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    Super-Pi-BEAM

Super-Pi-BEAM is a durable, fault-tolerant, general-purpose agent framework built on Erlang/OTP 28 and Elixir 1.20. It implements an always-durable, crash-resilient agent architecture natively on the BEAM virtual machine.
Four built-in harnesses show what the engine does. super-pi-code changes a repository and can undo the change. super-pi-assistant works with a person, reaches the web and third-party services, and has no filesystem. super-pi-librarian runs with no person present and remembers across sessions. super-pi-planner cannot write. Three optional capability blocks (web access, scheduling, durable memory) can join any harness. Every interface (OpenAI gateway, JSON-RPC, MCP, ACP, AG-UI, terminal) renders one typed event stream.

Key Capabilities
	Unified Always-Durable Engine (SuperPi.Durable):
	Runs on SQLite WAL mode (ecto_sqlite3) by default for single-node CLI/TUI/RPC usage and switches to PostgreSQL (postgrex) at runtime (SUPER_PI_STORAGE_BACKEND=postgres). A distributed BEAM cluster (several nodes, one shared PostgreSQL) is supported; see Multi-Node Cluster.
	Persists 6 core tables (conversations, entries, tasks, submissions, documents, document_revisions) with a monotonic commit sequence (seq).
	Maintains 5 built-in scoped conversation documents (pi.agent, pi.provider, pi.live, pi.inbox, pi.usage) with Jsonpatch operational deltas and asOf fork reconstruction.
	Batches high-frequency streaming updates via SuperPi.Durable.DeferredFlusher (100ms :ets staging and 1000ms lazy database flush).


	Two-Tier State Machines & Persistent Job Queues:
	Active Turn Coordinator (SuperPi.Conversation.Machine): Erlang :gen_statem ([:handle_event_function, :state_enter]) managing :recovering, :idle, :preparing_request, :streaming_llm, :executing_tools, :sleeping_backoff, :compacting, and :settling_run with native :postpone queueing and mid-batch :steer preemption.
	Persisted Task Lifecycle (SuperPi.Durable.TaskEngine): Fsmx state transitions inside atomic Ecto.Multi transactions with all_settled and fail_fast child wait policies, restart_limit: 5, and bottom-up subtree abort.
	Background Queues (Oban): 6 queues (:generation_retry, :compaction, :verification, :subagents, :schedule_tick, :schedule_runs) and one cron entry that ticks the scheduler every minute.


	Normative 10-Rule Context Derivation (SuperPi.Durable.Context):
	Walks fork ancestry via libgraph, slices history at head_entry_id (pi.compaction, pi.reset), applies non-destructive ContextEdit (omit, replace), and appends positional pi.system prompt/tool deltas so LLM provider prompt caches remain warm.


	4-Layer Crash-Immune Tool Execution (SuperPi.Env):
	Layer 1: Unlinked Task.Supervisor.async_nolink execution with :max_heap_size OOM kill boundaries (SuperPi.Env.SandboxRunner).
	Layer 2: Streaming external OS process execution via Exile with automatic 4 MiB spill-to-disk files.
	Layer 3: Per-path advisory file locks (SuperPi.Env.FileLock) registered in SuperPi.Registry per {env_id, canonical_path} to serialize concurrent write and edit operations.
	Layer 4: Built-in 3-channel tools (read, write, edit, bash, grep, find, ls, tool_search) returning output, structured_output, details, and control directives (add_tools, handoff, terminate), plus deterministic Codemode replay (SuperPi.CodeMode.Journal).


	Unified 12-Hook Extension Pipeline (SuperPi.Extension):
	Supports on_input, before_agent_start, before_compact, before_request, before_provider_request, after_response, before_tool, wrap_tool, after_tool, after_tools, on_yield, and after_run.


	Day-1 Owl TUI & JSON-RPC 2.0 Server (SuperPi.TUI.Owl, SuperPi.RPC.Server):
	Interactive ANSI terminal UI built on Owl.
	JSON-RPC 2.0 server with K = 2 ack-clocked backpressure (session.watch / session.ack) for external clients.


	One Typed Event Stream, Many Interfaces (SuperPi.Event):
	The conversation machine publishes typed events (turn_started, text_delta, tool_started, permission_request, turn_completed, and more). Each interface renders them through a pure state machine (SuperPi.Event.Renderer): OpenAI SSE, JSON-RPC, the chat terminal, ACP (editors such as Zed and JetBrains), and AG-UI (web front ends). See Interfaces.


	Human Approval Without Blocking the Machine:
	A blocked tool call can ask a person. The question travels as a permission_request event, and the answer decides the call. With no client to ask, the call stays blocked, with the same message as before. See Permissions and Remote Modes.




Prerequisites & Setup
This repository uses mise to pin Erlang/OTP 28.4.2 and Elixir 1.20.4-otp-28 (see mise.toml and Makefile).
# Compile the Elixir BEAM application and fetch dependencies
make build

# Run the full test suite (Elixir ExUnitProperties property tests + unit tests)
make test

The application applies pending database migrations at startup (config :super_pi, auto_migrate: false turns this off). For PostgreSQL the database must already exist.
Using the CLI
export GEMINI_API_KEY=...          # a configured provider is required (see Model Providers)

bin/super-pi                       # interactive chat in a terminal; one prompt from stdin in a pipe
bin/super-pi chat                  # interactive chat (line REPL, streams text as it arrives; /exit to quit)
bin/super-pi run "explain mix.exs" # one prompt, prints the answer; with no prompt it reads stdin
bin/super-pi -p "hello" --model gemini-3-flash-preview
bin/super-pi -c                    # continue the most recent conversation
bin/super-pi --conversation 12     # resume conversation 12
bin/super-pi --harness super-pi-planner -p "plan the refactor"   # an unknown harness is an error
bin/super-pi --harness assistant -p "summarize https://example.com"   # short ids work too
bin/super-pi acp                   # an Agent Client Protocol agent over stdio, for Zed, JetBrains and others
echo '{"prompt":"hi"}' | bin/super-pi --input-format stream-json  # one JSON result line per input line
bin/super-pi gateway 4000          # the HTTP gateway is a separate command

There is no bundled full-screen TUI. bin/super-pi chat is a line REPL. A full-screen client can attach through the JSON-RPC server (bin/super-pi rpc) or the HTTP gateway. If a super-pi-tui executable is on PATH, SuperPi.CLI.launch_interactive_tui/4 starts it against a local RPC server.

Recommended Harness Evaluation: OpenCode
OpenCode is the recommended interface for evaluating and testing the Super-Pi-BEAM harness. Super-Pi-BEAM natively integrates with OpenCode in two complementary modes:
Mode 1: Upstream Model Provider (OpenAI-Compatible HTTP Gateway)
In this mode, OpenCode treats Super-Pi-BEAM as an upstream AI provider. When OpenCode submits a prompt, Super-Pi-BEAM runs its BEAM agent loop, executes workspace tools under OTP supervision, and streams back responses via Server-Sent Events (SSE):
	Start the Super-Pi Gateway:# Standard logging (requests, session mapping, tool executions, completions):
bin/super-pi gateway 4000

# Verbose logging (streams live token deltas and thinking blocks to terminal):
bin/super-pi gateway 4000 --verbose


	Configure OpenCode (~/.config/opencode/opencode.json):{
  "provider": {
    "super-pi": {
      "npm": "@ai-sdk/openai-compatible",
      "name": "Super-Pi BEAM",
      "options": {
        "baseURL": "http://127.0.0.1:4000/v1",
        "apiKey": "local-key"
      },
      "models": {
        "super-pi-code": {
          "name": "Super-Pi Code",
          "limit": { "context": 128000, "output": 8192 }
        },
        "super-pi-assistant": {
          "name": "Super-Pi Assistant",
          "limit": { "context": 128000, "output": 8192 }
        },
        "super-pi-librarian": {
          "name": "Super-Pi Librarian",
          "limit": { "context": 128000, "output": 8192 }
        },
        "super-pi-planner": {
          "name": "Super-Pi Planner",
          "limit": { "context": 128000, "output": 8192 }
        }
      }
    }
  }
}

	Verify Models & Run Queries:# List available models
opencode models super-pi

# Run a prompt through the assistant (no filesystem)
opencode run "What is 15 plus 27?" --model super-pi/super-pi-assistant

# Run a prompt through the coding harness (rules, skills, hooks, permissions)
opencode run "Audit the codebase rules" --model super-pi/super-pi-code


	Inspect Durable Sessions:bin/super-pi session list
bin/super-pi session show <ID>



Mode 2: Native Model Context Protocol (MCP) Server
In this mode, OpenCode acts as the client and invokes Super-Pi-BEAM's 4-layer safe sandbox tools (read, write, edit, bash, grep, find, ls, harness_task) over standard I/O:
{
  "mcp": {
    "super-pi": {
      "type": "local",
      "command": ["/path/to/super-pi-beam/bin/super-pi", "mcp"],
      "enabled": true
    }
  }
}
Verify connection:
opencode mcp list
# ✓ super-pi connected (/path/to/super-pi-beam/bin/super-pi mcp)


JSON-RPC Server
A JSON-RPC 2.0 server exposes sessions to editors and other programs (session.open, session.submit, session.watch, session.fork, and more; see SuperPi.RPC.Server). One JSON object per line, in both directions.
bin/super-pi rpc 4001            # TCP on 127.0.0.1 (loopback only)
bin/super-pi rpc --unix /run/user/1000/super-pi.sock   # Unix socket, file mode 0600
bin/super-pi rpc --stdio         # stdin/stdout, for an IDE that starts it as a subprocess

In --stdio and mcp modes stdout carries protocol lines only; logs go to stderr (SUPER_PI_LOG_STDERR=1, set by the launcher). With tokens configured, a client must call auth.login first (see Authentication and Ownership).
MCP: Client and Server
Super-Pi-BEAM is an MCP client and an MCP server. Both sides speak the protocol versions 2025-06-18, 2025-03-26 and 2024-11-05. The server does not support 2026-07-28.
Use MCP servers (client)
super-pi mcp add|remove|enable|disable|list edits <global config dir>/mcp_config.json. Each entry under "mcpServers" has one of two shapes.
A local process over stdio:
{
  "mcpServers": {
    "files": { "command": "npx", "args": ["-y", "some-server"], "env": { "TOKEN": "..." } }
  }
}
A hosted server over Streamable HTTP:
{
  "mcpServers": {
    "docs": {
      "url": "https://mcp.example.com/mcp",
      "headers": { "Authorization": "Bearer ${DOCS_TOKEN}" }
    }
  }
}
	Command	Entry written
	super-pi mcp add files my-mcp-server	command (and args for the words after it)
	super-pi mcp add docs https://mcp.example.com/mcp	url

Rules for url entries:
	serverUrl is accepted as an alias of url.
	headers is a map. ${ENV_VAR} in a value is replaced from the environment when the server starts. A variable that is not set fails that server with {:missing_env, [...]}, and the other servers still start.
	OAuth is not supported. Put a bearer token in Authorization.
	An entry with both command and url runs the command.
	"disabled": true skips an entry.

Transport behavior (SuperPi.MCP.Transport.StreamableHTTP):
	The server may answer a POST with 202, with JSON, or with text/event-stream. All three work.
	The client sends Mcp-Session-Id and MCP-Protocol-Version on every request after initialize.
	When the server answers 404 for a session, the client runs the handshake again once and repeats the request.
	When the first POST gets 405 (or 404), the client falls back to the deprecated HTTP+SSE transport. It refuses an endpoint on another origin.
	When the client stops, it sends DELETE to end the session.

Tools join the catalog as mcp__<server>__<tool>. Each tool carries an effects list, which the permission policy uses:
	Server annotation	Effects	plan	accept-edits	auto
	readOnlyHint: true	net_read	allowed	allowed	allowed
	anything else	net_write	blocked	prompt	allowed

The network setting (deny, allowlist) applies to every MCP tool, stdio tools included.
Use Super-Pi as an MCP server
Over stdio, set the host's command to super-pi mcp (with no arguments). Over HTTP, the gateway serves the endpoint POST /mcp. Gateway authentication, drain and TLS apply to it.
{
  "mcpServers": {
    "super-pi": {
      "url": "http://127.0.0.1:4000/mcp?harness=super-pi-code",
      "headers": { "Authorization": "Bearer ${SUPER_PI_GATEWAY_TOKEN}" }
    }
  }
}
	Request	Answer
	POST with a request	200, JSON (or one SSE event when the client accepts only text/event-stream)
	POST with notifications only	202
	initialize	also returns Mcp-Session-Id
	GET	405 (the server pushes no messages)
	DELETE	200, ends the session

	A request without a session id gets 400. An unknown or expired session gets 404, and the client starts a new one.
	A session belongs to the principal that opened it. Sessions live on one node. Limits: mcp_session_ttl_ms (1 hour), mcp_max_sessions (1000).
	With no gateway token configured, a request with a foreign Origin header gets 403. Loopback origins pass. Add others with config :super_pi, :mcp_allowed_origins, [...].
	?harness=<id> on the initialize request selects the harness of direct tool calls. Without it, the server uses config :super_pi, :mcp_harness, then the default harness.

What the server offers:
	Tools. read, write, edit, bash, grep, find, ls and harness_task. Each has the annotations readOnlyHint, destructiveHint, idempotentHint and openWorldHint. Results carry structuredContent when the tool returns structured data.
	Harness selection. harness_task takes prompt and an optional harness (an id from prompts/list). It returns structuredContent with harness and conversation_id.
	Prompts. One prompt per harness, plus the alias plan_architecture. Each takes a goal.
	Resources. superpi://workspace/context, superpi://workspace/tools, and the conversations that this connection started.
	Resource template. superpi://conversation/{id}/transcript returns the transcript as JSON lines. Another principal does not find the conversation.

The server logs the protocolVersion that each host requests at debug level. Set the log level to debug and connect a host to see which version the host asks for.
config :super_pi,
  mcp_clients: true,             # set false to never start servers
  mcp_tool_exposure: :direct,    # :deferred lists them only through `tool_search`
  mcp_startup_timeout_ms: 10_000,
  mcp_call_timeout_ms: 60_000
A client that starts an ACP session can hand over mcpServers (stdio and HTTP). SuperPi.MCP.Manager.add_servers/1 starts them and adds their tools to the catalog.
The Event Stream (SuperPi.Event)
A conversation publishes typed events on the PubSub topic conversation:<id> as {:conversation_event, id, wire_map}. One struct, with one builder function per type, defines them. Each event has type, conversation_id, turn_id (the id of the turn task), timestamp_ms and v (schema version, 1). The payload keys stay at the top level of the wire map, so a consumer that read the earlier untyped maps keeps working.
	Group	Types
	Turn	turn_started, turn_completed (with stop_reason), turn_error, turn_cancelled
	Streaming	text_delta, thinking_delta, toolcall_delta, message_completed, stream_reset
	Tools	tool_started, tool_blocked, tool_completed
	Questions	permission_request, ui_request, ui_resolved
	State	state_changed, mode_changed, usage_updated, plan_updated, compaction_completed, notice

The machine publishes the turn events itself, so every consumer sees them, whoever submitted the turn. A renderer turns events into the output of one protocol. A renderer is a pure state machine (init/1, render/2, flush/1), not a process. The transport owns the socket and the renderer owns only its projection state, so a renderer needs no socket in a test.
	Renderer	Output
	SuperPi.Event.Renderer.OpenAI	chat.completion.chunk maps for the Gateway SSE stream
	SuperPi.Event.Renderer.RPC	the wire map (identity)
	SuperPi.Event.Renderer.TUI	tagged terminal items ({:text, ...}, {:permission, ...})
	SuperPi.Event.Renderer.ACP	session/update payloads and session/request_permission params
	SuperPi.Event.Renderer.AGUI	AG-UI event maps

ACP: Use Super-Pi in Zed, JetBrains and Other Editors
bin/super-pi acp runs an Agent Client Protocol agent over stdio. The editor starts it as a subprocess. For Zed (settings.json):
{
  "agent_servers": {
    "Super-Pi": { "command": "/path/to/super-pi-beam/bin/super-pi", "args": ["acp"], "type": "custom" }
  }
}
For a Zed GUI launch, use a small wrapper script that exports SUPER_PI_OPENAI_MODEL, SUPER_PI_OPENAI_BASE_URL, and SUPER_PI_OPENAI_AUTH_COMMAND, then executes bin/super-pi acp. Point the agent entry's command at that script. Keep the script's stdout free of shell startup messages; ACP uses stdout for JSON-RPC only.
#!/bin/sh
export SUPER_PI_OPENAI_MODEL=gpt-6-astra
export SUPER_PI_OPENAI_BASE_URL=https://gateway.example/v1
export SUPER_PI_OPENAI_AUTH_COMMAND=/absolute/path/to/token-command
exec /absolute/path/to/super-pi-beam/bin/super-pi acp

Make the wrapper executable with chmod +x /path/to/wrapper and use "args": [] for that agent entry. Set any PATH entries needed by the token command in the wrapper itself.
ACP is bidirectional: the agent also sends requests to the editor and waits. SuperPi.ACP.Server keeps a table of outstanding requests for that. It does not reuse the JSON-RPC server, which only answers.
	ACP	Super-Pi
	initialize	Agent capabilities, authMethods (a token when the gateway needs one), the harness capabilities in _meta.superPi.harnesses
	session/new	A conversation with workspacePaths: [cwd]. _meta.harness selects the harness (default: super-pi-code). The sessionId is an opaque string (acp_...), stored in the session table, so an editor can resume it after a restart
	session/load	Resumes the conversation and replays its history as session/update notifications
	_superpi/session/fork	Forks the conversation at its latest entry into a new session
	session/prompt	Runs in a supervised task, so session/cancel can arrive during the prompt. stopReason: end_turn, cancelled, or refusal for an error
	session/cancel	Cancels pending questions first, then the turn
	session/set_mode	plan, accept-edits or auto, up to the remote ceiling and the harness ceiling
	session/request_permission	The permission_request event, with the four ACP option kinds

Super-Pi does not delegate terminal/* to the editor. SandboxRunner gives process-group kill, output spill and the sandbox, and an editor terminal gives none of that and bypasses permissions.deny. A running command shows as a tool call of kind execute. File reads use the editor only for the unsaved buffer: config :super_pi, :acp, fs_delegation: :unsaved_only | :never | :always (default :unsaved_only). SuperPi.Env.ClientFS asks the editor only when the editor advertised fs/read_text_file, the machine runs on the same node, and the path is inside the workspace. Writes stay on the server. A minimal client is in examples/acp_client.exs.
AG-UI: Stream a Run to a Web Front End
The Gateway also serves AG-UI over Server-Sent Events. It uses the same authentication, drain and trace plugs as the OpenAI routes.
	Route	Does
	POST /agui/v1/run	Body: a RunAgentInput (threadId, runId, messages, optional forwardedProps with harness and executionMode). Streams the run. This is the shape that @ag-ui/client's HttpAgent expects.
	GET /agui/v1/sessions/:id/events	Attaches to a live conversation: STATE_SNAPSHOT, MESSAGES_SNAPSHOT, then live events.
	POST /agui/v1/sessions/:id/input	{"type": "prompt" | "permission" | "answer" | "cancel", ...}.

Mapping: text_delta becomes TEXT_MESSAGE_START and TEXT_MESSAGE_CONTENT. thinking_delta becomes the REASONING_* events. toolcall_delta becomes TOOL_CALL_START and TOOL_CALL_ARGS. tool_started becomes TOOL_CALL_END, because in AG-UI that event means arguments complete. tool_completed becomes TOOL_CALL_RESULT. The turn events become RUN_STARTED, RUN_FINISHED and RUN_ERROR. compaction_completed becomes MESSAGES_SNAPSHOT. permission_request and ui_request become CUSTOM events.
State goes out as STATE_SNAPSHOT (status, mode, model, usage, plan, pending permission) and then STATE_DELTA events, JSON Patch computed in the renderer. The durable document layer does not give a patch stream: only pi.agent keeps ops, and pi.live and pi.usage do not. After a disconnect, GET .../events sends a fresh snapshot. The snapshot covers whatever the gap lost. There is no ack window as in the JSON-RPC server: SSE is one-way, and a failed write cancels the turn. Deltas within about 16 ms merge into one content event. A client is in examples/agui_client.exs.
Pluggable Harness Architecture (SuperPi.Harness)
A harness is a named persona. It is a plugin set plus defaults for the conversation's pi.agent document (model, effort, mode, workspace, tools, system prompt). The core engine knows nothing about personas. Every persona implements the SuperPi.Harness behaviour:
defmodule SuperPi.Harness do
  @callback id() :: String.t()
  @callback name() :: String.t()
  @callback description() :: String.t()
  @callback extensions(keyword()) :: list(module() | {module(), term()})
  @callback agent_defaults(keyword()) :: map()
  @callback capabilities() :: map()            # optional
end
capabilities/0 is a machine-readable summary (id, plugins, tool loadout, workspace kind, modes). GET /v1/models, bin/super-pi harnesses, RPC workspace.metadata and ACP initialize use it. A harness without it still works: SuperPi.Harness.capabilities/1 builds a summary from its metadata.
Built-in Harnesses
	Harness	Id	The line that separates it
	SuperPi.Harness.Code	super-pi-code	Changes a repository, and can undo the change. GitCheckpoint and AutoCommit (off by default), rules, skills, hooks, slash commands, model cascading (JevRouter).
	SuperPi.Harness.Assistant	super-pi-assistant	Works with a person and reaches the web. Questionnaire, StructuredOutput, Handoff, Subagent, Web, CustomCompaction. Workspace kind none: no file tools, no shell. Its tools are MCP connectors (hosted over HTTP) and the web.
	SuperPi.Harness.Librarian	super-pi-librarian	Runs with no person present, and remembers. Memory, Scheduler, Web. The tool loadout has no bash. Workspace roots come from config :super_pi, :knowledge_paths.
	SuperPi.Harness.Planner	super-pi-planner	Cannot write. Read-only tools, mode plan with ceiling plan, workspace confinement, protected paths.

All four carry Permissions. Code, Librarian and Planner also carry ProtectedPaths. The safety floor is the same everywhere, so it does not separate the harnesses.
Assistant has no InlineBash. That plugin runs !{...} outside the tool pipeline, so a workspace without a shell would still reach one.
Older ids still work. super-pi-workspace and super-pi-auto resolve to super-pi-code. super-pi-agent, super-pi-fast and super-pi-interactive resolve to super-pi-assistant. super-pi-fast no longer sets a low effort: pass --effort low. Discovery lists only the four current harnesses (bin/super-pi harnesses, GET /v1/models), while resolution accepts the old ids.
Listing Harnesses via CLI
bin/super-pi harnesses

Output:
HARNESS ID          NAME                DESCRIPTION
-----------------------------------------------------------------------
super-pi-code       Super-Pi Code       Repository coding agent: reversible edits, rules, skills, hooks, model cascading
super-pi-assistant  Super-Pi Assistant  Assistant for knowledge work: questions, web access, MCP connectors and delegation, no filesystem
super-pi-librarian  Super-Pi Librarian  Durable knowledge curation with scheduled capture, recall and web ingest
super-pi-planner    Super-Pi Planner    Read-only architectural analysis, planning, and verification
--agent is a deprecated alias of --harness: --agent self selects super-pi-code and --agent research selects super-pi-planner. --mode never raises a harness above its ceiling (maxExecutionMode), so --harness planner --mode auto stays in plan.
Declaring a Harness
use SuperPi.Harness defines the behaviour from a short declaration:
defmodule MyApp.Harness.Triage do
  alias SuperPi.Plugins

  use SuperPi.Harness,
    id: "my-triage",
    name: "Triage",
    description: "Sorts incoming tickets",
    effort: "low",
    mode: "accept-edits",
    max_mode: "accept-edits",
    workspace: %{"kind" => "none"},
    tools: {:only, ["todo"]},
    prompt: "You triage tickets.",
    plugins: [Plugins.Todo, Plugins.Permissions]
end
	Option	Meaning
	:id, :name, :description	Required.
	:plugins	Plugin specs (Module or {Module, opts}). The order matters for before_compact: the first plugin that does not answer :default ends the chain.
	:effort, :mode, :model	Defaults for pi.agent.
	:max_mode	The highest executionMode the harness allows. Permissions enforces it.
	:workspace	:local (default), :knowledge_paths, or a "workspace" map such as %{"kind" => "none"}.
	:tools	:all, {:only, names} or {:except, names}.
	:prompt	The core system prompt.

Each setting resolves in one order: the caller's options, then the harness declaration, then the application environment, then a fallback. The model comes from config :super_pi, :default_model (fallback gemini-3-flash-preview). The workspace roots come from config :super_pi, :workspace_paths, then the working directory. Register the module with config :super_pi, extra_harnesses: [MyApp.Harness.Triage].
A General-Purpose Engine
The runtime does not depend on software engineering:
	Universal kernel. State machines (:gen_statem), transactional persistence (SQLite or PostgreSQL), crash-immune execution (SuperPi.Env) and the streaming protocols run without domain logic.
	Domain through harnesses. A harness sets the domain with its prompt, plugins and tool loadout.
	Examples in the box. super-pi-assistant (knowledge work over MCP connectors and the web) and super-pi-librarian (a knowledge base that grows and answers unattended) need no repository.

Declarative Plugins Ecosystem (SuperPi.Plugins)
Super-Pi-BEAM includes a library of 22 modular plugins migrated from the Pi ecosystem and native BEAM patterns. Plugins implement the 12-hook SuperPi.Extension behaviour and can be assembled declaratively into any harness (even in separate external repositories):
	Plugin	Module	Impact / Feature
	JevRouter	SuperPi.Plugins.JevRouter	60–80% token cost reduction: routes to reasoning model (pro) for planning, then cascades to fast model (flash) on first edit.
	Handoff	SuperPi.Plugins.Handoff	Context transfer: stores a child conversation seeded with the summary and goal that the model supplies. It does not run the child.
	InlineBash	SuperPi.Plugins.InlineBash	Saves 1 round-trip turn: pre-evaluates !{command} expressions in user prompts directly on input.
	StructuredOutput	SuperPi.Plugins.StructuredOutput	Zero-waste completion: provides terminating structured_output tool (control: %{"terminate" => true}).
	Subagent	SuperPi.Plugins.Subagent	delegate_subagent tool: starts child conversations and returns at once. Each child runs as an Oban job (SubagentWorker, queue :subagents) on any node. The parent parks in :awaiting_children and still answers cancel, get_state and compact. When the children end, their summaries arrive as separate messages and the turn goes on. Roles scout, planner, reviewer, researcher are read-only (plan mode). A worker inherits the parent's mode and settings and never gains permission. A child cannot delegate further (subagent_max_depth, default 1), cannot ask the user, and ends at subagent_timeout_ms (default 120 s). session.cancel aborts the whole subtree.
	Questionnaire	SuperPi.Plugins.Questionnaire	ask_question tool: asks the user multiple-choice questions through a connected client (bin/super-pi chat asks on the terminal; an RPC client watches with "interactive": true and answers with ui.respond). With no client able to answer (the HTTP gateway, headless runs) the call fails at once. The conversation waits while a question is open; the wait is not stored across a crash.
	CustomCompaction	SuperPi.Plugins.CustomCompaction	Tiered off-model summarization: offloads compaction to fast models, preserving key decisions and tool cut-points.
	Todo	SuperPi.Plugins.Todo	Stateful task ledger: manages task checklists stored in durable session documents (pi.live), surviving branch forks.
	PromptCustomizer	SuperPi.Plugins.PromptCustomizer	Adaptive guidance: injects operational rules tailored specifically to active tools, keeping base prompts compact.
	ProtectedPaths	SuperPi.Plugins.ProtectedPaths	Safety shield: blocks write/edit/read operations on .env, .git/, private keys, and credentials.
	ConfirmDestructive	SuperPi.Plugins.ConfirmDestructive	Execution gate: intercepts dangerous bash operations (rm -rf, DROP TABLE, git reset --hard).
	GitCheckpoint	SuperPi.Plugins.GitCheckpoint	Atomic rollback: takes git stash checkpoints before tool mutations to support clean fork recovery.
	AutoCommit	SuperPi.Plugins.AutoCommit	Turn finalization: automatically stages and commits modified files when an agent run finishes.
	Rules	SuperPi.Plugins.Rules	Repository rules: injects AGENTS.md, GEMINI.md and .agents/rules/*.md into the system prompt within a token budget.
	Skills	SuperPi.Plugins.Skills	Progressive skills: discovers SKILL.md skills across workspace, global and built-in locations and indexes them.
	Hooks	SuperPi.Plugins.Hooks	Lifecycle hooks: runs hooks.json commands on SessionStart, PreToolUse, PostToolUse and Stop. A PreToolUse hook that answers "decision": "ask" asks a person when a client can answer, and blocks the call otherwise.
	Permissions	SuperPi.Plugins.Permissions	Policy engine: execution modes, a ceiling per harness, tool effects, a network policy, command allow and deny lists, workspace confinement (on by default), and questions to a person (see Permissions and Remote Modes).
	SlashCommands	SuperPi.Plugins.SlashCommands	Slash commands: /plan, /goal, /boost, /model, /mode expansion on input.
	Memory	SuperPi.Plugins.Memory	Durable notes: tools memory_write, memory_search, memory_read and memory_link over a memories table that outlives a conversation. A budgeted index of titles and topics goes into the system prompt (memory_index), and the text changes only when a note changes, so it keeps the prompt cache. Search is lexical: FTS5 on SQLite, a generated tsvector with GIN on PostgreSQL, LIKE as fallback, and details.backend names the one that answered. Ranking blends text rank, a 30-day recency half-life and a pinned bonus, and a superseded note ranks below its superseder. A write returns similar notes so the store does not fill with duplicates. On compaction a background job asks the fast model for durable facts and stores them with low confidence (before_compact always answers :default, so list Memory before CustomCompaction). Notes are scoped to the conversation's owner (scope: :global shares them), are not forked or rewound, and a read-only subagent cannot write them (state_write is blocked in plan mode).
	Scheduler	SuperPi.Plugins.Scheduler	Unattended runs: schedule_create, schedule_list, schedule_cancel, and webhook triggers. Exactly-once on SQLite and PostgreSQL. See Scheduler.
	Web	SuperPi.Plugins.Web	Web access: web_fetch always, web_search when a search provider is configured. A request-forgery policy checks every URL and every redirect. The size cap counts decoded bytes. See Web access.
	TranscriptLogger	SuperPi.Plugins.TranscriptLogger	Transcripts: writes JSONL transcripts under the app data directory and manages plugin metadata.

Capability Blocks
Three plugins add a capability that any harness can compose. Each is optional. They add their tools to a conversation through before_agent_start and serve the calls in wrap_tool, so a harness that does not load a plugin never offers its tools. Each tool states its effects, so Permissions and the workspace treat it correctly (see Permissions and Remote Modes).
	Block	super-pi-code	super-pi-assistant	super-pi-librarian	super-pi-planner
	Web	off	on	on	off
	Scheduler	off	off	on	off
	Memory	off	optional	on	off

Scheduler belongs to the librarian only. Unattended execution is what makes that harness different. To add Memory to the assistant, list {Plugins.Memory, []} before Plugins.CustomCompaction in a harness of your own.
Web access
SuperPi.Plugins.Web gives an agent web_fetch, and web_search when a search provider is configured. The Assistant harness loads it with {Plugins.Web, tools: [:fetch, :search]}, the Librarian bare.
	Tool	Arguments	Effect
	web_fetch	url, format (markdown, text, raw), max_chars, offset, artifact	net_read
	web_search	query, max_results	net_read

There is no headers argument. A long page is cut at max_chars (default 20,000, most 100,000) with a note that names the offset to continue from. artifact saves the full text under a name instead of returning it. A text over 200,000 characters is saved automatically. A PDF or other binary file is refused unless artifact is set.
web_fetch returns the page in output, metadata in structured_output (final_url, status, content_type, bytes, chars, truncated, title, up to 30 links, artifact) and the redirect chain, resolved address and duration in details. A 4xx or 5xx status, a refused URL or content type, and a timeout set is_error.
Request-forgery policy. A URL is refused when it has credentials, a scheme other than http or https, or a port other than 80 and 443. The host must not be localhost, *.local, *.internal or metadata.google.internal, and ANY address it resolves to must be global unicast. Loopback, private, link-local (including 169.254.169.254), CGNAT, multicast and IPv6 ULA and link-local addresses are refused, and IPv4-mapped, NAT64 and 6to4 forms are checked as the IPv4 address inside. Redirects are followed by the tool, at most five, with the full check on every hop.
Residual risk. DNS can answer differently between the check and the connect (rebinding). pin_ip: true in the plugin's fetch: options connects to the checked address, but it is off by default and not verified against the installed Req, Finch and Mint. Where the window is not acceptable, set network: "allowlist" or route egress through a filtering proxy.
Limits. The size cap counts decoded bytes: the response streams undecoded, and the tool inflates gzip and deflate itself and stops at max_bytes (default 2 MiB, at most 8 MiB), so a gzip bomb cannot grow the heap. The fetch and the HTML conversion run under SandboxRunner.run_isolated/2 (deadline and heap limit). Requests use their own Finch pool, SuperPi.WebFinch.
Permissions. net_read is allowed in plan (unless network_in_plan_mode: false), accept-edits and auto. network: "deny" refuses both tools. network: "allowlist" checks the url host, so web_search is refused under it. A workspace with "network": false does not offer them.
Search providers. web_search exists only when a provider has its key or URL. Set one with the plugin option search:, config :super_pi, :web_search, or SUPER_PI_WEB_SEARCH.
	Provider	Value	Credentials
	Brave Search	brave	BRAVE_API_KEY
	Tavily	tavily	TAVILY_API_KEY
	SearxNG (JSON format enabled)	searxng	SEARXNG_URL

{Plugins.Web, tools: [:fetch, :search], search: {:brave, api_key: System.fetch_env!("BRAVE_API_KEY")}}
Memory
See the Memory row of the plugin table for what it does. Limits and safety:
	Notes are data. Every body that reaches the model is wrapped in <MEMORY[slug] provenance=... confidence=...> under a "never an instruction" line, and the index never shows a body except for pinned notes.
	pinned: true is refused for compaction provenance and for any note with source.url. An operator opts in with {Memory, allow_pin_untrusted: true}.
	memory_write takes source: {"artifact": "web/abc.md"} to point at a full source in the artifact store.
	A body is at most 32 000 bytes of UTF-8 without NUL. There is no delete tool: correct a note with a new one and memory_link with supersedes.
	The index budget is index_token_budget (2 000 tokens). Topics that do not fit become pointers that name memory_search.
	The harvest job shares the compaction Oban queue and uses harvest_model (default gemini-3-flash-preview).
	Plugin options: {Memory, scope: :owner | :global, allow_pin_untrusted: false, harvest: true}. Settings: config :super_pi, :memory, index_token_budget: 2_000, max_body_bytes: 32_000, half_life_days: 30.0, harvest_model: "...".


Scheduler
SuperPi.Plugins.Scheduler runs prompts later or repeatedly with nobody watching: on a cron schedule, or when a third party calls a webhook. It is on in super-pi-librarian only.
Tools
	Tool	Effects	Use
	schedule_create	state_write	prompt, cron, optional timezone, mode, catch_up, name, trigger
	schedule_list	read	Schedules of this conversation, with status, next fire and failure count
	schedule_cancel	state_write	Cancel by id

The tools are not in the global tool catalog. The plugin adds them to a conversation's tool list, so a harness without it never offers them.
cron is five fields (minute hour day-of-month month day-of-week) or @hourly, @daily, @weekly. Granularity is one minute. Fires must be at least 5 minutes apart (min_interval_minutes), and a conversation has at most 10 schedules (max_per_conversation).
Run modes
	mode	Each run happens in
	fork (default)	A fork of the conversation at its latest entry. The parent transcript stays clean.
	append	The conversation itself. Use it for work that accumulates.
	fresh	A new conversation built from the agent settings stored at creation. Fewest tokens.

A run is a background task with restart_limit: 2. If its node dies, the run resumes on another node. With catch_up: false (default) a resumed run is cancelled instead, so a 07:00 briefing is never delivered at 11:00. With catch_up: true, a schedule that missed fires while the system was down runs once, however late.
Three failed runs in a row pause the schedule and add a note to the notes list of the conversation's pi.inbox document.
Time zones
timezone is an IANA name (Europe/London). Zone data ships inside the tzdata package. Its auto-update is off (config :tzdata, :autoupdate, :disabled), so a container needs no network access and no writable data directory. Update the data by updating the package.
Daylight saving time:
	A fixed-hour expression (30 2 * * *) fires once per local day. In the spring-forward gap it fires at the first minute after the gap. On fall-back it fires on the first occurrence only.
	An every-hour expression (*/30 * * * *) follows the real clock: no duplicate, no gap.

Webhook triggers
Off by default. Enable per harness: {SuperPi.Plugins.Scheduler, allow_webhooks: true}. Then schedule_create accepts trigger: "webhook" and returns a path with a secret token. The token is shown once and only its hash is stored.
curl -X POST http://localhost:4000/v1/triggers/$TOKEN \
  -H 'Idempotency-Key: build-1234' \
  -d '{"event":"push","repo":"super-pi-beam"}'
# 202 {"status":"accepted","message":"Queued."}

	The token is not the gateway bearer token. It wakes exactly one schedule.
	The reply is 202 as soon as the run is queued. The sender never waits for a model turn. 401: unknown, paused or cancelled trigger. 413: body over config :super_pi, :trigger_max_bytes (default 32768). 400: body is not UTF-8 text, or the key is invalid. 503: the node is draining; retry.
	The body goes into the schedule's prompt, fenced and marked as data. Put {{payload}} in the prompt to choose the place. The body comes from outside: treat it as untrusted input to an unattended agent.
	A repeated Idempotency-Key does nothing. The key is remembered while Oban keeps the job (24 hours with the default pruner). Without the header every delivery is a run.

Delivery guarantees
One static Oban.Plugins.Cron entry runs a tick every minute. Schedules are database rows, so adding one needs no deploy. Each fire happens once, through three layers: the Cron leader inserts one tick per minute for the whole cluster; the tick inserts one run job per due schedule, unique on the scheduled minute; the run claims the fire with one conditional update on last_fire_at. An Oban retry or a rescue after a crash cannot run a fire twice.
On SQLite (single node) and PostgreSQL (cluster) the behavior is the same. A SQLite deployment cannot run more than one node. Pickup is polled, about one second, which does not matter at minute granularity.
Limits
	Forks do not copy schedules. Schedules belong to a conversation id, so forking a conversation ten times does not create ten daily briefings.
	A scheduled run cannot create schedules (it would multiply without anyone to stop it). allow_nested: true lifts the guard.
	A schedule is never held open as a sleeping task. Between fires it is only a row.
	A failed or abandoned run does not retry on its own. The schedule fires again at the next scheduled minute.

Non-blocking delegation
delegate_subagent does not wait. The call creates one child conversation and one pi.subagent task per child, queues one job per child, puts the parent task in waiting and returns an acknowledgement. The tool result carries the control directive {"await": ...}, which parks the parent's machine.
parent turn:  delegate_subagent -> ack ........ parked (:awaiting_children) ........ summaries -> next request
children:                          job job job  (any node, :subagents queue limit)
	Wait policy. wait_policy: "all" (default) wakes the parent when every child has ended. "fail_fast" wakes it when the first child fails. The other children are then stopped.
	Summaries. Each child's final text (up to 8000 bytes) is stored as one user message: Subagent <role> (conversation <id>) finished: .... It is not a second tool result, because providers refuse two results for one tool call.
	One delegation at a time. A second call while children run is refused. Put all tasks in one call (tasks).
	Cancel. session.cancel ends the turn, aborts the children's tasks bottom-up and cancels their machines. A queued job that finds its task aborted does nothing.
	Node loss. The parked parent stays waiting in the database. A new machine on another node parks again. A child's machine is restarted by Horde, resumes its turn and settles its own task. The job has max_attempts: 1: a lost job is not retried.
	Timeout. A child that exceeds timeout_ms is failed and stopped. The time counts from the start of its job, not from the delegation.
	Events. subagent_started and subagent_finished go to the parent conversation.

The parent machine wakes at once because TaskEngine sends {:task_woken, task_id} to the conversation's machine after the transaction commits. A poll every 5 s (config :super_pi, :await_poll_ms) covers a lost message.
Model Providers (SuperPi.AI.Provider)
A provider owns one model API. SuperPi.AI.Providers picks the provider for a model:
	In mock mode (config :super_pi, mock_llm: true) only the echo provider is active. Mock mode never turns on by itself.
	Otherwise the first provider in config :super_pi, :providers whose handles?/1 returns true serves the model. The default list is Gemini, Anthropic and OpenAI.
	A model with no provider, or a provider without credentials, is an error. There is no silent fallback.

	Provider	Models	Key	Notes
	Gemini	gemini-*, google/*, harness aliases	GEMINI_API_KEY	Live-tested.
	Anthropic	claude-*, anthropic/*	ANTHROPIC_API_KEY	Messages API. Extended thinking is off; thinking blocks in the history are dropped. --json-schema is ignored. Not tested against the live API.
	OpenAI	gpt-*, o1*, o3*, o4*, openai/*	OPENAI_API_KEY	Chat Completions, except GPT-6 Astra uses Responses for tool calls. openai_base_url points it at a compatible server (Azure OpenAI, vLLM, Ollama, a proxy).

