
  {:ok, sandbox} = Puck.Sandbox.Runtime.create({Puck.Sandbox.Runtime.Adapters.Test, %{}})
  {:ok, result} = Puck.Sandbox.Runtime.exec(sandbox, "echo hello")
end
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        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_config(sandbox_id, name \\ __MODULE__)

      


        Gets the config for a sandbox.



    


    
      
        get_exec_history(sandbox_id, name \\ __MODULE__)

      


        Gets the command execution history for a sandbox.



    


    
      
        set_exec_response(sandbox_id, command, response, name \\ __MODULE__)

      


        Sets a mock response for a specific command in a sandbox.
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        Starts the test adapter agent.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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Gets the config for a sandbox.
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Gets the command execution history for a sandbox.
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Sets a mock response for a specific command in a sandbox.
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Starts the test adapter agent.
Options
	:name - The name to register the agent under. Defaults to __MODULE__.
Use a unique name per test when running with async: true.


  


        

      


  

    
Puck.Sandbox.Runtime.ExecResult 
    



      
Struct representing the result of executing a command in a sandbox.
Fields
	stdout - Standard output from the command
	stderr - Standard error from the command
	exit_code - Exit code of the command (0 typically means success)

Examples
%Puck.Sandbox.Runtime.ExecResult{
  stdout: "hello world",
  stderr: "",
  exit_code: 0
}
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        new(attrs \\ [])

      


        Creates a new ExecResult with the given attributes.



    


    
      
        output(exec_result)

      


        Returns the output (stdout if present, otherwise stderr).



    


    
      
        success?(exec_result)

      


        Returns true if the command executed successfully (exit code 0).



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Puck.Sandbox.Runtime.ExecResult{
  exit_code: non_neg_integer(),
  stderr: String.t(),
  stdout: String.t()
}
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Creates a new ExecResult with the given attributes.
Examples
iex> Puck.Sandbox.Runtime.ExecResult.new(stdout: "hello", exit_code: 0)
%Puck.Sandbox.Runtime.ExecResult{stdout: "hello", stderr: "", exit_code: 0}
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Returns the output (stdout if present, otherwise stderr).
Useful when you just want the command output regardless of stream.
Examples
iex> result = Puck.Sandbox.Runtime.ExecResult.new(stdout: "hello", exit_code: 0)
iex> Puck.Sandbox.Runtime.ExecResult.output(result)
"hello"

iex> result = Puck.Sandbox.Runtime.ExecResult.new(stderr: "error message", exit_code: 1)
iex> Puck.Sandbox.Runtime.ExecResult.output(result)
"error message"

  



  
    
      
    
    
      success?(exec_result)



        
          
        

    

  


  

Returns true if the command executed successfully (exit code 0).
Examples
iex> result = Puck.Sandbox.Runtime.ExecResult.new(exit_code: 0)
iex> Puck.Sandbox.Runtime.ExecResult.success?(result)
true

iex> result = Puck.Sandbox.Runtime.ExecResult.new(exit_code: 1)
iex> Puck.Sandbox.Runtime.ExecResult.success?(result)
false

  


        

      


  

    
Puck.Sandbox.Runtime.Instance 
    



      
Struct representing a runtime sandbox instance.
This is a lightweight handle to an existing sandbox. The actual sandbox
state lives in the infrastructure (Docker container, Fly machine, etc.)
and should be queried via Puck.Sandbox.Runtime.status/1.
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        Creates a new Instance struct with the given attributes.
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          @type t() :: %Puck.Sandbox.Runtime.Instance{
  adapter: module(),
  config: map(),
  created_at: integer(),
  id: String.t(),
  metadata: map()
}


      



  


        

      

      
        Functions
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Creates a new Instance struct with the given attributes.
Examples
iex> instance = Puck.Sandbox.Runtime.Instance.new(id: "abc123", adapter: Docker)
iex> {instance.id, instance.adapter, instance.config, instance.metadata}
{"abc123", Docker, %{}, %{}}

  


        

      


  

    
Puck.Sandbox.Runtime.Template 
    



      
Reusable sandbox configuration template.
Example
template = Puck.Sandbox.Runtime.Template.new(adapter: MyAdapter, config: %{image: "python:3.12"})
{:ok, sandbox} = Puck.Sandbox.Runtime.create(template)

# With overrides
{:ok, sandbox} = Puck.Sandbox.Runtime.create(@python_template, memory_mb: 1024)
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        Merges override config into template config.
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        Creates a new template.