Anthropic and OpenAI settings are anthropic_base_url, anthropic_models, anthropic_max_tokens (default 8192), anthropic_version, openai_base_url, openai_models and openai_max_tokens. A model is listed in /v1/models and the CLI only when its provider has a key.
For an OpenAI-compatible gateway with short-lived bearer tokens, set SUPER_PI_OPENAI_MODEL, SUPER_PI_OPENAI_BASE_URL (including /v1), and SUPER_PI_OPENAI_AUTH_COMMAND (the path to an executable that prints the token to stdout). These shell settings apply outside the test environment. OPENAI_API_KEY takes precedence when set.
The auth command has a 10-second timeout and reports failures with the exit status and diagnostic output. Successful tokens are cached for at most 60 seconds, shortened to 30 seconds before a JWT's exp timestamp. Opaque tokens use the configured TTL because they contain no expiry information. Set openai_auth_timeout_ms and openai_auth_cache_ttl_ms in application config to adjust these values; a cache TTL of 0 disables caching. Diagnostic text on stderr is kept separate from the token on stdout.
By default, gpt-6-sol uses Chat Completions with reasoning_effort: none, and gpt-6-astra uses /responses. Configure model aliases, API selection, and reasoning effort without changing provider code:
config :super_pi,
  openai_models: ["astra-latest", "gpt-6-sol"],
  openai_responses_models: ["gpt-6-astra", "astra-latest"],
  openai_reasoning_effort: %{"gpt-6-sol" => "none", "astra-latest" => "high"}
The lists and effort map replace their defaults. Model names use the spelling sent to the gateway, without the optional openai/ prefix. Responses tools explicitly use strict: false to retain optional fields in the existing tool schemas.
Both providers read the stream with SuperPi.AI.StreamNormalizer, map text, tool calls and token usage, turn a 429 or 529 into a backoff (Retry-After, capped at 60 s), and report the provider's own error message for other failures. They are tested against a local server that replays the documented stream formats (test/super_pi/ai/anthropic_openai_test.exs, provider_turn_test.exs). The opt-in live tests (--include live) require credentials.
To serve an unsupported or exotic model, implement the SuperPi.AI.Provider behaviour and register it first in the list:
config :super_pi, :providers, [MyApp.MyProvider, SuperPi.AI.Providers.Gemini]
Permissions and Remote Modes
The Permissions plugin enforces three execution modes: plan (read-only), accept-edits (file edits, shell commands only from the allow list) and auto. Workspace confinement is on by default (allowNonWorkspaceAccess: false). Policy is data: config :super_pi, :permissions, <app data dir>/settings.json, and the session's settingsOverride. permissions.deny blocks matching shell commands in every mode. A harness can set a ceiling (maxExecutionMode). A mode above the ceiling is lowered to it, so no flag or request lifts super-pi-planner out of plan.
Tool effects. A tool states what a call does in an "effects" list on its spec: read, fs_write, exec, net_read, net_write, state_write. The decision depends only on the effects, the mode and the policy, and it never loosens as the mode rises.
	Effects of the tool	plan	accept-edits	auto
	only read	allow	allow	allow
	net_read (with read)	allow (unless network_in_plan_mode: false)	allow	allow
	state_write (with read, net_read)	block	allow	allow
	fs_write, exec, net_write, or no effects stated	block	block, except write, edit and allowed commands	allow

So the artifact tools, todo, delegate_subagent, ask_question and the memory, web and schedule tools work in the default accept-edits mode that every Gateway, RPC and MCP caller gets. A tool that states no effects gets the old behaviour.
Network policy. Network egress is a second axis, separate from the mode: network: "allow" | "allowlist" | "deny" (default "allow"). deny refuses every tool with a network effect. allowlist allows a call whose url argument has a host in networkAllowHosts (an entry matches the host and its subdomains) and refuses a call without a URL. A workspace can also remove the capability: see Workspaces and Artifacts.
Asking a person. Two blocks can be lifted by a person: a shell command that is not in permissions.allow, and a tool that accept-edits does not allow by default (every MCP tool that its server does not mark read-only). When a client can answer, the call goes ahead to the tool task and the task asks. The client sees tool_started, then a permission_request event with four options (allow_once, allow_always, reject_once, reject_always, the ACP option kinds). The machine keeps answering cancel, steer, get_state and compact while the question is open. allow_always and reject_always change the session's settingsOverride (permissions.allow, allowTools, deny, denyTools). They never write settings.json, and a remote caller cannot send settingsOverride.
These blocks are never askable: a permissions.deny match, a mode block (plan blocks every non-read tool), a workspace boundary, and the network policy.
It fails closed. With no client that can answer (the HTTP Gateway, headless -p runs, MCP tool calls, an RPC conversation nobody watches), a timeout, a cancel, or an answer that is not one of the four options, the call is blocked with the same message as before. config :super_pi, :permissions, interactive_prompts: false turns prompting off. config :super_pi, permission_prompt_timeout_ms: 120_000 sets the wait. A hooks.json PreToolUse hook that answers "decision": "ask" uses the same path.
Gateway, RPC and MCP callers get a limited mode:
config :super_pi, :permissions,
  remote_default_mode: "accept-edits",
  remote_max_mode: "accept-edits"
A caller may request any mode up to remote_max_mode. Gateway callers send the x-super-pi-mode header or an execution_mode body field. RPC callers set agent.executionMode. RPC callers cannot set dangerouslySkipPermissions, settingsOverride or workspace paths. Without config, a request can only tighten the mode. An unknown harness name is an error. Set config :super_pi, fallback_harness: "<id>" for a fallback, and default_harness to change the default.
Observability: Traces, Metrics, Logs
Traces (OpenTelemetry). Every conversation turn is a span tree: super_pi.gateway.request (when the turn came over HTTP) > super_pi.turn > chat <model> (one per provider call, with gen_ai.usage.input_tokens and output_tokens) and execute_tool <name>. Failures set the span status to error. Prompts, answers and tool arguments are never recorded. Spans are no-ops until you point the app at a collector:
# for example Jaeger: docker run -p 16686:16686 -p 4318:4318 jaegertracing/all-in-one
OTEL_EXPORTER_OTLP_ENDPOINT=http://localhost:4318 OTEL_SERVICE_NAME=super-pi-beam bin/super-pi gateway 4000
# then open http://localhost:16686 and pick the service

The exporter is OTLP over HTTP. Other OTEL_* variables are read by the OpenTelemetry SDK. A streamed gateway response ends its request span when the headers are sent, so the turn span can outlive it.
Metrics (Prometheus). GET /metrics on the gateway (same authentication as the API) exposes super_pi_turn_total, super_pi_llm_requests_total, super_pi_llm_input_tokens, super_pi_llm_output_tokens, super_pi_tool_calls_total, and duration histograms (*_duration_milliseconds_bucket), labelled by model, tool and status. The same data is emitted as :telemetry events ([:super_pi, :turn | :llm | :tool, :stop]), so any Telemetry.Metrics reporter can consume it (SuperPi.Telemetry.metrics/0).
Logs. Log lines from a conversation carry conversation_id and task_id. In rpc --stdio and mcp modes logs go to stderr.
Workspaces and Artifacts
File and command tools act on a workspace. The workspace is configuration, set per conversation in pi.agent["workspace"] (for example through RPC session.open agent, or a harness default). Nothing assumes the local disk of the node.
	Kind	Where tools act	Survives node loss	Offered tools
	local (default)	The node's disk, as before. The permission policy confines paths.	No	file, command
	shared	A directory on storage that every node mounts (NFS, CephFS, a read-write-many volume). {"kind": "shared", "root": "/mnt/shared/ws"}. Paths are confined to root; writes take a PostgreSQL advisory lock, so two nodes cannot change one file at once.	Yes	file, command, artifacts
	scratch	A temporary directory on the node that runs the task, removed when the task ends ("lifetime": "conversation" keeps it until the sweep, scratch_ttl_hours, default 24). "base" or config :super_pi, scratch_dir sets the parent. Paths are confined.	No	file, command, artifacts
	none	No filesystem and no commands (API-style agents).	n/a	artifacts, MCP and web tools

A tool that the workspace cannot serve is not offered to the model, and is refused if called. Each kind has the capabilities fs, exec and net, and none has only net. A tool states effects (see Permissions and Remote Modes) and the effects decide which capability it needs: fs_write needs fs, exec needs exec, net_read and net_write need net. The file and shell tools are matched by name. A tool that states no effects needs all three capabilities, so an unknown tool is not offered in a workspace that lacks one. Add "network": false to the workspace map (for example {"kind": "local", "network": false}) to remove net. The agent can then read a repository and cannot make outgoing calls. Permissions network: deny is a different control: the workspace decides whether the model sees a network tool, and the policy decides whether one call is allowed. A shared workspace without a root is an error, not a fall back to the local disk. A task that restarted (a crash or a failover) gets a new, empty scratch directory, and its first tool result says so.
Artifacts are the explicit storage API. A scratch directory disappears with its task or node. An artifact does not: it is stored by name, per conversation, in the database (PostgreSQL, or SQLite on a single node).
	Tool	Purpose
	artifact_put	Save text (content) or a workspace file (path) under name. A second put replaces it.
	artifact_get	Return an artifact, or write it into the workspace (to_path).
	artifact_list	List the artifacts of the conversation.

Limits: artifact_max_bytes (10 MiB) per artifact and artifact_max_count (200) per conversation. The backend is SuperPi.Artifacts.Store; set config :super_pi, artifact_store: MyStore to use another one, for example an S3-compatible bucket.
Limits of confinement. Confinement covers file tools and follows symlinks. A shell command runs with the workspace root as its working directory, but it is not sandboxed: a command can still reach other paths. Use an OS-level sandbox (container, VM) for untrusted commands. Placing a conversation on one node, so that a scratch or local workspace is where the turn runs, is part of the cluster work (Task 36).
Production PostgreSQL
"PostgreSQL" here means a separate instance reached over the network: your own server or a managed service (RDS, Cloud SQL, Azure Database, Neon). SQLite stays the default for a single local node.
export SUPER_PI_STORAGE_BACKEND=postgres
export DATABASE_URL=ecto://app:secret@db.example.com:5432/super_pi
export SUPER_PI_DB_SSL=verify-full           # disable (default) | require | verify-full
export SUPER_PI_DB_SSL_CA=/etc/ssl/rds-ca.pem  # optional; default is the system CA store
export POOL_SIZE=10                          # connections per node

	Variable	Meaning
	SUPER_PI_DB_SSL	require encrypts but does not check the certificate. verify-full checks the chain and the host name. sslmode= in DATABASE_URL is read when this is unset.
	SUPER_PI_DB_SSL_CA, SUPER_PI_DB_SSL_SNI	CA bundle, and the name to verify (default: the host of the URL).
	SUPER_PI_DB_SSL_CERT, SUPER_PI_DB_SSL_KEY	Client certificate, for servers that require one.
	POOL_SIZE, SUPER_PI_DB_QUEUE_TARGET, SUPER_PI_DB_QUEUE_INTERVAL	Pool size per node, and the checkout wait (ms) before the pool sheds load. Total connections are about nodes x pool size, plus Oban's listener.
	SUPER_PI_DB_IPV6	true to connect over IPv6.
	SUPER_PI_SQLITE_PATH	SQLite file. A release defaults to the per-user data directory.

Migrations. The development default applies pending migrations at start. A production release does not (auto_migrate: false), so a rolling deploy cannot race on the schema. Run the migration as a separate step before the new version takes traffic:
bin/super_pi eval "SuperPi.Release.migrate()"
bin/super_pi eval "SuperPi.Release.rollback(20261030000001)"   # back to a version

SUPER_PI_AUTO_MIGRATE=true migrates at boot instead.
Poolers. Connect directly, or through a pooler in session mode. Transaction-mode pooling (pgbouncer pool_mode=transaction) is not supported: Oban waits for jobs with LISTEN/NOTIFY, which needs one session, and the driver prepares statements per connection.
Gateway sessions (x-session-id to conversation) are stored in the gateway_sessions table, so they survive a restart and are shared by every node. Idle sessions expire after gateway_session_ttl_days (90), and the table keeps at most gateway_session_limit rows (100,000).
TLS is tested against a real server: make test-postgres-tls creates the certificates, starts PostgreSQL with TLS in Docker and runs test/super_pi/postgres_tls_test.exs. To use your own server, see the file for the variables.
Multi-Node Cluster
A cluster is several BEAM nodes, joined with libcluster, that share one PostgreSQL. SQLite is single-node: the application refuses to start with a cluster strategy and SUPER_PI_STORAGE_BACKEND other than postgres.
	Variable	Meaning
	SUPER_PI_CLUSTER_STRATEGY	none (default), epmd, dnspoll, kubernetes_dns or gossip.
	SUPER_PI_CLUSTER_HOSTS	epmd: comma-separated node names, for example super_pi@10.0.0.1,super_pi@10.0.0.2.
	SUPER_PI_CLUSTER_DNS_QUERY, SUPER_PI_CLUSTER_NODE_BASENAME	dnspoll: the DNS name that lists all nodes, and the node name prefix (default super_pi).
	SUPER_PI_CLUSTER_K8S_SERVICE	kubernetes_dns: the headless Service name.
	SUPER_PI_CLUSTER_GOSSIP_SECRET, SUPER_PI_CLUSTER_GOSSIP_PORT	gossip: shared secret and UDP port (default 45892).
	SUPER_PI_CLUSTER_POLL_MS	Polling interval for dnspoll and kubernetes_dns (default 5000).
	RELEASE_NODE, RELEASE_COOKIE	Node name and cookie of a release. Every node needs the same cookie.

What the cluster guarantees:
	One machine per conversation. The machine is registered in Horde.Registry, so a request on any node reaches it. GET /cluster and SuperPi.Cluster.status/0 show members and machines per node.
	Failover. When the node of a machine stops, Horde.DynamicSupervisor starts the machine on another node. It starts in :recovering, finds the task that was running and resumes it. A task row records its owner node, so a second node does not reset a turn that is still running.
	Coherent documents. After a commit, every node discards cached copies with an older seq.
	Questions across nodes. A client on any node can answer a question that a machine on another node asks.
	Drain. On SIGTERM a node stops taking turns and finishes the running ones (see Rolling deploys in deploy/README.md).

Known limits:
	Horde is eventually consistent. During a netsplit two machines can briefly exist for one conversation. The task lease prevents both from running one task.
	Horde sometimes does not restart a machine after a hard node kill. It was seen when the first node of the Horde cluster died: the survivors dropped the machine and started nothing. The next request for the conversation starts it, and recovery resumes the turn. Until then the turn waits.
	A resumed turn can repeat a tool call that ran before the node died.
	scratch and local workspaces do not survive the loss of a node. Use a shared workspace or artifacts (see Workspaces and Artifacts).

The multi-node tests start three Erlang nodes against a test PostgreSQL (make test-cluster; see the Makefile for the variables).
Deployment
Super-Pi builds as an Elixir release (mix release super_pi) and as a Docker image (docker build -t super-pi .). Examples for the three common targets are in deploy/:
	Docker / compose: deploy/docker-compose.yml starts PostgreSQL, a one-shot migration and two clustered nodes (docker compose up).
	VMs and Proxmox: deploy/vm/ has a systemd unit and an environment file (static epmd host list, or dnspoll).
	Kubernetes: deploy/kubernetes/super-pi.yaml has a Deployment, a headless Service for discovery (kubernetes_dns), a migration Job, readiness on /ready and a PodDisruptionBudget.

A release does not migrate at boot. Run bin/super_pi eval "SuperPi.Release.migrate()" first. The gateway starts from SUPER_PI_GATEWAY=true (with SUPER_PI_GATEWAY_BIND, SUPER_PI_GATEWAY_PORT, SUPER_PI_GATEWAY_TOKEN). GET /ready, GET /health and GET /cluster support probes and operations.
Authentication and Ownership
The Gateway and the RPC server are open on loopback by default. To require a key, set tokens in config or the environment:
config :super_pi, gateway_tokens: [alice: "key-for-alice", bob: "key-for-bob"]   # or plain strings
export SUPER_PI_GATEWAY_TOKEN="key-one,key-two"

	Gateway. Send Authorization: Bearer <key>. A missing or wrong key gets 401 with the OpenAI error code invalid_api_key. / and /health stay open. The gateway refuses to bind a non-loopback address unless a token is configured.
	RPC. With tokens configured, call auth.login with {"token": "..."} before any other method. Without a valid login the server answers -32001.
	Ownership. The principal that creates a conversation owns it. Another principal asking for it gets the same answer as for a conversation that does not exist (-32004 over RPC; a new conversation over the Gateway). Gateway session ids are per principal. A conversation without an owner (created by the CLI) belongs to anonymous, so it is reachable only when authentication is off.
	MCP. The MCP server runs over stdio for the process that started it. Its tools/call goes through the default harness's before_tool pipeline (permissions, protected paths), in the remote mode (accept-edits unless configured).

HTTP Gateway Reference (OpenAI-compatible inference endpoint)
Contract. The gateway implements the OpenAI Chat Completions API (POST /v1/chat/completions, GET /v1/models) as an inference provider. Any client that talks to an OpenAI-compatible provider (OpenCode, the AI SDK, LiteLLM, plain curl) can use it with baseURL = http://127.0.0.1:4000/v1.
One difference matters. The gateway is an agent behind a model-shaped door, not a model proxy. The server runs the agent loop: it calls the LLM, executes tools (read, write, edit, bash, ...) itself under the permission policy, and returns the final answer. The client sends a prompt and gets text back. The client does not execute tools.
bin/super-pi gateway 4000            # loopback only; add --verbose for token-level logs

Endpoints
	Endpoint	Behavior
	GET / and GET /health	Status. Always open.
	GET /v1/models	The four harness ids (virtual models, each with its capabilities) plus models of every configured provider. Older harness ids are accepted but not listed.
	POST /v1/chat/completions	Chat completion, stream: false (JSON) or stream: true (SSE chat.completion.chunk events, ending with data: [DONE]).
	POST /agui/v1/run, GET /agui/v1/sessions/:id/events, POST /agui/v1/sessions/:id/input	AG-UI over SSE. See AG-UI.
	POST /mcp (and DELETE)	MCP over Streamable HTTP. See MCP.
	POST /v1/triggers/:token	Webhook trigger of one schedule. The trigger token authenticates, not the gateway token. See Scheduler.

Request
curl http://127.0.0.1:4000/v1/chat/completions \
  -H 'Authorization: Bearer <key>' \            # only when tokens are configured
  -H 'x-session-id: my-chat' \                  # keeps one conversation across requests
  -H 'x-super-pi-mode: plan' \                  # optional, can only tighten the permission mode
  -d '{"model": "super-pi-code", "stream": true,
       "messages": [{"role": "user", "content": "List the files in lib/"}]}'

	model: a harness id (a virtual model that picks an agent persona with its own plugins and tools) or a model that a registered provider serves, which is passed through to that provider. Anything else returns 404 model_not_found. A model whose provider has no key returns 503 provider_not_configured. GET /v1/models lists exactly the accepted values.
	Sessions. Conversations are durable and live on the server. Send x-session-id (or session_id in the body) to continue one, or x-conversation-id to attach by id. The session-id-to-conversation map is stored in the database, so it survives a restart. The first request of a session seeds the prior messages. Later requests use only the last user message, because the server already holds the history. Without a session id, every request starts a new conversation.
	Streaming. Answer text arrives as delta.content. Reasoning and tool progress arrive as delta.reasoning_content, so a client can show them without mixing them into the answer. usage is reported once. A failed turn ends with finish_reason: "error".
	Errors use the OpenAI shape {"error": {"message", "type", "code"}}: 400 invalid_params, 401 invalid_api_key, 404 model_not_found, 503 provider_not_configured.
	Authentication, ownership and modes: see Authentication and Ownership and Permissions and Remote Modes.

Limitations
	Not supported	What happens
	Client-defined tools, tool_choice, functions	Ignored. The agent uses its own server-side tools. The response never contains tool_calls.
	temperature, top_p, max_tokens, stop, seed, n, stream_options, response_format	Ignored. One choice is returned. Use harness and agent configuration instead.
	Images and other non-text content parts	Dropped. Only text is read.
	/v1/completions, /v1/embeddings, /v1/responses, /v1/audio/*, /v1/images/*	404.
	Replaying history from the client	Later requests in a session use only the last user message. Edited or regenerated earlier messages are not applied.
	Concurrent requests on one session	Queued by the conversation, not run in parallel.
	A model that is not a harness or provider model	404 model_not_found. There is no silent fallback.
	Rate limits, quotas, per-key budgets	None.
	TLS	None. Put a reverse proxy in front for a non-loopback bind.
	Multi-node serving	Supported with PostgreSQL (see Multi-Node Cluster). A load balancer may send a request to any node.
	Token counts for streamed turns	Reported from the provider when it gives them. Not estimated.

Paths
No path is hardcoded. Global config, app data and extra discovery roots resolve from app config, then the environment (SUPER_PI_CONFIG_DIR, SUPER_PI_DATA_DIR, SUPER_PI_DISCOVERY_ROOTS), then the operating system default (:filename.basedir/2). See SuperPi.Discovery.
First-Class Plugin Configuration Architecture
Plugins accept declarative configuration via {PluginModule, opts} or {:alias, opts} tuples. The SuperPi.Extension pipeline runner automatically unpacks these tuples and injects the options into ctx[:config] for all 12 extension lifecycle hooks (run_on_input, run_before_agent_start, run_before_tool, run_after_run, etc.).
defmodule MyCompanyHarness do
  alias SuperPi.Plugins

  use SuperPi.Harness,
    id: "my-company",
    name: "My Company Harness",
    description: "Coding agent with the company safety rules",
    plugins: [
      Plugins.Permissions,
      # Guard against accidental secret leaks and credential reads
      {Plugins.ProtectedPaths, [tools: ["write", "edit", "read"]]},
      # Intercept destructive terminal operations
      {Plugins.ConfirmDestructive, [tools: ["bash"]]},
      # Dynamic model cascading: Pro reasoning for planning -> Flash for coding
      {Plugins.JevRouter, [planning_model: "gemini-3.1-pro-preview", implementation_model: "gemini-3-flash-preview"]},
      # Fast inline bash evaluations bounded by a 10s timeout
      {Plugins.InlineBash, [timeout_ms: 10_000, max_output_bytes: 8_192]},
      # Automatic turn finalization commit
      {Plugins.AutoCommit, [commit_prefix: "[my-agent]", enabled: true]}
    ]
end
Configuration Matrix: Files vs Environment Variables vs Session State
To maintain clean separation of concerns, Super-Pi-BEAM enforces a 3-tier configuration hierarchy:
	Configuration Scope	Target Storage / Location	What Belongs Here
	Tier 1: Declarative Files	lib/super_pi/harness/*.ex (or application codebase)	Architectural Structure & Constraints: Plugin pipeline assembly, tool definitions, static execution boundaries (timeout_ms, max_output_bytes), auto-commit prefixes, and default cascade models. Kept in version control.
	Tier 2: Environment Variables	.env / Shell Environment	Secrets & Infrastructure Adapters: API tokens (GEMINI_API_KEY, SUPER_PI_GATEWAY_TOKEN), database engine selection (SUPER_PI_STORAGE_BACKEND=postgres, DATABASE_URL), tracing (OTEL_EXPORTER_OTLP_ENDPOINT), fast operational overrides (JEV_PLANNING_MODEL, JEV_IMPLEMENTATION_MODEL), and host-specific path rules (PROTECTED_PATHS). Never committed.
	Tier 3: Durable Session State	pi.agent document in SQLite / Postgres	Dynamic Runtime Overrides: Per-turn parameters passed by OpenCode, Gateway requests, or MCP callers (model, temperature, thinking, effort). Persisted durably across process crashes and branch forks.

Adding a Custom Harness
To add a new domain persona (for example a security auditor, a documentation bot or a DevOps engineer):
	Create a module with use SuperPi.Harness (see Declaring a Harness) in your application.
	Register it: config :super_pi, extra_harnesses: [MyApp.Harness.Auditor].
	The persona is immediately available in OpenCode, the HTTP Gateway, the JSON-RPC server, ACP, AG-UI and the CLI (--harness <id>), with no change to the core engine.

[!NOTE]
Client user interfaces (such as web UIs, IDE plugins, or previous Go Bubble Tea experiments) connect decoupled over HTTP Gateway, MCP, or JSON-RPC 2.0. The repository remains pure BEAM.


Alternative Demos & Interactive Modes
1. Live Google Gemini Agentic Demo
Ensure GEMINI_API_KEY is exported in your environment, then run:
mise exec -- mix run examples/gemini_live_demo.exs

2. Interactive Owl Terminal UI
mise exec -- mix run examples/interactive_tui.exs

Supported slash commands inside the TUI:
	/status — Render the live ANSI status bar (conversation ID, model, state, token usage).
	/context — Inspect derived message count and active tools.
	/compact — Trigger manual context compaction.
	/quit — Exit the session.

3. External JSON-RPC 2.0 Showcase Client
Starts SuperPi.RPC.Server on a local TCP port and drives a full session (session.open, session.watch with K = 2 backpressure, session.ack, session.submit):
mise exec -- mix run examples/rpc_showcase_client.exs

4. ACP Client
Starts bin/super-pi acp as a subprocess, creates a session, sends one prompt, prints the streamed text and answers permission requests on the terminal. It does what an editor does:
mise exec -- mix run examples/acp_client.exs "list the files in this directory"

5. AG-UI Client
Needs a running gateway (bin/super-pi gateway 4000). Posts a run, prints text, tool calls and state changes from the SSE stream, and answers a permission request through the input route:
mise exec -- mix run examples/agui_client.exs "what is 15 plus 27?"


Running the Property-Based Test Suite
Super-Pi-BEAM uses ExUnitProperties (StreamData) property-based testing across the core subsystems, plus unit and integration tests.
mix test                                   # whole suite on SQLite
mix test test/super_pi/properties          # property tests only
mix test --seed 0                          # fixed seed; a failure prints the shrunk input

PostgreSQL. The same suite runs on PostgreSQL. Two more kinds of test need a real server and are excluded by default:
export SUPER_PI_STORAGE_BACKEND=postgres
export DATABASE_URL=ecto://user:pass@localhost/super_pi_test   # the database must exist
mix test                                   # whole suite on PostgreSQL

# Real-concurrency tests and the migration property (tag :postgres).
# The migration property migrates down, so give it its own scratch database.
export SUPER_PI_MIGRATION_TEST_URL=ecto://user:pass@localhost/super_pi_migration
mix test --only postgres

Live providers. Smoke tests against real provider APIs (cost money, need network) run only when asked and skip without a key:
GEMINI_API_KEY=... mix test --include live test/super_pi/ai/live_provider_test.exs

Make targets. The project has no CI service. Run these before a merge:
	Target	Runs
	make test	SQLite suite. Compiler warnings fail the run.
	make test-postgres	The suite and the :postgres tests against PostgreSQL 18 in Docker.
	make test-cluster	Multi-node tests. Needs DATABASE_URL; make pg-up starts a PostgreSQL for it.
	make test-postgres-tls	TLS tests against PostgreSQL in Docker.
	make test-image	Builds the Docker image, starts it and probes /health.

To run the PostgreSQL suite against your own server, use the commands in PostgreSQL above.

Project Structure
lib/
├── super_pi.ex
├── super_pi/
│   ├── ai/
│   │   ├── gemini_client.ex       # Live Google Gemini SSE streaming & tool-calling client
│   │   ├── provider.ex            # Provider behaviour (escape hatch for custom models)
│   │   ├── providers.ex           # Provider registry, fail-closed resolution, model catalog
│   │   ├── providers/             # Gemini, Anthropic, OpenAI and Mock providers, shared SSE client
│   │   ├── tool_schemas.ex        # JSON Schema for the built-in tools
│   │   ├── stream_normalizer.ex   # Multi-provider SSE normalizer & partial JSON repair
│   │   └── virtual_model.ex       # Virtual model router & UUIDv7 session affinity
│   ├── auth.ex                    # Bearer tokens and conversation ownership
│   ├── cli.ex                     # Unified CLI (run, chat, flags, subcommands)
│   ├── cluster.ex                 # Cluster configuration and status (libcluster topologies)
│   ├── code_mode/
│   │   └── journal.ex             # Deterministic Codemode crash-and-replay journal
│   ├── compaction.ex              # 4-mode context compaction & tool-pair cut-point finder
│   ├── conversation/
│   │   └── machine.ex             # :gen_statem turn coordinator & 12-hook execution
│   ├── durable/
│   │   ├── context.ex             # Normative 10-rule context derivation & pi.system diffs
│   │   ├── deferred_flusher.ex    # 100ms ETS / 1000ms DB deferred commit batcher
│   │   ├── doc.ex                 # Scoped JSON documents with Jsonpatch asOf rewind
│   │   ├── schemas/               # Ecto schemas (Conversation, Entry, Task, Submission, Document)
│   │   ├── storage.ex             # Atomic commit engine & fork manager
│   │   └── task_engine.ex         # Fsmx task scheduler, wait policies, & subtree abort
│   ├── env/
│   │   ├── behaviour.ex           # Execution environment contract
│   │   ├── client_fs.ex           # Reads the unsaved editor buffer through an ACP client
│   │   ├── file_lock.ex           # Per-path Registry-keyed advisory FileLock
│   │   ├── local.ex               # Local filesystem & gitignore-aware scanner
│   │   └── sandbox_runner.ex      # Unlinked Task supervisor with :max_heap_size & 4 MiB spill
│   ├── discovery.ex               # Config, data and discovery paths (app env, env vars, OS defaults)
│   ├── extension.ex               # Unified 12-hook extension behaviour & pipeline
│   ├── acp/
│   │   ├── server.ex              # Agent Client Protocol agent over stdio (bidirectional JSON-RPC)
│   │   └── session.ex             # ACP session: opaque id, modes, replay, fork, cancel order
│   ├── event.ex                   # SuperPi.Event: the typed turn event, one builder per type
│   ├── event/
│   │   ├── history.ex             # Visible messages in a neutral shape (AG-UI snapshot, ACP replay)
│   │   ├── renderer.ex            # Renderer behaviour (pure state machines)
│   │   └── renderer/              # openai, rpc, tui, acp, agui
│   ├── gateway/
│   │   ├── agui.ex                # AG-UI over SSE (run, attach, input)
│   │   ├── router.ex              # OpenAI-compatible HTTP Gateway with SSE streaming
│   │   └── server.ex              # Bandit listener; refuses a non-loopback bind without a token
│   ├── harness/                   # Harness personas declared with `use SuperPi.Harness`
│   │   ├── assistant.ex           # Knowledge work: questions, web, MCP connectors, no filesystem
│   │   ├── code.ex                # Repository coding agent: rules, skills, hooks, checkpoints, cascading
│   │   ├── defaults.ex            # One resolution ladder for model, workspace, tools and prompt
│   │   ├── legacy.ex              # Delegating shims for the harness modules of earlier releases
│   │   ├── librarian.ex           # Unattended knowledge keeper: memory, scheduler, web
│   │   └── planner.ex             # Read-only planning harness
│   ├── harness.ex                 # SuperPi.Harness behaviour, `use` macro, resolver, aliases
│   ├── mcp/
│   │   ├── client.ex              # MCP client for one server (any transport)
│   │   ├── http_plug.ex           # MCP server over Streamable HTTP, forwarded from the gateway router
│   │   ├── manager.ex             # Starts configured MCP servers, exposes mcp__<server>__<tool>
│   │   ├── server.ex              # Model Context Protocol server (stdio and the shared handler)
│   │   ├── sessions.ex            # Sessions of the HTTP server
│   │   ├── transport.ex           # Transport behaviour
│   │   └── transport/             # stdio and Streamable HTTP (with the HTTP+SSE fallback)
│   ├── memory.ex                  # Durable notes: write, read, link, duplicate warning
│   ├── memory/                    # Search (FTS5, tsvector, LIKE) and the budgeted index
│   ├── schedule.ex                # Schedules: create, tick, claim, run, failure accounting
│   ├── schedule/cron.ex           # Cron `next_after/3` with time zones (tzdata)
│   ├── triggers.ex                # Webhook triggers (POST /v1/triggers/:token)
│   ├── web/                       # Request-forgery policy, fetch, extraction, search adapters
│   ├── plugins/                   # 22 reusable plugins (JevRouter, Handoff, Permissions, Memory, Scheduler, Web, etc.)
│   ├── plugins.ex                 # SuperPi.Plugins registry, aliases, & option resolver
│   ├── repo.ex                    # Runtime-switchable SQLite3 / Postgrex Ecto repo facade
│   ├── repo/
│   │   └── migrator.ex            # Applies pending migrations at startup
│   ├── rpc/
│   │   └── server.ex              # JSON-RPC 2.0 server with K=2 ack-clocked backpressure
│   ├── telemetry.ex               # OpenTelemetry spans and Prometheus metrics
│   ├── tools.ex                   # 7 built-in 3-channel tools & 5 ToolExposure modes
│   ├── tui/
│   │   └── owl.ex                 # Interactive Owl terminal UI
│   ├── ui/
│   │   ├── broker.ex              # Routes questions (ask_question, permission requests) to a client and back
│   │   ├── pending.ex             # Hands a decision from before_tool to wrap_tool
│   │   └── permission_prompt.ex   # Asks a person about a blocked tool call (fails closed)
│   └── workers/
│       ├── memory_harvest_worker.ex  # Extracts durable facts at compaction
│       ├── oban_workers.ex        # Oban workers (generation_retry, compaction, verification, subagents)
│       └── schedule_workers.ex    # Cron tick and scheduled run workers
examples/
├── acp_client.exs                 # Minimal ACP client: starts `bin/super-pi acp`, prompts, answers permissions
├── agui_client.exs                # Minimal AG-UI client for the gateway
├── gemini_live_demo.exs           # Live Gemini 3 Flash tool-calling demo
├── interactive_tui.exs            # Interactive Owl TUI loop
└── rpc_showcase_client.exs        # External JSON-RPC 2.0 client showcase
test/                              # ExUnitProperties property-based & integration test suites
License
MIT. See LICENSE.
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Agent Client Protocol agent over stdio: bin/super-pi acp.
Editors (Zed, JetBrains, GitHub Copilot CLI, the neovim plugins) start the agent as a subprocess and
speak JSON-RPC 2.0, one message per line. ACP is bidirectional: the agent also sends requests
(session/request_permission, fs/read_text_file) and waits for the answer. So this is not
SuperPi.RPC.Server: that module only replies and notifies and has no table of outstanding
requests. Here a pending table maps each outgoing request id to what waits for it.
Methods
	ACP	Super-Pi
	initialize	Agent capabilities, authMethods from Auth.required?/0, harness capabilities in _meta.superPi.harnesses
	authenticate	The token store of auth.login (token in _meta.token or SUPER_PI_GATEWAY_TOKEN)
	session/new	A conversation with workspacePaths: [cwd]. _meta.harness picks the harness. mcpServers are applied to the MCP manager
	session/load	Resume (not fork): replays history as session/update notifications, then answers
	_superpi/session/fork	Fork at the latest entry into a new session (ACP's _ convention for custom methods)
	session/prompt	Submits in a supervised task, so session/cancel can arrive during the prompt
	session/cancel	UI.Broker.cancel_pending/1, then Machine.cancel/1, in that order
	session/set_mode	Sets executionMode within the remote ceiling and the harness ceiling

stopReason: end_turn for a finished turn, cancelled for a cancel, refusal for an error (the
error text goes to the client as a message chunk first).
Terminals and files
terminal/* is never delegated: SandboxRunner gives process-group kill, output spill and the
sandbox, and an editor terminal gives none of that and bypasses permissions.deny. A running command
is a tool_call of kind execute.
config :super_pi, :acp, fs_delegation: :unsaved_only | :never | :always (default
:unsaved_only). fs/read_text_file returns the unsaved editor buffer, the only reason to delegate.
SuperPi.Env.ClientFS asks the client only when the client advertised the method, the machine runs
on this node (the editor's files do not exist on another node) and the path is inside the
workspace. Writes always stay on the server.
Transport
run_stdio/1 starts the server and reads standard input. Output is one JSON object per line on
standard output, so logs must go to standard error (SUPER_PI_LOG_STDERR=1, set by bin/super-pi).
For tests, start_link(send: fun) and send(server, {:acp_line, line}).

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        read_text_file(server, conversation_id, path, opts \\ [])

      


        Asks the client for the text of a file, including unsaved changes. Used by SuperPi.Env.ClientFS.



    


    
      
        run_stdio(opts \\ [])

      


        Starts the server on standard input and output and returns when the input ends.



    


    
      
        start_link(opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      read_text_file(server, conversation_id, path, opts \\ [])



        
          
        

    

  


  

      

          @spec read_text_file(pid(), integer(), String.t(), keyword()) ::
  {:ok, String.t()} | {:error, term()}


      


Asks the client for the text of a file, including unsaved changes. Used by SuperPi.Env.ClientFS.

  



    

  
    
      
    
    
      run_stdio(opts \\ [])



        
          
        

    

  


  

Starts the server on standard input and output and returns when the input ends.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
SuperPi.ACP.Session 
    



      
One ACP session: its id, its conversation, the renderer state and the running prompt.
The sessionId is an opaque string (acp_...), not the conversation id. Editors such as Zed store
it and send it back on session/load, possibly after a restart, so the mapping lives in
SuperPi.Gateway.Sessions (a table), per principal.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cancel(session)

      


        Cancels the turn. The order is load-bearing: pending prompts first, then the machine.



    


    
      
        create(principal, cwd, harness, opts \\ [])

      


        Creates a session and its conversation. harness is the harness module.



    


    
      
        fork(principal, session)

      


        Forks the conversation at its latest visible entry into a new session (_superpi/session/fork).
session/load resumes, so a fork is a separate custom method.



    


    
      
        load(principal, session_id, cwd)

      


        Finds an existing session. Returns {:ok, session} or :error.



    


    
      
        modes(conversation_id)

      


        The modes a client may pick: up to the remote ceiling and the harness ceiling.



    


    
      
        pick_harness(meta)

      


        The harness named in _meta.harness of a request, or the default.



    


    
      
        replay(session)

      


        The history of the session as session/update payloads, for session/load.



    


    
      
        set_mode(conversation_id, mode_id)

      


        Sets the mode. The mode must be one of modes/1.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.ACP.Session{
  conversation_id: term(),
  cwd: term(),
  id: term(),
  last_end: term(),
  prompt: term(),
  renderer: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cancel(session)



        
          
        

    

  


  

      

          @spec cancel(t()) :: :ok


      


Cancels the turn. The order is load-bearing: pending prompts first, then the machine.

  



    

  
    
      
    
    
      create(principal, cwd, harness, opts \\ [])



        
          
        

    

  


  

      

          @spec create(String.t(), String.t(), module(), keyword()) :: t()


      


Creates a session and its conversation. harness is the harness module.

  



  
    
      
    
    
      fork(principal, session)



        
          
        

    

  


  

      

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


      


Forks the conversation at its latest visible entry into a new session (_superpi/session/fork).
session/load resumes, so a fork is a separate custom method.

  



  
    
      
    
    
      load(principal, session_id, cwd)



        
          
        

    

  


  

      

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


      


Finds an existing session. Returns {:ok, session} or :error.

  



  
    
      
    
    
      modes(conversation_id)



        
          
        

    

  


  

      

          @spec modes(integer()) :: %{required(String.t()) => term()}


      


The modes a client may pick: up to the remote ceiling and the harness ceiling.

  



  
    
      
    
    
      pick_harness(meta)



        
          
        

    

  


  

      

          @spec pick_harness(map() | nil) :: {:ok, module()} | {:error, String.t()}


      


The harness named in _meta.harness of a request, or the default.

  



  
    
      
    
    
      replay(session)



        
          
        

    

  


  

      

          @spec replay(t()) :: [map()]


      


The history of the session as session/update payloads, for session/load.

  



  
    
      
    
    
      set_mode(conversation_id, mode_id)



        
          
        

    

  


  

      

          @spec set_mode(integer(), String.t()) :: :ok | {:error, String.t()}


      


Sets the mode. The mode must be one of modes/1.

  


        

      


  

    
SuperPi.AI.GeminiClient 
    



      
Direct Google Generative AI (Gemini) client with SSE streaming, tool-calling schemas,
and cross-provider model normalization (spec.md §3).
Communicates via Req using Gemini's official streamGenerateContent?alt=sse endpoint:
	Model defaults to gemini-3-flash-preview or gemini-2.5-flash.
	Normalizes tool declarations from OpenAI/JSON-schema into Gemini function declaration specs.
	Automatically translates tool calls and results between SuperPi standard messages and Gemini parts.


      


      
        Summary


  
    Functions
  


    
      
        api_key()

      


        Returns the active Google Gemini API key from system environment or config.



    


    
      
        build_gemini_body(payload)

      


        Translates a SuperPi provider payload (messages, system_sections, tools) into the
Google Gemini generateContent JSON structure.



    


    
      
        configured?()

      


        Returns true if a valid Gemini API key is configured and not running under mock LLM mode.



    


    
      
        generate(payload, opts \\ [])

      


        Streams a generation request to the live Gemini API (streamGenerateContent?alt=sse),
normalizing SSE chunks through SuperPi.AI.StreamNormalizer, and optionally invokes
on_delta.(event) as tokens stream in.



    





      


      
        Functions


        


  
    
      
    
    
      api_key()



        
          
        

    

  


  

Returns the active Google Gemini API key from system environment or config.

  



  
    
      
    
    
      build_gemini_body(payload)



        
          
        

    

  


  

Translates a SuperPi provider payload (messages, system_sections, tools) into the
Google Gemini generateContent JSON structure.

  



  
    
      
    
    
      configured?()



        
          
        

    

  


  

Returns true if a valid Gemini API key is configured and not running under mock LLM mode.

  



    

  
    
      
    
    
      generate(payload, opts \\ [])



        
          
        

    

  


  

Streams a generation request to the live Gemini API (streamGenerateContent?alt=sse),
normalizing SSE chunks through SuperPi.AI.StreamNormalizer, and optionally invokes
on_delta.(event) as tokens stream in.

  


        

      


  

    
SuperPi.AI.Provider behaviour
    



      
Behaviour for a model provider.
A provider owns one model API. SuperPi.AI.Providers selects the provider for a model name.
To serve a model that Super-Pi does not support, write a module that implements this
behaviour and register it in the application environment:
config :super_pi, :providers, [MyApp.MyProvider, SuperPi.AI.Providers.Gemini]
Providers earlier in the list win. generate/2 receives the request payload (:model,
:messages, :tools, and so on) and an :on_delta callback. It returns {:ok, message}
or {:error, reason}. The message has the shape %{"role" => "assistant", "content" => [...], "usage" => %{...}}. Call on_delta with the events that SuperPi.AI.StreamNormalizer emits.

      


      
        Summary


  
    Types
  


    
      
        on_delta()

      


        Streaming callback. Receives StreamNormalizer events.



    





  
    Callbacks
  


    
      
        configured?()

      


        Returns true when the provider has the credentials and settings that it needs.



    


    
      
        generate(payload, opts)

      


        Runs a generation request.



    


    
      
        handles?(model)

      


        Returns true when this provider serves model.



    


    
      
        id()

      


        Stable provider identifier, for example "gemini".



    


    
      
        models()

      


        Models to list in catalogs. Each entry has "id" and "label".



    


    
      
        normalize_model(model)

      


        Maps a requested name (for example a harness alias) to the model sent to the API.



    





  
    Functions
  


    
      
        format_error(reason)

      


        Readable text for a generate/2 error reason. Strings pass through unchanged, so text
formatted once is not escaped again.



    





      


      
        Types


        


  
    
      
    
    
      on_delta()



        
          
        

    

  


  

      

          @type on_delta() :: (term() -> any())


      


Streaming callback. Receives StreamNormalizer events.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      configured?()



        
          
        

    

  


  

      

          @callback configured?() :: boolean()


      


Returns true when the provider has the credentials and settings that it needs.

  



  
    
      
    
    
      generate(payload, opts)



        
          
        

    

  


  

      

          @callback generate(payload :: map(), opts :: [{:on_delta, on_delta()}]) ::
  {:ok, map()} | {:error, term()}


      


Runs a generation request.

  



  
    
      
    
    
      handles?(model)



        
          
        

    

  


  

      

          @callback handles?(model :: String.t()) :: boolean()


      


Returns true when this provider serves model.

  



  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @callback id() :: String.t()


      


Stable provider identifier, for example "gemini".

  



  
    
      
    
    
      models()



        
          
        

    

  


  

      

          @callback models() :: [%{required(String.t()) => String.t()}]


      


Models to list in catalogs. Each entry has "id" and "label".

  



  
    
      
    
    
      normalize_model(model)


        (optional)


        
          
        

    

  


  

      

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


      


Maps a requested name (for example a harness alias) to the model sent to the API.

  


        

      

      
        Functions


        


  
    
      
    
    
      format_error(reason)



        
          
        

    

  


  

      

          @spec format_error(term()) :: String.t()


      


Readable text for a generate/2 error reason. Strings pass through unchanged, so text
formatted once is not escaped again.

  


        

      


  

    
SuperPi.AI.Providers 
    



      
Provider registry. Selects the SuperPi.AI.Provider that serves a model.
Resolution order:
	In mock mode (config :super_pi, mock_llm: true) only SuperPi.AI.Providers.Mock is active.
Mock mode is for tests and demos. It never turns on by itself.
	Otherwise the first provider in config :super_pi, :providers whose handles?/1 returns
true serves the model. The default list is Gemini, Anthropic and OpenAI. A provider with no key is listed in the catalog as not available.
	If that provider is not configured, or no provider handles the model, the result is an
error. There is no silent fallback.


      


      
        Summary


  
    Types
  


    
      
        error()

      


    





  
    Functions
  


    
      
        active()

      


        Providers that can serve requests now.



    


    
      
        catalog()

      


        Model catalog of all registered providers, with the provider id and availability.



    


    
      
        format_error(arg)

      


        Human-readable message for a resolution error.



    


    
      
        registered()

      


        Providers registered in the application environment.



    


    
      
        resolve(model)

      


        Returns the provider for model and the model name to send to it.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() ::
  {:no_provider, String.t()} | {:not_configured, provider_id :: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      active()



        
          
        

    

  


  

      

          @spec active() :: [module()]


      


Providers that can serve requests now.

  



  
    
      
    
    
      catalog()



        
          
        

    

  


  

      

          @spec catalog() :: [map()]


      


Model catalog of all registered providers, with the provider id and availability.

  



  
    
      
    
    
      format_error(arg)



        
          
        

    

  


  

      

          @spec format_error(error()) :: String.t()


      


Human-readable message for a resolution error.

  



  
    
      
    
    
      registered()



        
          
        

    

  


  

      

          @spec registered() :: [module()]


      


Providers registered in the application environment.

  



  
    
      
    
    
      resolve(model)



        
          
        

    

  


  

      

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


      


Returns the provider for model and the model name to send to it.

  


        

      


  

    
SuperPi.AI.Providers.Anthropic 
    



      
Anthropic Messages API (claude-*).
Configure with ANTHROPIC_API_KEY or config :super_pi, anthropic_api_key: "...".
Other settings (all optional):
	Config key	Default
	:anthropic_base_url	https://api.anthropic.com
	:anthropic_models	the models listed in /v1/models and the CLI
	:anthropic_max_tokens	8192 (the API requires a limit)
	:anthropic_version	2023-06-01

What is not done:
	Extended thinking is not enabled. A thinking block in the history (for example from an
earlier turn on another provider) is dropped, because Anthropic needs the signed block back
unchanged and thinking is off. Turning thinking on needs the signatures to round-trip, which
has not been verified against the live API.
	--json-schema structured output is ignored.
	Prompt caching markers are not sent.

The request and the stream parsing are tested against a local server that replays the documented
event format. They have not run against the live API (no key was available); see
test/super_pi/ai/live_provider_test.exs for the opt-in live test.

      


      
        Summary


  
    Functions
  


    
      
        build_body(payload, model \\ nil)

      


        The request body for a provider payload.



    





      


      
        Functions


        


    

  
    
      
    
    
      build_body(payload, model \\ nil)



        
          
        

    

  


  

The request body for a provider payload.

  


        

      


  

    
SuperPi.AI.Providers.Gemini 
    



      
Google Gemini provider. Wraps SuperPi.AI.GeminiClient.
Serves gemini-* and google/* models. When a key is configured, it also maps harness
names (super-pi-code, super-pi-planner, default, and so on) to a Gemini model.

      




  

    
SuperPi.AI.Providers.HTTP 
    



      
Streams one request to an SSE model API and normalizes the events (SuperPi.AI.StreamNormalizer).
Shared by the Anthropic and OpenAI providers.
Returns what SuperPi.AI.Provider.generate/2 returns, plus {:retry_after, ms} for a rate limit
or an overloaded server, which the conversation machine turns into a backoff.
Req's own retry is off. The machine owns retries (backoff, cap, durable state), and a second
layer of retries would repeat a request the first one already counted.

      


      
        Summary


  
    Functions
  


    
      
        stream(provider, model, url, headers, body, opts \\ [])

      


    





      


      
        Functions


        


    

  
    
      
    
    
      stream(provider, model, url, headers, body, opts \\ [])



        
          
        

    

  


  

      

          @spec stream(atom(), String.t(), String.t(), list(), map(), keyword()) ::
  {:ok, map()} | {:retry_after, non_neg_integer()} | {:error, term()}


      



  


        

      


  

    
SuperPi.AI.Providers.Mock 
    



      
Echo provider for tests and demos. Active only when config :super_pi, mock_llm: true.
It replies with "Echo: <last user text>" and reports fixed token usage.

      




  

    
SuperPi.AI.Providers.OpenAI 
    



      
OpenAI Chat Completions and Responses APIs (gpt-*, o1*, o3*, o4*).
Configure with OPENAI_API_KEY or config :super_pi, openai_api_key: "...". Other settings:
	Config key	Default
	:openai_base_url	https://api.openai.com/v1
	:openai_models	the models listed in /v1/models and the CLI
	:openai_max_tokens	unset (the API's default)
	:openai_auth_command	unset; an executable that prints a short-lived bearer token to stdout
	:openai_auth_timeout_ms	10000
	:openai_auth_cache_ttl_ms	60000; JWT expiry can shorten this, 0 disables caching
	:openai_responses_models	["gpt-6-astra"]
	:openai_reasoning_effort	%{"gpt-6-sol" => "none"}; a map from model name to effort

Point :openai_base_url at an OpenAI-compatible server (Azure OpenAI, vLLM, Ollama, a proxy) to use
it. Models for such a server are listed with :openai_models; configured model names are also
recognized by this provider, including gateway aliases.
GPT-6 Astra uses the Responses API because its Chat Completions endpoint does not support
function calls at the reasoning efforts the model accepts. Configure additional Responses models
with :openai_responses_models and model effort with :openai_reasoning_effort.
Reasoning summaries and prompt caching controls are not implemented.
The request and the stream parsing are tested against a local server that replays the documented
event format. See test/super_pi/ai/live_provider_test.exs for the opt-in live test.

      


      
        Summary


  
    Functions
  


    
      
        build_body(payload, model \\ nil)

      


        The request body for a provider payload.



    


    
      
        build_responses_body(payload, model \\ nil)

      


        The Responses API body used for GPT-6 Astra.



    





      


      
        Functions


        


    

  
    
      
    
    
      build_body(payload, model \\ nil)



        
          
        

    

  


  

The request body for a provider payload.

  



    

  
    
      
    
    
      build_responses_body(payload, model \\ nil)



        
          
        

    

  


  

The Responses API body used for GPT-6 Astra.

  


        

      


  

    
SuperPi.AI.StreamNormalizer 
    



      
Unified multi-provider LLM SSE stream normalizer and cross-provider message sanitizer (REQ-PBT-04).
Normalizes raw Server-Sent Event (SSE) byte streams from:
	:anthropic (anthropic-messages)
	:openai (openai-responses / openai-completions)
	:google (google-generative-ai)

into a canonical sequence of events:
	{:start, %{model: String.t(), provider: atom()}}
	{:text_delta, %{index: non_neg_integer(), delta: String.t()}}
	{:thinking_delta, %{index: non_neg_integer(), delta: String.t(), signature: String.t() | nil}}

	{:toolcall_delta, %{index: non_neg_integer(), id: String.t(), name: String.t(), raw_json_delta: String.t(), partial_args: map()}}
	{:done, %{stop_reason: String.t(), content: list(map()), usage: map()}}
	{:error, %{reason: term()}}

Guarantees chunk-boundary invariance (REQ-PBT-04): arbitrary byte-level chunk splitting of an
SSE stream produces the exact same final :done message and accumulated tool-call arguments.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        feed_chunk(state, chunk)

      


        Feeds an arbitrary binary chunk into the SSE normalizer and returns {normalized_events, next_state}.
Handles arbitrary mid-line and mid-JSON chunk boundaries without losing state.



    


    
      
        flush(state)

      


        Flushes any remaining complete SSE data in the buffer and returns {events, final_state}.



    


    
      
        new(provider \\ :anthropic, model \\ "claude-sonnet-4-5")

      


        Initializes a new stream normalizer state for provider and model.



    


    
      
        parse_partial_json(raw)

      


        Best-effort incremental JSON object parser for streaming toolcall_delta arguments.
Automatically closes unclosed strings, arrays, and objects so callers can inspect partial_args
before the tool call block finishes streaming.



    


    
      
        sanitize_messages_for_target(messages, target_provider, target_model)

      


        Sanitizes conversation history messages when switching across LLM providers or models (spec.md §5)



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.AI.StreamNormalizer{
  active_block_idx: non_neg_integer() | nil,
  block_counter: non_neg_integer(),
  blocks: map(),
  buffer: String.t(),
  data_lines: [String.t()],
  done?: boolean(),
  last_was_cr?: boolean(),
  model: String.t(),
  provider: :anthropic | :openai | :google,
  started?: boolean(),
  stop_reason: String.t(),
  usage: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      feed_chunk(state, chunk)



        
          
        

    

  


  

      

          @spec feed_chunk(t(), binary()) :: {[tuple()], t()}


      


Feeds an arbitrary binary chunk into the SSE normalizer and returns {normalized_events, next_state}.
Handles arbitrary mid-line and mid-JSON chunk boundaries without losing state.

  



  
    
      
    
    
      flush(state)



        
          
        

    

  


  

      

          @spec flush(t()) :: {[tuple()], t()}


      


Flushes any remaining complete SSE data in the buffer and returns {events, final_state}.

  



    

    

  
    
      
    
    
      new(provider \\ :anthropic, model \\ "claude-sonnet-4-5")



        
          
        

    

  


  

Initializes a new stream normalizer state for provider and model.

  



  
    
      
    
    
      parse_partial_json(raw)



        
          
        

    

  


  

      

          @spec parse_partial_json(String.t()) :: map()


      


Best-effort incremental JSON object parser for streaming toolcall_delta arguments.
Automatically closes unclosed strings, arrays, and objects so callers can inspect partial_args
before the tool call block finishes streaming.

  



  
    
      
    
    
      sanitize_messages_for_target(messages, target_provider, target_model)



        
          
        

    

  


  

      

          @spec sanitize_messages_for_target([map()], atom(), String.t()) :: [map()]


      


Sanitizes conversation history messages when switching across LLM providers or models (spec.md §5):
	Strips provider-proprietary thinkingSignature / redacted_thinking fields or downgrades
unrecognized thinking blocks to plain text / omitted metadata when moving between providers
(e.g. :anthropic -> :openai or :google).
	Preserves thinkingSignature intact when the target (provider, model) matches the block's origin.


  


        

      


  

    
SuperPi.AI.ToolSchemas 
    



      
JSON Schema ("type": "object") for the built-in tools, which are registered with a name and a
description only. The providers send these as the tool's parameter schema.
The Gemini client converts these to the upper-case dialect that Gemini wants.

      


      
        Summary


  
    Functions
  


    
      
        for_tool(arg1)

      


        The parameter schema for tool name. An unknown tool gets an empty object schema.



    


    
      
        parameters(spec, name)

      


        The parameter schema of a tool spec, under any of the keys in use (parameters, MCP
input_schema/inputSchema), else the built-in schema for name.



    





      


      
        Functions


        


  
    
      
    
    
      for_tool(arg1)



        
          
        

    

  


  

      

          @spec for_tool(String.t()) :: map()


      


The parameter schema for tool name. An unknown tool gets an empty object schema.

  



  
    
      
    
    
      parameters(spec, name)



        
          
        

    

  


  

      

          @spec parameters(map(), String.t()) :: map()


      


The parameter schema of a tool spec, under any of the keys in use (parameters, MCP
input_schema/inputSchema), else the built-in schema for name.

  


        

      


  

    
SuperPi.AI.VirtualModel 
    



      
Virtual Model Router and Prompt-Cache Session Affinity Manager (spec.md §4, Step 5).
Provides:
	Virtual model aliases ("fast", "balanced", "deep", "coding") that dynamically resolve
to concrete {provider, model_id, thinking_budget} tuples based on task phase, complexity, or
fallback health.
	Prompt-cache session affinity via pi.provider (UUIDv7): preserves the same sessionId
across linear turns and allocates a fresh UUIDv7 when a conversation forks.


      


      
        Summary


  
    Functions
  


    
      
        ensure_provider_session!(conversation_id, provider, model)

      


        Ensures the conversation has a pi.provider document with a stable sessionId (UUIDv7)
for LLM prompt-cache affinity (spec.md §4.3).



    


    
      
        resolve(model_spec, opts \\ [])

      


        Resolves a virtual model name (or explicit "provider/model" string) into a normalized
routing descriptor %{provider: atom(), model: String.t(), thinking_budget: non_neg_integer()}.



    





      


      
        Functions


        


  
    
      
    
    
      ensure_provider_session!(conversation_id, provider, model)



        
          
        

    

  


  

Ensures the conversation has a pi.provider document with a stable sessionId (UUIDv7)
for LLM prompt-cache affinity (spec.md §4.3).

  



    

  
    
      
    
    
      resolve(model_spec, opts \\ [])



        
          
        

    

  


  

Resolves a virtual model name (or explicit "provider/model" string) into a normalized
routing descriptor %{provider: atom(), model: String.t(), thinking_budget: non_neg_integer()}.

  


        

      


  

    
SuperPi.Artifacts 
    



      
Explicit storage for files that an agent wants to keep.
A scratch workspace disappears when its task ends or its node fails. An artifact does not:
it is stored by name in the database, scoped to one conversation, and survives restarts and
failover. The agent uses three tools:
	Tool	Purpose
	artifact_put	Save text (content) or a workspace file (path) under name. A second put replaces it.
	artifact_get	Return an artifact, or write it to a workspace file (to_path).
	artifact_list	List the artifacts of the conversation.

The backend is SuperPi.Artifacts.Store. The default stores blobs in the repo
(SuperPi.Artifacts.Ecto: PostgreSQL, or SQLite on a single node). Another backend (for
example an S3-compatible bucket) implements the behaviour and is set with
config :super_pi, artifact_store: MyStore.
Limits: artifact_max_bytes per artifact (default 10 MiB) and artifact_max_count per
conversation (default 200). Names are A-Z a-z 0-9 . _ - /, up to 200 characters, with no
.. segment and no leading slash.

      


      
        Summary


  
    Types
  


    
      
        result()

      


    





  
    Functions
  


    
      
        delete(conversation_id, name)

      


    


    
      
        get(conversation_id, name)

      


    


    
      
        list(conversation_id)

      


    


    
      
        max_bytes()

      


    


    
      
        max_count()

      


    


    
      
        put(conversation_id, name, data, content_type \\ "application/octet-stream")

      


    


    
      
        store()

      


    


    
      
        tool_names()

      


    


    
      
        tool_specs()

      


        Tool specifications for the three artifact tools.



    


    
      
        valid_name?(name)

      


        Validates an artifact name.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: {:ok, term()} | {:error, term()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      delete(conversation_id, name)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      get(conversation_id, name)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      list(conversation_id)



        
          
        

    

  


  

      

          @spec list(integer()) :: [map()]


      



  



  
    
      
    
    
      max_bytes()



        
          
        

    

  


  


  



  
    
      
    
    
      max_count()



        
          
        

    

  


  


  



    

  
    
      
    
    
      put(conversation_id, name, data, content_type \\ "application/octet-stream")



        
          
        

    

  


  

      

          @spec put(integer(), String.t(), binary(), String.t()) :: result()


      



  



  
    
      
    
    
      store()



        
          
        

    

  


  


  



  
    
      
    
    
      tool_names()



        
          
        

    

  


  


  



  
    
      
    
    
      tool_specs()



        
          
        

    

  


  

Tool specifications for the three artifact tools.

  



  
    
      
    
    
      valid_name?(name)



        
          
        

    

  


  

      

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


      


Validates an artifact name.

  


        

      


  

    
SuperPi.Artifacts.Ecto 
    



      
Artifact store in the repo (artifacts table): PostgreSQL, or SQLite on a single node.

      




  

    
SuperPi.Artifacts.Store behaviour
    



      
Backend contract for SuperPi.Artifacts. Validation (name, size) happens before a call, so a
backend only stores and fetches. Implement it for another store, such as an S3-compatible bucket.

      


      
        Summary


  
    Callbacks
  


    
      
        delete(conversation_id, name)

      


    


    
      
        get(conversation_id, name)

      


    


    
      
        list(conversation_id)

      


    


    
      
        put(conversation_id, name, data, content_type)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      delete(conversation_id, name)



        
          
        

    

  


  

      

          @callback delete(conversation_id :: integer(), name :: String.t()) ::
  :ok | {:error, term()}


      



  



  
    
      
    
    
      get(conversation_id, name)



        
          
        

    

  


  

      

          @callback get(conversation_id :: integer(), name :: String.t()) ::
  {:ok, %{data: binary(), content_type: String.t(), size: non_neg_integer()}}
  | {:error, :not_found | term()}


      



  



  
    
      
    
    
      list(conversation_id)



        
          
        

    

  


  

      

          @callback list(conversation_id :: integer()) :: [
  %{name: String.t(), size: non_neg_integer(), content_type: String.t()}
]


      



  



  
    
      
    
    
      put(conversation_id, name, data, content_type)



        
          
        

    

  


  

      

          @callback put(
  conversation_id :: integer(),
  name :: String.t(),
  data :: binary(),
  content_type :: String.t()
) :: {:ok, %{name: String.t(), size: non_neg_integer()}} | {:error, term()}


      



  


        

      


  

    
SuperPi.Artifacts.Tools 
    



      
Runs artifact_put, artifact_get and artifact_list for a conversation and its workspace.

      


      
        Summary


  
    Functions
  


    
      
        run(other, args, ws, arg4)

      


    





      


      
        Functions


        


  
    
      
    
    
      run(other, args, ws, arg4)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Auth 
    



      
Bearer-token authentication and conversation ownership for the Gateway and RPC server.
Tokens
Configure tokens with config :super_pi, gateway_tokens: [...] or the
SUPER_PI_GATEWAY_TOKEN environment variable (comma separated). An entry is either a
token string or a {name, token} pair. A named entry makes the principal readable in
logs and ownership records. An unnamed token gets the principal token:<hash prefix>.
The older single :gateway_token key still works.
With no tokens configured the endpoints are open, which is safe only on a loopback
address. SuperPi.Gateway.Server refuses to start on another address without a token.
Open endpoints use the principal "anonymous".
Ownership
The first principal to create a conversation owns it (pi.owner document). Another
principal gets :not_found for it, the same answer as for a conversation that does not
exist, so an id does not reveal that a conversation exists. A conversation with no
owner (created by the CLI, or before this check existed) belongs to "anonymous", so
it is reachable only when authentication is off.

      


      
        Summary


  
    Functions
  


    
      
        anonymous()

      


        Principal used when authentication is off.



    


    
      
        authenticate(presented)

      


        Checks a presented token. Returns {:ok, principal} or :error.
With no tokens configured, any call (including a missing token) is {:ok, "anonymous"}.



    


    
      
        authorized?(conversation_id, principal)

      


        True when principal may use the conversation.



    


    
      
        bearer_token(arg1)

      


        Extracts the token from an Authorization: Bearer ... header value.



    


    
      
        claim!(conversation_id, principal)

      


        Records principal as the owner of conversation_id.



    


    
      
        owner(conversation_id)

      


        Owner of a conversation ("anonymous" when none is recorded).



    


    
      
        required?()

      


        True when at least one token is configured.



    


    
      
        tokens()

      


        Returns %{token => principal} from config and environment.



    





      


      
        Functions


        


  
    
      
    
    
      anonymous()



        
          
        

    

  


  

Principal used when authentication is off.

  



  
    
      
    
    
      authenticate(presented)



        
          
        

    

  


  

      

          @spec authenticate(String.t() | nil) :: {:ok, String.t()} | :error


      


Checks a presented token. Returns {:ok, principal} or :error.
With no tokens configured, any call (including a missing token) is {:ok, "anonymous"}.

  



  
    
      
    
    
      authorized?(conversation_id, principal)



        
          
        

    

  


  

True when principal may use the conversation.

  



  
    
      
    
    
      bearer_token(arg1)



        
          
        

    

  


  

Extracts the token from an Authorization: Bearer ... header value.

  



  
    
      
    
    
      claim!(conversation_id, principal)



        
          
        

    

  


  

Records principal as the owner of conversation_id.

  



  
    
      
    
    
      owner(conversation_id)



        
          
        

    

  


  

Owner of a conversation ("anonymous" when none is recorded).

  



  
    
      
    
    
      required?()



        
          
        

    

  


  

True when at least one token is configured.

  



  
    
      
    
    
      tokens()



        
          
        

    

  


  

      

          @spec tokens() :: %{required(String.t()) => String.t()}


      


Returns %{token => principal} from config and environment.

  


        

      


  

    
SuperPi.CLI 
    



      
Unified Command-Line Interface for Super-Pi-BEAM.
Provides a single, standardized CLI for all agent harnesses:
	Supports --harness <id> (code, assistant, librarian, planner). --agent is a deprecated alias:
self selects code, research selects planner.
	Supports non-interactive -p / --prompt / --print and streaming turns (--input-format stream-json).
	Supports conversation continuation (-c, --continue) and resumption (--conversation <id>).
	Unified subcommands for harnesses, models, agents, mcp, plugins, remote-control, and session.
	Guarantees clean process lifecycle management with synchronous registry unregistration on shutdown.


      


      
        Summary


  
    Functions
  


    
      
        agents_catalog()

      


        Harnesses as the agents entries of workspace.metadata. The key is kept for wire compatibility.
Each entry has "id" and "description" plus the harness capabilities.



    


    
      
        default_extensions()

      


    


    
      
        execute_session(flags, positional, opts \\ [])

      


    


    
      
        help_text()

      


    


    
      
        launch_interactive_tui(conv_id, flags, workspace_dirs, opts \\ [])

      


    


    
      
        models_catalog()

      


    


    
      
        parse_args(argv)

      


        Parses command-line arguments (argv) into {:subcommand, cmd, args, flags} or {:run, flags, positional}.



    


    
      
        run(argv, opts \\ [])

      


        Executes the parsed CLI command and returns {exit_code, output_string}.



    


    
      
        slash_commands()

      


        The slash commands that every interface lists: RPC workspace.metadata and ACP
available_commands_update. Each is %{"name", "description"}.



    





      


      
        Functions


        


  
    
      
    
    
      agents_catalog()



        
          
        

    

  


  

Harnesses as the agents entries of workspace.metadata. The key is kept for wire compatibility.
Each entry has "id" and "description" plus the harness capabilities.

  



  
    
      
    
    
      default_extensions()



        
          
        

    

  


  


  



    

  
    
      
    
    
      execute_session(flags, positional, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      help_text()



        
          
        

    

  


  


  



    

  
    
      
    
    
      launch_interactive_tui(conv_id, flags, workspace_dirs, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      models_catalog()



        
          
        

    

  


  


  



  
    
      
    
    
      parse_args(argv)



        
          
        

    

  


  

Parses command-line arguments (argv) into {:subcommand, cmd, args, flags} or {:run, flags, positional}.

  



    

  
    
      
    
    
      run(argv, opts \\ [])



        
          
        

    

  


  

Executes the parsed CLI command and returns {exit_code, output_string}.

  



  
    
      
    
    
      slash_commands()



        
          
        

    

  


  

The slash commands that every interface lists: RPC workspace.metadata and ACP
available_commands_update. Each is %{"name", "description"}.

  


        

      


  

    
SuperPi.Cluster 
    



      
The distributed BEAM cluster: nodes connected by libcluster, one shared PostgreSQL, one machine
per conversation (SuperPi.Conversation.Locator).
Configuration
config :super_pi, :cluster is set from the environment (config/runtime.exs):
	Variable	Meaning
	SUPER_PI_CLUSTER_STRATEGY	none (default), epmd, dnspoll, kubernetes_dns, gossip
	SUPER_PI_CLUSTER_HOSTS	epmd: node names, comma separated (super_pi@10.0.0.1,super_pi@10.0.0.2)
	SUPER_PI_CLUSTER_DNS_QUERY	dnspoll: a name that resolves to every node (A records)
	SUPER_PI_CLUSTER_NODE_BASENAME	dnspoll, kubernetes_dns: the node name before @ (default super_pi)
	SUPER_PI_CLUSTER_K8S_SERVICE	kubernetes_dns: the headless Service name
	SUPER_PI_CLUSTER_POLL_MS	polling interval for dnspoll and kubernetes_dns (default 5000)
	SUPER_PI_CLUSTER_GOSSIP_SECRET	gossip: shared secret for the multicast packets
	SUPER_PI_CLUSTER_GOSSIP_PORT	gossip: UDP port (default 45892)

Nodes also need a distribution name and a shared cookie (RELEASE_NODE, RELEASE_COOKIE with
a release; --name and --cookie otherwise). A cluster requires PostgreSQL: with SQLite the
application refuses to start.

      


      
        Summary


  
    Functions
  


    
      
        children()

      


        Child specs for the application: the libcluster supervisor when a strategy is configured.



    


    
      
        enabled?()

      


        True when a cluster strategy is configured.



    


    
      
        status()

      


        A summary of the cluster: this node, the connected nodes, the registry and supervisor members,
and how many conversation machines run on each node.



    


    
      
        strategy()

      


    


    
      
        topologies()

      


        The libcluster topologies from configuration. Empty when clustering is off.



    


    
      
        validate!()

      


        Raises when the configuration cannot work: a cluster over SQLite. Called at application start.



    





      


      
        Functions


        


  
    
      
    
    
      children()



        
          
        

    

  


  

Child specs for the application: the libcluster supervisor when a strategy is configured.

  



  
    
      
    
    
      enabled?()



        
          
        

    

  


  

True when a cluster strategy is configured.

  



  
    
      
    
    
      status()



        
          
        

    

  


  

A summary of the cluster: this node, the connected nodes, the registry and supervisor members,
and how many conversation machines run on each node.

  



  
    
      
    
    
      strategy()



        
          
        

    

  


  


  



  
    
      
    
    
      topologies()



        
          
        

    

  


  

The libcluster topologies from configuration. Empty when clustering is off.

  



  
    
      
    
    
      validate!()



        
          
        

    

  


  

Raises when the configuration cannot work: a cluster over SQLite. Called at application start.

  


        

      


  

    
SuperPi.CodeMode.Journal 
    



      
Deterministic Codemode Replay Journal (Decision 07, Step 8).
When a Codemode script executes nested execute_tool(call_index, tool_name, args) calls inside a
durable task (task_id), each completed nested call is persisted in a task-scoped document
(scope_kind: "task", scope_id: task_id, kind: "pi.codemode.journal").
If the BEAM node or worker crashes mid-script and TaskEngine.reconcile_on_open!/1 restarts the
Codemode task, execute_journaled_tool/5 replays the exact recorded 3-channel result for already
completed call_index steps without re-executing external side effects, and only runs live tool
execution for unrecorded steps.

      


      
        Summary


  
    Functions
  


    
      
        execute_journaled_tool(task_id, call_index, tool_name, args, executor_fun)

      


        Executes a nested tool call at deterministic step call_index within task_id.



    


    
      
        run_script(task_id, steps_spec, executor_fun, opts \\ [])

      


        Runs a sequence of Codemode step specifications [{tool_name, args}, ...] under task_id with
automatic crash recovery replay. If simulate_crash_at_index is set, raises after that step so
tests can verify deterministic replay on subsequent runs.



    





      


      
        Functions


        


  
    
      
    
    
      execute_journaled_tool(task_id, call_index, tool_name, args, executor_fun)



        
          
        

    

  


  

Executes a nested tool call at deterministic step call_index within task_id.
	If (call_index, tool_name, args) is already recorded in pi.codemode.journal for task_id,
returns {:replayed, cached_result} without invoking executor_fun.
	Otherwise invokes executor_fun.(tool_name, args), persists the result in pi.codemode.journal,
and returns {:executed, fresh_result}.


  



    

  
    
      
    
    
      run_script(task_id, steps_spec, executor_fun, opts \\ [])



        
          
        

    

  


  

Runs a sequence of Codemode step specifications [{tool_name, args}, ...] under task_id with
automatic crash recovery replay. If simulate_crash_at_index is set, raises after that step so
tests can verify deterministic replay on subsequent runs.

  


        

      


  

    
SuperPi.Compaction 
    



      
4-Mode Context Compaction Engine (Decision 08, REQ-PBT-06).
Supports all 4 compaction modes:
	:manual — User or RPC explicitly triggers /compact with optional custom instructions.
	:threshold — Synchronous turn-boundary compaction when current_tokens + reserve_tokens >= context_window
(reserve_tokens: 16_384, keep_recent_tokens: 20_000).
	:background — Asynchronous Oban worker (SuperPi.Workers.CompactionWorker) triggered when
current_tokens >= background_tokens; summarizes older turns concurrently and appends a
non-destructive pi.compaction entry (head_entry_id) without blocking the active stream.
	:overflow — Auto-recovery compaction when an LLM provider returns a context-window overflow error;
compacts with a tighter keep_recent_tokens budget and signals immediate retry.

Cut-Point Tool-Pair Invariant (REQ-PBT-06)
find_safe_cut_point/2 walks backwards from the end of visible_entries until keep_recent_tokens
is accumulated, and then advances/adjusts the cut index so that no tool_call assistant entry is ever
separated from its corresponding role: "tool" result entries. Every tool result in the kept tail
is guaranteed to have its originating assistant tool_call also in the kept tail.

      


      
        Summary


  
    Functions
  


    
      
        check_policy(conversation_id, opts \\ [])

      


        Evaluates whether :threshold or :background compaction should run based on current token usage.
Returns :none, {:threshold, meta}, or {:background, meta}.



    


    
      
        compact!(conversation_id, mode \\ :manual, opts \\ [])

      


        Executes compaction in one of the 4 modes (:manual, :threshold, :background, :overflow).



    


    
      
        estimate_entry_tokens(entry)

      


        Estimates token count for an entry (~4 chars per token heuristic).



    


    
      
        estimate_total_tokens(entries)

      


    


    
      
        find_safe_cut_point(visible_entries, keep_recent_tokens)

      


        Computes {compacted_prefix, kept_tail, head_entry_id} for visible_entries given keep_recent_tokens.



    





      


      
        Functions


        


    

  
    
      
    
    
      check_policy(conversation_id, opts \\ [])



        
          
        

    

  


  

Evaluates whether :threshold or :background compaction should run based on current token usage.
Returns :none, {:threshold, meta}, or {:background, meta}.

  



    

    

  
    
      
    
    
      compact!(conversation_id, mode \\ :manual, opts \\ [])



        
          
        

    

  


  

      

          @spec compact!(integer(), atom(), keyword()) ::
  {:ok, :noop} | {:ok, map()} | {:enqueued, Oban.Job.t()}


      


Executes compaction in one of the 4 modes (:manual, :threshold, :background, :overflow).
	For :background with enqueue: true, schedules an asynchronous Oban job on the :compaction queue.
	Otherwise computes the safe cut point (find_safe_cut_point/2), summarizes the prefix, and appends a
durable pi.compaction entry with head_entry_id: first_kept_id.


  



  
    
      
    
    
      estimate_entry_tokens(entry)



        
          
        

    

  


  

Estimates token count for an entry (~4 chars per token heuristic).

  



  
    
      
    
    
      estimate_total_tokens(entries)



        
          
        

    

  


  


  



  
    
      
    
    
      find_safe_cut_point(visible_entries, keep_recent_tokens)



        
          
        

    

  


  

Computes {compacted_prefix, kept_tail, head_entry_id} for visible_entries given keep_recent_tokens.
Guarantees the Tool-Pair Cut-Point Invariant (REQ-PBT-06):
	kept_tail never starts on a role == "tool" message entry.
	Every role == "tool" entry in kept_tail has its preceding role == "assistant" tool-call entry
included in kept_tail as well.


  


        

      


  

    
SuperPi.Conversation.Locator 
    



      
Finds, or starts, the one machine of a conversation. The machine is unique in the whole
cluster: its name is registered in Horde.Registry, so a request that lands on any node reaches
the same process (a pid on another node works with Machine.submit/3 and the rest of the API).
Supervision
config :super_pi, machine_supervision:
	:horde (default). Horde.DynamicSupervisor places the machine on a node and restarts it on
another node when its node stops. The machine starts in :recovering, finds the task that was
running, and resumes it.
	:local. The machine runs under the supervisor of the calling node and stays there. If the
node stops, the name is released and the next request starts the machine on whichever node
receives it (no automatic resume). Use it when a conversation must stay with the node that
holds its local or scratch workspace.

restart: :transient (default) restarts a machine that stops abnormally. restart: :temporary
never restarts it; use that for short-lived helpers such as subagent children.
A netsplit can briefly allow two machines for one conversation. Horde removes one when the
nodes reconnect. Task rows carry the owner node, so the survivor does not reset a live task.

      


      
        Summary


  
    Functions
  


    
      
        all()

      


        All conversation ids that have a machine, with their pids (the whole cluster).



    


    
      
        await_gone(conversation_id, tries \\ 100)

      


        Waits until the conversation has no registered machine. Returns :ok or :timeout.



    


    
      
        ensure_started(conversation_id, machine_opts \\ [], opts \\ [])

      


        Returns {:ok, pid} for the conversation's machine, starting it if there is none.
machine_opts are the options of Machine.start_link/1 (:extensions, test hooks).
Options: :restart (default :transient), :supervision (default from config).



    


    
      
        ensure_started!(conversation_id, extensions, opts \\ [])

      


        The pid of the conversation's machine, started with extensions when none runs. With
set_extensions: true a running machine gets extensions too: the gateway resolves the harness
on every request. The RPC server keeps a running machine's extensions.



    


    
      
        key(conversation_id)

      


    


    
      
        registry()

      


    


    
      
        whereis(conversation_id)

      


        The machine pid for the conversation, on any node, or nil.



    





      


      
        Functions


        


  
    
      
    
    
      all()



        
          
        

    

  


  

All conversation ids that have a machine, with their pids (the whole cluster).

  



    

  
    
      
    
    
      await_gone(conversation_id, tries \\ 100)



        
          
        

    

  


  

Waits until the conversation has no registered machine. Returns :ok or :timeout.

  



    

    

  
    
      
    
    
      ensure_started(conversation_id, machine_opts \\ [], opts \\ [])



        
          
        

    

  


  

      

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


      


Returns {:ok, pid} for the conversation's machine, starting it if there is none.
machine_opts are the options of Machine.start_link/1 (:extensions, test hooks).
Options: :restart (default :transient), :supervision (default from config).

  



    

  
    
      
    
    
      ensure_started!(conversation_id, extensions, opts \\ [])



        
          
        

    

  


  

The pid of the conversation's machine, started with extensions when none runs. With
set_extensions: true a running machine gets extensions too: the gateway resolves the harness
on every request. The RPC server keeps a running machine's extensions.

  



  
    
      
    
    
      key(conversation_id)



        
          
        

    

  


  


  



  
    
      
    
    
      registry()



        
          
        

    

  


  


  



  
    
      
    
    
      whereis(conversation_id)



        
          
        

    

  


  

      

          @spec whereis(term()) :: pid() | nil


      


The machine pid for the conversation, on any node, or nil.

  


        

      


  

    
SuperPi.Conversation.Machine 
    



      
Runtime Conversation Turn Coordinator (:gen_statem with [:handle_event_function, :state_enter])
synchronized with durable Fsmx tasks (SuperPi.Durable.TaskEngine) and the 12-hook
SuperPi.Extension pipeline (REQ-FSM-01..REQ-FSM-06, 09 - Data Flows and Extension Injection Points.md).
States
	:recovering — Runs TaskEngine.reconcile_on_open!/1 on startup and transitions to :idle.
	:idle — Accepts submit/3 (:queue, :steer, :write) and manual compact/2.
	:preparing_request — Runs before_agent_start, derives context (Context.derive/1), runs before_request and before_provider_request.
	:streaming_llm — Streams or invokes the configured llm_responder and normalizes events; handles mid-stream :steer preemption.
	:executing_tools — Runs tool calls one at a time: before_tool in the machine, then wrap_tool -> SandboxRunner -> after_tool in a task, so the machine still answers cancel, steer and get_state while a tool runs. Then after_tools. A :steer lets the running tool finish and skips the rest of the batch.
	:sleeping_backoff — Pauses turn execution when provider rate-limits/retries occur (TaskEngine.sleep_until/3).
	:awaiting_children — A tool result carried the control directive %{"await" => ...}
(delegate_subagent). The durable task is waiting on its child tasks and the machine parks, like
:sleeping_backoff, still answering cancel, get_state and compact. A child that settles wakes
the task and tells the machine ({:task_woken, task_id}, from TaskEngine, on any node). A poll
(config :super_pi, :await_poll_ms, default 5 s) covers a lost message. On wake the machine stores
one user message per child with its summary and goes on at :preparing_request. Not a tool result:
the tool call already has one (the acknowledgement), and a second result for one call id is refused
by the providers.
	:compacting — Runs before_compact or default compaction and records pi.compaction with head_entry_id.
	:settling_run — Runs after_run verification gate; either loops back to :preparing_request ({:continue, prompt}) or completes the durable pi.generation task and returns to :idle.


      


      
        Summary


  
    Functions
  


    
      
        cancel(pid_or_via)

      


        Cancels the running turn: stops the LLM request or the running tool (with its OS processes),
records a "cancelled" result for every tool call without a result, marks the durable task
cancelled, replies {:error, :cancelled} to the waiting submit caller and returns to :idle.



    


    
      
        child_spec(opts)

      


    


    
      
        compact(pid_or_via, opts \\ [])

      


        Runs manual compaction. During a turn the request waits until the conversation is idle, so a
compaction never lands between a tool call and its result. opts[:timeout] (default 30 s)
bounds the wait. Returns {:ok, :noop}, {:ok, :cancelled} or {:ok, result}.



    


    
      
        get_state(pid_or_via)

      


        Returns the current {:state, data} snapshot of the :gen_statem.



    


    
      
        resume_pending(pid_or_via)

      


        Tells the machine that a pending pi.generation task was stored for it (a scheduled run, see
SuperPi.Schedule). An idle machine starts the task at once. A busy one starts it when its
turn ends. A machine that is still recovering finds the task itself.



    


    
      
        safe_submit(pid_or_via, text, opts \\ [])

      


        submit/3 for entry points (gateway, RPC): a machine that exits or a call that times out is
{:error, reason}, not an exit of the caller.



    


    
      
        set_extensions(pid_or_via, extensions)

      


        Updates the active extension pipeline for the conversation machine.



    


    
      
        start_link(opts)

      


    


    
      
        submit(pid_or_via, text, opts \\ [])

      


        Submits user input with mode :queue (default), :steer (preempts active tool batch/stream), or :write (passive append).



    


    
      
        via_tuple(conversation_id)

      


    





      


      
        Functions


        


  
    
      
    
    
      cancel(pid_or_via)



        
          
        

    

  


  

Cancels the running turn: stops the LLM request or the running tool (with its OS processes),
records a "cancelled" result for every tool call without a result, marks the durable task
cancelled, replies {:error, :cancelled} to the waiting submit caller and returns to :idle.
The subtree goes with it: the task's live children (subagents, also while the turn is parked in
:awaiting_children) are aborted bottom-up by TaskEngine.cancel_task/2, which calls
abort_task!/1 on each, and the machines of those children are cancelled.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



    

  
    
      
    
    
      compact(pid_or_via, opts \\ [])



        
          
        

    

  


  

Runs manual compaction. During a turn the request waits until the conversation is idle, so a
compaction never lands between a tool call and its result. opts[:timeout] (default 30 s)
bounds the wait. Returns {:ok, :noop}, {:ok, :cancelled} or {:ok, result}.

  



  
    
      
    
    
      get_state(pid_or_via)



        
          
        

    

  


  

Returns the current {:state, data} snapshot of the :gen_statem.

  



  
    
      
    
    
      resume_pending(pid_or_via)



        
          
        

    

  


  

Tells the machine that a pending pi.generation task was stored for it (a scheduled run, see
SuperPi.Schedule). An idle machine starts the task at once. A busy one starts it when its
turn ends. A machine that is still recovering finds the task itself.

  



    

  
    
      
    
    
      safe_submit(pid_or_via, text, opts \\ [])



        
          
        

    

  


  

submit/3 for entry points (gateway, RPC): a machine that exits or a call that times out is
{:error, reason}, not an exit of the caller.

  



  
    
      
    
    
      set_extensions(pid_or_via, extensions)



        
          
        

    

  


  

Updates the active extension pipeline for the conversation machine.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  



    

  
    
      
    
    
      submit(pid_or_via, text, opts \\ [])



        
          
        

    

  


  

Submits user input with mode :queue (default), :steer (preempts active tool batch/stream), or :write (passive append).

  



  
    
      
    
    
      via_tuple(conversation_id)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Discovery 
    



      
Multi-Tier Customization Discovery Engine (23 - Deprecating AGY and Unifying Workspace Plugins and CLI.md).
Discovers and resolves Rules (AGENTS.md, GEMINI.md, .agents/rules/*.md),
Skills (skills/<name>/SKILL.md, skills.json),
and Hooks (hooks.json) in strict precedence order:
	Workspace .agents/ (or .agent/, _agents/, _agent/) walking up from cwd to the .git root.
	Declared workspace JSON manifests (skills.json, plugins.json with entries, inherits, include_only, exclude).
	Global configuration directory (see "Paths").
	Built-in application skills (<app data dir>/builtin/skills/).
	Global declared JSON manifests (skills.json).