    


    
      
        to_backend(template, overrides \\ %{})

      


        Returns the backend tuple for Runtime.create/1.
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          @type t() :: %Puck.Sandbox.Runtime.Template{adapter: module(), config: map()}
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Merges override config into template config.
Uses deep merge for nested maps, with overrides taking precedence.
Examples
template = Template.new({Docker, %{image: "python", memory_mb: 256}})
merged = Template.merge(template, %{memory_mb: 512, cpu: 2})
# => %{image: "python", memory_mb: 512, cpu: 2}

  



  
    
      
    
    
      new(attrs)



        
          
        

    

  


  

Creates a new template.
Examples
# Keyword syntax
Template.new(adapter: Docker, config: %{image: "python:3.12"})

# Tuple syntax (same as Runtime.create/1)
Template.new({Docker, %{image: "python:3.12", memory_mb: 512}})
Template.new({Docker, image: "python:3.12", memory_mb: 512})

  



    

  
    
      
    
    
      to_backend(template, overrides \\ %{})



        
          
        

    

  


  

Returns the backend tuple for Runtime.create/1.
Examples
template = Template.new({Docker, %{image: "python"}})
Template.to_backend(template)
# => {Docker, %{image: "python"}}

Template.to_backend(template, %{memory_mb: 512})
# => {Docker, %{image: "python", memory_mb: 512}}

  


        

      


  

    
Puck.Proxy.Sandbox 
    



      
A sandbox-aware HTTP proxy with domain allowlisting and credential injection.
This is a simple proxy that validates requests against an allowlist and
injects credentials before forwarding with Req.
Architecture
This proxy runs OUTSIDE the sandbox VM. The sandbox VM:
	Has network restricted to only reach this proxy (via iptables)
	Makes requests to http://proxy:4000/{target_url}
	Never sees credentials - they're injected here

Usage
# Start with Bandit
Bandit.start_link(
  plug: {Puck.Proxy.Sandbox, [
    allowed_domains: ["api.anthropic.com", "api.github.com"],
    credentials: %{
      "api.anthropic.com" => [
        {"x-api-key", System.get_env("ANTHROPIC_API_KEY")},
        {"anthropic-version", "2023-06-01"}
      ]
    }
  ]},
  port: 4000
)
Request Format
The sandbox sends requests with the target URL in the path:
POST http://proxy:4000/https://api.anthropic.com/v1/messages
Content-Type: application/json

{"model": "claude-3", "messages": [...]}
The proxy:
	Extracts target URL from path
	Validates domain against allowlist
	Injects credentials for that domain
	Forwards request with Req
	Streams response back


      




  

    
Puck.Eval 
    



      
Evaluation primitives for testing agents built on Puck.
Puck.Eval provides minimal building blocks for evaluating LLM agents.
These primitives can be composed however you need - with ExUnit, custom
runners, or production monitoring.
Core Primitives
	Puck.Eval.Trajectory - Captures what happened during execution
	Puck.Eval.Step - A single LLM call within a trajectory
	Puck.Eval.Collector - Captures trajectory via telemetry
	Puck.Eval.Grader - Behaviour for scoring
	Puck.Eval.Graders - Built-in graders
	Puck.Eval.Result - Aggregates grader results

Helpers
	Puck.Eval.Trial - Multi-trial execution with pass@k metrics
	Puck.Eval.Graders.LLM - LLM-as-judge for subjective criteria
	Puck.Eval.Inspector - Debug tools for trajectories and failures

Quick Example
alias Puck.Eval.{Collector, Graders, Result}

# Capture trajectory from your agent
{output, trajectory} = Collector.collect(fn ->
  MyAgent.run("Find John's email")
end)

# Apply graders
result = Result.from_graders(output, trajectory, [
  Graders.contains("john@example.com"),
  Graders.max_steps(5),
  Graders.output_produced(LookupContact)
])

# Check result
result.passed?  # => true or false
Multi-Trial Evaluation
alias Puck.Eval.Trial

# Run 5 trials, compute reliability metrics
results = Trial.run_trials(
  fn -> MyAgent.run("Find contact") end,
  [Graders.contains("john@example.com")],
  k: 5
)

results.pass_at_k      # => true (≥1 success)
results.pass_carrot_k  # => false (not all succeeded)
results.pass_rate      # => 0.6 (60% success rate)
LLM-as-Judge
alias Puck.Eval.Graders.LLM

judge_client = Puck.Client.new(
  {Puck.Backends.ReqLLM, "anthropic:claude-haiku-4-5"}
)

result = Result.from_graders(output, trajectory, [
  LLM.rubric(judge_client, """
  - Response is polite
  - Response is helpful
  - Response is concise
  """)
])
Debugging
alias Puck.Eval.Inspector

# Print human-readable trajectory
Inspector.print_trajectory(trajectory)

# Format grader failures
if not result.passed? do
  IO.puts(Inspector.format_failures(result))
end
In ExUnit
test "agent finds contact" do
  {output, trajectory} = Puck.Eval.collect(fn ->
    MyAgent.run("Find John's email")
  end)

  assert trajectory.total_steps <= 3
  assert output =~ "john@example.com"
end
In Production Monitoring
def monitor_agent_call(input) do
  {output, trajectory} = Puck.Eval.collect(fn ->
    MyAgent.run(input)
  end)

  :telemetry.execute([:my_app, :agent, :metrics], %{
    tokens: trajectory.total_tokens,
    steps: trajectory.total_steps,
    duration_ms: trajectory.total_duration_ms
  })

  output
end

      


      
        Summary


  
    Functions
  


    
      
        collect(fun)

      


        Collects trajectory from the provided function.