Paths
No path is hardcoded. Each directory resolves in this order:
	Directory	Option or app env	Environment variable	Default
	Global config	:global_config_dir	SUPER_PI_CONFIG_DIR	:filename.basedir(:user_config, "super-pi")
	App data	:app_data_dir	SUPER_PI_DATA_DIR	:filename.basedir(:user_data, "super-pi")
	Extra global roots	:discovery_roots	SUPER_PI_DISCOVERY_ROOTS (path-separated)	none

The defaults follow each operating system: XDG on Linux, ~/Library/Application Support on
macOS, and %APPDATA% on Windows. Extra roots are scanned like the global config directory,
after it. Use them to read a directory that another tool owns.

      


      
        Summary


  
    Functions
  


    
      
        ancestor_chain(start_dir)

      


        Walks up from start_dir to the repository root (directory containing .git).
If no .git boundary exists in any parent, returns [start_dir].
Returns all ancestor directories from highest priority (start_dir) to lowest (repo_root).



    


    
      
        default_app_data_dir()

      


        Application data directory (transcripts, built-in skills). See the module doc.



    


    
      
        default_global_config_dir()

      


        Global configuration directory. See the module doc for how it resolves.



    


    
      
        default_knowledge_paths()

      


        Roots of a knowledge base: config :super_pi, :knowledge_paths, else default_workspace_paths/0.



    


    
      
        default_workspace_paths()

      


        Workspace roots for a conversation that names none: config :super_pi, :workspace_paths, else the
current working directory. This is the only place the server reads the working directory for it.



    


    
      
        discover_hooks_files(workspace_dirs, opts \\ [])

      


        Discovers all hooks.json files across workspace .agents/hooks.json, active plugins, and <global config>/hooks.json.



    


    
      
        discover_rule_files(workspace_dirs, opts \\ [])

      


        Discovers all active rule files (GEMINI.md, AGENTS.md, .agents/rules/*.md) for workspace_dirs,
deduplicating by canonical resolved path (File.read_link / Path.expand) so a rule file is never
injected more than once.



    


    
      
        discover_skills(workspace_dirs, opts \\ [])

      


        Discovers all skills across the 5 priority tiers. Higher-priority skills override lower-priority
skills with the same name.
Returns [%{name: String.t(), description: String.t(), path: String.t(), tier: atom()}].



    


    
      
        extra_roots()

      


        Extra global roots that are scanned like the global config directory.



    


    
      
        parse_skill_md(skill_md_path)

      


        Parses YAML frontmatter (name and description) from a SKILL.md file.



    


    
      
        resolve_json_manifest(manifest_path, repo_root, visited \\ MapSet.new())

      


        Resolves a skills.json or plugins.json manifest recursively (inherits + entries),
applying include_only and exclude regex/glob filters.



    





      


      
        Functions


        


  
    
      
    
    
      ancestor_chain(start_dir)



        
          
        

    

  


  

Walks up from start_dir to the repository root (directory containing .git).
If no .git boundary exists in any parent, returns [start_dir].
Returns all ancestor directories from highest priority (start_dir) to lowest (repo_root).

  



  
    
      
    
    
      default_app_data_dir()



        
          
        

    

  


  

Application data directory (transcripts, built-in skills). See the module doc.

  



  
    
      
    
    
      default_global_config_dir()



        
          
        

    

  


  

Global configuration directory. See the module doc for how it resolves.

  



  
    
      
    
    
      default_knowledge_paths()



        
          
        

    

  


  

      

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


      


Roots of a knowledge base: config :super_pi, :knowledge_paths, else default_workspace_paths/0.

  



  
    
      
    
    
      default_workspace_paths()



        
          
        

    

  


  

      

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


      


Workspace roots for a conversation that names none: config :super_pi, :workspace_paths, else the
current working directory. This is the only place the server reads the working directory for it.

  



    

  
    
      
    
    
      discover_hooks_files(workspace_dirs, opts \\ [])



        
          
        

    

  


  

Discovers all hooks.json files across workspace .agents/hooks.json, active plugins, and <global config>/hooks.json.

  



    

  
    
      
    
    
      discover_rule_files(workspace_dirs, opts \\ [])



        
          
        

    

  


  

Discovers all active rule files (GEMINI.md, AGENTS.md, .agents/rules/*.md) for workspace_dirs,
deduplicating by canonical resolved path (File.read_link / Path.expand) so a rule file is never
injected more than once.

  



    

  
    
      
    
    
      discover_skills(workspace_dirs, opts \\ [])



        
          
        

    

  


  

Discovers all skills across the 5 priority tiers. Higher-priority skills override lower-priority
skills with the same name.
Returns [%{name: String.t(), description: String.t(), path: String.t(), tier: atom()}].

  



  
    
      
    
    
      extra_roots()



        
          
        

    

  


  

Extra global roots that are scanned like the global config directory.

  



  
    
      
    
    
      parse_skill_md(skill_md_path)



        
          
        

    

  


  

Parses YAML frontmatter (name and description) from a SKILL.md file.

  



    

  
    
      
    
    
      resolve_json_manifest(manifest_path, repo_root, visited \\ MapSet.new())



        
          
        

    

  


  

Resolves a skills.json or plugins.json manifest recursively (inherits + entries),
applying include_only and exclude regex/glob filters.

  


        

      


  

    
SuperPi.Drain 
    



      
Graceful shutdown of a node (REQ-CLU-07).
On SIGTERM the application calls drain/1 before it stops. The node
	stops accepting new work: the gateway answers 503 shutting_down (with Retry-After) and
GET /ready returns 503, so a load balancer or Kubernetes sends traffic elsewhere; RPC
refuses session.open and session.submit;
	waits for the conversation machines on this node to finish their running turns, up to
config :super_pi, drain_timeout_ms (default 30 000);
	stops. Idle machines under Horde.DynamicSupervisor are restarted on the other nodes, and a
turn that did not finish in time is resumed from the durable state by the machine that
replaces it.


      


      
        Summary


  
    Functions
  


    
      
        accepting?()

      


        True while the node accepts new work.



    


    
      
        busy_conversations()

      


        Ids of the conversations on this node whose machine is in the middle of a turn.



    


    
      
        drain(timeout \\ nil)

      


        Stops accepting work and waits until no local machine is busy. Returns :drained or
{:timeout, busy_conversation_ids}.



    


    
      
        resume()

      


        Accepts work again (used by tests, and after a cancelled shutdown).



    


    
      
        stop_accepting()

      


        Stops accepting new work.



    





      


      
        Functions


        


  
    
      
    
    
      accepting?()



        
          
        

    

  


  

True while the node accepts new work.

  



  
    
      
    
    
      busy_conversations()



        
          
        

    

  


  

Ids of the conversations on this node whose machine is in the middle of a turn.

  



    

  
    
      
    
    
      drain(timeout \\ nil)



        
          
        

    

  


  

Stops accepting work and waits until no local machine is busy. Returns :drained or
{:timeout, busy_conversation_ids}.

  



  
    
      
    
    
      resume()



        
          
        

    

  


  

Accepts work again (used by tests, and after a cancelled shutdown).

  



  
    
      
    
    
      stop_accepting()



        
          
        

    

  


  

Stops accepting new work.

  


        

      


  

    
SuperPi.Durable.Context 
    



      
Normative 10-Rule Context Derivation Engine (packages/durable/docs/spec.md §2.1).
Responsibilities:
	Walk conversation fork ancestry (libgraph DAG) to collect visible entries in order.
	Replay positional pi.system entries (full baseline + delta prompt sections and tools)
and append minimal delta entries when configuration changes so provider prompt caches stay warm.
	Slice the active window from the newest visible head_entry_id marker (pi.compaction or pi.reset).
	Apply non-destructive ContextEdit operations (omit and replace) in entry order.


      


      
        Summary


  
    Types
  


    
      
        derived_context()

      


    





  
    Functions
  


    
      
        derive(conversation_id, visible \\ nil)

      


        Derives the active LLM context for conversation_id according to the 10-rule specification.
visible is the result of visible_entries_with_graph/1 when the caller already has it.



    


    
      
        ensure_system_state!(conversation_id, desired_sections, desired_tools, visible \\ nil)

      


        Compares desired_sections and desired_tools against the conversation's replayed pi.system
state. Appends a "full" baseline on first request, a "delta" entry only when a section or tool
changed, or nothing when unchanged (preserving LLM prompt cache prefixes).



    


    
      
        visible_entries_with_graph(conversation_id)

      


        Builds the fork ancestry DAG (Graph) and returns all visible entries for conversation_id
in chronological order, respecting parent_entry_id fork cutoffs.



    





      


      
        Types


        


  
    
      
    
    
      derived_context()



        
          
        

    

  


  

      

          @type derived_context() :: %{
  conversation_id: integer(),
  ancestry_graph: Graph.t(),
  system_sections: [%{required(String.t()) => String.t()}],
  system_prompt: String.t(),
  tools: [map()],
  head_marker_entry_id: integer() | nil,
  active_entries: [SuperPi.Durable.Schemas.Entry.t()],
  messages: [map()]
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      derive(conversation_id, visible \\ nil)



        
          
        

    

  


  

      

          @spec derive(integer(), {[SuperPi.Durable.Schemas.Entry.t()], Graph.t()} | nil) ::
  derived_context()


      


Derives the active LLM context for conversation_id according to the 10-rule specification.
visible is the result of visible_entries_with_graph/1 when the caller already has it.

  



    

  
    
      
    
    
      ensure_system_state!(conversation_id, desired_sections, desired_tools, visible \\ nil)



        
          
        

    

  


  

      

          @spec ensure_system_state!(
  integer(),
  [map()],
  [map()],
  [SuperPi.Durable.Schemas.Entry.t()] | nil
) ::
  {:unchanged | :full | :delta, SuperPi.Durable.Schemas.Entry.t() | nil}


      


Compares desired_sections and desired_tools against the conversation's replayed pi.system
state. Appends a "full" baseline on first request, a "delta" entry only when a section or tool
changed, or nothing when unchanged (preserving LLM prompt cache prefixes).

  



  
    
      
    
    
      visible_entries_with_graph(conversation_id)



        
          
        

    

  


  

      

          @spec visible_entries_with_graph(integer()) ::
  {[SuperPi.Durable.Schemas.Entry.t()], Graph.t()}


      


Builds the fork ancestry DAG (Graph) and returns all visible entries for conversation_id
in chronological order, respecting parent_entry_id fork cutoffs.

  


        

      


  

    
SuperPi.Durable.DeferredFlusher 
    



      
Implements pi-durable deferred commit batching (REQ-DUR-04, REQ-DUR-05).
Streaming partial tokens and tool stdout commit to :ets every 100ms so UI watchers see
instant updates, and flush to SQLite/PostgreSQL lazily within 1000ms or piggyback on the
next immediate commit.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        ensure_pending_ets!()

      


    


    
      
        flush_now!()

      


        Flushes all pending deferred ETS updates to Ecto immediately (REQ-DUR-05).
Safe to call inside or outside an existing Ecto transaction.



    


    
      
        pending_count()

      


    


    
      
        stage_deferred(scope_kind, scope_id, kind, value, key \\ "")

      


        Stages a deferred document update in ETS immediately (100ms memory path) and schedules
a lazy database flush within persist_within_ms (default 1000ms).



    


    
      
        start_link(opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      ensure_pending_ets!()



        
          
        

    

  


  


  



  
    
      
    
    
      flush_now!()



        
          
        

    

  


  

Flushes all pending deferred ETS updates to Ecto immediately (REQ-DUR-05).
Safe to call inside or outside an existing Ecto transaction.

  



  
    
      
    
    
      pending_count()



        
          
        

    

  


  


  



    

  
    
      
    
    
      stage_deferred(scope_kind, scope_id, kind, value, key \\ "")



        
          
        

    

  


  

Stages a deferred document update in ETS immediately (100ms memory path) and schedules
a lazy database flush within persist_within_ms (default 1000ms).

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Doc 
    



      
Scoped JSON document manager supporting latest and rewindable (fork: "as_of") policies.
Rewindable documents store base snapshots and RFC 6902 (Jsonpatch) operational deltas
stamped with the commit seq, enabling exact historical reconstruction on conversation fork
via snapshot_as_of/3. Active snapshots are cached in :ets (:super_pi_doc_cache).

      


      
        Summary


  
    Functions
  


    
      
        builtin_spec(kind)

      


    


    
      
        cache_invalidate(keys)

      


        Removes cache entries (another node wrote these documents).



    


    
      
        ensure_ets!()

      


    


    
      
        put_doc(scope_kind, scope_id, kind, new_value, seq, opts \\ [])

      


        Creates or updates a scoped document at seq and caches the new immutable snapshot in ETS.



    


    
      
        put_ets_overlay(scope_kind, scope_id, kind, value, seq, key \\ "")

      


        Writes a fast in-memory ETS overlay for deferred commits (100ms streaming updates).



    


    
      
        snapshot(scope_kind, scope_id, kind, key \\ "")

      


        Reads the latest snapshot of a document, checking ETS first before reconstructing from Ecto.



    


    
      
        snapshot_as_of(conversation_id, kind, at_seq, key \\ "")

      


        Reconstructs a rewindable conversation document (pi.agent) as of at_seq, walking
conversation fork ancestry when at_seq predates the fork point (spec.md §3.3).



    


    
      
        snapshot_for_update(scope_kind, scope_id, kind, key \\ "")

      


        Reads the latest value of a document from the database, never from the cache, and (on
PostgreSQL) locks its row until the transaction ends. Use it for a read-modify-write inside
SuperPi.Durable.Storage.commit/1: a cached copy may be older than what another node wrote.



    





      


      
        Functions


        


  
    
      
    
    
      builtin_spec(kind)



        
          
        

    

  


  


  



  
    
      
    
    
      cache_invalidate(keys)



        
          
        

    

  


  

Removes cache entries (another node wrote these documents).

  



  
    
      
    
    
      ensure_ets!()



        
          
        

    

  


  


  



    

  
    
      
    
    
      put_doc(scope_kind, scope_id, kind, new_value, seq, opts \\ [])



        
          
        

    

  


  

Creates or updates a scoped document at seq and caches the new immutable snapshot in ETS.

  



    

  
    
      
    
    
      put_ets_overlay(scope_kind, scope_id, kind, value, seq, key \\ "")



        
          
        

    

  


  

Writes a fast in-memory ETS overlay for deferred commits (100ms streaming updates).

  



    

  
    
      
    
    
      snapshot(scope_kind, scope_id, kind, key \\ "")



        
          
        

    

  


  

Reads the latest snapshot of a document, checking ETS first before reconstructing from Ecto.

  



    

  
    
      
    
    
      snapshot_as_of(conversation_id, kind, at_seq, key \\ "")



        
          
        

    

  


  

Reconstructs a rewindable conversation document (pi.agent) as of at_seq, walking
conversation fork ancestry when at_seq predates the fork point (spec.md §3.3).

  



    

  
    
      
    
    
      snapshot_for_update(scope_kind, scope_id, kind, key \\ "")



        
          
        

    

  


  

Reads the latest value of a document from the database, never from the cache, and (on
PostgreSQL) locks its row until the transaction ends. Use it for a read-modify-write inside
SuperPi.Durable.Storage.commit/1: a cached copy may be older than what another node wrote.

  


        

      


  

    
SuperPi.Durable.DocCache 
    



      
Keeps the document cache (SuperPi.Durable.Doc) coherent across nodes.
After a commit, the writer broadcasts the keys it wrote (broadcast/1). Every other node drops
those entries and reads the new value from the database on its next read. On a single node
nothing is sent.
This is best effort and is backed by the cache TTL: a node can still read an old value for a
moment after another node commits.

      


      
        Summary


  
    Functions
  


    
      
        broadcast(keys)

      


        Tells the other nodes that these cache keys changed. Does nothing without other nodes.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      broadcast(keys)



        
          
        

    

  


  

Tells the other nodes that these cache keys changed. Does nothing without other nodes.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.Conversation 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(conversation, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.Conversation{
  __meta__: term(),
  created_seq: term(),
  id: term(),
  inserted_at: term(),
  owner_kind: term(),
  owner_task_id: term(),
  parent_conversation_id: term(),
  parent_entry_id: term(),
  updated_at: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(conversation, attrs)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.Document 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(doc, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.Document{
  __meta__: term(),
  created_seq: term(),
  fork_policy: term(),
  history_policy: term(),
  id: term(),
  inserted_at: term(),
  key: term(),
  kind: term(),
  retired_seq: term(),
  scope_id: term(),
  scope_kind: term(),
  updated_at: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(doc, attrs)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.DocumentRevision 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(rev, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.DocumentRevision{
  __meta__: term(),
  document_id: term(),
  id: term(),
  inserted_at: term(),
  is_checkpoint_base: term(),
  ops: term(),
  seq: term(),
  value: term(),
  version: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(rev, attrs)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.Entry 
    




      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(entry, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.Entry{
  __meta__: term(),
  conversation_id: term(),
  data: term(),
  edits: term(),
  head_entry_id: term(),
  id: term(),
  inserted_at: term(),
  kind: term(),
  seq: term(),
  updated_at: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(entry, attrs)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.Memory 
    



      
A durable note of the Memory plugin (memories table).
A note belongs to a scope (scope_kind, scope_id): owner (the principal that owns the
conversation, the default) or global. It does not belong to a conversation. Notes are not forked
and not rewound, so origin_conversation_id is a plain integer, deliberately not a foreign key,
and deleting a conversation never deletes knowledge. created_seq, origin_conversation_id and
origin_entry_seq keep an as-of view possible later.
topics is a space-separated string of normalized words (see SuperPi.Memory.normalize_topics/1),
so one text column feeds the lexical index. superseded_by_id marks a corrected note: it stays
readable and ranks below the note that replaced it.
The lexical index (memories_fts on SQLite, the generated search column on PostgreSQL) is not a
field here. The database keeps it in step with the row.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(memory, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.Memory{
  __meta__: term(),
  body: term(),
  confidence: term(),
  created_seq: term(),
  id: term(),
  inserted_at: term(),
  origin_conversation_id: term(),
  origin_entry_seq: term(),
  pinned: term(),
  provenance: term(),
  scope_id: term(),
  scope_kind: term(),
  slug: term(),
  source: term(),
  superseded_by_id: term(),
  title: term(),
  topics: term(),
  updated_at: term(),
  updated_seq: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(memory, attrs)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.MemoryLink 
    



      
A typed edge between two notes of one scope (memory_links table): related, derived_from or
supersedes. A supersedes edge also sets superseded_by_id on the older note.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        changeset(link, attrs)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.MemoryLink{
  __meta__: term(),
  created_seq: term(),
  from_id: term(),
  id: term(),
  inserted_at: term(),
  rel: term(),
  to_id: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      changeset(link, attrs)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.Schedule 
    



      
A scheduled or webhook-triggered run (schedules table).
	kind: "cron" (fires at cron read in timezone) or "webhook" (fires on
POST /v1/triggers/:token).
	mode: where a run happens. "fork" branches the owning conversation at its latest entry,
"append" adds the turn to the owning conversation, "fresh" starts a new conversation from
the stored agent snapshot.
	status: "active", "paused" (three consecutive failed runs, see SuperPi.Schedule) or
"cancelled".
	next_fire_at: the next scheduled minute of a cron schedule, moved forward by the tick.
	last_fire_at: the latest scheduled minute that a run claimed. The claim is a conditional
update on this column, which makes a run idempotent.

Rows are keyed by conversation_id, not stored in a conversation document, so forking a
conversation does not copy its schedules.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        kinds()

      


    


    
      
        modes()

      


    


    
      
        statuses()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.Schedule{
  __meta__: term(),
  agent: term(),
  catch_up: term(),
  claimed_at: term(),
  consecutive_failures: term(),
  conversation_id: term(),
  cron: term(),
  harness: term(),
  id: term(),
  inserted_at: term(),
  kind: term(),
  last_conversation_id: term(),
  last_error: term(),
  last_fire_at: term(),
  last_task_id: term(),
  mode: term(),
  name: term(),
  next_fire_at: term(),
  principal: term(),
  prompt: term(),
  status: term(),
  timezone: term(),
  token_hash: term(),
  updated_at: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      kinds()



        
          
        

    

  


  


  



  
    
      
    
    
      modes()



        
          
        

    

  


  


  



  
    
      
    
    
      statuses()



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.Submission 
    



      
Durable conversation submission lifecycle managed with Fsmx.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        after_transition_multi(struct, from, to, state_field)

      


    


    
      
        before_transition(struct, from, to, state_field)

      


    


    
      
        changeset(submission, attrs)

      


    


    
      
        transition_changeset(submission, from, to, params)

      


    


    
      
        transition_changeset(changeset, from, to, params, state_field)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.Submission{
  __meta__: term(),
  conversation_id: term(),
  created_seq: term(),
  entry_id: term(),
  id: term(),
  inserted_at: term(),
  kind: term(),
  payload: term(),
  request_id: term(),
  settlement: term(),
  status: term(),
  updated_at: term(),
  updated_seq: term(),
  when_busy: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      after_transition_multi(struct, from, to, state_field)



        
          
        

    

  


  


  



  
    
      
    
    
      before_transition(struct, from, to, state_field)



        
          
        

    

  


  


  



  
    
      
    
    
      changeset(submission, attrs)



        
          
        

    

  


  


  



  
    
      
    
    
      transition_changeset(submission, from, to, params)



        
          
        

    

  


  


  



  
    
      
    
    
      transition_changeset(changeset, from, to, params, state_field)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Schemas.Task 
    



      
Persisted durable task state machine managed with Fsmx (REQ-FSM-01..REQ-FSM-05).

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        after_transition_multi(struct, from, to, state_field)

      


    


    
      
        before_transition(struct, from, to, state_field)

      


    


    
      
        changeset(task, attrs)

      


    


    
      
        terminal?(task)

      


    


    
      
        transition_changeset(task, from, to, params)

      


    


    
      
        transition_changeset(changeset, from, to, params, state_field)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Durable.Schemas.Task{
  __meta__: term(),
  abandon_on_restart: term(),
  abort_requested: term(),
  attempt: term(),
  background: term(),
  conversation_id: term(),
  created_seq: term(),
  id: term(),
  input: term(),
  inserted_at: term(),
  kind: term(),
  owner_node: term(),
  owner_task_id: term(),
  phase: term(),
  restart_limit: term(),
  result: term(),
  sleep_until: term(),
  state: term(),
  status: term(),
  updated_at: term(),
  updated_seq: term(),
  version: term(),
  wait_policy: term(),
  waiting_on_task_ids: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      after_transition_multi(struct, from, to, state_field)



        
          
        

    

  


  


  



  
    
      
    
    
      before_transition(struct, from, to, state_field)



        
          
        

    

  


  


  



  
    
      
    
    
      changeset(task, attrs)



        
          
        

    

  


  


  



  
    
      
    
    
      terminal?(task)



        
          
        

    

  


  


  



  
    
      
    
    
      transition_changeset(task, from, to, params)



        
          
        

    

  


  


  



  
    
      
    
    
      transition_changeset(changeset, from, to, params, state_field)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Durable.Storage 
    



      
Transactional durable storage engine (SuperPi.Durable.Storage) implementing:
	Monotonic sequence numbers (Seq)
	Conversation creation (with reserved ROOT_CONVERSATION_ID = 1) and atomic built-in documents
	Conversation forking at any visible entry with asOf rewind of pi.agent and fresh pi.provider UUIDv7
	Entry appending with head markers and ContextEdit operations


      


      
        Summary


  
    Functions
  


    
      
        append_entry!(conversation_id, kind, data, opts \\ [])

      


        Appends an immutable entry to conversation_id.
Supports head_entry_id: :self (used by pi.reset) or an explicit integer EntryId (used by pi.compaction).



    


    
      
        commit(fun)

      


        Executes a durable commit, first draining any pending deferred updates (REQ-DUR-05)
and allocating a monotonic seq number.



    


    
      
        configure_agent!(conversation_id, changes)

      


        Updates the conversation's pi.agent rewindable document (Conversation.configure()).



    


    
      
        create_conversation!(opts \\ [])

      


        Atomically creates a conversation and initializes its 5 built-in documents:
pi.agent, pi.provider (UUIDv7), pi.live, pi.inbox, and pi.usage.



    


    
      
        current_seq()

      


    


    
      
        ensure_root_conversation!(agent_config \\ %{})

      


        Opens or lazily creates the root conversation (id = 1) with its 5 built-in documents (spec.md §2.5).



    


    
      
        fork_conversation!(parent_conversation_id, at_entry_id, opts \\ [])

      


        Atomically forks parent_conversation_id at at_entry_id (spec.md §2.5, §3.7)



    


    
      
        latest_conversation()

      


        The most recently created top-level conversation (no owning task), or nil.
Used by --continue.



    


    
      
        next_seq!()

      


        Allocates and returns the next monotonic sequence number (Seq).



    


    
      
        root_conversation_id()

      


    


    
      
        row_locks?()

      


        True when the backend supports SELECT ... FOR UPDATE.



    


    
      
        tx_opts()

      


        Options for Repo.transaction/2. SQLite takes the write lock up front
(BEGIN IMMEDIATE) so a read-then-write transaction cannot lose a race.



    





      


      
        Functions


        


    

  
    
      
    
    
      append_entry!(conversation_id, kind, data, opts \\ [])



        
          
        

    

  


  

Appends an immutable entry to conversation_id.
Supports head_entry_id: :self (used by pi.reset) or an explicit integer EntryId (used by pi.compaction).

  



  
    
      
    
    
      commit(fun)



        
          
        

    

  


  

Executes a durable commit, first draining any pending deferred updates (REQ-DUR-05)
and allocating a monotonic seq number.

  



  
    
      
    
    
      configure_agent!(conversation_id, changes)



        
          
        

    

  


  

Updates the conversation's pi.agent rewindable document (Conversation.configure()).

  



    

  
    
      
    
    
      create_conversation!(opts \\ [])



        
          
        

    

  


  

Atomically creates a conversation and initializes its 5 built-in documents:
pi.agent, pi.provider (UUIDv7), pi.live, pi.inbox, and pi.usage.

  



  
    
      
    
    
      current_seq()



        
          
        

    

  


  


  



    

  
    
      
    
    
      ensure_root_conversation!(agent_config \\ %{})



        
          
        

    

  


  

Opens or lazily creates the root conversation (id = 1) with its 5 built-in documents (spec.md §2.5).

  



    

  
    
      
    
    
      fork_conversation!(parent_conversation_id, at_entry_id, opts \\ [])



        
          
        

    

  


  

Atomically forks parent_conversation_id at at_entry_id (spec.md §2.5, §3.7):
	Copies pi.agent asOf the target entry's commit seq
	Mints a fresh pi.provider UUIDv7 (forks never copy parent's provider UUID)
	Initializes fresh pi.live, pi.inbox, and pi.usage documents


  



  
    
      
    
    
      latest_conversation()



        
          
        

    

  


  

The most recently created top-level conversation (no owning task), or nil.
Used by --continue.

  



  
    
      
    
    
      next_seq!()



        
          
        

    

  


  

Allocates and returns the next monotonic sequence number (Seq).
One atomic upsert, valid on SQLite and PostgreSQL. The row lock held until
commit serializes concurrent allocators.

  



  
    
      
    
    
      root_conversation_id()



        
          
        

    

  


  


  



  
    
      
    
    
      row_locks?()



        
          
        

    

  


  

True when the backend supports SELECT ... FOR UPDATE.

  



  
    
      
    
    
      tx_opts()



        
          
        

    

  


  

Options for Repo.transaction/2. SQLite takes the write lock up front
(BEGIN IMMEDIATE) so a read-then-write transaction cannot lose a race.

  


        

      


  

    
SuperPi.Durable.TaskEngine 
    



      
Durable task state machine scheduler (REQ-FSM-01..REQ-FSM-05, REQ-OBAN-01..REQ-OBAN-02).
Uses Fsmx inside Ecto.Multi transactions to enforce valid state transitions:
	pending -> running | aborted | cancelled | orphaned | failed

	running -> waiting (all_settled | fail_fast) | sleeping (sleep_until) | completing | completed | failed | aborted

	Open-time recovery (reconcile_on_open!/1): resets surviving running tasks to pending,
increments attempt, cancels tasks with abandon_on_restart: true, and fails tasks that
exceed restart_limit (default 5).
	Bottom-up subtree abort (abort_task!/1): marks the target task and its foreground-owned
children abort_requested: true, settling children before completing the parent's abort.
	A parent in waiting that a settled child wakes (pending) is announced to its conversation's
machine, on any node, once the transaction has committed ({:task_woken, task_id}). A machine
that is gone finds the woken task when it next opens.


      


      
        Summary


  
    Functions
  


    
      
        abort_task!(task_id)

      


        Bottom-up subtree abort (spec.md §5.4):
Marks the target task and all non-background owned descendants abort_requested: true.
Settles leaf descendants as "aborted" first, then settles the parent task.



    


    
      
        cancel_task(task_id, result \\ %{"reason" => "cancelled"})

      


        Cancels a "running" or "sleeping" task with result (a user cancel). Live children are
aborted and a waiting parent is reconciled, as for fail_task/2. A sleeping task's wake job
finds it no longer sleeping and does nothing.



    


    
      
        checkpoint_task(task_id, next_phase, new_state)

      


        Checkpoints a running task to a new phase ({phase: next_phase, ...}).



    


    
      
        complete_task(task_id, result \\ %{})

      


        Completes a task with result.



    


    
      
        create_task(conversation_id, kind, input \\ %{}, opts \\ [])

      


        Creates a new durable task in "pending" status.
Rejects creation if owner_task_id is already completing, terminal, or abort_requested.



    


    
      
        fail_task(task_id, error_msg)

      


        Fails a task with error_map and triggers fail_fast or all_settled reconciliation on its parent.



    


    
      
        get_task(task_id)

      


        The task as stored, or nil.



    


    
      
        get_tasks(task_ids)

      


        The tasks with these ids, in id order.



    


    
      
        live_children(task_id)

      


        The foreground tasks that task_id owns and that have not settled.



    


    
      
        next_pending_generation(conversation_id)

      


        The oldest pending pi.generation task of the conversation, or nil. A machine that starts
after a crash or a failover resumes it (see Machine, :reconcile).



    


    
      
        next_waiting_generation(conversation_id)

      


        The oldest pi.generation task of the conversation that waits on its children (waiting), or
nil. A machine that starts while a turn is parked resumes the park (see Machine, :reconcile).



    


    
      
        reconcile_on_open!(conversation_id)

      


        Open-time reconciliation (spec.md §2.5, §5.4, REQ-FSM-04, REQ-FSM-05)



    


    
      
        sleep_until(task_id, wake_at, checkpoint_state \\ nil)

      


        Transitions a running task to "sleeping" until wake_at (DateTime.t()) and schedules an
Oban wake job (REQ-OBAN-01).



    


    
      
        start_task(task_id)

      


        Atomically transitions a task to "running". The task row is locked for the
read and the write, so two workers cannot both claim it: the loser gets
{:error, :already_running}.



    


    
      
        transition_task(task_id, target_status, extra_params \\ %{})

      


        Performs an atomic Fsmx transition under a row lock (REQ-FSM-01, REQ-FSM-02).
Returns {:ok, task}, {:error, :not_found} or {:error, changeset}.



    


    
      
        wait_for_children(task_id, child_task_ids, wait_policy \\ "all_settled", opts \\ [])

      


        Transitions a running task to "waiting" on child_task_ids with policy "all_settled" or "fail_fast".



    


    
      
        wake_sleeping_task(task_id)

      


        Wakes a "sleeping" task back to "pending" when its deadline arrives.



    





      


      
        Functions


        


  
    
      
    
    
      abort_task!(task_id)



        
          
        

    

  


  

Bottom-up subtree abort (spec.md §5.4):
Marks the target task and all non-background owned descendants abort_requested: true.
Settles leaf descendants as "aborted" first, then settles the parent task.

  



    

  
    
      
    
    
      cancel_task(task_id, result \\ %{"reason" => "cancelled"})



        
          
        

    

  


  

Cancels a "running" or "sleeping" task with result (a user cancel). Live children are
aborted and a waiting parent is reconciled, as for fail_task/2. A sleeping task's wake job
finds it no longer sleeping and does nothing.

  



  
    
      
    
    
      checkpoint_task(task_id, next_phase, new_state)



        
          
        

    

  


  

Checkpoints a running task to a new phase ({phase: next_phase, ...}).

  



    

  
    
      
    
    
      complete_task(task_id, result \\ %{})



        
          
        

    

  


  

Completes a task with result.
	If the task still has live foreground owned child tasks, transitions to "completing" and holds result.
	Otherwise transitions to "completed" and reconciles any parent task waiting on it.


  



    

    

  
    
      
    
    
      create_task(conversation_id, kind, input \\ %{}, opts \\ [])



        
          
        

    

  


  

Creates a new durable task in "pending" status.
Rejects creation if owner_task_id is already completing, terminal, or abort_requested.

  



  
    
      
    
    
      fail_task(task_id, error_msg)



        
          
        

    

  


  

Fails a task with error_map and triggers fail_fast or all_settled reconciliation on its parent.

  



  
    
      
    
    
      get_task(task_id)



        
          
        

    

  


  

The task as stored, or nil.

  



  
    
      
    
    
      get_tasks(task_ids)



        
          
        

    

  


  

The tasks with these ids, in id order.

  



  
    
      
    
    
      live_children(task_id)



        
          
        

    

  


  

The foreground tasks that task_id owns and that have not settled.

  



  
    
      
    
    
      next_pending_generation(conversation_id)



        
          
        

    

  


  

The oldest pending pi.generation task of the conversation, or nil. A machine that starts
after a crash or a failover resumes it (see Machine, :reconcile).

  



  
    
      
    
    
      next_waiting_generation(conversation_id)



        
          
        

    

  


  

The oldest pi.generation task of the conversation that waits on its children (waiting), or
nil. A machine that starts while a turn is parked resumes the park (see Machine, :reconcile).

  



  
    
      
    
    
      reconcile_on_open!(conversation_id)



        
          
        

    

  


  

Open-time reconciliation (spec.md §2.5, §5.4, REQ-FSM-04, REQ-FSM-05):
	Resets surviving "running" tasks for conversation_id to "pending" and increments attempt.
	If abandon_on_restart: true, settles the task as "cancelled".
	If attempt > restart_limit, settles the task as "failed" with "restart_limit_exceeded".


  



    

  
    
      
    
    
      sleep_until(task_id, wake_at, checkpoint_state \\ nil)



        
          
        

    

  


  

Transitions a running task to "sleeping" until wake_at (DateTime.t()) and schedules an
Oban wake job (REQ-OBAN-01).

  



  
    
      
    
    
      start_task(task_id)



        
          
        

    

  


  

Atomically transitions a task to "running". The task row is locked for the
read and the write, so two workers cannot both claim it: the loser gets
{:error, :already_running}.

  



    

  
    
      
    
    
      transition_task(task_id, target_status, extra_params \\ %{})



        
          
        

    

  


  

Performs an atomic Fsmx transition under a row lock (REQ-FSM-01, REQ-FSM-02).
Returns {:ok, task}, {:error, :not_found} or {:error, changeset}.

  



    

    

  
    
      
    
    
      wait_for_children(task_id, child_task_ids, wait_policy \\ "all_settled", opts \\ [])



        
          
        

    

  


  

Transitions a running task to "waiting" on child_task_ids with policy "all_settled" or "fail_fast".
The parent row is locked while the children are read and the parent is
written. A child that settles concurrently takes the same lock in
reconcile_parent_after_child_settled!/2, so it either sees "waiting" and
wakes the parent, or commits first and this call sees it settled. No lost wakeup.
Options: :phase and :state are checkpointed together with the move to "waiting". The
task is no longer running afterwards, so a later checkpoint_task/3 would be refused.

  



  
    
      
    
    
      wake_sleeping_task(task_id)



        
          
        

    

  


  

Wakes a "sleeping" task back to "pending" when its deadline arrives.

  


        

      


  

    
SuperPi.Env.Behaviour behaviour
    



      
Unified execution environment contract (SuperPi.Env, REQ-SAFE-01..REQ-SAFE-04).
Provides isolated filesystem, search, and OS process operations that never crash the BEAM VM.

      


      
        Summary


  
    Callbacks
  


    
      
        edit_file(path, old_text, new_text, opts)

      


    


    
      
        exec_command(cmd, args, opts)

      


    


    
      
        id()

      


    


    
      
        list_files(root_dir, opts)

      


    


    
      
        read_file(path, opts)

      


    


    
      
        scan_lines(root_dir, pattern, opts)

      


    


    
      
        write_file(path, content, opts)

      


    





      


      
        Callbacks


        


  
    
      
    
    
      edit_file(path, old_text, new_text, opts)



        
          
        

    

  


  

      

          @callback edit_file(
  path :: String.t(),
  old_text :: String.t(),
  new_text :: String.t(),
  opts :: keyword()
) ::
  {:ok, %{replacements: non_neg_integer()}} | {:error, term()}


      



  



  
    
      
    
    
      exec_command(cmd, args, opts)



        
          
        

    

  


  

      

          @callback exec_command(cmd :: String.t(), args :: [String.t()], opts :: keyword()) ::
  {:ok,
   %{exit_code: integer(), output: String.t(), spilled_path: String.t() | nil}}
  | {:error, term()}


      



  



  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @callback id() :: String.t()


      



  



  
    
      
    
    
      list_files(root_dir, opts)



        
          
        

    

  


  

      

          @callback list_files(root_dir :: String.t(), opts :: keyword()) ::
  {:ok, [String.t()]} | {:error, term()}


      



  



  
    
      
    
    
      read_file(path, opts)



        
          
        

    

  


  

      

          @callback read_file(path :: String.t(), opts :: keyword()) ::
  {:ok, String.t()} | {:error, term()}


      



  



  
    
      
    
    
      scan_lines(root_dir, pattern, opts)



        
          
        

    

  


  

      

          @callback scan_lines(root_dir :: String.t(), pattern :: String.t(), opts :: keyword()) ::
  {:ok, [map()]} | {:error, term()}


      



  



  
    
      
    
    
      write_file(path, content, opts)



        
          
        

    

  


  

      

          @callback write_file(path :: String.t(), content :: String.t(), opts :: keyword()) ::
  :ok | {:error, term()}


      



  


        

      


  

    
SuperPi.Env.ClientFS 
    



      
Reads a file through the ACP client, so the agent sees the unsaved editor buffer.
This is the one real gain of ACP fs/read_text_file. Everything else about delegating file access
costs something: it routes I/O around the workspace boundary check and around Env.FileLock, and it
breaks outright when the machine runs on another node than the ACP connection, because the
editor's filesystem does not exist there. So maybe_read/4 asks the client only when all of these hold:
	config :super_pi, :acp, fs_delegation: is not :never. Values: :unsaved_only (default),
:never, :always.
	An SuperPi.ACP.Server on this node serves the conversation and its client advertised
fs.readTextFile.
	The workspace is local.
	The path is inside a workspace root (Permissions.within?/2), checked before the request leaves.

With :unsaved_only a failed request (the client has no such file, a timeout) falls back to the
local disk. With :always the client's error is the result. Writes are never delegated.

      


      
        Summary


  
    Functions
  


    
      
        maybe_read(ctx, ws, path, opts)

      


        {:ok, content} when the client served the read, :skip when the caller should read the disk,
{:error, reason} when :always is set and the client failed.



    


    
      
        mode()

      


        The :fs_delegation setting.



    





      


      
        Functions


        


  
    
      
    
    
      maybe_read(ctx, ws, path, opts)



        
          
        

    

  


  

      

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


      


{:ok, content} when the client served the read, :skip when the caller should read the disk,
{:error, reason} when :always is set and the client failed.

  



  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @spec mode() :: :unsaved_only | :never | :always


      


The :fs_delegation setting.

  


        

      


  

    
SuperPi.Env.FileLock 
    



      
Per-path advisory file lock server (REQ-SAFE-04, REQ-PBT-05).
Registered in SuperPi.Registry under {:file_lock, env_id, canonical_path} so concurrent
write_file and edit_file operations targeting the same path execute strictly sequentially
without lost updates or race conditions.

      


      
        Summary


  
    Functions
  


    
      
        canonicalize_path(path)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(arg)

      


    


    
      
        with_lock(env_id, path, fun)

      


        Executes fun.() inside the exclusive lock for {env_id, path}.
Resolves Path.expand/1 before acquiring the lock so relative and absolute paths to the same
file share the same lock process.



    


    
      
        with_lock(env_id, path, timeout, fun)

      


    





      


      
        Functions


        


  
    
      
    
    
      canonicalize_path(path)



        
          
        

    

  


  


  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(arg)



        
          
        

    

  


  


  



  
    
      
    
    
      with_lock(env_id, path, fun)



        
          
        

    

  


  

Executes fun.() inside the exclusive lock for {env_id, path}.
Resolves Path.expand/1 before acquiring the lock so relative and absolute paths to the same
file share the same lock process.

  



  
    
      
    
    
      with_lock(env_id, path, timeout, fun)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Env.Local 
    



      
Local host execution environment implementing SuperPi.Env.Behaviour (REQ-SAFE-01..REQ-SAFE-04).
Combines:
	SuperPi.Env.FileLock per {env_id, canonical_path} for atomic, serialized write_file and edit_file
	SuperPi.Env.SandboxRunner (Task.Supervisor.async_nolink + :max_heap_size + Exile spill files)
	Gitignore-aware fast directory walk and regex line scanner (list_files/2 and scan_lines/3)


      




  

    
SuperPi.Env.SandboxRunner 
    



      
4-Layer Safe Tool & Process Execution Sandbox (REQ-SAFE-01..REQ-SAFE-03, REQ-PBT-05).
Guarantees that tool execution NEVER crashes the calling :gen_statem conversation process or
the BEAM VM:
	Layer 1 (BEAM Process & Heap Isolation): Runs every tool function inside an unlinked
Task.Supervisor.async_nolink(SuperPi.ToolTaskSupervisor, ...) process with a configurable
:max_heap_size flag (%{size: max_heap_words, kill: true, error_logger: true}).
If a tool raises an exception, calls exit/1, times out, or exceeds :max_heap_size,
the supervisor catches the :DOWN message and returns {:error, %{type: ..., reason: ...}}.
	Layer 2 (Backpressure OS Process Execution + 4 MiB Spill Files): Executes external commands
with streaming output capture and automatically spills outputs exceeding 4 MiB (4_194_304 bytes)
to temporary files while returning a bounded preview.


      


      
        Summary


  
    Functions
  


    
      
        exec_command(cmd, args \\ [], opts \\ [])

      


        Executes an external OS command safely using Exile streaming with backpressure and 4 MiB spill-to-disk
protection (REQ-SAFE-02).