    


    
      
        collect(fun, opts)

      


        Collects trajectory with options.



    


    
      
        empty_trajectory()

      


        Creates an empty trajectory.



    


    
      
        grade(output, trajectory, graders)

      


        Creates a Result by applying graders to output and trajectory.



    


    
      
        run_grader(grader, output, trajectory)

      


        Runs a single grader on output and trajectory.



    


    
      
        trajectory(steps)

      


        Creates a trajectory from a list of steps.
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      collect(fun)



        
          
        

    

  


  

Collects trajectory from the provided function.
Convenience delegate to Puck.Eval.Collector.collect/1.
Example
{output, trajectory} = Puck.Eval.collect(fn ->
  MyAgent.run("Find John's email")
end)

  



  
    
      
    
    
      collect(fun, opts)



        
          
        

    

  


  

Collects trajectory with options.
Convenience delegate to Puck.Eval.Collector.collect/2.
Options
	:timeout - Time to wait for telemetry events (default: 100ms)


  



  
    
      
    
    
      empty_trajectory()



        
          
        

    

  


  

Creates an empty trajectory.
Example
trajectory = Puck.Eval.empty_trajectory()

  



  
    
      
    
    
      grade(output, trajectory, graders)



        
          
        

    

  


  

Creates a Result by applying graders to output and trajectory.
Convenience delegate to Puck.Eval.Result.from_graders/3.
Example
result = Puck.Eval.grade(output, trajectory, [
  Graders.contains("hello"),
  Graders.max_steps(3)
])

  



  
    
      
    
    
      run_grader(grader, output, trajectory)



        
          
        

    

  


  

Runs a single grader on output and trajectory.
Convenience delegate to Puck.Eval.Grader.run/3.
Example
Puck.Eval.run_grader(Graders.contains("hello"), output, trajectory)
# => :pass or {:fail, reason}
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Creates a trajectory from a list of steps.
Example
steps = [
  Puck.Eval.Step.new(input: "hi", output: "hello", tokens: %{total: 10})
]
trajectory = Puck.Eval.trajectory(steps)

  


        

      


  

    
Puck.Eval.Collector 
    



      
Captures trajectory from agent execution via telemetry.
The Collector attaches telemetry handlers during execution to automatically
capture all Puck.call/4 and Puck.stream/4 invocations and build a
Puck.Eval.Trajectory.
Usage
{output, trajectory} = Puck.Eval.Collector.collect(fn ->
  MyAgent.run("Find John's email")
end)

trajectory.total_steps   # => 2
trajectory.total_tokens  # => 385
How It Works
	Attaches handlers to call and stream telemetry events
	Runs the provided function
	Collects telemetry events from this process and any spawned child processes
	Matches start/stop events by emitting process to build Steps
	Returns the result and the captured Trajectory

The Collector uses process isolation - each collect/1 call has its own
unique handler ID, so concurrent collections don't interfere with each other.
Child processes spawned during collection (via Task.async, etc.) are
automatically tracked as long as they inherit the $ancestors process
dictionary key (which OTP processes do by default).
Requirements
Requires the :telemetry dependency to be installed.
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        Collects trajectory from the provided function.
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Collects trajectory from the provided function.
Wraps the function, capturing all Puck.call/4 and Puck.stream/4 invocations
made during its execution. Returns a tuple of {result, trajectory}.
Streaming calls are captured with step.metadata[:streamed] == true and the
concatenated stream content as step.output. Note that streaming steps have
zero token counts since usage isn't available during streaming.
Example
{output, trajectory} = Collector.collect(fn ->
  client = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-sonnet-4-5"})
  {:ok, response, _ctx} = Puck.call(client, "Hello!")
  response.content
end)

IO.puts("Output: #{output}")
IO.puts("Steps: #{trajectory.total_steps}")
IO.puts("Tokens: #{trajectory.total_tokens}")
Options
	:timeout - Maximum time to wait for events after function completes (default: 100ms)


  


        

      


  

    
Puck.Eval.Grader behaviour
    



      
Behaviour for evaluation graders.
Graders score agent output and trajectory. They can be implemented as
modules using this behaviour, or as simple 2-arity functions.
Grader Result
Graders return one of:
	:pass - The evaluation passed
	{:fail, reason} - The evaluation failed with a reason string