    


    
      
        run_isolated(fun, opts \\ [])

      


        Runs fun.() inside an unlinked supervised task with :max_heap_size enforcement and a strict timeout.
Never raises or crashes the caller.



    


    
      
        start_owned(fun)

      


        Starts fun as an unlinked task under SuperPi.ToolTaskSupervisor that does not outlive its
caller: a watcher process kills the task when the caller exits. A task that runs an OS command
sends {:os_pid, pid} to the watcher (an arity-1 fun gets the watcher pid), and the watcher
kills that process tree first. The caller receives {ref, result} or {:DOWN, ref, ...}, as
with Task.Supervisor.async_nolink/2.



    





      


      
        Functions


        


    

    

  
    
      
    
    
      exec_command(cmd, args \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec exec_command(String.t(), [String.t()], keyword()) ::
  {:ok,
   %{exit_code: integer(), output: String.t(), spilled_path: String.t() | nil}}
  | {:error, map()}


      


Executes an external OS command safely using Exile streaming with backpressure and 4 MiB spill-to-disk
protection (REQ-SAFE-02).

  



    

  
    
      
    
    
      run_isolated(fun, opts \\ [])



        
          
        

    

  


  

      

          @spec run_isolated((-> term()), keyword()) :: {:ok, term()} | {:error, map()}


      


Runs fun.() inside an unlinked supervised task with :max_heap_size enforcement and a strict timeout.
Never raises or crashes the caller.

  



  
    
      
    
    
      start_owned(fun)



        
          
        

    

  


  

      

          @spec start_owned((-> term()) | (pid() -> term())) :: Task.t()


      


Starts fun as an unlinked task under SuperPi.ToolTaskSupervisor that does not outlive its
caller: a watcher process kills the task when the caller exits. A task that runs an OS command
sends {:os_pid, pid} to the watcher (an arity-1 fun gets the watcher pid), and the watcher
kills that process tree first. The caller receives {ref, result} or {:DOWN, ref, ...}, as
with Task.Supervisor.async_nolink/2.
Nested tasks chain: cancelling a conversation kills its tool task, which ends the sandbox task
under it, which ends the command and its OS processes.

  


        

      


  

    
SuperPi.Env.Shared 
    



      
Execution environment for a workspace on shared storage (NFS, CephFS, a read-write-many volume).
Reads, listing and commands are the same as SuperPi.Env.Local. Writes and edits also take a
PostgreSQL advisory lock for the path, so two nodes cannot change the same file at once. The
SuperPi.Env.FileLock that Local uses only serializes writers on one node.
With SQLite (one node) there is no other node, so the local lock is enough and no advisory lock
is taken.

      


      
        Summary


  
    Functions
  


    
      
        lock_key(path)

      


        Key of the advisory lock for a path: a signed 64-bit integer from a hash of the path.



    





      


      
        Functions


        


  
    
      
    
    
      lock_key(path)



        
          
        

    

  


  

Key of the advisory lock for a path: a signed 64-bit integer from a hash of the path.

  


        

      


  

    
SuperPi.Env.Workspace 
    



      
The workspace of a conversation: where file and command tools act.
It is configuration, stored in the conversation's pi.agent document:
"workspace" => %{"kind" => "local"}                              # default
"workspace" => %{"kind" => "shared", "root" => "/mnt/shared/ws"}
"workspace" => %{"kind" => "scratch"}                            # also "base", "lifetime"
"workspace" => %{"kind" => "none"}
	Kind	Where	Survives node loss	Capabilities
	local	The disk of the node, as before (cwd and the permission policy decide).	No	fs, exec, net
	shared	A directory on storage that every node mounts. Paths are confined to root. Writes take a cross-node lock.	Yes	fs, exec, net
	scratch	A temporary directory on the node that runs the task, confined, removed when the task ends. "lifetime" => "conversation" keeps it until the sweep (scratch_ttl_hours, default 24). "base" or config :super_pi, scratch_dir sets the parent directory.	No	fs, exec, net
	none	No filesystem or commands. The agent has the artifact tools, MCP tools and the web.	n/a	net

Network
net is on in every kind. "network" => false in the workspace map removes it, so a deployment
can run an agent that reads a repository and cannot make outgoing calls: web, MCP and every other
tool that declares a net_read or net_write effect is then not offered and is refused if called.
This differs from Permissions (network: "deny"): the workspace decides whether the model is
shown a network tool, the policy decides whether one call is allowed.
Capability of a tool
A tool states its effects (SuperPi.Tools.effects/2) and the effects give the capability:
fs_write needs fs, exec needs exec, net_read and net_write need net, read and
state_write need nothing. The built-in file and shell tools are matched by name, because read
is also the effect of tools that read Super-Pi state. Artifact tools need artifacts. A tool that
states no effects needs fs, exec and net, so an unknown tool is not offered where any of
them is missing.
Artifact tools (SuperPi.Artifacts) are offered with shared, scratch and none, and with
local when the workspace sets "artifacts" => true. A tool whose capability the workspace
does not have is not offered and is refused if called. The tools never fall back to the local
disk: a shared workspace without a root is an error.
Confinement of shared and scratch follows symlinks, so a link inside the workspace cannot
lead out of it. It applies to file tools. A shell command runs with the root as its working
directory but is not sandboxed by this module; use an OS-level sandbox for untrusted commands.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        build(cfg, ctx \\ %{})

      


        Resolves a workspace from its configuration map.



    


    
      
        capability_for(tool, agent_cfg \\ nil)

      


        First capability a tool needs, or nil. Kept for callers that ask about one capability.



    


    
      
        cleanup_scratch(conversation_id, task_id)

      


        Removes the scratch directory of a finished task.



    


    
      
        contain!(workspace, path, base \\ nil)

      


        Absolute path for path inside a confined workspace. A relative path is joined to base (the
root, or a cd inside it). Raises throw({:workspace_error, message}) for a path outside the root.



    


    
      
        offered_tools(tools, agent_cfg)

      


        The tool list to offer a conversation: tools the workspace cannot serve are removed and the
artifact tools are added when the workspace has them. Safe to call on every request.



    


    
      
        required_capabilities(tool, agent_cfg \\ nil)

      


        Capabilities a tool needs, all of them: a list of :fs, :exec, :net or :artifacts.
agent_cfg supplies the tool's declared effects (SuperPi.Tools.effects/2). See the module doc.



    


    
      
        resolve(ctx)

      


        Resolves the workspace for a tool call. ctx has :conversation_id and, in a turn, :active_task_id.



    


    
      
        supports?(ws, tool, agent_cfg \\ nil)

      


        True when the workspace can serve the tool.



    


    
      
        sweep(base \\ nil)

      


        Removes scratch directories that nothing needs: the directory of a task that is no longer
running, and any directory idle longer than scratch_ttl_hours (default 24). Returns the number
of directories removed.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Env.Workspace{
  artifacts?: term(),
  capabilities: term(),
  confined?: term(),
  env: term(),
  kind: term(),
  notice: term(),
  root: term()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      build(cfg, ctx \\ %{})



        
          
        

    

  


  

Resolves a workspace from its configuration map.

  



    

  
    
      
    
    
      capability_for(tool, agent_cfg \\ nil)



        
          
        

    

  


  

First capability a tool needs, or nil. Kept for callers that ask about one capability.

  



  
    
      
    
    
      cleanup_scratch(conversation_id, task_id)



        
          
        

    

  


  

Removes the scratch directory of a finished task.

  



    

  
    
      
    
    
      contain!(workspace, path, base \\ nil)



        
          
        

    

  


  

Absolute path for path inside a confined workspace. A relative path is joined to base (the
root, or a cd inside it). Raises throw({:workspace_error, message}) for a path outside the root.

  



  
    
      
    
    
      offered_tools(tools, agent_cfg)



        
          
        

    

  


  

      

          @spec offered_tools([map()], map()) :: [map()]


      


The tool list to offer a conversation: tools the workspace cannot serve are removed and the
artifact tools are added when the workspace has them. Safe to call on every request.

  



    

  
    
      
    
    
      required_capabilities(tool, agent_cfg \\ nil)



        
          
        

    

  


  

      

          @spec required_capabilities(String.t(), map() | nil) :: [atom()]


      


Capabilities a tool needs, all of them: a list of :fs, :exec, :net or :artifacts.
agent_cfg supplies the tool's declared effects (SuperPi.Tools.effects/2). See the module doc.

  



  
    
      
    
    
      resolve(ctx)



        
          
        

    

  


  

      

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


      


Resolves the workspace for a tool call. ctx has :conversation_id and, in a turn, :active_task_id.

  



    

  
    
      
    
    
      supports?(ws, tool, agent_cfg \\ nil)



        
          
        

    

  


  

True when the workspace can serve the tool.

  



    

  
    
      
    
    
      sweep(base \\ nil)



        
          
        

    

  


  

Removes scratch directories that nothing needs: the directory of a task that is no longer
running, and any directory idle longer than scratch_ttl_hours (default 24). Returns the number
of directories removed.

  


        

      


  

    
SuperPi.Event 
    



      
The typed turn event: one schema that every interface renders.
A conversation publishes events on the PubSub topic "conversation:<id>" as
{:conversation_event, conversation_id, wire_map}. Before this module each producer built an
untyped map and each consumer (Gateway, RPC server, TUI) read it again in its own way. Now a
producer builds an event with one function per type (the only sanctioned construction site, each
with a @spec), and a consumer reads it through a renderer (SuperPi.Event.Renderer).
There is one struct, not one per type. The wire form is a plain map anyway, and a renderer
matches on :type.
Wire form
to_wire/1 gives the flat map that consumers have always read, plus "v" (schema version, 1)
and "turn_id" (the id of the turn task, or nil outside a turn). Payload keys stay at the top
level, not under "data", so a consumer that matches %{"type" => "text_delta", "delta" => d}
keeps working. Both additions are purely additive.
Types
	Type	Payload keys
	turn_started	seq
	turn_completed	stop_reason, result, seq
	turn_error	error, seq
	turn_cancelled	seq
	text_delta	index, delta
	thinking_delta	index, delta
	toolcall_delta	index, delta, partial_args, and id and name when the provider gave them
	message_completed	role, content, usage
	tool_started	tool_call_id, name, arguments, overwritten_keys
	tool_blocked	tool_call_id, name, reason
	tool_completed	tool_call_id, name, is_error, output
	permission_request	request_id, tool_call_id, tool_name, arguments, reason, risk, options
	ui_request	request_id and the request map (for example kind, questions)
	ui_resolved	request_id, outcome
	state_changed	status
	mode_changed	mode, max_mode
	stream_reset	retry_in_ms
	compaction_completed	head_entry_id, summary
	usage_updated	input_tokens, output_tokens, total_input_tokens, total_output_tokens
	plan_updated	entries (todo items with id, text, completed)
	notice	level, message
	watch_started	seq
	subagent_started	child_conversation_id, role, task
	subagent_finished	child_conversation_id, status, summary

stop_reason of turn_completed is "end_turn". permission_request options carry ACP
PermissionOptionKind values in kind: allow_once, allow_always, reject_once, reject_always.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        compaction_completed(conv, head_entry_id, summary)

      


    


    
      
        from_extension(conversation_id, turn_id, map)

      


        Wraps a map that an extension passed to ctx.emit_event into an event. The map must have a
"type". Keys that belong to the envelope are taken from the arguments, not the map.



    


    
      
        from_wire(wire)

      


        Reads a wire map back into an event. A map from an older producer (no "v", no "turn_id")
reads as version 1 with no turn.



    


    
      
        message_completed(conv, turn, role, content, usage)

      


    


    
      
        mode_changed(conv, mode, max_mode)

      


    


    
      
        notice(conv, turn, level, message)

      


    


    
      
        permission_options()

      


        The four permission options, with ACP PermissionOptionKind in kind.



    


    
      
        permission_request(conv, turn, fields)

      


        A tool call waits for a human decision. request_id answers through SuperPi.UI.Broker.respond/2
with the option_id of one of options.



    


    
      
        plan_updated(conv, entries)

      


    


    
      
        publish(ev)

      


        Publishes an event on the conversation topic.



    


    
      
        state_changed(conv, turn, status)

      


    


    
      
        stream_reset(conv, turn, retry_in_ms)

      


    


    
      
        subagent_finished(conv, turn, child_conversation_id, status, summary)

      


    


    
      
        subagent_started(conv, turn, child_conversation_id, role, task)

      


    


    
      
        text_delta(conv, turn, index, delta)

      


    


    
      
        thinking_delta(conv, turn, index, delta)

      


    


    
      
        to_wire(ev)

      


        The wire map of an event: its payload at the top level, plus the envelope keys.



    


    
      
        tool_blocked(conv, turn, tool_call_id, name, reason)

      


    


    
      
        tool_completed(conv, turn, tool_call_id, name, is_error, output)

      


    


    
      
        tool_started(conv, turn, tool_call_id, name, arguments, overwritten_keys \\ [])

      


    


    
      
        toolcall_delta(conv, turn, index, delta, partial_args, call \\ [])

      


    


    
      
        topic(conversation_id)

      


        PubSub topic of a conversation.



    


    
      
        turn_cancelled(conv, turn, seq)

      


    


    
      
        turn_completed(conv, turn, result, seq, stop_reason \\ "end_turn")

      


    


    
      
        turn_error(conv, turn, error, seq)

      


    


    
      
        turn_started(conv, turn, seq)

      


    


    
      
        types()

      


        The event types.



    


    
      
        ui_request(conv, request_id, request)

      


    


    
      
        ui_resolved(conv, request_id, outcome)

      


    


    
      
        usage_updated(conv, turn, totals)

      


    


    
      
        watch_started(conv, seq)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %SuperPi.Event{
  conversation_id: integer() | nil,
  data: map(),
  timestamp_ms: integer(),
  turn_id: integer() | nil,
  type: String.t(),
  v: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      compaction_completed(conv, head_entry_id, summary)



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      from_extension(conversation_id, turn_id, map)



        
          
        

    

  


  

      

          @spec from_extension(integer(), integer() | nil, map()) :: t()


      


Wraps a map that an extension passed to ctx.emit_event into an event. The map must have a
"type". Keys that belong to the envelope are taken from the arguments, not the map.

  



  
    
      
    
    
      from_wire(wire)



        
          
        

    

  


  

      

          @spec from_wire(map()) :: t()


      


Reads a wire map back into an event. A map from an older producer (no "v", no "turn_id")
reads as version 1 with no turn.

  



  
    
      
    
    
      message_completed(conv, turn, role, content, usage)



        
          
        

    

  


  

      

          @spec message_completed(integer(), integer() | nil, String.t(), [map()], map()) :: t()


      



  



  
    
      
    
    
      mode_changed(conv, mode, max_mode)



        
          
        

    

  


  

      

          @spec mode_changed(integer(), String.t(), String.t() | nil) :: t()


      



  



  
    
      
    
    
      notice(conv, turn, level, message)



        
          
        

    

  


  

      

          @spec notice(integer(), integer() | nil, String.t(), String.t()) :: t()


      



  



  
    
      
    
    
      permission_options()



        
          
        

    

  


  

      

          @spec permission_options() :: [map()]


      


The four permission options, with ACP PermissionOptionKind in kind.

  



  
    
      
    
    
      permission_request(conv, turn, fields)



        
          
        

    

  


  

      

          @spec permission_request(integer(), integer() | nil, map()) :: t()


      


A tool call waits for a human decision. request_id answers through SuperPi.UI.Broker.respond/2
with the option_id of one of options.

  



  
    
      
    
    
      plan_updated(conv, entries)



        
          
        

    

  


  

      

          @spec plan_updated(integer(), [map()]) :: t()


      



  



  
    
      
    
    
      publish(ev)



        
          
        

    

  


  

      

          @spec publish(t()) :: :ok


      


Publishes an event on the conversation topic.

  



  
    
      
    
    
      state_changed(conv, turn, status)



        
          
        

    

  


  

      

          @spec state_changed(integer(), integer() | nil, String.t()) :: t()


      



  



  
    
      
    
    
      stream_reset(conv, turn, retry_in_ms)



        
          
        

    

  


  

      

          @spec stream_reset(integer(), integer() | nil, integer()) :: t()


      



  



  
    
      
    
    
      subagent_finished(conv, turn, child_conversation_id, status, summary)



        
          
        

    

  


  

      

          @spec subagent_finished(
  integer(),
  integer() | nil,
  integer(),
  String.t(),
  String.t() | nil
) :: t()


      



  



  
    
      
    
    
      subagent_started(conv, turn, child_conversation_id, role, task)



        
          
        

    

  


  

      

          @spec subagent_started(integer(), integer() | nil, integer(), String.t(), String.t()) ::
  t()


      



  



  
    
      
    
    
      text_delta(conv, turn, index, delta)



        
          
        

    

  


  

      

          @spec text_delta(integer(), integer() | nil, integer(), String.t()) :: t()


      



  



  
    
      
    
    
      thinking_delta(conv, turn, index, delta)



        
          
        

    

  


  

      

          @spec thinking_delta(integer(), integer() | nil, integer(), String.t()) :: t()


      



  



  
    
      
    
    
      to_wire(ev)



        
          
        

    

  


  

      

          @spec to_wire(t()) :: map()


      


The wire map of an event: its payload at the top level, plus the envelope keys.

  



  
    
      
    
    
      tool_blocked(conv, turn, tool_call_id, name, reason)



        
          
        

    

  


  

      

          @spec tool_blocked(integer(), integer() | nil, String.t(), String.t(), String.t()) ::
  t()


      



  



  
    
      
    
    
      tool_completed(conv, turn, tool_call_id, name, is_error, output)



        
          
        

    

  


  

      

          @spec tool_completed(
  integer(),
  integer() | nil,
  String.t(),
  String.t(),
  boolean(),
  term()
) :: t()


      



  



    

  
    
      
    
    
      tool_started(conv, turn, tool_call_id, name, arguments, overwritten_keys \\ [])



        
          
        

    

  


  

      

          @spec tool_started(integer(), integer() | nil, String.t(), String.t(), map(), [
  String.t()
]) :: t()


      



  



    

  
    
      
    
    
      toolcall_delta(conv, turn, index, delta, partial_args, call \\ [])



        
          
        

    

  


  

      

          @spec toolcall_delta(
  integer(),
  integer() | nil,
  integer(),
  String.t() | nil,
  term(),
  keyword()
) :: t()


      



  



  
    
      
    
    
      topic(conversation_id)



        
          
        

    

  


  

      

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


      


PubSub topic of a conversation.

  



  
    
      
    
    
      turn_cancelled(conv, turn, seq)



        
          
        

    

  


  

      

          @spec turn_cancelled(integer(), integer() | nil, integer()) :: t()


      



  



    

  
    
      
    
    
      turn_completed(conv, turn, result, seq, stop_reason \\ "end_turn")



        
          
        

    

  


  


  



  
    
      
    
    
      turn_error(conv, turn, error, seq)



        
          
        

    

  


  

      

          @spec turn_error(integer(), integer() | nil, term(), integer()) :: t()


      



  



  
    
      
    
    
      turn_started(conv, turn, seq)



        
          
        

    

  


  

      

          @spec turn_started(integer(), integer() | nil, integer()) :: t()


      



  



  
    
      
    
    
      types()



        
          
        

    

  


  

      

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


      


The event types.

  



  
    
      
    
    
      ui_request(conv, request_id, request)



        
          
        

    

  


  

      

          @spec ui_request(integer(), String.t(), map()) :: t()


      



  



  
    
      
    
    
      ui_resolved(conv, request_id, outcome)



        
          
        

    

  


  

      

          @spec ui_resolved(integer(), String.t(), term()) :: t()


      



  



  
    
      
    
    
      usage_updated(conv, turn, totals)



        
          
        

    

  


  

      

          @spec usage_updated(integer(), integer() | nil, map()) :: t()


      



  



  
    
      
    
    
      watch_started(conv, seq)



        
          
        

    

  


  

      

          @spec watch_started(integer(), integer()) :: t()


      



  


        

      


  

    
SuperPi.Event.History 
    



      
The visible messages of a conversation in a neutral shape, for protocols that must replay history:
the AG-UI MESSAGES_SNAPSHOT (a reconnect, or a compaction) and the ACP session/load.
Each message is a map with "id", "role" ("user", "assistant" or "tool") and
"text" (the joined text blocks). An assistant message may have "tool_calls" (a list of
%{"id", "name", "arguments"}), a tool message has "tool_call_id", "name" and "is_error".
Entries that are not messages (compactions, system state) are left out. A compaction summary
appears as an assistant message, because the entries that it replaces are no longer visible.

      


      
        Summary


  
    Functions
  


    
      
        agui_messages(conversation_id)

      


        The AG-UI form of messages/1.



    


    
      
        messages(conversation_id)

      


    





      


      
        Functions


        


  
    
      
    
    
      agui_messages(conversation_id)



        
          
        

    

  


  

      

          @spec agui_messages(integer()) :: [map()]


      


The AG-UI form of messages/1.

  



  
    
      
    
    
      messages(conversation_id)



        
          
        

    

  


  

      

          @spec messages(integer()) :: [map()]


      



  


        

      


  

    
SuperPi.Event.Renderer behaviour
    



      
Turns SuperPi.Events into the output of one protocol.
A renderer is a pure state machine, not a process. The transport process owns the socket and the
renderer owns only its projection state, so a renderer needs no socket to be tested. This is the
shape of SuperPi.RPC.Server.handle_rpc_payload/2, which is pure for the same reason.
Cross-event state is why init/1 exists. AG-UI must open and close a text message around a run of
bare deltas, and ACP tracks a tool call from pending to completed.
state = Renderer.OpenAI.init(id: "chatcmpl-1", model: "super-pi-code")
{chunks, state} = Renderer.OpenAI.render(event, state)
{tail, _state} = Renderer.OpenAI.flush(state)
	Renderer	Output per call
	SuperPi.Event.Renderer.OpenAI	chat completion chunk maps
	SuperPi.Event.Renderer.RPC	the wire map (identity)
	SuperPi.Event.Renderer.TUI	terminal lines
	SuperPi.Event.Renderer.ACP	session/update notification params
	SuperPi.Event.Renderer.AGUI	AG-UI event maps


      


      
        Summary


  
    Callbacks
  


    
      
        flush(state)

      


        Ends the stream: output that closes what is open. Returns the final output and state.



    


    
      
        init(opts)

      


        Builds the initial state from options.



    


    
      
        render(t, state)

      


        Renders one event. Returns the output items, possibly none, and the next state.



    





  
    Functions
  


    
      
        render_all(renderer, events, opts \\ [])

      


        Renders a list of events and flushes, for tests and for replay of a stored history.



    





      


      
        Callbacks


        


  
    
      
    
    
      flush(state)



        
          
        

    

  


  

      

          @callback flush(state :: term()) :: {[term()], term()}


      


Ends the stream: output that closes what is open. Returns the final output and state.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

      

          @callback init(opts :: keyword()) :: term()


      


Builds the initial state from options.

  



  
    
      
    
    
      render(t, state)



        
          
        

    

  


  

      

          @callback render(SuperPi.Event.t(), state :: term()) :: {[term()], term()}


      


Renders one event. Returns the output items, possibly none, and the next state.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      render_all(renderer, events, opts \\ [])



        
          
        

    

  


  

      

          @spec render_all(module(), [SuperPi.Event.t()], keyword()) :: [term()]


      


Renders a list of events and flushes, for tests and for replay of a stored history.

  


        

      


  

    
SuperPi.Event.Renderer.ACP 
    



      
Renders events as Agent Client Protocol session/update
payloads, for SuperPi.ACP.Server.
Output items:
	{:update, map} - the update of a session/update notification.
	{:permission, params, request_id} - params of a session/request_permission request. The
server sends it and answers SuperPi.UI.Broker.respond(request_id, option_id).

	Event	ACP
	text_delta	agent_message_chunk
	thinking_delta	agent_thought_chunk
	tool_started	tool_call, status pending
	permission_request	session/request_permission for that tool call
	ui_resolved of a permission	tool_call_update, status in_progress (on approval)
	tool_completed	tool_call_update, status completed or failed
	tool_blocked	tool_call_update, status failed
	subagent_started, subagent_finished	a tool_call of kind other and its update
	plan_updated	plan
	mode_changed	current_mode_update
	turn_*	nothing. The server answers session/prompt with a stop reason.

A tool call is pending from tool_started until it is approved, or until it completes when no
approval was needed. The permission option kinds are already ACP's (allow_once, allow_always,
reject_once, reject_always), so the mapping is a rename of fields.
Running commands are shown as a tool_call of kind execute, never through the editor's
terminal/* methods. SandboxRunner gives process-group kill, output spill and the sandbox, and
an editor terminal gives none of that and bypasses permissions.deny.
Options: :session_id.

      


      
        Summary


  
    Functions
  


    
      
        kind(name)

      


        ACP kind of a tool: read, edit, search, execute, fetch or other.



    





      


      
        Functions


        


  
    
      
    
    
      kind(name)



        
          
        

    

  


  

      

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


      


ACP kind of a tool: read, edit, search, execute, fetch or other.

  


        

      


  

    
SuperPi.Event.Renderer.AGUI 
    



      
Renders events as AG-UI events, for SuperPi.Gateway.AGUI.
Each output item is a map with a "type" (RUN_STARTED, TEXT_MESSAGE_CONTENT, ...) and the
fields of that event in camelCase, ready for Jason.encode!/1 and an SSE data: line.
Mapping
	Event	AG-UI
	turn_started	RUN_STARTED
	text_delta	TEXT_MESSAGE_START (once per message), TEXT_MESSAGE_CONTENT
	thinking_delta	REASONING_START, REASONING_MESSAGE_START, REASONING_MESSAGE_CONTENT
	message_completed	TEXT_MESSAGE_END (and the reasoning end events)
	toolcall_delta	TOOL_CALL_START (once per call), TOOL_CALL_ARGS
	tool_started	TOOL_CALL_END - AG-UI means arguments complete by it, not tool complete
	tool_completed, tool_blocked	TOOL_CALL_RESULT
	turn_completed	RUN_FINISHED
	turn_error	RUN_ERROR
	turn_cancelled	RUN_ERROR with code "cancelled" (AG-UI has no cancel event)
	compaction_completed	MESSAGES_SNAPSHOT, because the context really changed
	state_changed, mode_changed, usage_updated, plan_updated, permission_request, ui_resolved	STATE_DELTA
	permission_request, ui_request, ui_resolved, notice, stream_reset, subagent_*	CUSTOM

A bare run of deltas gets its TEXT_MESSAGE_START and TEXT_MESSAGE_END here, because the machine
only emits deltas. A tool call that a provider did not stream gets TOOL_CALL_START,
TOOL_CALL_ARGS and TOOL_CALL_END together when tool_started arrives.
State
The renderer keeps a small projection of the conversation (status, mode, model, usage,
plan, pendingPermission). snapshot/1 gives STATE_SNAPSHOT for an opening or a reconnect.
After a state event it recomputes the projection and emits STATE_DELTA with
Jsonpatch.diff(previous, next). The durable document layer offers no patch stream for this: only
pi.agent keeps ops, pi.live and pi.usage do not, and no write broadcasts. Doing it here is
correct by construction and needs no change to document retention.
Options
	:thread_id, :run_id - ids of the run. run_id defaults to the turn id.
	:projection - initial projection (initial_projection/1 builds one from the documents).
	:messages_fun - zero-arity function that returns the messages for MESSAGES_SNAPSHOT.

Coalescing
coalesce/1 merges consecutive TEXT_MESSAGE_CONTENT and TOOL_CALL_ARGS items of the same
message or call. The transport calls it on the batch of events that arrived within about 16 ms.
There is no ack window as in the RPC server: SSE is one-way and TCP is the backpressure.

      


      
        Summary


  
    Functions
  


    
      
        coalesce(items)

      


        Merges consecutive content items of the same message or tool call into one.



    


    
      
        initial_projection(conversation_id)

      


        The projection of a conversation, read from its documents.



    


    
      
        snapshot(st)

      


        STATE_SNAPSHOT of the current projection. Marks it as sent, so the next delta is relative to it.



    





      


      
        Functions


        


  
    
      
    
    
      coalesce(items)



        
          
        

    

  


  

      

          @spec coalesce([map()]) :: [map()]


      


Merges consecutive content items of the same message or tool call into one.

  



  
    
      
    
    
      initial_projection(conversation_id)



        
          
        

    

  


  

      

          @spec initial_projection(integer()) :: map()


      


The projection of a conversation, read from its documents.

  



  
    
      
    
    
      snapshot(st)



        
          
        

    

  


  

      

          @spec snapshot(%SuperPi.Event.Renderer.AGUI{
  call_order: term(),
  calls: term(),
  message: term(),
  messages_fun: term(),
  projection: term(),
  reasoning: term(),
  run_id: term(),
  sent: term(),
  seq: term(),
  thread_id: term()
}) ::
  {[map()],
   %SuperPi.Event.Renderer.AGUI{
     call_order: term(),
     calls: term(),
     message: term(),
     messages_fun: term(),
     projection: term(),
     reasoning: term(),
     run_id: term(),
     sent: term(),
     seq: term(),
     thread_id: term()
   }}


      


STATE_SNAPSHOT of the current projection. Marks it as sent, so the next delta is relative to it.

  


        

      


  

    
SuperPi.Event.Renderer.OpenAI 
    



      
Renders events as OpenAI chat.completion.chunk maps for the Gateway's SSE stream.
	text_delta becomes delta.content.
	thinking_delta becomes delta.reasoning_content.
	tool_started and tool_completed become short progress lines in delta.reasoning_content, so
a client shows tool use without the progress entering the answer text.
	permission_request becomes a reasoning_content line (a Gateway client cannot answer it, so
Permissions fails closed and the tool call is blocked).

Every other event produces no chunk. The first chunk (role) and the closing chunks (stop, usage)
belong to the HTTP handler, which knows the usage totals.
Options: :id, :created (Unix seconds), :model.

      


      
        Summary


  
    Functions
  


    
      
        finish_chunk(st, reason)

      


        A chunk with an empty delta and a finish_reason, for the handler's closing frame.



    


    
      
        role_chunk(st)

      


        The chunk that carries only the assistant role. The handler sends it first.



    


    
      
        usage_chunk(st, usage)

      


        The usage chunk. It has no choices.



    





      


      
        Functions


        


  
    
      
    
    
      finish_chunk(st, reason)



        
          
        

    

  


  

      

          @spec finish_chunk(map(), String.t()) :: map()


      


A chunk with an empty delta and a finish_reason, for the handler's closing frame.

  



  
    
      
    
    
      role_chunk(st)



        
          
        

    

  


  

      

          @spec role_chunk(map()) :: map()


      


The chunk that carries only the assistant role. The handler sends it first.

  



  
    
      
    
    
      usage_chunk(st, usage)



        
          
        

    

  


  

      

          @spec usage_chunk(map(), map()) :: map()


      


The usage chunk. It has no choices.

  


        

      


  

    
SuperPi.Event.Renderer.RPC 
    



      
Identity renderer for the JSON-RPC server: the wire map of an event is what a watcher receives.
The server adds batching and backpressure (session.ack) on top.

      




  

    
SuperPi.Event.Renderer.TUI 
    



      
Renders events for a terminal. The output is tagged, so the terminal code decides what to print:
	Item	From	Meaning
	{:text, binary}	text_delta	Answer text, written as it comes.
	{:thinking, binary}	thinking_delta	Reasoning text.
	{:line, binary}	tool, notice and compaction events	A status line.
	{:ask, wire}	ui_request of kind questionnaire	A question for the user.
	{:permission, wire}	permission_request	A tool call that waits for approval.
	{:done, :ok | :cancelled | {:error, reason}}	turn_*	The turn ended.

Stateless: init/1 returns nil.

      




  

    
SuperPi.Extension behaviour
    



      
Unified 12-Hook Extension Pipeline behaviour (09 - Data Flows and Extension Injection Points.md).
Every callback is optional; modules that use SuperPi.Extension inherit pass-through default
implementations and can override only the hooks they need.
The 12 Canonical Extension Hooks
	on_input/2 — Intercepts raw user text before turn creation (:continue, {:transform, text, media}, :handled).
	before_agent_start/2 — Mutates initial system prompt sections and active tool definitions before the run starts.
	before_compact/2 — Overrides or customizes context compaction (:default, {:compacted, summary, data}, :cancel).
	before_request/2 — Inspects/filters derived context messages in-memory right before provider serialization.
	before_provider_request/2 — Inspects/mutates the raw provider HTTP/JSON payload or aborts the call.
	after_response/2 — Inspects the completed assistant response and token usage before tool dispatch.
	before_tool/3 — Permission gate and input validator before a tool executes (:allow, {:block, reason}, {:mutate_input, map}).
	wrap_tool/4 — Higher-order middleware around tool execution (next.(args)).
	after_tool/4 — Post-processes 3-channel tool output (output, structured_output, details) before recording pi.event.
	after_tools/3 — Runs after a parallel tool batch settles (:continue, {:steer, msg}, {:handoff, agent}).
	on_yield/3 — Intercepts child task or external yield waits.
	after_run/2 — Verification and continuation gate when the assistant stops calling tools (:accept or {:continue, follow_up_prompt}).


      


      
        Summary


  
    Types
  


    
      
        context()

      


    





  
    Callbacks
  


    
      
        after_response(assistant_msg, context)

      


    


    
      
        after_run(run_summary, context)

      


    


    
      
        after_tool(tool_name, args, result, context)

      


    


    
      
        after_tools(batch_results, context)

      


    


    
      
        before_agent_start(agent_config, context)

      


    


    
      
        before_compact(compaction_req, context)

      


    


    
      
        before_provider_request(provider_payload, context)

      


    


    
      
        before_request(derived_context, context)

      


    


    
      
        before_tool(tool_name, args, context)

      


    


    
      
        on_input(input, context)

      


    


    
      
        on_yield(yield_info, context)

      


    


    
      
        wrap_tool(tool_name, args, next, context)

      


    





  
    Functions
  


    
      
        run_after_response(extensions, msg, ctx)

      


    


    
      
        run_after_run(extensions, summary, ctx)

      


    


    
      
        run_after_tool(extensions, tool_name, args, result, ctx)

      


    


    
      
        run_after_tools(extensions, results, ctx)

      


    


    
      
        run_before_agent_start(extensions, agent_cfg, ctx)

      


    


    
      
        run_before_compact(extensions, req, ctx)

      


    


    
      
        run_before_provider_request(extensions, payload, ctx)

      


    


    
      
        run_before_request(extensions, derived, ctx)

      


    


    
      
        run_before_tool(extensions, tool_name, args, ctx)

      


    


    
      
        run_on_input(extensions, input, ctx)

      


    


    
      
        run_wrap_tool(extensions, tool_name, args, core_exec_fun, ctx)

      


    





      


      
        Types


        


  
    
      
    
    
      context()



        
          
        

    

  


  

      

          @type context() :: map()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      after_response(assistant_msg, context)


        (optional)


        
          
        

    

  


  

      

          @callback after_response(assistant_msg :: map(), context()) :: {:ok, map()}


      



  



  
    
      
    
    
      after_run(run_summary, context)


        (optional)


        
          
        

    

  


  

      

          @callback after_run(run_summary :: map(), context()) :: :accept | {:continue, String.t()}


      



  



  
    
      
    
    
      after_tool(tool_name, args, result, context)


        (optional)


        
          
        

    

  


  

      

          @callback after_tool(tool_name :: String.t(), args :: map(), result :: map(), context()) ::
  {:ok, map()}


      



  



  
    
      
    
    
      after_tools(batch_results, context)


        (optional)


        
          
        

    

  


  

      

          @callback after_tools(batch_results :: [map()], context()) ::
  :continue | {:steer, String.t()} | {:handoff, map()} | :terminate


      



  



  
    
      
    
    
      before_agent_start(agent_config, context)


        (optional)


        
          
        

    

  


  

      

          @callback before_agent_start(agent_config :: map(), context()) :: {:ok, map()}


      



  



  
    
      
    
    
      before_compact(compaction_req, context)


        (optional)


        
          
        

    

  


  

      

          @callback before_compact(compaction_req :: map(), context()) ::
  :default | {:compacted, String.t(), map()} | :cancel


      



  



  
    
      
    
    
      before_provider_request(provider_payload, context)


        (optional)


        
          
        

    

  


  

      

          @callback before_provider_request(provider_payload :: map(), context()) ::
  {:ok, map()} | {:abort, term()}


      



  



  
    
      
    
    
      before_request(derived_context, context)


        (optional)


        
          
        

    

  


  

      

          @callback before_request(derived_context :: map(), context()) :: {:ok, map()}


      



  



  
    
      
    
    
      before_tool(tool_name, args, context)


        (optional)


        
          
        

    

  


  

      

          @callback before_tool(tool_name :: String.t(), args :: map(), context()) ::
  :allow | {:block, String.t()} | {:mutate_input, map()} | {:overwrite, map()}


      



  



  
    
      
    
    
      on_input(input, context)


        (optional)


        
          
        

    

  


  

      

          @callback on_input(input :: String.t(), context()) ::
  :continue | {:transform, String.t(), list()} | :handled


      



  



  
    
      
    
    
      on_yield(yield_info, context)


        (optional)


        
          
        

    

  


  

      

          @callback on_yield(yield_info :: map(), context()) :: :ok


      



  



  
    
      
    
    
      wrap_tool(tool_name, args, next, context)


        (optional)


        
          
        

    

  


  

      

          @callback wrap_tool(
  tool_name :: String.t(),
  args :: map(),
  next :: (map() -> map()),
  context()
) :: map()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      run_after_response(extensions, msg, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_after_run(extensions, summary, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_after_tool(extensions, tool_name, args, result, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_after_tools(extensions, results, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_before_agent_start(extensions, agent_cfg, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_before_compact(extensions, req, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_before_provider_request(extensions, payload, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_before_request(extensions, derived, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_before_tool(extensions, tool_name, args, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_on_input(extensions, input, ctx)



        
          
        

    

  


  


  



  
    
      
    
    
      run_wrap_tool(extensions, tool_name, args, core_exec_fun, ctx)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Gateway.AGUI 
    



      
AG-UI over Server-Sent Events, forwarded from SuperPi.Gateway.Router
at /agui/v1. The router's authenticate, reject_when_draining and trace_request plugs
already ran, so this module has no auth of its own.
	Route	Does
	POST /agui/v1/run	Body is a RunAgentInput (threadId, runId, messages, forwardedProps). Opens the SSE response, submits the last user message and streams the run until it ends. This is the shape that @ag-ui/client's HttpAgent expects.
	GET /agui/v1/sessions/:id/events	Attaches to a live conversation. Sends STATE_SNAPSHOT and MESSAGES_SNAPSHOT, then live events. Keeps the stream open with a comment line every 15 s.
	POST /agui/v1/sessions/:id/input	Sends input into a conversation: {"type": "prompt", "text": ...}, {"type": "permission", "request_id": ..., "option_id": ...}, {"type": "answer", "request_id": ..., "value": ...} or {"type": "cancel"}.

threadId maps to a conversation through SuperPi.Gateway.Sessions (as agui:<threadId>, per
principal). forwardedProps may carry harness and executionMode. A remote mode never goes
above Permissions.remote_mode/1.
Resuming
After a disconnect, GET .../events sends a fresh STATE_SNAPSHOT and MESSAGES_SNAPSHOT. The
snapshot covers whatever was lost in the gap. Exact replay would need a database write per
text_delta or an append-only event table, which the snapshot events exist to avoid.
Backpressure
There is no ack window (the RPC server has one because the client can call session.ack). SSE is
one-way and TCP is the backpressure: a failed chunk write cancels the turn. Deltas that arrive within
16 ms are merged into one content event (SuperPi.Event.Renderer.AGUI.coalesce/1).
Prompts
A permission_request and a ui_request arrive as CUSTOM events. The client answers with
POST .../input of type permission or answer. The stream registers as an interactive responder,
so Permissions asks instead of blocking. With ?interactive=false on /run the stream does not
register, and Permissions blocks as for any other Gateway client.

      


      
        Summary


  
    Functions
  


    
      
        call(conn, opts)

      


        Callback implementation for Plug.call/2.



    


    
      
        init(opts)

      


        Callback implementation for Plug.init/1.



    





      


      
        Functions


        


  
    
      
    
    
      call(conn, opts)



        
          
        

    

  


  

Callback implementation for Plug.call/2.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

Callback implementation for Plug.init/1.

  


        

      


  

    
SuperPi.Gateway.Router 
    



      
OpenAI-Compatible Upstream Inference HTTP Router (REQ-GATEWAY-01, REQ-GATEWAY-02).
Allows OpenCode, Cursor, Aider, LibreChat, and other AI clients to treat Super-Pi-BEAM
as an upstream inference provider and agent runtime.

      


      
        Summary


  
    Functions
  


    
      
        call(conn, opts)

      


        Callback implementation for Plug.call/2.



    


    
      
        init(opts)

      


        Callback implementation for Plug.init/1.



    





      


      
        Functions


        


  
    
      
    
    
      call(conn, opts)



        
          
        

    

  


  

Callback implementation for Plug.call/2.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

Callback implementation for Plug.init/1.

  


        

      


  

    
SuperPi.Gateway.Server 
    



      
SuperPi HTTP Gateway Server for OpenAI-compatible client integrations (REQ-GATEWAY-01).
Starts Bandit serving SuperPi.Gateway.Router on a configured port (default 4000).

      


      
        Summary


  
    Functions
  


    
      
        child_spec(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Gateway.Sessions 
    



      
Stored mapping from a client session id to a conversation, per principal.
The mapping is a table, so it survives a restart and is shared by every node. The unique index
on (principal, session_id) decides a race between two requests (on one node or several): one
creates the mapping, the other finds it and discards the conversation it had made.
Rows idle longer than config :super_pi, gateway_session_ttl_days (default 90) are deleted,
and the table keeps at most gateway_session_limit rows (default 100_000), oldest first. A
deleted session id starts a new conversation.

      


      
        Summary


  
    Functions
  


    
      
        count()

      


        Number of stored sessions.



    


    
      
        fetch_or_create(principal, session_id, create_fun)

      


        Returns {conversation_id, new?}. create_fun makes a conversation when the session is new.



    


    
      
        lookup(principal, session_id)

      


        The conversation id for a session, or nil.



    


    
      
        prune()

      


        Deletes expired rows and rows beyond the limit. Returns the number deleted.



    





      


      
        Functions


        


  
    
      
    
    
      count()



        
          
        

    

  


  

Number of stored sessions.

  



  
    
      
    
    
      fetch_or_create(principal, session_id, create_fun)



        
          
        

    

  


  

Returns {conversation_id, new?}. create_fun makes a conversation when the session is new.

  



  
    
      
    
    
      lookup(principal, session_id)



        
          
        

    

  


  

The conversation id for a session, or nil.

  



  
    
      
    
    
      prune()



        
          
        

    

  


  

Deletes expired rows and rows beyond the limit. Returns the number deleted.

  


        

      


  

    
SuperPi.Harness behaviour
    



      
Pluggable agent harness specification and registry (REQ-HARNESS-01).
A harness is a named persona: a plugin set plus pi.agent defaults. Three showcase harnesses
and one safety harness ship with Super-Pi-BEAM:
	Id	Module	Distinct because
	super-pi-code	SuperPi.Harness.Code	Mutates a repository, reversibly (checkpoints, optional auto-commit).
	super-pi-assistant	SuperPi.Harness.Assistant	Works with a human present, reaches the web and third-party services over MCP, has no filesystem.
	super-pi-librarian	SuperPi.Harness.Librarian	Runs with no human present (scheduler) and remembers across sessions (memory).
	super-pi-planner	SuperPi.Harness.Planner	Cannot write.

The ids of earlier releases (super-pi-agent, -fast, -workspace, -auto, -interactive) still
resolve, to Code or Assistant, but list/0 no longer shows them.
Declaring a harness
defmodule MyApp.Harness.Triage do
  alias SuperPi.Plugins

  use SuperPi.Harness,
    id: "my-triage",
    name: "Triage",
    description: "Sorts incoming tickets",
    effort: "low",
    mode: "accept-edits",
    max_mode: "accept-edits",
    workspace: %{"kind" => "none"},
    tools: {:only, ["todo"]},
    prompt: "You triage tickets.",
    plugins: [Plugins.Todo, Plugins.Permissions]
end
The macro defines id/0, name/0, description/0, capabilities/0, extensions/1 and
agent_defaults/1, all overridable. Register the module with
config :super_pi, extra_harnesses: [MyApp.Harness.Triage].
	Option	Meaning
	:id, :name, :description	Required. Metadata for model listings and discovery.
	:plugins	Plugin specs (Module or {Module, opts}). Order matters for before_compact: the first plugin that does not answer :default ends the chain.
	:effort, :mode, :model	Defaults for pi.agent. See SuperPi.Harness.Defaults.
	:max_mode	Highest executionMode the harness allows ("plan", "accept-edits" or "auto"). Permissions enforces it. Defaults to :mode.
	:workspace	:local (default), :knowledge_paths or a "workspace" map such as %{"kind" => "none"}.
	:tools	:all, {:only, names} or {:except, names}.
	:prompt	Core system prompt.


      


      
        Summary


  
    Callbacks
  


    
      
        agent_defaults(opts)

      


        Default document configuration for the conversation agent



    


    
      
        capabilities()

      


        Machine-readable summary of the harness: id, plugins, tool loadout, workspace kind and modes.
Interfaces that must describe a harness to a client (ACP initialize, workspace.metadata,
GET /v1/models) call it through capabilities/1, which tolerates harnesses without it.



    


    
      
        description()

      


        Short description for model listings and discovery



    


    
      
        extensions(opts)

      


        List of SuperPi.Extension modules active in this harness



    


    
      
        id()

      


        Unique string identifier for the harness (e.g., 'super-pi-code')



    


    
      
        name()

      


        Human-readable name



    





  
    Functions
  


    
      
        capabilities(harness)

      


        Capability summary of harness. A harness without capabilities/0 gets one built from its
metadata, so external :extra_harnesses modules keep working.



    


    
      
        default()

      


        Default harness for entry points that receive no harness name (Gateway, RPC, MCP, CLI).



    


    
      
        fetch(name)

      


        Strict form of resolve/1. An unknown name is an error, not a silent default.



    


    
      
        harness?(module)

      


        Returns true if the given model name or ID corresponds to a registered harness.



    


    
      
        list()

      


        Lists the harness modules to show to users: the four built-in ones and any configured via
:extra_harnesses. Resolution (resolve/1, harness?/1) is wider than this list: it also
accepts the ids of earlier releases.



    


    
      
        remote_extensions(harness)

      


        Extensions of harness for a caller that is not the local user (Gateway, RPC, MCP, subagents).



    


    
      
        resolve(module)

      


        Resolves a model name, alias, module, or harness ID to its corresponding Harness module.
Falls back to default/0 if unknown.



    





      


      
        Callbacks


        


  
    
      
    
    
      agent_defaults(opts)



        
          
        

    

  


  

      

          @callback agent_defaults(opts :: keyword()) :: map()


      


Default document configuration for the conversation agent

  



  
    
      
    
    
      capabilities()


        (optional)


        
          
        

    

  


  

      

          @callback capabilities() :: map()


      


Machine-readable summary of the harness: id, plugins, tool loadout, workspace kind and modes.
Interfaces that must describe a harness to a client (ACP initialize, workspace.metadata,
GET /v1/models) call it through capabilities/1, which tolerates harnesses without it.

  



  
    
      
    
    
      description()



        
          
        

    

  


  

      

          @callback description() :: String.t()


      


Short description for model listings and discovery

  



  
    
      
    
    
      extensions(opts)



        
          
        

    

  


  

      

          @callback extensions(opts :: keyword()) :: [module() | {module(), term()}]


      


List of SuperPi.Extension modules active in this harness

  



  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @callback id() :: String.t()


      


Unique string identifier for the harness (e.g., 'super-pi-code')

  



  
    
      
    
    
      name()



        
          
        

    

  


  

      

          @callback name() :: String.t()


      


Human-readable name

  


        

      

      
        Functions


        


  
    
      
    
    
      capabilities(harness)



        
          
        

    

  


  

      

          @spec capabilities(module()) :: map()


      


Capability summary of harness. A harness without capabilities/0 gets one built from its
metadata, so external :extra_harnesses modules keep working.

  



  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @spec default() :: module()


      


Default harness for entry points that receive no harness name (Gateway, RPC, MCP, CLI).
Configure it with config :super_pi, default_harness: "<harness id>". The default is
super-pi-code, which carries the permission and safety plugins.

  



  
    
      
    
    
      fetch(name)



        
          
        

    

  


  

      

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


      


Strict form of resolve/1. An unknown name is an error, not a silent default.
A deployment that wants a fallback can set config :super_pi, fallback_harness: "<id>".

  



  
    
      
    
    
      harness?(module)



        
          
        

    

  


  

Returns true if the given model name or ID corresponds to a registered harness.

  



  
    
      
    
    
      list()



        
          
        

    

  


  

Lists the harness modules to show to users: the four built-in ones and any configured via
:extra_harnesses. Resolution (resolve/1, harness?/1) is wider than this list: it also
accepts the ids of earlier releases.

  



  
    
      
    
    
      remote_extensions(harness)



        
          
        

    

  


  

      

          @spec remote_extensions(module()) :: [module() | {module(), keyword()}]


      


Extensions of harness for a caller that is not the local user (Gateway, RPC, MCP, subagents).
InlineBash runs !{...} shell commands from user input with no permission check, so a
remote caller must not get it. No built-in harness carries it, but a harness from :extra_harnesses may. Use this instead of harness.extensions([]) on those paths.

  



  
    
      
    
    
      resolve(module)



        
          
        

    

  


  

Resolves a model name, alias, module, or harness ID to its corresponding Harness module.
Falls back to default/0 if unknown.

  


        

      


  

    
SuperPi.Harness.Assistant 
    



      
Assistant harness (super-pi-assistant): works with a human present and reaches the web.
It targets a knowledge worker whose tools are third-party services, not a repository. The
workspace kind is none: no file tools and no shell. What remains is artifacts, MCP tools
(hosted connectors over HTTP, see SuperPi.MCP.Client) and SuperPi.Plugins.Web.
	Questionnaire: asks the human a structured question.
	StructuredOutput: ends a run with a machine-readable result.
	Handoff, Subagent: context distillation and non-blocking delegation.
	Web: web_fetch, and web_search when a search adapter is configured.
	CustomCompaction: keeps a long chat alive.
	Todo, Permissions, TranscriptLogger.

InlineBash is not part of it. It runs !{...} outside the tool pipeline, so the workspace
capability set cannot stop it, and a none workspace would still reach a shell.
executionMode is accept-edits, the ceiling too. It replaces super-pi-interactive,
super-pi-agent and super-pi-fast of earlier releases. All three ids stay resolvable as aliases.
super-pi-fast no longer sets a low effort: use --effort low.

      




  

    
SuperPi.Harness.Code 
    



      
Coding harness (super-pi-code): mutates a repository, reversibly.
	Permissions, ProtectedPaths, ConfirmDestructive: the safety floor (execution modes,
workspace boundary, secrets, destructive shell commands).
	GitCheckpoint, AutoCommit: stash checkpoints before edits and an atomic commit when a turn
settles. AutoCommit is off. Turn it on with {Plugins.AutoCommit, enabled: true} in
extra_plugins or a harness of your own.
	Rules, Skills, Hooks, SlashCommands: repository-native customization.
	JevRouter: model cascading. Planning and implementation models come from
config :super_pi, :planning_model and :implementation_model.
	Todo, PromptCustomizer, TranscriptLogger.

It replaces super-pi-workspace and super-pi-auto of earlier releases. Both ids stay resolvable
as aliases. It is also the default harness (SuperPi.Harness.default/0).

      




  

    
SuperPi.Harness.DSL 
    



      
The use SuperPi.Harness macro, kept in a module with no runtime dependencies.
use makes a compile-time dependency on the used module. SuperPi.Harness reaches the
built-in harnesses and plugins at runtime, so the built-in harnesses use this module
directly to stay out of a compile-time cycle. use SuperPi.Harness forwards here.

      




  

    
SuperPi.Harness.Defaults 
    



      
Builds the pi.agent defaults of a harness declared with use SuperPi.Harness.
Each setting resolves in one order: the caller's opts, then the harness declaration, then the
application environment, then a fallback.
	Setting	opts	Application environment	Fallback
	model	:model	config :super_pi, :default_model	"gemini-3-flash-preview"
	effort	:effort		"medium"
	executionMode	:mode		"accept-edits"
	workspacePaths	:workspace_paths	:workspace_paths (:knowledge_paths for workspace: :knowledge_paths)	working directory
	systemSections	:system_sections		the declared prompt

The tool loadout is :all, {:only, names} or {:except, names}, resolved against
SuperPi.Tools.active_llm_tools/0.

      


      
        Summary


  
    Functions
  


    
      
        build(module, opts \\ [])

      


        Builds the pi.agent map for module (a module that used SuperPi.Harness).



    


    
      
        capabilities(module)

      


        Machine-readable summary of module, derived from its declaration. "plugins" lists plugin ids
in load order; "tools" is "all", %{"only" => names} or %{"except" => names};
"workspace" is the workspace kind; "network" is false when the workspace turns off the
:net capability.



    


    
      
        default_model()

      


        Model for a harness that does not name one. Set it with config :super_pi, :default_model.



    


    
      
        model_route()

      


        Options for SuperPi.Plugins.JevRouter from config :super_pi, :planning_model and
:implementation_model. A model that is not configured is left out, so the router keeps its own
fallback.



    


    
      
        resolve_tools(arg1)

      


        Resolves a tool loadout against the tool catalog.



    





      


      
        Functions


        


    

  
    
      
    
    
      build(module, opts \\ [])



        
          
        

    

  


  

      

          @spec build(module(), keyword()) :: map()


      


Builds the pi.agent map for module (a module that used SuperPi.Harness).

  



  
    
      
    
    
      capabilities(module)



        
          
        

    

  


  

      

          @spec capabilities(module()) :: map()


      


Machine-readable summary of module, derived from its declaration. "plugins" lists plugin ids
in load order; "tools" is "all", %{"only" => names} or %{"except" => names};
"workspace" is the workspace kind; "network" is false when the workspace turns off the
:net capability.

  



  
    
      
    
    
      default_model()



        
          
        

    

  


  

      

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


      


Model for a harness that does not name one. Set it with config :super_pi, :default_model.

  



  
    
      
    
    
      model_route()



        
          
        

    

  


  

      

          @spec model_route() :: keyword()


      


Options for SuperPi.Plugins.JevRouter from config :super_pi, :planning_model and
:implementation_model. A model that is not configured is left out, so the router keeps its own
fallback.

  



  
    
      
    
    
      resolve_tools(arg1)



        
          
        

    

  


  

      

          @spec resolve_tools(:all | {:only, [String.t()]} | {:except, [String.t()]}) :: [map()]


      


Resolves a tool loadout against the tool catalog.

  


        

      


  

    
SuperPi.Harness.Librarian 
    



      
Librarian harness (super-pi-librarian): runs with no human present and remembers.
It targets someone who points Super-Pi at a notes vault and walks away.
	Memory: durable notes that outlive a conversation, with search and links.
	Scheduler: scheduled and webhook-triggered runs.
	Web: fetches pages to ingest.
	Rules, Skills, Todo, Permissions, ProtectedPaths, TranscriptLogger.

The loadout has no bash: a knowledge manager does not need a shell. The workspace roots come
from config :super_pi, :knowledge_paths, else the usual workspace paths.
Memory precedes any compaction plugin. before_compact stops at the first plugin that does not
answer :default, and Memory must see the entries that compaction cuts.

      




  

    
SuperPi.Harness.Planner 
    



      
Read-only planning harness (super-pi-planner).
Callers select it by name because read-only is a safety boundary, so it stays a harness of its
own. The boundary has three layers:
	The tool loadout is read, grep, find, ls and tool_search.
	executionMode is plan and maxExecutionMode is plan, so no flag can raise it.
	Permissions confines file tools to the workspace and applies the deny list, and
ProtectedPaths hides .env, .git/ and private keys from read.


      




  

    
SuperPi.MCP.Client 
    



      
Client for one Model Context Protocol server, over stdio or Streamable HTTP.
The client runs the initialize handshake, lists the server's tools (following
nextCursor), and then forwards tools/call requests. It owns the protocol: request ids,
timeouts and the handshake. A SuperPi.MCP.Transport moves the messages:
	command starts the server as an OS process (SuperPi.MCP.Transport.Stdio).
	url talks to a hosted server (SuperPi.MCP.Transport.StreamableHTTP).

Use SuperPi.MCP.Manager to start every configured server and expose its tools to the
agent. This module only speaks the protocol. It declares no client capabilities, so a server
cannot ask for sampling, roots or elicitation; it may still send ping.

      


      
        Summary


  
    Functions
  


    
      
        await_ready(pid, timeout \\ 10000)

      


        Waits until the handshake and the tool listing finish. Returns :ok or {:error, reason}.



    


    
      
        call_tool(pid, tool, args, timeout \\ 60000)

      


        Calls a tool. Returns {:ok, result} with the server's tools/call result map,
or {:error, reason} for a protocol error, a timeout, or a server that exited.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


        Starts a client. Options: :name (server name) and either :command, :args, :env (map), :cwd
(stdio) or :url, :headers (map, ${ENV_VAR} is expanded) for Streamable HTTP. :transport
names a SuperPi.MCP.Transport module explicitly.



    


    
      
        tools(pid)

      


        Tool definitions as the server returned them (name, description, inputSchema).



    





      


      
        Functions


        


    

  
    
      
    
    
      await_ready(pid, timeout \\ 10000)



        
          
        

    

  


  

Waits until the handshake and the tool listing finish. Returns :ok or {:error, reason}.

  



    

  
    
      
    
    
      call_tool(pid, tool, args, timeout \\ 60000)



        
          
        

    

  


  

Calls a tool. Returns {:ok, result} with the server's tools/call result map,
or {:error, reason} for a protocol error, a timeout, or a server that exited.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

Starts a client. Options: :name (server name) and either :command, :args, :env (map), :cwd
(stdio) or :url, :headers (map, ${ENV_VAR} is expanded) for Streamable HTTP. :transport
names a SuperPi.MCP.Transport module explicitly.
Returns {:error, {:command_not_found, command}} when the executable does not exist, and
{:error, {:invalid_url, url}} or {:error, {:missing_env, names}} for a bad url entry.

  



  
    
      
    
    
      tools(pid)



        
          
        

    

  


  

Tool definitions as the server returned them (name, description, inputSchema).

  


        

      


  

    
SuperPi.MCP.HTTPPlug 
    



      
The MCP server over Streamable HTTP (revisions 2025-03-26 to 2025-06-18), as a Plug.
SuperPi.Gateway.Router forwards /mcp here, so the gateway's bearer-token authentication,
telemetry span, error handling, TLS and listener apply to MCP too. This module adds the MCP
transport rules on top of the pure engine SuperPi.MCP.Server.handle_mcp_line/2.
	Request	Answer
	POST with a request	200 with the JSON-RPC reply as application/json, or as a one-event text/event-stream when the client accepts text/event-stream and not application/json
	POST with only notifications or responses	202, no body
	POST with initialize	as above, plus an Mcp-Session-Id header
	GET	405: the server does not push messages, so it opens no stream
	DELETE	200, and the session ends

Sessions
initialize starts a session (SuperPi.MCP.Sessions). Every other request must carry its id in
Mcp-Session-Id: a missing header is 400, an unknown or expired session is 404, and a client
then starts a new one. A session belongs to the principal that opened it. Requests of one session
that run at the same time each see the state the session had when they began, and the last
to finish stores its state.
initialize?harness=<id> selects the harness of the session's direct tool calls (see
SuperPi.MCP.Server). An unknown id is 400.
Checks
An MCP-Protocol-Version header that names a version the server does not speak is 400. A
draining node answers 503 with Retry-After, so the client reaches another node. When no
token is configured (SuperPi.Auth.required?/0 is false), a request with an Origin header must
come from a loopback host or one in config :super_pi, :mcp_allowed_origins ("*" allows all),
which stops a web page from calling a local server (DNS rebinding).
A JSON-RPC batch (an array) is accepted, as 2025-03-26 allows. It must not contain initialize.

      




  

    
SuperPi.MCP.Manager 
    



      
Starts the MCP servers from mcp_config.json and exposes their tools to the agent.
The file is the one that super-pi mcp add|remove|enable|disable edits (in the global
config dir). Each enabled server is started once under SuperPi.MCPClientSupervisor.
Its tools join the tool catalog as mcp__<server>__<tool>, so the model sees which server
a tool belongs to and two servers cannot collide. SuperPi.Tools.execute/3 routes those
names to call_tool/3.
Tool calls pass the same before_tool pipeline as built-in tools, so the permission
policy applies. Every MCP tool is registered with an "effects" list, which is what the
policy decides by (SuperPi.Plugins.Permissions): ["net_read"] when the server annotates
the tool readOnlyHint: true, else ["net_write"]. A read-only tool runs without a prompt
under accept-edits and in plan mode. Any other tool needs auto mode, a prompt answer,
permissions.allowTools, or dangerouslySkipPermissions. The network policy (deny,
allowlist) applies to every MCP tool, a local stdio one included, because the server may
do anything.
Configuration
config :super_pi,
  mcp_clients: true,           # start servers when a conversation starts
  mcp_tool_exposure: :direct,  # or :deferred (found through `tool_search`)
  mcp_startup_timeout_ms: 10_000,
  mcp_call_timeout_ms: 60_000
Server entries
Each entry under "mcpServers" is one of two shapes. Both accept "disabled": true.
A local process, over stdio:
{"command": "npx", "args": ["-y", "some-server"], "env": {"TOKEN": "..."}}
A hosted server, over Streamable HTTP (url, or serverUrl as other hosts write it):
{"url": "https://mcp.example.com/mcp",
 "headers": {"Authorization": "Bearer ${EXAMPLE_TOKEN}"}}
${NAME} in a header value is replaced from the environment at start-up. A name that is not
set fails that server with {:missing_env, names}. OAuth is not supported. See
SuperPi.MCP.Transport.StreamableHTTP for the session and fallback behaviour. An entry with
both command and url runs the command.
Scopes
A server belongs to a scope. The servers from mcp_config.json are :global: every
conversation sees their tools. The servers that a client hands over at run time
(add_servers/2) belong to one conversation. Their tools stay out of the shared catalog, only
that conversation declares them, and only a call from that conversation reaches them. Two
conversations that hand over a server with the same name get two processes, each with its own
env and headers.

      


      
        Summary


  
    Functions
  


    
      
        add_servers(conversation_id, servers)

      


        Starts MCP servers that a client hands over at run time, in the ACP mcpServers shape



    


    
      
        call_tool(exposed_name, args, scope \\ :global)

      


        Runs an MCP tool by its exposed name and returns a SuperPi.Tools result map. scope is the
calling conversation: its own servers come first, then the :global ones. A tool of another
conversation's server is not available.
An unknown name, a stopped server, or a protocol error is an is_error result, never a raise.



    


    
      
        declare_tools(conversation_id)

      


        Adds the MCP tools that conversation_id may use, and does not declare yet, to its agent
document: the :global tools that the catalog shows the model, and the tools of its own servers.



    


    
      
        ensure_started(opts \\ [])

      


        Starts every enabled stdio server that is not running yet and registers its tools.
Returns [%{server: name, status: :started | :running | {:error, reason}, tools: count}].
Servers that fail to start are logged and skipped. The call is safe to repeat.



    


    
      
        exposed_name(server, tool)

      


        The exposed tool name for a server and tool: mcp__<server>__<tool>, characters limited to [A-Za-z0-9_-].



    


    
      
        stop_all()

      


        Stops every MCP server and removes their tools from the catalog.



    


    
      
        stop_scope(scope)

      


        Stops the servers of one conversation and forgets their tools. The tools stay declared in its
agent document, so a call fails as "not available" until the client hands the servers over again.



    


    
      
        tool_names(scope \\ :global)

      


        Names of the tools that the servers of scope provide (mcp__<server>__<tool>).



    





      


      
        Functions


        


  
    
      
    
    
      add_servers(conversation_id, servers)



        
          
        

    

  


  

      

          @spec add_servers(term(), [map()]) :: [map()]


      


Starts MCP servers that a client hands over at run time, in the ACP mcpServers shape:
	stdio: %{"name", "command", "args", "env" => [%{"name", "value"}]}
	HTTP: %{"type" => "http" | "sse", "name", "url", "headers" => [%{"name", "value"}]}


The servers belong to conversation_id (see "Scopes"), and their tools are declared in its
agent document. A server that is already running for that conversation is left alone, and one
that fails to start is logged and skipped. Returns the same list as ensure_started/1.

  



    

  
    
      
    
    
      call_tool(exposed_name, args, scope \\ :global)



        
          
        

    

  


  

      

          @spec call_tool(String.t(), map(), term()) :: map()


      


Runs an MCP tool by its exposed name and returns a SuperPi.Tools result map. scope is the
calling conversation: its own servers come first, then the :global ones. A tool of another
conversation's server is not available.
An unknown name, a stopped server, or a protocol error is an is_error result, never a raise.

  



  
    
      
    
    
      declare_tools(conversation_id)



        
          
        

    

  


  

      

          @spec declare_tools(term()) :: :ok


      


Adds the MCP tools that conversation_id may use, and does not declare yet, to its agent
document: the :global tools that the catalog shows the model, and the tools of its own servers.

  



    

  
    
      
    
    
      ensure_started(opts \\ [])



        
          
        

    

  


  

      

          @spec ensure_started(keyword()) :: [map()]


      


Starts every enabled stdio server that is not running yet and registers its tools.
Returns [%{server: name, status: :started | :running | {:error, reason}, tools: count}].
Servers that fail to start are logged and skipped. The call is safe to repeat.

  



  
    
      
    
    
      exposed_name(server, tool)



        
          
        

    

  


  

The exposed tool name for a server and tool: mcp__<server>__<tool>, characters limited to [A-Za-z0-9_-].

  



  
    
      
    
    
      stop_all()



        
          
        

    

  


  

Stops every MCP server and removes their tools from the catalog.

  



  
    
      
    
    
      stop_scope(scope)



        
          
        

    

  


  

      

          @spec stop_scope(term()) :: :ok


      


Stops the servers of one conversation and forgets their tools. The tools stay declared in its
agent document, so a call fails as "not available" until the client hands the servers over again.

  



    

  
    
      
    
    
      tool_names(scope \\ :global)



        
          
        

    

  


  

Names of the tools that the servers of scope provide (mcp__<server>__<tool>).

  


        

      


  

    
SuperPi.MCP.Server 
    



      
Model Context Protocol (MCP) server (REQ-MCP-01..REQ-MCP-04), over stdio here and over
Streamable HTTP in SuperPi.MCP.HTTPPlug.
Allows any MCP-compliant host (OpenCode, Claude Desktop, Cursor, Zed, Continue.dev)
to connect to Super-Pi-BEAM as a standard tool and context provider.
handle_mcp_line/2 is pure: it takes one JSON-RPC message and the connection state and returns
the reply and the next state. The transports only move lines (stdio) or request bodies (HTTP).
Protocol versions
initialize answers the client's protocolVersion when the server speaks it (2025-06-18,
2025-03-26, 2024-11-05), else the newest. The requested version is logged at debug level,
which is how to find out what a host asks for. 2026-07-28 is not supported: it replaces
elicitation, sampling and roots with a different round trip.
Supported Methods
	initialize - Handshake declaring tool, resource, and prompt capabilities.
	notifications/initialized - Post-handshake acknowledgment.
	ping - Heartbeat check.
	tools/list - The eight tools with JSON Schema and annotations (readOnlyHint,
destructiveHint, idempotentHint, openWorldHint), which hosts use to decide what to
approve without asking.
	tools/call - Runs a tool through the permission policy of the connection's harness. The
result carries content (text) and, when the tool returns structured data, structuredContent.
	prompts/list & prompts/get - One prompt per harness (SuperPi.Harness.list/0), plus the
plan_architecture alias.
	resources/list, resources/read - The workspace context, the tool loadout and the
conversations that this connection started.
	resources/templates/list - superpi://conversation/{id}/transcript, which resources/read
answers with the conversation transcript as JSON lines (the compact form that
SuperPi.Plugins.TranscriptLogger writes). A conversation of another principal is not found.

Choosing a harness
harness_task takes a harness argument (an id from Harness.list/0) and runs the task in
that harness. Direct tool calls (read, bash ...) run under the connection's harness: the
state key :harness, else config :super_pi, :mcp_harness, else Harness.default/0. The
workspace is the first of SuperPi.Discovery.default_workspace_paths/0.
Tools run in the mode that SuperPi.Plugins.Permissions.apply_remote_mode/2 allows a remote
caller. State keys: :harness, :principal (an SuperPi.Auth principal, default anonymous).

      


      
        Summary


  
    Functions
  


    
      
        handle_mcp_line(raw_json, state)

      


        Handles a single raw MCP JSON-RPC 2.0 payload string.
Pure handler suitable for unit tests and property testing.



    


    
      
        negotiate_version(requested)

      


        The version to answer initialize with: the client's when supported, else the newest supported.
The client then decides whether it can speak that version (MCP lifecycle, version negotiation).



    


    
      
        run_stdio()

      


        Runs the MCP server over standard input and output in a blocking loop.



    


    
      
        supported_versions()

      


        Protocol versions this server speaks, newest first.



    


    
      
        tool_definitions()

      


        The eight tools with their input schema and annotations. harness_task lists the harness ids.



    





      


      
        Functions


        


  
    
      
    
    
      handle_mcp_line(raw_json, state)



        
          
        

    

  


  

Handles a single raw MCP JSON-RPC 2.0 payload string.
Pure handler suitable for unit tests and property testing.

  



  
    
      
    
    
      negotiate_version(requested)



        
          
        

    

  


  

      

          @spec negotiate_version(term()) :: String.t()


      


The version to answer initialize with: the client's when supported, else the newest supported.
The client then decides whether it can speak that version (MCP lifecycle, version negotiation).

  



  
    
      
    
    
      run_stdio()



        
          
        

    

  


  

Runs the MCP server over standard input and output in a blocking loop.

  



  
    
      
    
    
      supported_versions()



        
          
        

    

  


  

Protocol versions this server speaks, newest first.

  



  
    
      
    
    
      tool_definitions()



        
          
        

    

  


  

The eight tools with their input schema and annotations. harness_task lists the harness ids.

  


        

      


  

    
SuperPi.MCP.Sessions 
    



      
Sessions of the Streamable HTTP server (SuperPi.MCP.HTTPPlug): the id a client carries in
Mcp-Session-Id, and the connection state that SuperPi.MCP.Server.handle_mcp_line/2 threads.
The table lives on the node that answered initialize. A request that reaches another node
finds no session and gets 404, which a conforming client answers by starting a new session,
so a cluster needs no shared session store (sticky routing only saves the round trip).
A session expires after mcp_session_ttl_ms without a request (default one hour). At most
mcp_max_sessions exist at once (default 1000), so a client that only calls initialize
cannot fill memory.

      


      
        Summary


  
    Functions
  


    
      
        clear()

      


        Drops every session. For tests.



    


    
      
        count()

      


        Number of live sessions.



    


    
      
        create(state)

      


        Starts a session with state. Returns {:ok, id}, or {:error, :full} at the limit.



    


    
      
        delete(id)

      


        Ends a session. Returns :ok, or :error when there was none.



    


    
      
        fetch(id)

      


        The state of a live session. A request counts as use, so an active session does not expire.



    


    
      
        put(id, state)

      


        Stores the next state of a live session. A session that ended meanwhile stays ended.



    





      


      
        Functions


        


  
    
      
    
    
      clear()



        
          
        

    

  


  

Drops every session. For tests.

  



  
    
      
    
    
      count()



        
          
        

    

  


  

Number of live sessions.

  



  
    
      
    
    
      create(state)



        
          
        

    

  


  

      

          @spec create(map()) :: {:ok, String.t()} | {:error, :full}


      


Starts a session with state. Returns {:ok, id}, or {:error, :full} at the limit.

  



  
    
      
    
    
      delete(id)



        
          
        

    

  


  

      

          @spec delete(term()) :: :ok | :error


      


Ends a session. Returns :ok, or :error when there was none.

  



  
    
      
    
    
      fetch(id)



        
          
        

    

  


  

      

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


      


The state of a live session. A request counts as use, so an active session does not expire.

  



  
    
      
    
    
      put(id, state)



        
          
        

    

  


  

      

          @spec put(String.t(), map()) :: :ok


      


Stores the next state of a live session. A session that ended meanwhile stays ended.

  


        

      


  

    
SuperPi.MCP.Transport behaviour
    



      
How SuperPi.MCP.Client talks to one MCP server. The client owns the protocol (handshake,
request ids, timeouts); a transport only moves JSON-RPC messages.
A transport runs inside the client process and keeps its state in a term the client holds.
Whatever the transport spawns (a port, an HTTP request task) sends its results to the client
process as ordinary messages. The client hands every message it does not know to
handle_info/2, which turns it into JSON-RPC messages or reports that the server is gone.
Built in: SuperPi.MCP.Transport.Stdio (a child process) and
SuperPi.MCP.Transport.StreamableHTTP (a URL).

      


      
        Summary


  
    Types
  


    
      
        message()

      


    


    
      
        state()

      


    





  
    Callbacks
  


    
      
        close(state)

      


        Releases the transport's resources.



    


    
      
        handle_info(state, term)

      


        Handles a message sent to the owner. Returns the JSON-RPC messages it carried, :ignore
for a message that carries none, or :closed when the server is gone.



    


    
      
        protocol_version()

      


        The protocolVersion the client offers in initialize over this transport.



    


    
      
        send_message(state, message)

      


        Sends one JSON-RPC message. Never waits for the answer: it arrives through handle_info/2.



    


    
      
        start(opts)

      


        Opens the transport. The calling process is the owner and receives its messages.



    





      


      
        Types


        


  
    
      
    
    
      message()



        
          
        

    

  


  

      

          @type message() :: map()


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: term()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      close(state)



        
          
        

    

  


  

      

          @callback close(state()) :: :ok


      


Releases the transport's resources.

  



  
    
      
    
    
      handle_info(state, term)



        
          
        

    

  


  

      

          @callback handle_info(state(), term()) ::
  {:messages, [message()], state()}
  | {:ignore, state()}
  | {:closed, term(), state()}


      


Handles a message sent to the owner. Returns the JSON-RPC messages it carried, :ignore
for a message that carries none, or :closed when the server is gone.

  



  
    
      
    
    
      protocol_version()



        
          
        

    

  


  

      

          @callback protocol_version() :: String.t()


      


The protocolVersion the client offers in initialize over this transport.

  



  
    
      
    
    
      send_message(state, message)



        
          
        

    

  


  

      

          @callback send_message(state(), message()) :: state()


      


Sends one JSON-RPC message. Never waits for the answer: it arrives through handle_info/2.

  



  
    
      
    
    
      start(opts)



        
          
        

    

  


  

      

          @callback start(opts :: keyword()) :: {:ok, state()} | {:error, term()}


      


Opens the transport. The calling process is the owner and receives its messages.

  


        

      


  

    
SuperPi.MCP.Transport.Stdio 
    



      
Stdio transport: the server runs as an OS process and speaks one JSON-RPC 2.0 object per line.
A server writes logs to stderr. The port does not capture stderr, so those logs go to
the stderr of the Super-Pi process, never into the JSON stream. A line that is not JSON
(a banner on stdout) is ignored.

      


      
        Summary


  
    Functions
  


    
      
        start(opts)

      


        Options: :command, :args, :env (map), :cwd.
Returns {:error, {:command_not_found, command}} when the executable does not exist.



    





      


      
        Functions


        


  
    
      
    
    
      start(opts)



        
          
        

    

  


  

Options: :command, :args, :env (map), :cwd.
Returns {:error, {:command_not_found, command}} when the executable does not exist.

  


        

      


  

    
SuperPi.MCP.Transport.StreamableHTTP 
    



      
Streamable HTTP transport (MCP 2025-03-26 and later) on Finch, with the deprecated
HTTP+SSE transport (2024-11-05) as a fallback.
Every JSON-RPC message the client sends is one POST to the server URL, made by its own
short-lived process so a slow tool call never blocks the next request. The server answers in
one of three shapes, and the transport handles each:
	202 Accepted with no body: the message was a notification or a response.
	application/json: one JSON-RPC message, or an array of them.
	text/event-stream: SSE events, each carrying a JSON-RPC message. They are delivered as
they arrive, so a server can send progress and its own requests before the result.

Session
A server that keeps state returns an Mcp-Session-Id header on the initialize response. The
transport sends it on every later request, and the negotiated version as MCP-Protocol-Version.
When the server answers a request with 404 (it dropped the session), the transport runs the
handshake again once and repeats the request. On close it sends a DELETE to end the session.
Fallback to HTTP+SSE
A server that only speaks the 2024-11-05 transport answers the first POST with 405 (or
404). The transport then opens a GET event stream to the same URL, waits for the endpoint
event, and POSTs every message to that endpoint. Answers arrive on the stream. An endpoint on
another origin is refused, so a hostile server cannot aim the client at a third host.
Headers
The :headers option is a map of request headers. A value may contain ${ENV_VAR}, which is
replaced from the environment when the transport starts. A variable that is not set is an
error, so a missing token fails at once instead of as a 401. OAuth is not implemented: put a
bearer token in Authorization.
The SuperPi.MCPFinch pool must be running (the application starts it).

      


      
        Summary


  
    Functions
  


    
      
        start(opts)

      


        Options: :url, :headers (map), :receive_timeout (ms a request may wait for its answer).
Returns {:error, {:invalid_url, url}} or {:error, {:missing_env, names}} for a bad entry.



    





      


      
        Functions


        


  
    
      
    
    
      start(opts)



        
          
        

    

  


  

Options: :url, :headers (map), :receive_timeout (ms a request may wait for its answer).
Returns {:error, {:invalid_url, url}} or {:error, {:missing_env, names}} for a bad entry.

  


        

      


  

    
SuperPi.Memory 
    



      
Durable notes that outlive a conversation: the store behind SuperPi.Plugins.Memory.
Notes live in the memories table, not in a durable document and not in artifacts. A document
rewrites the whole corpus as one base row at every checkpoint and pins it in ETS, and artifacts
have no search and die with their conversation. A note belongs to a scope {scope_kind, scope_id}:
{"owner", principal} by default or {"global", ""}. It is not forked and not rewound, so a note
that a branch writes is visible to its parent. Read-only subagents cannot write one, because
memory_write carries the state_write effect and plan mode blocks it.
Writing
write/3 validates, then inserts or updates in one Storage.commit/1 (the index triggers run in
the same transaction). Limits and rules:
	Title and body are stored byte for byte. They must be valid UTF-8 without NUL (PostgreSQL
cannot store NUL) and the body is capped at :max_body_bytes (32 000 by default).
	An explicit slug upserts. A slug derived from the title never overwrites: a taken one gets -2, -3.
	pinned is refused for compaction provenance and for a note with source.url, unless the
caller passes allow_pin_untrusted: true. A pinned body goes into the system prompt, so
anything from the open internet needs an explicit opt-in. An update takes pinned from the call
(default false), so rewriting a pinned note unpins it.
	Provenance is not model-settable: web when source.url is set, else agent. Code passes
:provenance (user, compaction, import).
	The result lists similar live notes with a score, which keeps the store from becoming a junk
drawer. The score is the Jaccard similarity of title and topic words, which does not depend on
the search backend.

Reading and linking
search/3 is lexical (SuperPi.Memory.Search). read/2 returns a note with its links.
link/5 adds a related, derived_from or supersedes edge. supersedes marks the older note
superseded, refuses a cycle and refuses a note that already has a superseder.
Configuration (config :super_pi, :memory, [...]): :max_body_bytes, :index_token_budget,
:pinned_body_bytes, :half_life_days, :recency_weight, :pinned_bonus, :duplicate_threshold,
:search (backend module), :harvest_model, :harvest_max_facts, :harvest_llm.

      


      
        Summary


  
    Types
  


    
      
        scope()

      


    





  
    Functions
  


    
      
        config(key)

      


        A configuration value, with the module default.



    


    
      
        fingerprint(scope)

      


        {count, max updated_seq} of the scope: cheap proof that the index text is still current.



    


    
      
        format_error(other)

      


        Human-readable message for an error from write/3 or link/5.



    


    
      
        get(arg1, slug)

      


        The note with slug in the scope, or nil.



    


    
      
        link(scope, from_slug, to_slug, rel, opts \\ [])

      


        Adds a rel edge from the note from_slug to to_slug. supersedes marks to as replaced by
from. Idempotent for an existing edge.



    


    
      
        normalize_topics(list)

      


        Normalizes topics to a space-separated string of lowercase words. Anything outside letters,
digits, ., _ and - becomes -. At most 8 topics of 40 characters.



    


    
      
        provenances()

      


    


    
      
        read(scope, slug)

      


        Reads a note with its outgoing links, its backlinks and the slug of its superseder.
Returns {:ok, %{memory, links: [{rel, note}], backlinks: [{rel, note}], superseded_by: slug | nil}}
or {:error, :not_found}.



    


    
      
        rels()

      


    


    
      
        scope(conversation_id, opts \\ [])

      


        The scope of a conversation: its owner's notes by default, or the shared global scope.



    


    
      
        scoped(arg)

      


        The query of every note in a scope.



    


    
      
        search(scope, query, opts \\ [])

      


        Searches the scope. See SuperPi.Memory.Search.run/3.



    


    
      
        slugify(title)

      


        Derives a slug from a title: ASCII words joined by -, or a short hash when no ASCII word is left.



    


    
      
        snippet(body, tokens, width \\ 160)

      


        A short window of body around the first query word, or the start of the body. Whitespace is collapsed.



    


    
      
        topic_list(memory)

      


        The topics of a note as a list.



    


    
      
        write(scope, attrs, opts \\ [])

      


        Writes a note. attrs has string keys: "title", "body", and optionally "slug", "topics"
(list of strings), "pinned", "confidence" (0..1) and "source" (map with url, artifact, note).



    





      


      
        Types


        


  
    
      
    
    
      scope()



        
          
        

    

  


  

      

          @type scope() :: {String.t(), String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      config(key)



        
          
        

    

  


  

      

          @spec config(atom()) :: term()


      


A configuration value, with the module default.

  



  
    
      
    
    
      fingerprint(scope)



        
          
        

    

  


  

      

          @spec fingerprint(scope()) :: String.t()


      


{count, max updated_seq} of the scope: cheap proof that the index text is still current.

  



  
    
      
    
    
      format_error(other)



        
          
        

    

  


  

      

          @spec format_error(term()) :: String.t()


      


Human-readable message for an error from write/3 or link/5.

  



  
    
      
    
    
      get(arg1, slug)



        
          
        

    

  


  

      

          @spec get(scope(), String.t()) :: SuperPi.Durable.Schemas.Memory.t() | nil


      


The note with slug in the scope, or nil.

  



    

  
    
      
    
    
      link(scope, from_slug, to_slug, rel, opts \\ [])



        
          
        

    

  


  

      

          @spec link(scope(), String.t(), String.t(), String.t(), keyword()) ::
  {:ok,
   %{
     from: SuperPi.Durable.Schemas.Memory.t(),
     to: SuperPi.Durable.Schemas.Memory.t(),
     rel: String.t()
   }}
  | {:error, term()}


      


Adds a rel edge from the note from_slug to to_slug. supersedes marks to as replaced by
from. Idempotent for an existing edge.

  



  
    
      
    
    
      normalize_topics(list)



        
          
        

    

  


  

      

          @spec normalize_topics(term()) :: String.t()


      


Normalizes topics to a space-separated string of lowercase words. Anything outside letters,
digits, ., _ and - becomes -. At most 8 topics of 40 characters.

  



  
    
      
    
    
      provenances()



        
          
        

    

  


  


  



  
    
      
    
    
      read(scope, slug)



        
          
        

    

  


  

Reads a note with its outgoing links, its backlinks and the slug of its superseder.
Returns {:ok, %{memory, links: [{rel, note}], backlinks: [{rel, note}], superseded_by: slug | nil}}
or {:error, :not_found}.

  



  
    
      
    
    
      rels()



        
          
        

    

  


  


  



    

  
    
      
    
    
      scope(conversation_id, opts \\ [])



        
          
        

    

  


  

      

          @spec scope(integer() | nil, keyword()) :: scope()


      


The scope of a conversation: its owner's notes by default, or the shared global scope.

  



  
    
      
    
    
      scoped(arg)



        
          
        

    

  


  

The query of every note in a scope.

  



    

  
    
      
    
    
      search(scope, query, opts \\ [])



        
          
        

    

  


  

Searches the scope. See SuperPi.Memory.Search.run/3.

  



  
    
      
    
    
      slugify(title)



        
          
        

    

  


  

      

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


      


Derives a slug from a title: ASCII words joined by -, or a short hash when no ASCII word is left.