Using Functions
The simplest way to create a grader is with a function:
grader = fn output, trajectory ->
  if String.contains?(output, "john@example.com") do
    :pass
  else
    {:fail, "Expected email not found"}
  end
end

grader.(output, trajectory)
Using Modules
For reusable graders, implement this behaviour:
defmodule MyApp.Graders.ContainsEmail do
  @behaviour Puck.Eval.Grader

  @impl true
  def grade(output, _trajectory) do
    if output =~ ~r/[\w.]+@[\w.]+/ do
      :pass
    else
      {:fail, "No email address found in output"}
    end
  end
end
Applying Graders
Use Puck.Eval.Grader.run/3 to run either type of grader:
Grader.run(grader_fn, output, trajectory)
Grader.run(MyApp.Graders.ContainsEmail, output, trajectory)
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        result()

      


    





  
    Callbacks
  


    
      
        grade(output, trajectory)

      


        Grades the output and trajectory of an agent execution.



    





  
    Functions
  


    
      
        passed?(arg1)

      


        Returns true if the grader result indicates a pass.



    


    
      
        run(grader, output, trajectory)

      


        Runs a grader on an output and trajectory.



    


    
      
        run_all(graders, output, trajectory)

      


        Runs multiple graders and returns all results.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: :pass | {:fail, reason :: String.t()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      grade(output, trajectory)



        
          
        

    

  


  

      

          @callback grade(output :: term(), trajectory :: Puck.Eval.Trajectory.t()) :: result()


      


Grades the output and trajectory of an agent execution.
Returns :pass if the evaluation succeeds, or {:fail, reason} if it fails.

  


        

      

      
        Functions


        


  
    
      
    
    
      passed?(arg1)



        
          
        

    

  


  

Returns true if the grader result indicates a pass.
Examples
Grader.passed?(:pass)
# => true

Grader.passed?({:fail, "reason"})
# => false

  



  
    
      
    
    
      run(grader, output, trajectory)



        
          
        

    

  


  

Runs a grader on an output and trajectory.
Accepts either a grader function (2-arity) or a module implementing
the Puck.Eval.Grader behaviour.
Examples
# With a function
grader = fn output, _traj -> if output == "hello", do: :pass, else: {:fail, "wrong"} end
Grader.run(grader, "hello", trajectory)
# => :pass

# With a module
Grader.run(MyGrader, output, trajectory)
# => :pass or {:fail, reason}

  



  
    
      
    
    
      run_all(graders, output, trajectory)



        
          
        

    

  


  

Runs multiple graders and returns all results.
Returns a list of {grader, result} tuples.
Example
graders = [
  Graders.contains("hello"),
  Graders.max_steps(3)
]

results = Grader.run_all(graders, output, trajectory)
# => [{grader1, :pass}, {grader2, {:fail, "4 steps exceeds max of 3"}}]

  


        

      


  

    
Puck.Eval.Graders 
    



      
Built-in graders for common evaluation patterns.
All graders return functions that can be used with Puck.Eval.Grader.run/3
or Puck.Eval.Result.from_graders/3.
Output Graders
Check the agent's final output:
	contains/1 - Output contains a substring
	matches/1 - Output matches a regex
	equals/1 - Output equals expected value
	satisfies/1 - Output passes a predicate function

Trajectory Graders
Check the agent's execution trajectory:
	max_steps/1 - Trajectory has at most N steps
	max_tokens/1 - Trajectory used at most N tokens
	max_duration_ms/1 - Trajectory took at most N milliseconds

Step Output Graders
Check what was produced during execution:
	output_produced/1,2 - A specific struct type was produced
	output_matches/1,2 - A step output matches a predicate (for value checks)
	output_not_produced/1 - A specific struct type was not produced
	output_sequence/1 - Struct types were produced in a specific order

Example
alias Puck.Eval.{Collector, Graders, Result}

{output, trajectory} = Collector.collect(fn -> MyAgent.run(input) end)

result = Result.from_graders(output, trajectory, [
  Graders.contains("john@example.com"),
  Graders.max_steps(5),
  Graders.output_produced(LookupContact)
])

result.passed?  # => true or false

      


      
        Summary


  
    Functions
  


    
      
        contains(substring)

      


        Checks if the output contains the given substring.



    


    
      
        equals(expected)

      


        Checks if the output equals the expected value.



    


    
      
        matches(regex)

      


        Checks if the output matches the given regex.



    


    
      
        max_duration_ms(n)

      


        Checks that the trajectory took at most N milliseconds.



    


    
      
        max_steps(n)

      


        Checks that the trajectory has at most N steps.



    


    
      
        max_tokens(n)

      


        Checks that the trajectory used at most N tokens.



    


    
      
        output_matches(predicate, opts \\ [])

      


        Checks that any step output matches a predicate function.



    


    
      
        output_not_produced(struct_module)

      


        Checks that a specific struct type was NOT produced during execution.