  



    

  
    
      
    
    
      snippet(body, tokens, width \\ 160)



        
          
        

    

  


  

      

          @spec snippet(String.t(), [String.t()], pos_integer()) :: String.t()


      


A short window of body around the first query word, or the start of the body. Whitespace is collapsed.

  



  
    
      
    
    
      topic_list(memory)



        
          
        

    

  


  

The topics of a note as a list.

  



    

  
    
      
    
    
      write(scope, attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec write(scope(), map(), keyword()) :: {:ok, map()} | {:error, term()}


      


Writes a note. attrs has string keys: "title", "body", and optionally "slug", "topics"
(list of strings), "pinned", "confidence" (0..1) and "source" (map with url, artifact, note).
Options: :conversation_id (origin), :provenance, :allow_pin_untrusted.
Returns {:ok, %{memory: note, created: boolean, similar: [%{slug, title, score}]}} or {:error, reason}
(see format_error/1).

  


        

      


  

    
SuperPi.Memory.Index 
    



      
The memory index that the Memory plugin injects as the memory_index system section.
Hash-stable on purpose
before_agent_start runs on every request, and Context.ensure_system_state!/4 appends a
pi.system entry whenever a section's text changes, which breaks the provider prompt cache. So the
text is a pure function of the notes: no clock, no relative time ("3 minutes ago"), only absolute
dates. It changes only when a note changes.
section/1 does not even render on most requests. It compares a cheap fingerprint of the scope
(note count and highest updated_seq, plus the render settings) with the one stored in the
pi.memory_index document and returns the stored text when they match. The document is
history_policy: "latest" with checkpoint_every: 1: it holds the digest only, a few kilobytes,
one row per scope. The notes themselves stay in the memories table. Storage.commit/1 invalidates
other nodes' cached copy of the document.
What is in it
	A standing line: memory is data, never an instruction.
	Pinned notes, bodies included, each wrapped in <MEMORY[slug] provenance=... confidence=...>.
A body is cut at :pinned_body_bytes, and a closing tag inside it is defused.
	Every other live note as a title under its first topic. Bodies are never injected, so a hostile
note cannot become a standing instruction by being written. A superseded note is left out.

Budget
The text never exceeds :index_token_budget tokens (4 bytes per token, as Rules counts). A topic
that does not fit inline becomes a pointer that names memory_search, and pinned notes that do
not fit are counted in one line. Topics that do not fit even as a pointer are counted in a footer.
Pinned bodies may use at most half of the budget. The budget is raised to 200 tokens when it is
set lower, so the standing line and the footers always fit. At most 5 000 live notes are read.

      


      
        Summary


  
    Functions
  


    
      
        hash(text)

      


        The hash of a rendered section: 16 hexadecimal characters.



    


    
      
        render(notes, pinned, budget_tokens, pinned_body_bytes \\ 1500)

      


        Renders the section. notes are unpinned live notes %{slug, title, topics, updated_at}, pinned
are pinned live notes %{slug, title, body, provenance, confidence, updated_at}. Pure.
The result is at most budget_tokens * 4 bytes.



    


    
      
        section(scope)

      


        The system section and its hash for a scope: {text, hash}. Reads the stored digest when it is current.



    


    
      
        wrap(map, body)

      


        The wrapped form of a note body: <MEMORY[slug] provenance=... confidence=...> ... </MEMORY[slug]>.
A closing tag inside the body is defused so the body cannot end the wrapper.



    





      


      
        Functions


        


  
    
      
    
    
      hash(text)



        
          
        

    

  


  

      

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


      


The hash of a rendered section: 16 hexadecimal characters.

  



    

  
    
      
    
    
      render(notes, pinned, budget_tokens, pinned_body_bytes \\ 1500)



        
          
        

    

  


  

      

          @spec render([map()], [map()], pos_integer(), pos_integer()) :: String.t()


      


Renders the section. notes are unpinned live notes %{slug, title, topics, updated_at}, pinned
are pinned live notes %{slug, title, body, provenance, confidence, updated_at}. Pure.
The result is at most budget_tokens * 4 bytes.

  



  
    
      
    
    
      section(scope)



        
          
        

    

  


  

      

          @spec section(SuperPi.Memory.scope()) :: {String.t(), String.t()}


      


The system section and its hash for a scope: {text, hash}. Reads the stored digest when it is current.

  



  
    
      
    
    
      wrap(map, body)



        
          
        

    

  


  

      

          @spec wrap(map(), String.t()) :: String.t()


      


The wrapped form of a note body: <MEMORY[slug] provenance=... confidence=...> ... </MEMORY[slug]>.
A closing tag inside the body is defused so the body cannot end the wrapper.

  


        

      


  

    
SuperPi.Memory.Search behaviour
    



      
Lexical search over notes, without a vector store.
A backend finds candidates and a raw rank. This module then scores them the same way for every
backend, so ranking does not depend on which one answered.
Backends
The backend follows the storage backend, and details of memory_search names the one that
answered:
	Storage	Backend	Rank
	SQLite	SuperPi.Memory.Search.FTS5 (fts5)	bm25() with title 10, topics 5, body 1
	PostgreSQL	SuperPi.Memory.Search.Tsvector (tsvector)	ts_rank_cd on the generated column
	any other, and tests that ask for it	SuperPi.Memory.Search.Like (like)	weighted word hits

A backend that errors (a missing index table, say) does not fail the search: it falls back to
Like and the result says degraded: true. A search with no words and only a topic filter uses
Like by design and is not degraded. Set config :super_pi, :memory, search: Module to force a backend.
The query is split into words. A note matches when it has any word, and a note with more words
ranks higher. FTS5 and tsvector get quoted words, never raw query syntax, so a model cannot
break the query.
Score
score = text + recency_weight * 0.5^(age_days / half_life_days) + (pinned ? pinned_bonus : 0) - superseded penalty
text is the raw rank divided by the best raw rank of the candidates, in (0, 1]. BM25 is near
zero on a tiny corpus (every word is in most notes), and relative rank keeps the order. A
superseded note takes a penalty of 10, which is above any other term. Then apply_supersession/1
clamps a superseded note below its superseder when both are in the result, so a corrected fact
always outranks the fact it corrected, also along a chain.

      


      
        Summary


  
    Callbacks
  


    
      
        candidates(scope, words, topic, limit)

      


        Candidate ids with a raw rank (higher is better). topic is a normalized topic or nil.



    


    
      
        name()

      


        Backend name for details.



    





  
    Functions
  


    
      
        apply_supersession(entries)

      


        Clamps every superseded entry below its superseder when both are present. Repeats until stable,
so a chain A < B < C ends ordered C, B, A. The number of passes is bounded by the number of
entries, which also stops a corrupt cycle.



    


    
      
        backend()

      


        The backend module for the configured storage.



    


    
      
        escape_like(text)

      


        Escapes %, _ and the escape character \ for a LIKE with ESCAPE '\'.



    


    
      
        query_words(query)

      


        The query words that reach a backend: at most 12.



    


    
      
        rank(entries, now)

      


        Scores and orders entries %{memory, text} at time now. Pure: it reads only its arguments and
the :memory configuration. Each result gains :recency and :score.



    


    
      
        run(scope, query, opts \\ [])

      


        Searches a scope. Options: :limit (default 8, at most 25) and :topic.



    


    
      
        topic_pattern(topic)

      


        A LIKE pattern for a topic: matches the topic as a whole word of the padded topics column.



    


    
      
        words(text)

      


        Words of a text: lowercase letters and digits, no duplicates, in order.



    





      


      
        Callbacks


        


  
    
      
    
    
      candidates(scope, words, topic, limit)



        
          
        

    

  


  

      

          @callback candidates(
  scope :: SuperPi.Memory.scope(),
  words :: [String.t()],
  topic :: String.t() | nil,
  limit :: pos_integer()
) :: {:ok, [{integer(), number()}]} | {:error, term()}


      


Candidate ids with a raw rank (higher is better). topic is a normalized topic or nil.

  



  
    
      
    
    
      name()



        
          
        

    

  


  

      

          @callback name() :: String.t()


      


Backend name for details.

  


        

      

      
        Functions


        


  
    
      
    
    
      apply_supersession(entries)



        
          
        

    

  


  

      

          @spec apply_supersession([map()]) :: [map()]


      


Clamps every superseded entry below its superseder when both are present. Repeats until stable,
so a chain A < B < C ends ordered C, B, A. The number of passes is bounded by the number of
entries, which also stops a corrupt cycle.

  



  
    
      
    
    
      backend()



        
          
        

    

  


  

      

          @spec backend() :: module()


      


The backend module for the configured storage.

  



  
    
      
    
    
      escape_like(text)



        
          
        

    

  


  

Escapes %, _ and the escape character \ for a LIKE with ESCAPE '\'.

  



  
    
      
    
    
      query_words(query)



        
          
        

    

  


  

The query words that reach a backend: at most 12.

  



  
    
      
    
    
      rank(entries, now)



        
          
        

    

  


  

      

          @spec rank([map()], DateTime.t()) :: [map()]


      


Scores and orders entries %{memory, text} at time now. Pure: it reads only its arguments and
the :memory configuration. Each result gains :recency and :score.

  



    

  
    
      
    
    
      run(scope, query, opts \\ [])



        
          
        

    

  


  

      

          @spec run(SuperPi.Memory.scope(), String.t(), keyword()) ::
  {:ok, map()} | {:error, :empty_query}


      


Searches a scope. Options: :limit (default 8, at most 25) and :topic.
Returns {:ok, %{backend: name, degraded: boolean, words: [..], results: [%{memory, text, recency, score}]}}
(best first) or {:error, :empty_query}.

  



  
    
      
    
    
      topic_pattern(topic)



        
          
        

    

  


  

A LIKE pattern for a topic: matches the topic as a whole word of the padded topics column.

  



  
    
      
    
    
      words(text)



        
          
        

    

  


  

      

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


      


Words of a text: lowercase letters and digits, no duplicates, in order.

  


        

      


  

    
SuperPi.Memory.Search.FTS5 
    



      
SQLite backend: the memories_fts FTS5 table, ranked by bm25() (title 10, topics 5, body 1).
The table is an external-content index that triggers keep in step with memories, so a note is
searchable in the transaction that wrote it. Words reach MATCH as quoted terms joined by OR.
Limit: the unicode61 tokenizer splits on anything that is not a letter or digit, so it does not
segment languages written without spaces; a CJK note matches as one long token.

      




  

    
SuperPi.Memory.Search.Like 
    



      
Naive backend for tests, for a topic-only listing and for any storage without a native index.
It matches a note when any word is a substring of its title, topics or body, and ranks by word
hits weighted title 3, topics 2, body 1. It scans the scope, bounded to the 500 most recently
updated notes, so it is a fallback and not a way to run a large store. It matches substrings
(log matches catalog), where the other backends match whole words.

      




  

    
SuperPi.Memory.Search.Tsvector 
    



      
PostgreSQL backend: the generated memories.search tsvector column under a GIN index, ranked by
ts_rank_cd (title weight A, topics B, body C).
The query goes through websearch_to_tsquery('simple', ...), which never raises on user text.
Words are joined by or, so a note matches on any word. The word or itself is dropped because
the parser reads it as the operator. The simple configuration does not stem and does not fold
accents, so deploys does not match deploy and cafe does not match café.

      




  

    
SuperPi.Plugins 
    



      
Plugin Registry & Dispatcher for Super-Pi-BEAM.
Plugins are reusable, modular extensions implementing SuperPi.Extension (all 12 lifecycle hooks).
They can be assembled declaratively into any harness, configured dynamically in sessions,
or loaded via CLI/OpenCode options.

      


      
        Summary


  
    Functions
  


    
      
        catalog()

      


        Returns structured catalog metadata for all registered plugins.



    


    
      
        list()

      


        Returns the list of available built-in plugin modules.



    


    
      
        resolve(module)

      


        Resolves a plugin specification (atom, string, module, or {spec, opts} tuple).



    


    
      
        resolve_all(specs)

      


        Resolves a declarative list of plugins, preserving configuration options and ignoring invalid entries.
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Returns structured catalog metadata for all registered plugins.
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Returns the list of available built-in plugin modules.

  



  
    
      
    
    
      resolve(module)



        
          
        

    

  


  

Resolves a plugin specification (atom, string, module, or {spec, opts} tuple).

  



  
    
      
    
    
      resolve_all(specs)



        
          
        

    

  


  

Resolves a declarative list of plugins, preserving configuration options and ignoring invalid entries.

  


        

      


  

    
SuperPi.Plugins.AutoCommit 
    



      
Auto-Commit Plugin (migrated from Pi ecosystem auto-commit-on-exit.ts).
Automatically checks for uncommitted git changes when an agent turn completes (after_run/2),
and creates an atomic git commit if repository changes are detected.
Configuration Options (ctx[:config] or harness tuple):
	:enabled - Boolean to toggle auto-commit behavior (default: true).
	:commit_prefix - Prefix string for generated commit messages (default: "[super-pi]").
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    Functions
  


    
      
        description()

      


    


    
      
        id()

      


        Plugin identifier.
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Plugin identifier.
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SuperPi.Plugins.ConfirmDestructive 
    



      
Confirm Destructive Actions Plugin (migrated from Pi ecosystem confirm-destructive.ts).
Intercepts dangerous tool operations (rm -rf, DROP TABLE, git reset --hard)
in before_tool/3 and blocks unauthorized destructive executions.
Configuration Options (ctx[:config] or harness tuple):
	:blocked_patterns - List of extra regexes or command substrings to block.
	:tools - Tools to guard (default: all shell execution tools).


      


      
        Summary


  
    Functions
  


    
      
        description()

      


    


    
      
        id()

      


        Plugin identifier.
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Plugin identifier.
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SuperPi.Plugins.CustomCompaction 
    



      
Custom Compaction Plugin (migrated from Pi ecosystem custom-compaction.ts).
Overrides default context compaction with a tiered summarization strategy:
	Condenses messages into an architectural milestone summary.
	Retains key decisions, modified files, and active goals.
	Can route compaction summaries to a lightweight model (e.g. Gemini Flash) rather
than consuming expensive primary reasoning tokens.


      


      
        Summary


  
    Functions
  


    
      
        build_milestone_summary(entries, opts \\ [])

      


        Builds a distilled milestone summary from a list of conversation entries.



    


    
      
        description()
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      build_milestone_summary(entries, opts \\ [])



        
          
        

    

  


  

Builds a distilled milestone summary from a list of conversation entries.
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SuperPi.Plugins.GitCheckpoint 
    



      
Git Checkpoint Plugin (migrated from Pi ecosystem git-checkpoint.ts).
Takes a git stash checkpoint (git stash create) before tools modify code files.
Allows forks and rollbacks to restore repository state accurately.

      


      
        Summary


  
    Functions
  


    
      
        description()
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        Plugin identifier.
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Plugin identifier.

  



  
    
      
    
    
      name()



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Plugins.Handoff 
    



      
Handoff & Context Distillation Plugin (migrated from Pi ecosystem handoff.ts).
Provides the handoff tool. It stores a child conversation that starts with the summary
and goal that the model supplies, and then ends the current turn. It does not run the
child conversation, and it does not summarize the parent itself.

      


      
        Summary


  
    Functions
  


    
      
        description()

      


    


    
      
        id()

      


    


    
      
        name()

      


    


    
      
        tool_spec()

      


        Returns the tool specification map for direct registration.
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Returns the tool specification map for direct registration.

  


        

      


  

    
SuperPi.Plugins.Hooks 
    



      
Lifecycle Hooks Plugin (SuperPi.Extension behaviour).
Implements lifecycle hook interception for workspace sessions:
	Discovers and merges hooks.json files across workspace .agents/hooks.json and global config directories,
respecting "enabled": false.
	SessionStart (before_agent_start/2): Runs startup hooks once and injects systemMessage steps.
	PreInvocation (before_request/2): Runs before model invocation and injects transient ephemeralMessage
or userMessage steps into derived.messages for that turn.
	PreToolUse (before_tool/3): Matches tool names against matcher ("*", "", or regex), sends
camelCase JSON payload on stdin, and parses stdout JSON (decision: "allow" | "deny" | "ask" | "force_ask"
and shallow top-level overwrite map).
	PostToolUse (after_tool/4): Runs matching post-tool commands with error metadata when a tool fails.
	PostInvocation (after_tools/2): Supports terminationBehavior: "force_continue".
	Stop (after_run/2): Sends terminationReason: "NO_TOOL_CALL" and honors decision: "continue" + reason.
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    Functions
  


    
      
        description()
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        matcher_matches?(pattern, tool_name)
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        run_hook_command(handler, stdin_map, working_dir)
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      run_hook_command(handler, stdin_map, working_dir)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Plugins.InlineBash 
    



      
Inline Bash Plugin (migrated from Pi ecosystem inline-bash.ts).
Expands !{command} expressions in user prompts directly on input before sending
the message to the model. Eliminates a full LLM turn for simple state inspections
(e.g. !{git status --short}, !{mix test}, !{node --version}).
Configuration Options (ctx[:config] or harness tuple):
	:timeout_ms - Max execution timeout per inline command (default: 15_000).
	:max_output_bytes - Output truncation threshold (default: 8_192).
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SuperPi.Plugins.JevRouter 
    



      
Jev Router Plugin (migrated from Pi ecosystem jev-router.ts).
Dynamic model cascading and phase-based routing:
	Planning Phase: Routes to a high-reasoning frontier model (planning_model, e.g. gemini-3.1-pro-preview)
while the agent is exploring, inspecting, and formulating architectural plans.
	Implementation Phase: Once the first write or edit tool is executed, automatically cascades
the session to a fast, cost-effective model (implementation_model, e.g. gemini-3-flash-preview).

Reduces end-to-end token expenditure by 60–80% without sacrificing planning depth.
Configuration Options (ctx[:config] or harness tuple):
	:planning_model - Model identifier for planning phase.
	:implementation_model - Model identifier for implementation phase.
	:edit_tools - List of tool names that trigger transition to implementation phase (default: ["write", "edit"]).
	Environment variables: JEV_PLANNING_MODEL, JEV_IMPLEMENTATION_MODEL.
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    Functions
  


    
      
        description()

      


    


    
      
        determine_phase(messages, edit_tools \\ ["write", "edit", "write_file", "edit_file"])

      


        Determines the current work phase (:planning or :implementation) by inspecting
whether any edit tools have been called in previous turns.
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Determines the current work phase (:planning or :implementation) by inspecting
whether any edit tools have been called in previous turns.
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SuperPi.Plugins.Memory 
    



      
Durable memory: notes that outlive a conversation, with search and links.
Tools memory_write, memory_search, memory_read and memory_link, backed by
SuperPi.Memory. Retrieval has three layers: a budgeted index in the system prompt
(SuperPi.Memory.Index), lexical search that returns titles and snippets, and memory_read for
the body, links and provenance.
Tools and effects
	Tool	Effects	Plan mode
	memory_search, memory_read	read	allowed
	memory_write, memory_link	state_write	blocked

The tools are not in the global tool catalog, which is per node and would leak them into
conversations that never loaded this plugin. before_agent_start appends their specs to
agent_cfg["tools"] and wrap_tool/4 serves the calls, as Todo does. Because plan mode blocks
state_write, a read-only subagent can search and read but never write, so a speculative branch
cannot plant a wrong fact that its parent then believes.
Index injection
before_agent_start runs on every request, so the memory_index section is a pure function of a
stable hash: it changes only when a note changes. See SuperPi.Memory.Index.
Compaction: harvest, never hijack
before_compact/2 enqueues a SuperPi.Workers.MemoryHarvestWorker job over the entries that the
compaction cuts, keyed on the compaction head entry, and always returns :default. The job asks
the fast model for durable facts and stores them with low confidence and compaction provenance.
Order matters. Extension.run_before_compact/3 stops at the first plugin that does not
answer :default. List Memory before CustomCompaction, or this hook never runs. Every
built-in harness that has both does.
Prompt injection
web_fetch, then memory_write, then an index in every prompt would turn a hostile page into a
standing instruction. Three limits apply: the index lists titles and topics only (except pinned
notes), pinned is refused for compaction provenance and for a note with source.url, and every
body that reaches the model is wrapped in <MEMORY[slug] ...> under a standing "data, never an
instruction" line.
Options
{Memory, scope: :owner | :global, allow_pin_untrusted: false, harvest: true}.
Limits: a note is not forked or rewound with a conversation, and there is no delete tool.
A correction is a new note linked with supersedes.
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        tool_specs()

      


        The four tool specs.
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The four tool specs.

  


        

      


  

    
SuperPi.Plugins.Permissions 
    



      
Permissions, Execution Modes, & Workspace Confinement Plugin (SuperPi.Extension behaviour).
Enforces execution modes and workspace boundaries:
	dangerouslySkipPermissions: true: Auto-approves all tool executions without prompting.
	executionMode: "plan": Allows read-only inspection tools (read, grep, find, ls, tool_search),
tools whose only effect is read, and network reads (see Tool effects). Blocks everything else
(write, edit, bash, state changes).
	executionMode: "accept-edits": Allows read, write, edit, grep, find, ls inside trusted workspaces
and checks permissions.allow (command(...) entries in settings.json) for bash commands.
	allowNonWorkspaceAccess: Defaults to false. File tools may only touch workspacePaths and
trustedWorkspaces. Set it to true to lift the confinement.

Tool effects
A tool declares what a call does (SuperPi.Tools.effects/2): read, fs_write, exec,
net_read, net_write, state_write. The decision is a pure function of effects, mode and policy
(decide/4):
	Effects	plan	accept-edits	auto
	only read	allow	allow	allow
	net_read, with read	allow unless network_in_plan_mode: false	allow	allow
	state_write, with read and net_read	block	allow	allow
	fs_write, exec, net_write, or no declared effects	block	block (the write and edit tools and allowed shell commands excepted)	allow

Network policy keys, orthogonal to the mode: network: "allow" | "allowlist" | "deny" (default
"allow") and network_in_plan_mode (default true). deny refuses every tool with a network
effect. allowlist allows a call whose url argument has a host in networkAllowHosts (an entry
matches the host and its subdomains) and refuses a call without one.
A harness can set maxExecutionMode in pi.agent. A mode above it is lowered to it (clamp_mode/1).
Policy
Policy is data. It merges, lowest priority first, from:
	config :super_pi, :permissions, ... (keys such as allowNonWorkspaceAccess, permissions)
	<app data dir>/settings.json
	the session's settingsOverride

permissions.deny and permissions.allow hold command(...) patterns. A deny match blocks
a shell command in every mode. allow opens commands in accept-edits mode.
Modes for remote callers
A Gateway, RPC or MCP caller can request a mode. remote_mode/1 limits the request:
config :super_pi, :permissions,
  remote_default_mode: "accept-edits",
  remote_max_mode: "accept-edits"
A request may select any mode up to remote_max_mode (plan < accept-edits < auto).
The ceiling defaults to the default mode, so a request can only tighten the mode unless
config raises the ceiling. sanitize_remote_agent/1 also removes keys that would let a
remote caller lift the policy (dangerouslySkipPermissions, settingsOverride, paths).

      


      
        Summary


  
    Functions
  


    
      
        apply_remote_mode(agent_cfg, requested)

      


        Sets executionMode in agent_cfg for a remote caller.



    


    
      
        clamp_mode(agent_cfg)

      


        Lowers agent_cfg["executionMode"] to the harness ceiling agent_cfg["maxExecutionMode"].
A config without a ceiling, or with a mode at or below it, is returned as it is.



    


    
      
        command_allowed?(cmd_str, allow_list)

      


        Checks whether a shell command matches any command(...) pattern in settings.json's permissions.allow list.
Matches exact commands (command(git status)) or command prefixes (command(head) matching head -n 20 file.txt).



    


    
      
        decide(tool_name, args, agent_cfg, settings)

      


        The decision for one call, as a pure function of the tool, its arguments, the agent config and
the effective settings. before_tool/3 loads the last two and decides through evaluate/4.



    


    
      
        description()

      


    


    
      
        evaluate(tool_name, args, agent_cfg, settings)

      


        Like decide/4, with a third answer: {:prompt, reason, risk} for a block that a human may lift.
Exactly two blocks are promptable: a shell command that is not in permissions.allow, and a tool
that accept-edits does not allow by default (every MCP tool among them). A permissions.deny
match, a mode block, a workspace boundary and a network policy block are never promptable.
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        load_effective_settings(agent_cfg)

      


    


    
      
        name()

      


    


    
      
        network_policy(settings)

      


        The effective network policy: "allow" (default), "allowlist" or "deny".



    


    
      
        rank_of(mode)

      


        Rank of a mode: plan 0, accept-edits 1, auto 2. An unknown mode ranks as plan, the strictest.



    


    
      
        remote_mode(requested \\ nil)

      


        Returns the mode that a remote caller gets for a request.



    


    
      
        sanitize_remote_agent(agent)

      


        Removes the keys from a client-supplied agent map that would lift the permission policy,
and limits executionMode with remote_mode/1.



    


    
      
        within?(path, root)

      


        True when path is root or inside it, after following symlinks component by component.
Both must be absolute. A link inside root that points outside it is not inside.
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      apply_remote_mode(agent_cfg, requested)



        
          
        

    

  


  

      

          @spec apply_remote_mode(map(), term()) :: map()


      


Sets executionMode in agent_cfg for a remote caller.
With requested of nil, the harness default is limited to the ceiling. A harness default
that is not a permission mode (for example "interactive") is left as it is.
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          @spec clamp_mode(map()) :: map()


      


Lowers agent_cfg["executionMode"] to the harness ceiling agent_cfg["maxExecutionMode"].
A config without a ceiling, or with a mode at or below it, is returned as it is.
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Checks whether a shell command matches any command(...) pattern in settings.json's permissions.allow list.
Matches exact commands (command(git status)) or command prefixes (command(head) matching head -n 20 file.txt).
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          @spec decide(String.t(), map(), map(), map()) :: :allow | {:block, String.t()}


      


The decision for one call, as a pure function of the tool, its arguments, the agent config and
the effective settings. before_tool/3 loads the last two and decides through evaluate/4.
The decision depends on the tool's effects (SuperPi.Tools.effects/2), the mode and the policy,
and it never loosens as the mode rises (plan < accept-edits < auto).

  



  
    
      
    
    
      description()



        
          
        

    

  


  


  



  
    
      
    
    
      evaluate(tool_name, args, agent_cfg, settings)



        
          
        

    

  


  

      

          @spec evaluate(String.t(), map(), map(), map()) ::
  :allow | {:block, String.t()} | {:prompt, String.t(), String.t()}


      


Like decide/4, with a third answer: {:prompt, reason, risk} for a block that a human may lift.
Exactly two blocks are promptable: a shell command that is not in permissions.allow, and a tool
that accept-edits does not allow by default (every MCP tool among them). A permissions.deny
match, a mode block, a workspace boundary and a network policy block are never promptable.
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          @spec network_policy(map()) :: String.t()


      


The effective network policy: "allow" (default), "allowlist" or "deny".
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          @spec rank_of(term()) :: 0..2


      


Rank of a mode: plan 0, accept-edits 1, auto 2. An unknown mode ranks as plan, the strictest.
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          @spec remote_mode(term()) :: String.t()


      


Returns the mode that a remote caller gets for a request.
requested is the mode that the caller asked for, or nil. An unknown or missing value gives
remote_default_mode. A value above remote_max_mode is lowered to it.
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          @spec sanitize_remote_agent(map()) :: map()


      


Removes the keys from a client-supplied agent map that would lift the permission policy,
and limits executionMode with remote_mode/1.
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          @spec within?(String.t(), String.t()) :: boolean()


      


True when path is root or inside it, after following symlinks component by component.
Both must be absolute. A link inside root that points outside it is not inside.

  


        

      


  

    
SuperPi.Plugins.PromptCustomizer 
    



      
Prompt Customizer Plugin (migrated from Pi ecosystem prompt-customizer.ts).
Dynamically injects context-aware operational guidelines into systemSections
tailored specifically to the active tools and capabilities exposed in the current turn.
Avoids bloating the base system prompt with unused rules.
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SuperPi.Plugins.ProtectedPaths 
    



      
Protected Paths Plugin (migrated from Pi ecosystem protected-paths.ts).
Blocks write and edit operations (and sensitive inspection/execution operations)
on protected files and directories such as .env, .git/, id_rsa, *.pem, *.key, and credentials.
Configuration Options (ctx[:config] or harness tuple):
	:patterns - List of extra regexes or substrings to guard against.
	:tools - List of tool names to inspect (default: all file & shell tools).
	Environment variable PROTECTED_PATHS: Comma-separated list of additional path patterns.
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        Checks if a given relative or absolute path matches any protected pattern.
Accepts either a keyword list / map config or a list of custom patterns.
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Checks if a given relative or absolute path matches any protected pattern.
Accepts either a keyword list / map config or a list of custom patterns.
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SuperPi.Plugins.Questionnaire 
    



      
Questionnaire Plugin (migrated from Pi ecosystem questionnaire.ts & question.ts).
Adds the ask_question tool. A call publishes the questions as a ui_request event and
waits for a client to answer (SuperPi.UI.Broker). The CLI chat asks on the terminal. An
RPC client that watches the conversation receives the event and answers with ui.respond.
	With no client able to answer (the HTTP gateway, a headless run), the call returns an
error at once. The model is not given invented answers.
	The wait ends after config :super_pi, questionnaire_timeout_ms (default 10 minutes) or
when the conversation is cancelled.
	A pending question is not stored. After a crash the turn restarts and the model asks again.
	ctx[:questionnaire_answers] (a map of question text to selected option) answers without
asking. It is for headless runs and tests, and the output says the answers were preset.

While a question waits, the conversation process is blocked in the tool call, so a steer
message is handled only after the answer. session.cancel ends the wait.
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Returns the tool specification map for direct registration.

  


        

      


  

    
SuperPi.Plugins.Rules 
    



      
Project & Agent Rules Plugin (SuperPi.Extension behaviour).
Implements rule loading and injection semantics:
	Walks up from workspace directories to the repository root discovering AGENTS.md, GEMINI.md,
and .agents/rules/*.md, plus global config rules (<global config>/AGENTS.md).
	Deduplicates all rules by canonical resolved path so a rule file is never injected twice.
	Enforces the Per-File Limit (24,000 bytes), truncating cleanly on line boundaries when a rule
file exceeds 24,000 bytes.
	Enforces the Aggregate Rules Budget (20,000 tokens / ~80,000 bytes): rules within budget are
inlined as <RULE[path]> blocks inside a pi.system section (id: "user_rules"); over-budget
rules are demoted to file-path pointers so the agent can read them on demand.
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        Formats discovered rule files under token_budget (20,000 tokens), demoting over-budget files
to path pointers.
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        Truncates raw rule text to @per_file_byte_limit (24,000 bytes) on a line boundary.
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to path pointers.
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Truncates raw rule text to @per_file_byte_limit (24,000 bytes) on a line boundary.

  


        

      


  

    
SuperPi.Plugins.Scheduler 
    



      
Scheduled and webhook-triggered runs: the tools schedule_create, schedule_list and
schedule_cancel.
A schedule is a row in schedules, fired by one static Oban.Plugins.Cron entry (see
SuperPi.Schedule for the exactly-once design, run modes, catch-up and failure handling).
Granularity is one minute.
Tools
	Tool	Effects	Use
	schedule_create	state_write	Create a cron schedule (or a webhook trigger when allowed).
	schedule_list	read	List the conversation's schedules.
	schedule_cancel	state_write	Cancel one.

The tools are not in the global tool catalog. before_agent_start appends their specs to the
conversation's tool list and wrap_tool serves the calls, as Todo does, so a harness
without this plugin never offers them.
Config
{SuperPi.Plugins.Scheduler, opts}:
	Option	Default	Meaning
	:allow_webhooks	false	Let schedule_create make trigger: "webhook" schedules. An endpoint that is outside the bearer token and spends money is opt-in.
	:allow_nested	false	Allow schedule_create inside a scheduled run (the loop guard).
	:harness	"super-pi-librarian"	Harness whose plugins a run uses.
	:timezone	"Etc/UTC"	Zone for a cron expression when the call gives none.
	:max_per_conversation	10	Schedules per conversation.
	:min_interval_minutes	5	Smallest gap between two fires.

Limits
	Forks do not copy schedules. Rows belong to a conversation id, so forking a conversation
ten times does not create ten daily briefings. A run of mode "fork" is itself a fork and
has no schedules.
	A scheduled run cannot create schedules (the loop guard) unless :allow_nested is set.
	A webhook token appears once, in the result of schedule_create, and so in that
conversation's transcript.
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SuperPi.Plugins.Skills 
    



      
Progressive Disclosure Skills Plugin (SuperPi.Extension behaviour).
Implements progressive disclosure skill loading semantics:
	Discovers skills across workspace, global (<global config>/skills), and custom skill locations.
	Uses progressive disclosure: injects only - <name> (<SKILL.md path>): <description> into a
dedicated pi.system section (id: "skills_index") so the model's context window is not
flooded with full skill bodies until the model reads SKILL.md on demand.
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SuperPi.Plugins.SlashCommands 
    



      
Interactive Slash-Command Expansion Plugin (SuperPi.Extension behaviour).
Intercepts on_input/2 unless "disableSlashCommands" => true is set (--disable-slash-commands):
	/plan <task> — Rewrites prompt into structured step-by-step planning mode.
	/goal <task> — Rewrites prompt into autonomous thorough completion mode and enables goal verification.
	/boost <task> — Enables deep multi-perspective reasoning and architectural verification.
	/model <model_id> — Updates pi.agent model and handles command without calling LLM (:handled).
	/mode <auto|accept-edits|plan> — Updates pi.agent executionMode (:handled).
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SuperPi.Plugins.StructuredOutput 
    



      
Structured Output Plugin (migrated from Pi ecosystem structured-output.ts).
Registers the terminating structured_output tool, enabling agents to emit typed,
machine-readable JSON outputs and finish turns immediately (terminate: true) without
paying for an extra assistant response turn.
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Returns the tool specification map for direct registration.

  


        

      


  

    
SuperPi.Plugins.Subagent 
    



      
Subagent Orchestration Plugin (migrated from Pi ecosystem subagent/).
Adds the delegate_subagent tool. A call starts a child conversation with its own model
loop and its own context window, and returns at once. Pass tasks to start several children.
Flow
	The tool creates the children and one pi.subagent task per child (owned by the parent's
running task), enqueues one SuperPi.Workers.SubagentWorker job per child, puts the parent
task in waiting (TaskEngine.wait_for_children/4) and returns an acknowledgement that
names the children. Its control directive %{"await" => ...} tells the machine to park.
	The parent's machine parks in :awaiting_children. It still answers cancel, get_state and
compact. The children run on any node of the cluster, under the :subagents queue limit.
	When every child has ended (wait_policy: "all"), or at once when one fails
(wait_policy: "fail_fast"), the parent wakes. The machine appends one message per child with
its summary and the turn goes on. The model sees the summaries as new messages in its next
request, not as the result of the tool call.

What a child gets
	Its own durable conversation (owner_kind: "task", owned by the parent's running task), so
the work is recorded and inspectable.
	The parent's model, workspace and settings, and a system prompt for its role.
	Never more permission than the parent. The roles scout, planner, reviewer and
researcher run the Planner harness: plan mode with read-only tools. A worker runs the
Code harness in the parent's execution mode. Permission settings and
dangerouslySkipPermissions are copied, not raised.
	No delegate_subagent, ask_question or handoff tools: a child cannot spawn children
beyond config :super_pi, subagent_max_depth (default 1) and has no human to ask.

Limits
	Children use the same provider and credentials as the parent. There is no separate budget.
	A child ends at the timeout (timeout_ms, default config :super_pi, subagent_timeout_ms
= 120 s, counted from the start of its job) and is then failed and stopped.
	session.cancel on the parent aborts the whole subtree: the children's tasks are aborted and
their machines stop.
	One delegation at a time: a second call while children run is refused. Give all tasks in one
call (tasks).
	Only the child's final text returns to the parent, not its intermediate steps. It is cut at
8000 bytes.

Events
subagent_started when a child's job begins, subagent_finished when its task settles. Both go
to the parent conversation.
Tests
config :super_pi, :subagent_machine_opts is merged into every child machine's options (an
llm_responder). Oban runs in testing: :manual there: drain the :subagents queue to run the
children.
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Returns the tool specification map for direct registration.

  


        

      


  

    
SuperPi.Plugins.Todo 
    



      
Todo Task Ledger Plugin (migrated from Pi ecosystem todo.ts).
Registers the todo tool (add, toggle, list, clear) allowing agents to maintain
a structured checklist across multi-turn sessions. State is stored directly inside
the conversation's durable pi.live document, ensuring that forks and branch rollbacks
restore the exact matching task state.
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SuperPi.Plugins.TranscriptLogger 
    



      
Dual-Write JSONL Transcript Logger & MCP/Plugin Manager (SuperPi.Extension behaviour).
Implements:
	Dual-writes <appDataDir>/brain/<conversation-id>/.system_generated/logs/transcript.jsonl (compact,
truncating fields over 4_096 bytes and setting truncated_fields) and transcript_full.jsonl
(untruncated).
	Synchronizes transcript automatically after agent runs or on explicit calls.
	Manages <globalConfigDir>/mcp_config.json (add, remove, list, enable, disable).
	Manages <globalConfigDir>/config.json and plugins/<name>/plugin.json (list, enable, disable, validate).
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        Exports the derived conversation history to transcript.jsonl (compact) and transcript_full.jsonl
under <appDataDir>/brain/<conversation_id>/.system_generated/logs/.
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        The steps of a conversation as sync_transcript!/2 writes them to transcript.jsonl: in order,
each field cut at 4096 bytes. Served as the MCP superpi://conversation/{id}/transcript resource.
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Enabled MCP servers from mcp_config.json as %{name => spec}. Disabled entries are left out.
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Exports the derived conversation history to transcript.jsonl (compact) and transcript_full.jsonl
under <appDataDir>/brain/<conversation_id>/.system_generated/logs/.
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The steps of a conversation as sync_transcript!/2 writes them to transcript.jsonl: in order,
each field cut at 4096 bytes. Served as the MCP superpi://conversation/{id}/transcript resource.

  


        

      


  

    
SuperPi.Plugins.Web 
    



      
Web access: web_fetch, and web_search when a search provider is configured.
Used by the Assistant harness ({Web, tools: [:fetch, :search]}) and the Librarian (bare).
Tools
	web_fetch reads one URL and returns it as markdown (default), plain text or raw text.
Arguments: url, format, max_chars, offset (to page a long page) and artifact (save
the full text under a name instead of returning it). There is no headers argument: an
arbitrary header is a way to inject credentials or forge a request, and the tool refuses the
argument if a model sends it.
	web_search runs a query on a provider (SuperPi.Web.Search). It is added to the tool list
only when a provider resolves, so the model never sees a search tool that cannot work.

Both tools declare the effect net_read. SuperPi.Plugins.Permissions therefore allows them in
plan mode (unless network_in_plan_mode is false), accept-edits and auto, and refuses
them under network: "deny". Under network: "allowlist" the url argument decides, so
web_search, which has none, is refused. SuperPi.Env.Workspace hides both from a workspace
configured with "network" => false. The artifact save is internal to the tool and not a
second effect.
The tools are not in the global tool catalog. The plugin adds the specs to agent_cfg["tools"]
in before_agent_start and answers the calls in wrap_tool, so another harness on the same
node never sees them.
Result channels
	output: title, final URL and the page text, with a note that names the offset to continue
from when the text is cut.
	structured_output: final_url, status, content_type, bytes, chars, truncated,
title, up to 30 absolute links (enough to crawl without a crawl tool), artifact,
offset and next_offset.
	details: the redirect chain, the resolved address, the duration and cache_hit (no cache
exists yet, so it is always false).

A 4xx or 5xx status, a refused content type, a policy refusal, an unreadable page or a timeout
sets is_error, with the reason in output.
Size and artifacts
The page is cut at max_chars (default 20,000, at most 100,000). A text longer than
auto_artifact_chars (200,000) is also saved in full as the artifact web/<host>-<hash>.<ext>
and the note names it. An artifact holds the converted text in the requested format. A PDF or
other binary file is refused unless artifact is given, and is then saved byte for byte.
Fetches run inline in the tool task and are not durable: a half-read socket cannot resume and a
GET is cheap to repeat. Crawling many pages goes through delegate_subagent.
Options
	tools: (default [:fetch, :search]). web_fetch is always offered. :search gates
web_search.
	search: a provider, see SuperPi.Web.Search.
	fetch: options for SuperPi.Web.Fetch (max_bytes, timeout_ms, resolver, pin_ip,
req_options). For operators and tests, never from the model.
	auto_artifact_chars: and parse_timeout_ms: (default 10 s).
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          @spec tool_specs(keyword()) :: [map()]


      


The tool specs this plugin offers for the given plugin options. web_search only with a usable provider.

  


        

      


  

    
SuperPi.RPC.Server 
    



      
Day-1 JSON-RPC 2.0 Server over TCP, Unix Domain Socket, and stdio (REQ-RPC-01..REQ-RPC-05, REQ-PBT-07).
Exposes the complete SuperPi.Durable and SuperPi.Conversation.Machine harness to external
clients (VS Code extensions, Neovim plugins, desktop apps, web frontends, and CLI wrappers).
Supported JSON-RPC 2.0 Methods
	session.open — Creates or opens a durable conversation (%{conversation_id: id, seq: seq}).
	session.submit — Submits user input with mode ("queue", "steer", "write").
	session.fork — Forks a conversation at at_entry_id with asOf document rewind.
	session.compact — Runs context compaction ("manual", "threshold", "overflow").
	session.context — Derives the active LLM context via the 10 normative rules.
	session.watch — Subscribes the client connection to session.event notifications with
bounded K = 2 in-flight backpressure (REQ-RPC-03).
	session.ack — Acknowledges receipt of a session.event batch (batch_id), advancing the
client's K = 2 flow-control window and flushing coalesced pending deltas (REQ-RPC-04).
	ui.respond — Delivers the user's answer to a server-initiated ui.request prompt (REQ-RPC-05).
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        ack_watch_batch(client_state, batch_id)

      


        Processes a client session.ack for batch_id (REQ-RPC-04, REQ-PBT-07).
Removes batch_id from in_flight; if coalesced_queue is non-empty and map_size(in_flight) < 2,
flushes all coalesced events in a single consolidated session.event batch.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        enqueue_watch_event(client_state, event_payload)

      


        Enqueues a server-to-client session.event notification under the K = 2 ack-clocked backpressure
contract (REQ-RPC-03, REQ-RPC-04, REQ-PBT-07)



    


    
      
        handle_rpc_payload(raw_json, client_state)

      


        Processes a single raw JSON-RPC 2.0 line and returns {reply_map | nil, updated_client_state, outbound_notifications}.
Pure state-transition function that is also used directly by ExUnitProperties (REQ-PBT-07).
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        run_stdio(opts \\ [])

      


        Serves one client on standard input and output until stdin closes. One JSON-RPC message
per line in each direction.
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Processes a client session.ack for batch_id (REQ-RPC-04, REQ-PBT-07).
Removes batch_id from in_flight; if coalesced_queue is non-empty and map_size(in_flight) < 2,
flushes all coalesced events in a single consolidated session.event batch.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      enqueue_watch_event(client_state, event_payload)



        
          
        

    

  


  

Enqueues a server-to-client session.event notification under the K = 2 ack-clocked backpressure
contract (REQ-RPC-03, REQ-RPC-04, REQ-PBT-07):
	If map_size(client_state.in_flight) < 2, immediately emits a session.event JSON-RPC notification
with a fresh batch_id and records batch_id in in_flight.
	If map_size(client_state.in_flight) >= 2, coalesces event_payload into client_state.coalesced_queue
without emitting any wire frame until the client calls session.ack.