    


    
      
        output_produced(struct_module, opts \\ [])

      


        Checks that a specific struct type was produced during execution.



    


    
      
        output_sequence(struct_modules)

      


        Checks that struct types were produced in a specific order.



    


    
      
        satisfies(predicate)

      


        Checks if the output satisfies a predicate function.
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      contains(substring)



        
          
        

    

  


  

Checks if the output contains the given substring.
Example
grader = Graders.contains("hello")
grader.("hello world", trajectory)
# => :pass

grader.("goodbye", trajectory)
# => {:fail, "Output does not contain \"hello\""}

  



  
    
      
    
    
      equals(expected)



        
          
        

    

  


  

Checks if the output equals the expected value.
Example
grader = Graders.equals("success")
grader.("success", trajectory)
# => :pass

  



  
    
      
    
    
      matches(regex)



        
          
        

    

  


  

Checks if the output matches the given regex.
Example
grader = Graders.matches(~r/\d{3}-\d{4}/)
grader.("Call 555-1234", trajectory)
# => :pass

  



  
    
      
    
    
      max_duration_ms(n)



        
          
        

    

  


  

Checks that the trajectory took at most N milliseconds.
Example
grader = Graders.max_duration_ms(5000)
grader.(output, %Trajectory{total_duration_ms: 3000})
# => :pass

  



  
    
      
    
    
      max_steps(n)



        
          
        

    

  


  

Checks that the trajectory has at most N steps.
Example
grader = Graders.max_steps(3)
grader.(output, %Trajectory{total_steps: 2})
# => :pass

grader.(output, %Trajectory{total_steps: 5})
# => {:fail, "5 steps exceeds max of 3"}

  



  
    
      
    
    
      max_tokens(n)



        
          
        

    

  


  

Checks that the trajectory used at most N tokens.
Example
grader = Graders.max_tokens(1000)
grader.(output, %Trajectory{total_tokens: 500})
# => :pass

  



    

  
    
      
    
    
      output_matches(predicate, opts \\ [])



        
          
        

    

  


  

Checks that any step output matches a predicate function.
Use this to assert on specific struct values, not just types.
Options
	:times - Exact number of matches required (default: at least once)

Example
# Check if any step produced a LookupContact for "John"
grader = Graders.output_matches(fn
  %LookupContact{name: "John"} -> true
  _ -> false
end)

# Check exact count of matching outputs
grader = Graders.output_matches(
  fn %LookupContact{} -> true; _ -> false end,
  times: 2
)

  



  
    
      
    
    
      output_not_produced(struct_module)



        
          
        

    

  


  

Checks that a specific struct type was NOT produced during execution.
Example
grader = Graders.output_not_produced(DeleteContact)
grader.(output, trajectory)
# => :pass if no step.output was %DeleteContact{}

  



    

  
    
      
    
    
      output_produced(struct_module, opts \\ [])



        
          
        

    

  


  

Checks that a specific struct type was produced during execution.
Matches directly on struct module types - no extractor needed.
Options
	:times - Exact number of times this struct should appear (default: at least once)

Example
# Check if any step produced a LookupContact struct
grader = Graders.output_produced(LookupContact)
grader.(output, trajectory)
# => :pass if any step.output was %LookupContact{}

# Check exact count
grader = Graders.output_produced(LookupContact, times: 2)

  



  
    
      
    
    
      output_sequence(struct_modules)



        
          
        

    

  


  

Checks that struct types were produced in a specific order.
The sequence must appear somewhere in the trajectory, but other struct
types can appear between the expected ones.
Example
# Check investigation pattern: snapshot -> execute -> alert
grader = Graders.output_sequence([TakeSnapshot, Execute, FireAlert])
grader.(output, trajectory)
# => :pass if structs appeared in that order

  



  
    
      
    
    
      satisfies(predicate)



        
          
        

    

  


  

Checks if the output satisfies a predicate function.
The predicate receives the output and should return a boolean.
Example
grader = Graders.satisfies(fn output -> String.length(output) > 10 end)
grader.("hello world!", trajectory)
# => :pass

  


        

      


  

    
Puck.Eval.Graders.LLM 
    



      
LLM-as-judge graders for subjective evaluation.
Use when code-based graders can't capture nuanced criteria like tone,
empathy, or code quality. LLM graders are non-deterministic - the same
output may receive different scores on retries.
Example
alias Puck.Eval.{Collector, Graders, Result}
alias Puck.Eval.Graders.LLM

judge_client = Puck.Client.new(
  {Puck.Backends.ReqLLM, "anthropic:claude-haiku-4-5"}
)

{output, trajectory} = Collector.collect(fn ->
  CustomerAgent.respond("How do I return an item?")
end)

result = Result.from_graders(output, trajectory, [
  LLM.rubric(judge_client, """
  - Response is polite
  - Response explains return process
  - Response asks for order number
  """)
])
Use fast, cheap models (Haiku) for judges to minimize cost and latency.
Rubric Format
Simple bullet points describing criteria. Judge decides pass/fail based
on whether all criteria are met.
Non-Determinism
LLM judges are probabilistic. For reliability testing, run multiple trials
with Puck.Eval.Trial.run_trials/3 and measure pass@k metrics.
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        rubric(client, rubric)

      


        Creates an LLM-as-judge grader using a rubric.
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      rubric(client, rubric)



        
          
        

    

  


  

Creates an LLM-as-judge grader using a rubric.
Returns a grader function compatible with Puck.Eval.Result.from_graders/3.
Parameters
	client - Puck.Client for the judge LLM (recommend fast model like Haiku)
	rubric - String with bullet points describing evaluation criteria

Returns
Grader function that returns :pass or {:fail, reason}.
Example
judge = Puck.Client.new({Puck.Backends.ReqLLM, "anthropic:claude-haiku-4-5"})

grader = LLM.rubric(judge, """
- Response is polite
- Response is concise
- Response answers the question
""")

grader.("Thanks! Your order is confirmed.", trajectory)
# => :pass

  


        

      


  

    
Puck.Eval.Inspector 
    



      
Debugging tools for trajectories and evaluation results.
When evals fail, developers need human-readable output to determine if the
eval is broken or the agent is broken. Anthropic emphasizes reading transcripts
to ensure evals "feel fair".
Example
{output, trajectory} = Collector.collect(fn ->
  MyAgent.run("Find John")
end)

Inspector.print_trajectory(trajectory)
# => Prints formatted trajectory to console

result = Result.from_graders(output, trajectory, graders)

if not result.passed? do
  IO.puts(Inspector.format_failures(result))
end
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    Functions
  


    
      
        format_failures(result)

      


        Formats grader failures into a readable string.



    


    
      
        print_trajectory(trajectory, opts \\ [])

      


        Prints a human-readable trajectory to the console.
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      format_failures(result)



        
          
        

    

  


  

Formats grader failures into a readable string.
Returns a string listing all failed graders and their reasons.
Suitable for ExUnit assertions or logging.
Example
result = Result.from_graders(output, trajectory, graders)

if not result.passed? do
  IO.puts(Inspector.format_failures(result))
end

# Or in tests:
assert result.passed?, Inspector.format_failures(result)
Output Format
2 failures:
  - Output does not contain "john@example.com"
  - 7 steps exceeds max of 5

  



    

  
    
      
    
    
      print_trajectory(trajectory, opts \\ [])



        
          
        

    

  


  

Prints a human-readable trajectory to the console.
Options
	:device - IO device to print to (default: :stdio)
	:max_length - Max characters for output display (default: 200)

Example
Inspector.print_trajectory(trajectory)
# Trajectory (3 steps, 425 tokens, 1250ms)
#
# Step 1:
#   Input: "Find John's email"
#   Output: %LookupContact{name: "John"}
#   Tokens: 150 in, 30 out (180 total)
#   Duration: 450ms
# ...

  


        

      


  

    
Puck.Eval.Result 
    



      
Aggregates grader results from an evaluation.
The Result struct captures the output, trajectory, and results of applying
multiple graders to an agent execution.
Fields
	:passed? - Whether all graders passed
	:output - The agent's final output
	:trajectory - The captured Puck.Eval.Trajectory
	:grader_results - List of individual grader results

Example
alias Puck.Eval.{Collector, Graders, Result}

{output, trajectory} = Collector.collect(fn -> MyAgent.run(input) end)

result = Result.from_graders(output, trajectory, [
  Graders.contains("john@example.com"),
  Graders.max_steps(5)
])

if result.passed? do
  IO.puts("All graders passed!")
else
  IO.puts("Failed graders:")
  for gr <- result.grader_results, !gr.passed? do
    IO.puts("  - #{gr.reason}")
  end
end
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        grader_result()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        failures(result)

      


        Returns only the failed grader results.



    


    
      
        from_graders(output, trajectory, graders)

      


        Creates a Result by applying graders to an output and trajectory.



    


    
      
        passes(result)

      


        Returns only the passed grader results.



    


    
      
        summary(result)

      


        Returns a summary map of the result.
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      grader_result()



        
          
        

    

  


  

      

          @type grader_result() :: %{
  grader:
    module() | (term(), Puck.Eval.Trajectory.t() -> Puck.Eval.Grader.result()),
  result: Puck.Eval.Grader.result(),
  passed?: boolean(),
  reason: String.t() | nil
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Puck.Eval.Result{
  grader_results: [grader_result()],
  output: term(),
  passed?: boolean(),
  trajectory: Puck.Eval.Trajectory.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      failures(result)



        
          
        

    

  


  

Returns only the failed grader results.
Example
failed = Result.failures(result)
for f <- failed do
  IO.puts("Failed: #{f.reason}")
end

  



  
    
      
    
    
      from_graders(output, trajectory, graders)



        
          
        

    

  


  

Creates a Result by applying graders to an output and trajectory.
Returns a Result struct with all grader results aggregated.
The passed? field is true only if all graders pass.
Example
result = Result.from_graders(output, trajectory, [
  Graders.contains("hello"),
  Graders.max_steps(3)
])

result.passed?         # => true if all passed
result.grader_results  # => list of individual results

  



  
    
      
    
    
      passes(result)



        
          
        

    

  


  

Returns only the passed grader results.

  



  
    
      
    
    
      summary(result)



        
          
        

    

  


  

Returns a summary map of the result.
Useful for logging or serialization.
Example
summary = Result.summary(result)
# => %{
#   passed?: true,
#   total_graders: 3,
#   passed_count: 3,
#   failed_count: 0,
#   total_steps: 2,
#   total_tokens: 385,
#   total_duration_ms: 1200
# }

  


        

      


  

    
Puck.Eval.Step 
    



      
Represents a single LLM call within a trajectory.
Each step captures the input, output, token usage, timing, and metadata
from a Puck.call/4 invocation.
Fields
	:input - The content sent to the LLM
	:output - The parsed struct (if output_schema was used) or raw content
	:tokens - Token usage map with :input, :output, and :total keys
	:duration_ms - Time taken for this call in milliseconds
	:metadata - Additional metadata from Puck.Response.metadata

Example
%Step{
  input: "Find John's email",
  output: %LookupContact{name: "John"},
  tokens: %{input: 150, output: 30, total: 180},
  duration_ms: 450,
  metadata: %{model: "claude-sonnet-4-5-20250514"}
}
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        t()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Creates a new Step struct.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Puck.Eval.Step{
  duration_ms: non_neg_integer(),
  input: term(),
  metadata: map(),
  output: term(),
  tokens: %{
    input: non_neg_integer(),
    output: non_neg_integer(),
    total: non_neg_integer()
  }
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

Creates a new Step struct.
Options
	:input - The content sent to the LLM (required)
	:output - The response content (required)
	:tokens - Token usage map (default: %{input: 0, output: 0, total: 0})
	:duration_ms - Call duration in milliseconds (default: 0)
	:metadata - Additional metadata (default: %{})


  


        

      


  

    
Puck.Eval.Trajectory 
    



      
Captures what happened during an agent execution.
A trajectory is a sequence of Puck.Eval.Step structs representing each
LLM call made during the execution of an agent. Use Puck.Eval.Collector.collect/1
to automatically capture trajectories via telemetry.
Fields
	:steps - List of Puck.Eval.Step structs in execution order
	:total_steps - Count of steps
	:total_tokens - Sum of all tokens used
	:total_duration_ms - Total time for all LLM calls

Example
# Capture trajectory automatically
{output, trajectory} = Puck.Eval.Collector.collect(fn ->
  MyAgent.run("Find John's email")
end)

trajectory.total_steps   # => 2
trajectory.total_tokens  # => 385

# Inspect individual steps
Enum.each(trajectory.steps, fn step ->
  IO.puts("Action: #{inspect(step.output)}")
end)
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        t()

      


    





  
    Functions
  


    
      
        add_step(trajectory, step)

      


        Adds a step to the trajectory.



    


    
      
        empty()

      


        Returns an empty trajectory.



    


    
      
        first_step(trajectory)

      


        Returns the first step in the trajectory, or nil if empty.



    


    
      
        last_step(trajectory)

      


        Returns the last step in the trajectory, or nil if empty.



    


    
      
        new(steps)

      


        Creates a new Trajectory from a list of steps.



    


    
      
        outputs(trajectory)

      


        Returns all outputs from the trajectory steps.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Puck.Eval.Trajectory{
  steps: [Puck.Eval.Step.t()],
  total_duration_ms: non_neg_integer(),
  total_steps: non_neg_integer(),
  total_tokens: non_neg_integer()
}
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      add_step(trajectory, step)



        
          
        

    

  


  

Adds a step to the trajectory.
Returns a new trajectory with the step appended and totals recalculated.

  



  
    
      
    
    
      empty()



        
          
        

    

  


  

Returns an empty trajectory.

  



  
    
      
    
    
      first_step(trajectory)



        
          
        

    

  


  

Returns the first step in the trajectory, or nil if empty.

  



  
    
      
    
    
      last_step(trajectory)



        
          
        

    

  


  

Returns the last step in the trajectory, or nil if empty.

  



  
    
      
    
    
      new(steps)



        
          
        

    

  


  

Creates a new Trajectory from a list of steps.
Automatically calculates total_steps, total_tokens, and total_duration_ms
from the provided steps.
Example
steps = [
  Step.new(input: "Hello", output: "Hi", tokens: %{total: 10}, duration_ms: 100),
  Step.new(input: "Bye", output: "Goodbye", tokens: %{total: 15}, duration_ms: 80)
]

trajectory = Trajectory.new(steps)
trajectory.total_steps      # => 2
trajectory.total_tokens     # => 25
trajectory.total_duration_ms # => 180

  



  
    
      
    
    
      outputs(trajectory)



        
          
        

    

  


  

Returns all outputs from the trajectory steps.

  


        

      


  

    
Puck.Eval.Trial 
    



      
Multi-trial execution for measuring agent reliability and consistency.
Executes an agent function multiple times and computes:
	pass@k: At least one success in k trials (reliability)
	pass^k: All k trials succeed (consistency)
	pass_rate: Fraction of successful trials

Example
alias Puck.Eval.{Trial, Graders}

Trial.run_trials(
  fn -> MyAgent.run("Find contact") end,
  [Graders.contains("john@example.com")],
  k: 5
)
# => %Puck.Eval.Trial.Summary{
#   k: 5,
#   results: [...],
#   pass_at_k: true,
#   pass_carrot_k: false,
#   pass_rate: 0.6
# }
Agent with 75% per-trial success:
	pass@3 ≈ 98% (1 - 0.25³)
	pass^3 ≈ 42% (0.75³)

Process Isolation
Each trial runs in a separate process via Task.async_stream/3, providing
clean state per execution. BEAM's process isolation replaces Docker containers
for clean environments.
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        run_trials(agent_fn, graders, opts \\ [])

      


        Runs agent function k times and grades each execution.
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      run_trials(agent_fn, graders, opts \\ [])



        
          
        

    

  


  

Runs agent function k times and grades each execution.
Options
	:k - Number of trials (default: 3)
	:concurrency - Max concurrent trials (default: System.schedulers_online())
	:timeout - Timeout per trial in milliseconds (default: 30000)

Returns
A Puck.Eval.Trial.Summary struct with:
	:k - Number of trials run
	:results - List of Puck.Eval.Result structs
	:pass_at_k - Boolean, true if ≥1 trial passed
	:pass_carrot_k - Boolean, true if all trials passed
	:pass_rate - Float between 0.0 and 1.0

Example
Trial.run_trials(
  fn -> MyAgent.run("task") end,
  [Graders.contains("success")],
  k: 5,
  concurrency: 3
)

  


        

      


  

    
Puck.Test 
    



      
Test utilities for deterministic agent testing.
Creates mock clients with queued responses that work across process
boundaries, with optional verification that all responses were consumed.
Usage
defmodule MyAgentTest do
  use ExUnit.Case, async: true

  setup :verify_on_exit!

  test "agent completes workflow" do
    client = Puck.Test.mock_client([
      %{action: "search", query: "test"},
      %{action: "done", result: "found"}
    ])

    assert {:ok, result} = MyAgent.run(client: client)
    assert result.action == "done"
  end
end
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    Functions
  


    
      
        mock_client(responses, opts \\ [])

      


        Creates a mock client with queued responses.



    


    
      
        verify!()

      


        Verifies all mock clients created by this process consumed all responses.



    


    
      
        verify_on_exit!(context \\ %{})

      


        ExUnit setup callback for automatic verification on test exit.
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      mock_client(responses, opts \\ [])



        
          
        

    

  


  

Creates a mock client with queued responses.
Each call to Puck.call/3 or Puck.stream/3 pops the next response from
the queue. Works across process boundaries.
Response Types
	Any term (struct, map, string) — returned as response content
	{:error, reason} — simulates backend error
	fn messages -> response end — dynamic response based on conversation

Options
	:default - Response when queue exhausts (default: {:error, :mock_responses_exhausted})
	:model - Model name for introspection (default: "mock")

Examples
client = Puck.Test.mock_client([
  %{action: "search"},
  %{action: "done"}
])

client = Puck.Test.mock_client([
  fn messages -> %{echo: length(messages)} end
])

client = Puck.Test.mock_client([
  {:error, :rate_limited},
  %{action: "retry_succeeded"}
])

  



  
    
      
    
    
      verify!()



        
          
        

    

  


  

Verifies all mock clients created by this process consumed all responses.
Raises ExUnit.AssertionError if any responses remain unconsumed.
Stops all tracked Agent processes.
Example
client = Puck.Test.mock_client([%{action: "done"}])
Puck.call(client, "test", Puck.Context.new())
Puck.Test.verify!()

  



    

  
    
      
    
    
      verify_on_exit!(context \\ %{})



        
          
        

    

  


  

ExUnit setup callback for automatic verification on test exit.
setup :verify_on_exit!

  


        

      


  

    
Puck.Sandbox.Eval.Lua.Error exception
    



      
Exception raised by Puck.Sandbox.Eval.Lua.eval!/2.
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