  



  
    
      
    
    
      handle_rpc_payload(raw_json, client_state)



        
          
        

    

  


  

Processes a single raw JSON-RPC 2.0 line and returns {reply_map | nil, updated_client_state, outbound_notifications}.
Pure state-transition function that is also used directly by ExUnitProperties (REQ-PBT-07).

  



  
    
      
    
    
      new_client_state()



        
          
        

    

  


  


  



  
    
      
    
    
      port(server_pid)



        
          
        

    

  


  


  



    

  
    
      
    
    
      run_stdio(opts \\ [])



        
          
        

    

  


  

Serves one client on standard input and output until stdin closes. One JSON-RPC message
per line in each direction.
stdout carries only protocol lines, so route logs to stderr first (bin/super-pi rpc --stdio
does this with SUPER_PI_LOG_STDERR=1).

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Release 
    



      
Release tasks. Run them before the new version takes traffic:
bin/super_pi eval "SuperPi.Release.migrate()"
bin/super_pi eval "SuperPi.Release.rollback(20261029000001)"
They start only the repo, so they work on a node that is not part of the cluster and do not
start the application.

      


      
        Summary


  
    Functions
  


    
      
        migrate()

      


        Runs every pending migration on the configured repo.



    


    
      
        rollback(version)

      


        Rolls the configured repo back to version (inclusive).



    





      


      
        Functions


        


  
    
      
    
    
      migrate()



        
          
        

    

  


  

Runs every pending migration on the configured repo.

  



  
    
      
    
    
      rollback(version)



        
          
        

    

  


  

Rolls the configured repo back to version (inclusive).

  


        

      


  

    
SuperPi.Repo 
    



      
Unified repository facade that dispatches to SuperPi.Repo.SQLite (default single-node WAL mode)
or SuperPi.Repo.Postgres (a separate PostgreSQL instance; the only store a cluster of nodes can share) based on :storage_backend configuration.

      


      
        Summary


  
    Functions
  


    
      
        active_repo()

      


    


    
      
        all(queryable, opts \\ [])

      


    


    
      
        delete(struct_or_changeset, opts \\ [])

      


    


    
      
        delete_all(queryable, opts \\ [])

      


    


    
      
        get(queryable, id, opts \\ [])

      


    


    
      
        get!(queryable, id, opts \\ [])

      


    


    
      
        get_by(queryable, clauses, opts \\ [])

      


    


    
      
        insert(struct_or_changeset, opts \\ [])

      


    


    
      
        insert!(struct_or_changeset, opts \\ [])

      


    


    
      
        insert_all(schema_or_source, entries, opts \\ [])

      


    


    
      
        one(queryable, opts \\ [])

      


    


    
      
        one!(queryable, opts \\ [])

      


    


    
      
        query!(sql, params \\ [], opts \\ [])

      


    


    
      
        transaction(fun_or_multi, opts \\ [])

      


    


    
      
        update(changeset, opts \\ [])

      


    


    
      
        update!(changeset, opts \\ [])

      


    


    
      
        update_all(queryable, updates, opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      active_repo()



        
          
        

    

  


  

      

          @spec active_repo() :: module()


      



  



    

  
    
      
    
    
      all(queryable, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      delete(struct_or_changeset, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      delete_all(queryable, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      get(queryable, id, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      get!(queryable, id, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      get_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      insert(struct_or_changeset, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      insert!(struct_or_changeset, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      insert_all(schema_or_source, entries, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      one(queryable, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      one!(queryable, opts \\ [])



        
          
        

    

  


  


  



    

    

  
    
      
    
    
      query!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      transaction(fun_or_multi, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      update(changeset, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      update!(changeset, opts \\ [])



        
          
        

    

  


  


  



    

  
    
      
    
    
      update_all(queryable, updates, opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Repo.Migrator 
    



      
Applies pending migrations when the application starts, so a fresh checkout
works without a separate mix ecto.migrate step.
Start it right after the repo. It returns :ignore once the migrations have run,
so it never stays in the supervision tree. Disable it with
config :super_pi, auto_migrate: false. For PostgreSQL the database must already
exist; only the schema is created.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(opts)

      


    


    
      
        migrate!()

      


        Runs every pending migration on the active repo and returns the versions applied.



    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      migrate!()



        
          
        

    

  


  

Runs every pending migration on the active repo and returns the versions applied.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Repo.Postgres 
    




      
        Summary


  
    Functions
  


    
      
        aggregate(queryable, aggregate, opts \\ [])

      


        Callback implementation for Ecto.Repo.aggregate/3.



    


    
      
        aggregate(queryable, aggregate, field, opts)

      


        Callback implementation for Ecto.Repo.aggregate/4.



    


    
      
        all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.all/2.



    


    
      
        all_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.all_by/3.



    


    
      
        checked_out?()

      


        Callback implementation for Ecto.Repo.checked_out?/0.



    


    
      
        checkout(fun, opts \\ [])

      


        Callback implementation for Ecto.Repo.checkout/2.



    


    
      
        child_spec(opts)

      


    


    
      
        config()

      


        Callback implementation for Ecto.Repo.config/0.



    


    
      
        default_options(operation)

      


        Callback implementation for Ecto.Repo.default_options/1.



    


    
      
        delete(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete/2.



    


    
      
        delete!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete!/2.



    


    
      
        delete_all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete_all/2.



    


    
      
        disconnect_all(interval, opts \\ [])

      


        Forces all connections in the repo pool to disconnect within the given interval.



    


    
      
        exists?(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.exists?/2.



    


    
      
        explain(operation, queryable, opts \\ [])

      


        Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.



    


    
      
        get(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get/3.



    


    
      
        get!(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get!/3.



    


    
      
        get_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by/3.



    


    
      
        get_by!(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by!/3.



    


    
      
        get_dynamic_repo()

      


        Callback implementation for Ecto.Repo.get_dynamic_repo/0.



    


    
      
        in_transaction?()

      


        Callback implementation for Ecto.Repo.in_transaction?/0.



    


    
      
        insert(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert/2.



    


    
      
        insert!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert!/2.



    


    
      
        insert_all(schema_or_source, entries, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_all/3.



    


    
      
        insert_or_update(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update/2.



    


    
      
        insert_or_update!(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update!/2.



    


    
      
        load(schema_or_types, data)

      


        Callback implementation for Ecto.Repo.load/2.



    


    
      
        one(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one/2.



    


    
      
        one!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one!/2.



    


    
      
        preload(struct_or_structs_or_nil, preloads, opts \\ [])

      


        Callback implementation for Ecto.Repo.preload/3.



    


    
      
        prepare_query(operation, query, opts)

      


        Callback implementation for Ecto.Repo.prepare_query/3.



    


    
      
        prepare_transaction(fun_or_multi, opts)

      


        Callback implementation for Ecto.Repo.prepare_transaction/2.



    


    
      
        put_dynamic_repo(dynamic)

      


        Callback implementation for Ecto.Repo.put_dynamic_repo/1.



    


    
      
        query(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query.



    


    
      
        query!(sql, params \\ [], opts \\ [])

      


        Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        query_many(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query that returns multiple results on the given repo.



    


    
      
        query_many!(sql, params \\ [], opts \\ [])

      


        Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        reload(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload/2.



    


    
      
        reload!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload!/2.



    


    
      
        rollback(value)

      


        Callback implementation for Ecto.Repo.rollback/1.



    


    
      
        start_link(opts \\ [])

      


        Callback implementation for Ecto.Repo.start_link/1.



    


    
      
        stop(timeout \\ 5000)

      


        Callback implementation for Ecto.Repo.stop/1.



    


    
      
        stream(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.stream/2.



    


    
      
        to_sql(operation, queryable, opts \\ [])

      


        Converts the given query to SQL according to its kind and the
adapter in the given repository.



    


    
      
        transact(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transact/2.



    


    
      
        transaction(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transaction/2.



    


    
      
        update(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update/2.



    


    
      
        update!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update!/2.



    


    
      
        update_all(queryable, updates, opts \\ [])

      


        Callback implementation for Ecto.Repo.update_all/3.



    





      


      
        Functions


        


    

  
    
      
    
    
      aggregate(queryable, aggregate, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/3.

  



  
    
      
    
    
      aggregate(queryable, aggregate, field, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/4.

  



    

  
    
      
    
    
      all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all/2.

  



    

  
    
      
    
    
      all_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all_by/3.

  



  
    
      
    
    
      checked_out?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checked_out?/0.

  



    

  
    
      
    
    
      checkout(fun, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checkout/2.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      config()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.config/0.

  



  
    
      
    
    
      default_options(operation)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.default_options/1.

  



    

  
    
      
    
    
      delete(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete/2.

  



    

  
    
      
    
    
      delete!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete!/2.

  



    

  
    
      
    
    
      delete_all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete_all/2.

  



    

  
    
      
    
    
      disconnect_all(interval, opts \\ [])



        
          
        

    

  


  

      

          @spec disconnect_all(non_neg_integer(), opts :: Keyword.t()) :: :ok


      


Forces all connections in the repo pool to disconnect within the given interval.
Once this function is called, the pool will disconnect all of its connections
as they are checked in or as they are pinged. Checked in and idle connections
will be randomly disconnected within the given time interval.
If the connection has a backoff configured (which is the case by default),
disconnecting means an attempt at a new connection will be done immediately
after, without starting a new process for each connection. However, if backoff
has been disabled, the connection process will terminate. In such cases,
disconnecting all connections may cause the pool supervisor to restart
depending on the max_restarts/max_seconds configuration of the pool,
so you will want to set those carefully.
If you need connections to be restarted periodically, set the :max_lifetime
option in your repository configuration instead.

  



    

  
    
      
    
    
      exists?(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.exists?/2.

  



    

  
    
      
    
    
      explain(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec explain(
  :all | :update_all | :delete_all,
  Ecto.Queryable.t(),
  opts :: Keyword.t()
) ::
  String.t() | Exception.t() | [map()]


      


Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.
Examples
# Postgres
iex> MyRepo.explain(:all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

iex> Ecto.Adapters.SQL.explain(Repo, :all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

# MySQL
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title")) |> IO.puts()
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
| id | select_type | table | partitions | type | possible_keys | key  | key_len | ref  | rows | filtered | Extra       |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
|  1 | SIMPLE      | p0    | NULL       | ALL  | NULL          | NULL | NULL    | NULL |    1 |    100.0 | Using where |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+

# Shared opts
iex> MyRepo.explain(:all, Post, analyze: true, timeout: 20_000)
"Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=443) (actual time=0.013..0.013 rows=0 loops=1)\nPlanning Time: 0.031 ms\nExecution Time: 0.021 ms"
It's safe to execute it for updates and deletes, no data change will be committed:
iex> MyRepo.explain(Repo, :update_all, from(p in Post, update: [set: [title: "new title"]]))
"Update on posts p0  (cost=0.00..11.70 rows=170 width=449)\n  ->  Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=449)"
This function is also available under the repository with name explain:
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title"))
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)\n  Filter: ((title)::text = 'title'::text)"
Options
Built-in adapters support passing opts to the EXPLAIN statement according to the following:
	Adapter	Supported opts
	Postgrex	analyze, verbose, costs, settings, buffers, timing, summary, format, plan, wrap_in_transaction
	MyXQL	format, wrap_in_transaction

All options except format are boolean valued and default to false.
The allowed format values are :map, :yaml, and :text:
	:map is the deserialized JSON encoding.
	:yaml and :text return the result as a string.

The built-in adapters support the following formats:
	Postgrex: :map, :yaml and :text
	MyXQL: :map and :text

The wrap_in_transaction option is a boolean that controls whether the command is run inside of a
transaction that is rolled back. This is useful when, for example, you'd like to use analyze: true
on an update or delete query without modifying data. Defaults to true.
The :plan option in Postgrex can take the values :custom or :fallback_generic. When :custom
is specified, the explain plan generated will consider the specific values of the query parameters
that are supplied. When using :fallback_generic, the specific values of the query parameters will
be ignored. :fallback_generic does not use PostgreSQL's built-in support for a generic explain
plan (available as of PostgreSQL 16), but instead uses a special implementation that works for PostgreSQL
versions 12 and above. Defaults to :custom.
Any other value passed to opts will be forwarded to the underlying adapter query function, including
shared Repo options such as :timeout. Non built-in adapters may have specific behaviour and you should
consult their documentation for more details.
For version compatibility, please check your database's documentation:
	Postgrex: PostgreSQL doc.
	MyXQL: MySQL doc.


  



    

  
    
      
    
    
      get(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get/3.

  



    

  
    
      
    
    
      get!(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get!/3.

  



    

  
    
      
    
    
      get_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by/3.

  



    

  
    
      
    
    
      get_by!(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by!/3.

  



  
    
      
    
    
      get_dynamic_repo()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_dynamic_repo/0.

  



  
    
      
    
    
      in_transaction?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.in_transaction?/0.

  



    

  
    
      
    
    
      insert(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert/2.

  



    

  
    
      
    
    
      insert!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert!/2.

  



    

  
    
      
    
    
      insert_all(schema_or_source, entries, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_all/3.

  



    

  
    
      
    
    
      insert_or_update(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update/2.

  



    

  
    
      
    
    
      insert_or_update!(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update!/2.

  



  
    
      
    
    
      load(schema_or_types, data)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.load/2.

  



    

  
    
      
    
    
      one(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one/2.

  



    

  
    
      
    
    
      one!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one!/2.

  



    

  
    
      
    
    
      preload(struct_or_structs_or_nil, preloads, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.preload/3.

  



  
    
      
    
    
      prepare_query(operation, query, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_query/3.

  



  
    
      
    
    
      prepare_transaction(fun_or_multi, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_transaction/2.

  



  
    
      
    
    
      put_dynamic_repo(dynamic)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.put_dynamic_repo/1.

  



    

    

  
    
      
    
    
      query(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, Ecto.Adapters.SQL.query_result()} | {:error, Exception.t()}


      


Runs a custom SQL query.
If the query was successful, it will return an :ok tuple containing
a map with at least two keys:
	:num_rows - the number of rows affected
	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)

Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query("SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

iex> Ecto.Adapters.SQL.query(MyRepo, "SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

  



    

    

  
    
      
    
    
      query!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  Ecto.Adapters.SQL.query_result()


      


Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries

  



    

    

  
    
      
    
    
      query_many(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, [Ecto.Adapters.SQL.query_result()]} | {:error, Exception.t()}


      


Runs a custom SQL query that returns multiple results on the given repo.
In case of success, it must return an :ok tuple containing a list of
maps with at least two keys:
	:num_rows - the number of rows affected

	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)


Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query_many("SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

iex> Ecto.Adapters.SQL.query_many(MyRepo, "SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

  



    

    

  
    
      
    
    
      query_many!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) :: [
  Ecto.Adapters.SQL.query_result()
]


      


Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries

  



    

  
    
      
    
    
      reload(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload/2.

  



    

  
    
      
    
    
      reload!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload!/2.

  



  
    
      
    
    
      rollback(value)



        
          
        

    

  


  

      

          @spec rollback(term()) :: no_return()


      


Callback implementation for Ecto.Repo.rollback/1.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.start_link/1.

  



    

  
    
      
    
    
      stop(timeout \\ 5000)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stop/1.

  



    

  
    
      
    
    
      stream(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stream/2.

  



    

  
    
      
    
    
      to_sql(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec to_sql(:all | :update_all | :delete_all, Ecto.Queryable.t(), Keyword.t()) ::
  {String.t(), Ecto.Adapters.SQL.query_params()}


      


Converts the given query to SQL according to its kind and the
adapter in the given repository.
Examples
The examples below are meant for reference. Each adapter will
return a different result:
iex> MyRepo.to_sql(:all, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

iex> MyRepo.to_sql(:update_all, from(p in Post, update: [set: [title: ^"hello"]]))
{"UPDATE posts AS p SET title = $1", ["hello"]}

iex> Ecto.Adapters.SQL.to_sql(:all, MyRepo, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

  



    

  
    
      
    
    
      transact(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transact/2.

  



    

  
    
      
    
    
      transaction(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transaction/2.

  



    

  
    
      
    
    
      update(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update/2.

  



    

  
    
      
    
    
      update!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update!/2.

  



    

  
    
      
    
    
      update_all(queryable, updates, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update_all/3.
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        Summary


  
    Functions
  


    
      
        aggregate(queryable, aggregate, opts \\ [])

      


        Callback implementation for Ecto.Repo.aggregate/3.



    


    
      
        aggregate(queryable, aggregate, field, opts)

      


        Callback implementation for Ecto.Repo.aggregate/4.



    


    
      
        all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.all/2.



    


    
      
        all_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.all_by/3.



    


    
      
        checked_out?()

      


        Callback implementation for Ecto.Repo.checked_out?/0.



    


    
      
        checkout(fun, opts \\ [])

      


        Callback implementation for Ecto.Repo.checkout/2.



    


    
      
        child_spec(opts)

      


    


    
      
        config()

      


        Callback implementation for Ecto.Repo.config/0.



    


    
      
        default_options(operation)

      


        Callback implementation for Ecto.Repo.default_options/1.



    


    
      
        delete(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete/2.



    


    
      
        delete!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete!/2.



    


    
      
        delete_all(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.delete_all/2.



    


    
      
        disconnect_all(interval, opts \\ [])

      


        Forces all connections in the repo pool to disconnect within the given interval.



    


    
      
        exists?(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.exists?/2.



    


    
      
        explain(operation, queryable, opts \\ [])

      


        Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.



    


    
      
        get(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get/3.



    


    
      
        get!(queryable, id, opts \\ [])

      


        Callback implementation for Ecto.Repo.get!/3.



    


    
      
        get_by(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by/3.



    


    
      
        get_by!(queryable, clauses, opts \\ [])

      


        Callback implementation for Ecto.Repo.get_by!/3.



    


    
      
        get_dynamic_repo()

      


        Callback implementation for Ecto.Repo.get_dynamic_repo/0.



    


    
      
        in_transaction?()

      


        Callback implementation for Ecto.Repo.in_transaction?/0.



    


    
      
        insert(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert/2.



    


    
      
        insert!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert!/2.



    


    
      
        insert_all(schema_or_source, entries, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_all/3.



    


    
      
        insert_or_update(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update/2.



    


    
      
        insert_or_update!(changeset, opts \\ [])

      


        Callback implementation for Ecto.Repo.insert_or_update!/2.



    


    
      
        load(schema_or_types, data)

      


        Callback implementation for Ecto.Repo.load/2.



    


    
      
        one(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one/2.



    


    
      
        one!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.one!/2.



    


    
      
        preload(struct_or_structs_or_nil, preloads, opts \\ [])

      


        Callback implementation for Ecto.Repo.preload/3.



    


    
      
        prepare_query(operation, query, opts)

      


        Callback implementation for Ecto.Repo.prepare_query/3.



    


    
      
        prepare_transaction(fun_or_multi, opts)

      


        Callback implementation for Ecto.Repo.prepare_transaction/2.



    


    
      
        put_dynamic_repo(dynamic)

      


        Callback implementation for Ecto.Repo.put_dynamic_repo/1.



    


    
      
        query(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query.



    


    
      
        query!(sql, params \\ [], opts \\ [])

      


        Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        query_many(sql, params \\ [], opts \\ [])

      


        Runs a custom SQL query that returns multiple results on the given repo.



    


    
      
        query_many!(sql, params \\ [], opts \\ [])

      


        Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries



    


    
      
        reload(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload/2.



    


    
      
        reload!(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.reload!/2.



    


    
      
        rollback(value)

      


        Callback implementation for Ecto.Repo.rollback/1.



    


    
      
        start_link(opts \\ [])

      


        Callback implementation for Ecto.Repo.start_link/1.



    


    
      
        stop(timeout \\ 5000)

      


        Callback implementation for Ecto.Repo.stop/1.



    


    
      
        stream(queryable, opts \\ [])

      


        Callback implementation for Ecto.Repo.stream/2.



    


    
      
        to_sql(operation, queryable, opts \\ [])

      


        Converts the given query to SQL according to its kind and the
adapter in the given repository.



    


    
      
        transact(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transact/2.



    


    
      
        transaction(fun_or_multi, opts \\ [])

      


        Callback implementation for Ecto.Repo.transaction/2.



    


    
      
        update(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update/2.



    


    
      
        update!(struct, opts \\ [])

      


        Callback implementation for Ecto.Repo.update!/2.



    


    
      
        update_all(queryable, updates, opts \\ [])

      


        Callback implementation for Ecto.Repo.update_all/3.



    





      


      
        Functions


        


    

  
    
      
    
    
      aggregate(queryable, aggregate, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/3.

  



  
    
      
    
    
      aggregate(queryable, aggregate, field, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.aggregate/4.

  



    

  
    
      
    
    
      all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all/2.

  



    

  
    
      
    
    
      all_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.all_by/3.

  



  
    
      
    
    
      checked_out?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checked_out?/0.

  



    

  
    
      
    
    
      checkout(fun, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.checkout/2.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      config()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.config/0.

  



  
    
      
    
    
      default_options(operation)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.default_options/1.

  



    

  
    
      
    
    
      delete(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete/2.

  



    

  
    
      
    
    
      delete!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete!/2.

  



    

  
    
      
    
    
      delete_all(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.delete_all/2.

  



    

  
    
      
    
    
      disconnect_all(interval, opts \\ [])



        
          
        

    

  


  

      

          @spec disconnect_all(non_neg_integer(), opts :: Keyword.t()) :: :ok


      


Forces all connections in the repo pool to disconnect within the given interval.
Once this function is called, the pool will disconnect all of its connections
as they are checked in or as they are pinged. Checked in and idle connections
will be randomly disconnected within the given time interval.
If the connection has a backoff configured (which is the case by default),
disconnecting means an attempt at a new connection will be done immediately
after, without starting a new process for each connection. However, if backoff
has been disabled, the connection process will terminate. In such cases,
disconnecting all connections may cause the pool supervisor to restart
depending on the max_restarts/max_seconds configuration of the pool,
so you will want to set those carefully.
If you need connections to be restarted periodically, set the :max_lifetime
option in your repository configuration instead.

  



    

  
    
      
    
    
      exists?(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.exists?/2.

  



    

  
    
      
    
    
      explain(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec explain(
  :all | :update_all | :delete_all,
  Ecto.Queryable.t(),
  opts :: Keyword.t()
) ::
  String.t() | Exception.t() | [map()]


      


Executes an EXPLAIN statement or similar for the given query according to its kind and the
adapter in the given repository.
Examples
# Postgres
iex> MyRepo.explain(:all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

iex> Ecto.Adapters.SQL.explain(Repo, :all, Post)
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)"

# MySQL
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title")) |> IO.puts()
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
| id | select_type | table | partitions | type | possible_keys | key  | key_len | ref  | rows | filtered | Extra       |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+
|  1 | SIMPLE      | p0    | NULL       | ALL  | NULL          | NULL | NULL    | NULL |    1 |    100.0 | Using where |
+----+-------------+-------+------------+------+---------------+------+---------+------+------+----------+-------------+

# Shared opts
iex> MyRepo.explain(:all, Post, analyze: true, timeout: 20_000)
"Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=443) (actual time=0.013..0.013 rows=0 loops=1)\nPlanning Time: 0.031 ms\nExecution Time: 0.021 ms"
It's safe to execute it for updates and deletes, no data change will be committed:
iex> MyRepo.explain(Repo, :update_all, from(p in Post, update: [set: [title: "new title"]]))
"Update on posts p0  (cost=0.00..11.70 rows=170 width=449)\n  ->  Seq Scan on posts p0  (cost=0.00..11.70 rows=170 width=449)"
This function is also available under the repository with name explain:
iex> MyRepo.explain(:all, from(p in Post, where: p.title == "title"))
"Seq Scan on posts p0  (cost=0.00..12.12 rows=1 width=443)\n  Filter: ((title)::text = 'title'::text)"
Options
Built-in adapters support passing opts to the EXPLAIN statement according to the following:
	Adapter	Supported opts
	Postgrex	analyze, verbose, costs, settings, buffers, timing, summary, format, plan, wrap_in_transaction
	MyXQL	format, wrap_in_transaction

All options except format are boolean valued and default to false.
The allowed format values are :map, :yaml, and :text:
	:map is the deserialized JSON encoding.
	:yaml and :text return the result as a string.

The built-in adapters support the following formats:
	Postgrex: :map, :yaml and :text
	MyXQL: :map and :text

The wrap_in_transaction option is a boolean that controls whether the command is run inside of a
transaction that is rolled back. This is useful when, for example, you'd like to use analyze: true
on an update or delete query without modifying data. Defaults to true.
The :plan option in Postgrex can take the values :custom or :fallback_generic. When :custom
is specified, the explain plan generated will consider the specific values of the query parameters
that are supplied. When using :fallback_generic, the specific values of the query parameters will
be ignored. :fallback_generic does not use PostgreSQL's built-in support for a generic explain
plan (available as of PostgreSQL 16), but instead uses a special implementation that works for PostgreSQL
versions 12 and above. Defaults to :custom.
Any other value passed to opts will be forwarded to the underlying adapter query function, including
shared Repo options such as :timeout. Non built-in adapters may have specific behaviour and you should
consult their documentation for more details.
For version compatibility, please check your database's documentation:
	Postgrex: PostgreSQL doc.
	MyXQL: MySQL doc.


  



    

  
    
      
    
    
      get(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get/3.

  



    

  
    
      
    
    
      get!(queryable, id, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get!/3.

  



    

  
    
      
    
    
      get_by(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by/3.

  



    

  
    
      
    
    
      get_by!(queryable, clauses, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_by!/3.

  



  
    
      
    
    
      get_dynamic_repo()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.get_dynamic_repo/0.

  



  
    
      
    
    
      in_transaction?()



        
          
        

    

  


  

Callback implementation for Ecto.Repo.in_transaction?/0.

  



    

  
    
      
    
    
      insert(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert/2.

  



    

  
    
      
    
    
      insert!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert!/2.

  



    

  
    
      
    
    
      insert_all(schema_or_source, entries, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_all/3.

  



    

  
    
      
    
    
      insert_or_update(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update/2.

  



    

  
    
      
    
    
      insert_or_update!(changeset, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.insert_or_update!/2.

  



  
    
      
    
    
      load(schema_or_types, data)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.load/2.

  



    

  
    
      
    
    
      one(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one/2.

  



    

  
    
      
    
    
      one!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.one!/2.

  



    

  
    
      
    
    
      preload(struct_or_structs_or_nil, preloads, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.preload/3.

  



  
    
      
    
    
      prepare_query(operation, query, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_query/3.

  



  
    
      
    
    
      prepare_transaction(fun_or_multi, opts)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.prepare_transaction/2.

  



  
    
      
    
    
      put_dynamic_repo(dynamic)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.put_dynamic_repo/1.

  



    

    

  
    
      
    
    
      query(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, Ecto.Adapters.SQL.query_result()} | {:error, Exception.t()}


      


Runs a custom SQL query.
If the query was successful, it will return an :ok tuple containing
a map with at least two keys:
	:num_rows - the number of rows affected
	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)

Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query("SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

iex> Ecto.Adapters.SQL.query(MyRepo, "SELECT $1::integer + $2", [40, 2])
{:ok, %{rows: [[42]], num_rows: 1}}

  



    

    

  
    
      
    
    
      query!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  Ecto.Adapters.SQL.query_result()


      


Same as query/3 but returns result directly without :ok tuple
and raises on invalid queries

  



    

    

  
    
      
    
    
      query_many(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) ::
  {:ok, [Ecto.Adapters.SQL.query_result()]} | {:error, Exception.t()}


      


Runs a custom SQL query that returns multiple results on the given repo.
In case of success, it must return an :ok tuple containing a list of
maps with at least two keys:
	:num_rows - the number of rows affected

	:rows - the result set as a list. nil may be returned
instead of the list if the command does not yield any row
as result (but still yields the number of affected rows,
like a delete command without returning would)


Options
	:log - When false, does not log the query
	:timeout - Execute request timeout, accepts: :infinity (default: 15000);

Examples
iex> MyRepo.query_many("SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

iex> Ecto.Adapters.SQL.query_many(MyRepo, "SELECT $1; SELECT $2;", [40, 2])
{:ok, [%{rows: [[40]], num_rows: 1}, %{rows: [[2]], num_rows: 1}]}

  



    

    

  
    
      
    
    
      query_many!(sql, params \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec query_many!(iodata(), Ecto.Adapters.SQL.query_params(), Keyword.t()) :: [
  Ecto.Adapters.SQL.query_result()
]


      


Same as query_many/4 but returns result directly without :ok tuple
and raises on invalid queries
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Callback implementation for Ecto.Repo.reload/2.

  



    

  
    
      
    
    
      reload!(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.reload!/2.

  



  
    
      
    
    
      rollback(value)



        
          
        

    

  


  

      

          @spec rollback(term()) :: no_return()


      


Callback implementation for Ecto.Repo.rollback/1.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.start_link/1.

  



    

  
    
      
    
    
      stop(timeout \\ 5000)



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stop/1.

  



    

  
    
      
    
    
      stream(queryable, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.stream/2.

  



    

  
    
      
    
    
      to_sql(operation, queryable, opts \\ [])



        
          
        

    

  


  

      

          @spec to_sql(:all | :update_all | :delete_all, Ecto.Queryable.t(), Keyword.t()) ::
  {String.t(), Ecto.Adapters.SQL.query_params()}


      


Converts the given query to SQL according to its kind and the
adapter in the given repository.
Examples
The examples below are meant for reference. Each adapter will
return a different result:
iex> MyRepo.to_sql(:all, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

iex> MyRepo.to_sql(:update_all, from(p in Post, update: [set: [title: ^"hello"]]))
{"UPDATE posts AS p SET title = $1", ["hello"]}

iex> Ecto.Adapters.SQL.to_sql(:all, MyRepo, Post)
{"SELECT p.id, p.title, p.inserted_at, p.created_at FROM posts as p", []}

  



    

  
    
      
    
    
      transact(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transact/2.

  



    

  
    
      
    
    
      transaction(fun_or_multi, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.transaction/2.

  



    

  
    
      
    
    
      update(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update/2.

  



    

  
    
      
    
    
      update!(struct, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update!/2.

  



    

  
    
      
    
    
      update_all(queryable, updates, opts \\ [])



        
          
        

    

  


  

Callback implementation for Ecto.Repo.update_all/3.

  


        

      


  

    
SuperPi.Schedule 
    



      
Scheduled and webhook-triggered runs: the logic behind SuperPi.Plugins.Scheduler,
SuperPi.Workers.ScheduleTickWorker, SuperPi.Workers.ScheduleRunWorker and SuperPi.Triggers.
A schedule is a row of schedules (SuperPi.Durable.Schemas.Schedule). One static
Oban.Plugins.Cron entry runs the tick worker every minute. Nothing holds a durable task open
between fires: a daily schedule is a row with a next_fire_at, not a sleeping task.
Exactly once, in three layers
	Oban.Plugins.Cron elects a leader, so one tick job is inserted per minute for the cluster.
	The tick inserts one run job per due row with the unique key [:schedule_id, :fire_at]
and period: :infinity. fire_at is the scheduled minute, never "now", so a duplicate or
retried tick inserts nothing. It also moves next_fire_at forward in the same transaction,
guarded by the value it read.
	The run claims its fire with one conditional update,
WHERE id = ? AND status = 'active' AND (last_fire_at IS NULL OR last_fire_at < ?fire_at).
Zero rows updated means another run or an earlier attempt has it. The claim, the target
conversation and the run task commit in one transaction, so a crash leaves either all of
them or none, and an Oban retry or a Lifeline rescue claims again only when nothing was
stored. The claim time is the database clock (CURRENT_TIMESTAMP), not a node's clock.

Oban's unique check only sees jobs that the Pruner has not deleted (24 h by default), which
bounds how long a webhook Idempotency-Key is remembered.
Run modes
	Mode	Target
	"fork" (default)	A fork of the owning conversation at its latest entry. The parent transcript stays clean and the run inherits pi.agent.
	"append"	The owning conversation, for work that should accumulate.
	"fresh"	A new conversation from the agent snapshot stored with the schedule (cheapest in tokens).

The run is a pending pi.generation task (background: true, restart_limit: 2, and
abandon_on_restart: true unless catch_up is on). The conversation machine picks it up as it
would after a restart (SuperPi.Conversation.Machine.resume_pending/1). If the node dies, Horde
restarts the machine elsewhere and recovery resumes the task. With catch_up off a resumed run
is cancelled instead, so a 07:00 briefing is never delivered at 11:00.
Failures
The tick accounts for settled runs. A run that fails adds one to consecutive_failures, a run
that completes resets it. At three the schedule becomes "paused" and a note goes to the
pi.inbox document of the owning conversation ("notes" list; "queued" is untouched). A
paused schedule stays paused until resume/1.
Catch-up
A tick fires a due schedule when it is at most two minutes late, or with catch_up: true
however late it is. Missed minutes collapse into one run. Otherwise the fire is skipped and
next_fire_at moves on.
Forks do not copy schedules: rows belong to a conversation id, not to a conversation document.

      


      
        Summary


  
    Functions
  


    
      
        cancel(conversation_id, id)

      


        Cancels a schedule of the conversation. A run that was claimed already still finishes.



    


    
      
        create(attrs, opts \\ [])

      


        Creates a schedule. Returns {:ok, schedule, token}; token is the webhook secret for
kind: "webhook" (shown once, only its hash is stored) and nil for a cron schedule.



    


    
      
        find_webhook(token)

      


        The active webhook schedule for a presented token, compared in constant time, or nil.



    


    
      
        get(id)

      


        One schedule, or nil.



    


    
      
        hash_token(token)

      


        SHA-256 of a webhook token, hex. Only this is stored.



    


    
      
        list(conversation_id)

      


        Schedules of a conversation that are not cancelled, oldest first.



    


    
      
        note!(conversation_id, note)

      


        Appends a note to the notes list of the conversation's pi.inbox document (the newest
50 are kept). "queued" is left alone. Returns :ok; a conversation that is gone is ignored.



    


    
      
        record_failure(s, error)

      


        Adds one failure to the schedule (a failed run, or a run job that gave up) and pauses it at



    


    
      
        resume(id, now \\ DateTime.utc_now())

      


        Resumes a paused schedule: clears the failure count and computes the next fire.



    


    
      
        run(args, opts \\ [])

      


        Executes one fire. args are the run job's arguments ("schedule_id", "fire_at", and for a
webhook "payload", "received_at", "idempotency_key"). Returns {:ok, task_id} when this call
started the run and {:ok, :skipped} when the fire was claimed already or the schedule is gone,
paused or cancelled.



    


    
      
        scheduled_run?(task_id, depth \\ 6)

      


        True when task_id is a scheduled run, or descends from one (an owner task, or the owner task
of its conversation, as a subagent child does). schedule_create refuses to run inside one:
a scheduled run that schedules more runs multiplies without a human to stop it.



    


    
      
        settle_runs()

      


        Accounts for the runs that settled since the last tick. Failed adds one to
consecutive_failures, completed resets it, any other end (cancelled, abandoned) changes
nothing. At 3 failures in a row the schedule pauses and writes an inbox note.



    


    
      
        tick(tick_minute)

      


        One tick: accounts for settled runs, then fires every due cron schedule. tick_minute is the
minute the tick job was scheduled for. Returns the number of due schedules seen.



    





      


      
        Functions


        


  
    
      
    
    
      cancel(conversation_id, id)



        
          
        

    

  


  

      

          @spec cancel(integer(), integer()) :: :ok | {:error, :not_found}


      


Cancels a schedule of the conversation. A run that was claimed already still finishes.

  



    

  
    
      
    
    
      create(attrs, opts \\ [])



        
          
        

    

  


  

      

          @spec create(map(), keyword()) ::
  {:ok, SuperPi.Durable.Schemas.Schedule.t(), String.t() | nil}
  | {:error, String.t()}


      


Creates a schedule. Returns {:ok, schedule, token}; token is the webhook secret for
kind: "webhook" (shown once, only its hash is stored) and nil for a cron schedule.
Attributes: :conversation_id and :prompt (required), :kind, :cron, :timezone,
:mode, :catch_up, :name, :harness, :agent, :principal, :now (test hook).
Options: :max_per_conversation (default 10) and
:min_interval_minutes (default 5), which stop a model from
scheduling itself into a spending loop.

  



  
    
      
    
    
      find_webhook(token)



        
          
        

    

  


  

      

          @spec find_webhook(String.t()) :: SuperPi.Durable.Schemas.Schedule.t() | nil


      


The active webhook schedule for a presented token, compared in constant time, or nil.

  



  
    
      
    
    
      get(id)



        
          
        

    

  


  

One schedule, or nil.

  



  
    
      
    
    
      hash_token(token)



        
          
        

    

  


  

      

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


      


SHA-256 of a webhook token, hex. Only this is stored.

  



  
    
      
    
    
      list(conversation_id)



        
          
        

    

  


  

      

          @spec list(integer()) :: [SuperPi.Durable.Schemas.Schedule.t()]


      


Schedules of a conversation that are not cancelled, oldest first.

  



  
    
      
    
    
      note!(conversation_id, note)



        
          
        

    

  


  

      

          @spec note!(integer(), map()) :: :ok


      


Appends a note to the notes list of the conversation's pi.inbox document (the newest
50 are kept). "queued" is left alone. Returns :ok; a conversation that is gone is ignored.

  



  
    
      
    
    
      record_failure(s, error)



        
          
        

    

  


  

Adds one failure to the schedule (a failed run, or a run job that gave up) and pauses it at
	s.last_task_id is cleared when the failure came from that task.


  



    

  
    
      
    
    
      resume(id, now \\ DateTime.utc_now())



        
          
        

    

  


  

      

          @spec resume(integer(), DateTime.t()) :: :ok | {:error, term()}


      


Resumes a paused schedule: clears the failure count and computes the next fire.

  



    

  
    
      
    
    
      run(args, opts \\ [])



        
          
        

    

  


  

      

          @spec run(map(), keyword()) :: {:ok, integer() | :skipped} | {:error, term()}


      


Executes one fire. args are the run job's arguments ("schedule_id", "fire_at", and for a
webhook "payload", "received_at", "idempotency_key"). Returns {:ok, task_id} when this call
started the run and {:ok, :skipped} when the fire was claimed already or the schedule is gone,
paused or cancelled.
With start: false the run is stored but no machine starts (tests).

  



    

  
    
      
    
    
      scheduled_run?(task_id, depth \\ 6)



        
          
        

    

  


  

True when task_id is a scheduled run, or descends from one (an owner task, or the owner task
of its conversation, as a subagent child does). schedule_create refuses to run inside one:
a scheduled run that schedules more runs multiplies without a human to stop it.

  



  
    
      
    
    
      settle_runs()



        
          
        

    

  


  

      

          @spec settle_runs() :: :ok


      


Accounts for the runs that settled since the last tick. Failed adds one to
consecutive_failures, completed resets it, any other end (cancelled, abandoned) changes
nothing. At 3 failures in a row the schedule pauses and writes an inbox note.

  



  
    
      
    
    
      tick(tick_minute)



        
          
        

    

  


  

      

          @spec tick(DateTime.t()) :: non_neg_integer()


      


One tick: accounts for settled runs, then fires every due cron schedule. tick_minute is the
minute the tick job was scheduled for. Returns the number of due schedules seen.

  


        

      


  

    
SuperPi.Schedule.Cron 
    



      
Cron expressions with time zones.
Parsing and field matching reuse Oban.Cron.Expression, which only answers "does this minute
match". next_after/3 adds the missing "when is the next one": a walk over local calendar
days that skips a whole day when its month, day of month or weekday cannot match, then
lists the matching local times of the days that remain. Granularity is one minute.
Zone rules come from Tzdata (IANA data bundled with the package, no network at run time).
Daylight saving time
The result is always an instant (UTC, whole minute), strictly after the argument.
	An expression that matches every hour (* in the hour field) follows the real clock. A
local time that does not exist (spring forward) cannot fire, and a local time that occurs
twice (fall back) fires twice. 0 * * * * therefore fires once per real hour across
both changes: no duplicate, no gap.
	An expression with fixed hours (30 2 * * *) fires once per local day. When the local
time falls in a spring-forward gap, the run happens at the first minute after the gap
(as Vixie cron does) instead of being skipped. When it occurs twice, only the first
occurrence fires.


      


      
        Summary


  
    Types
  


    
      
        expr()

      


    





  
    Functions
  


    
      
        matches?(expr, naive)

      


        Does the local wall-clock minute of datetime match? datetime is read as it is, so pass it
already shifted to the schedule's zone.



    


    
      
        next_after(expr, after_dt, zone \\ "Etc/UTC")

      


        The first matching minute strictly after after_dt, as a UTC DateTime, for the expression
read in zone. {:error, :no_match} when none exists within eight years (for example
0 0 30 2 *) and {:error, :invalid_timezone} for an unknown zone.



    


    
      
        parse(input)

      


        Parses a five-field expression or an @daily-style alias. @reboot is rejected.



    


    
      
        valid_timezone?(zone)

      


        True when zone is a time zone of the bundled IANA database.



    





      


      
        Types


        


  
    
      
    
    
      expr()



        
          
        

    

  


  

      

          @type expr() :: Oban.Cron.Expression.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      matches?(expr, naive)



        
          
        

    

  


  

      

          @spec matches?(expr(), DateTime.t() | NaiveDateTime.t()) :: boolean()


      


Does the local wall-clock minute of datetime match? datetime is read as it is, so pass it
already shifted to the schedule's zone.

  



    

  
    
      
    
    
      next_after(expr, after_dt, zone \\ "Etc/UTC")



        
          
        

    

  


  

      

          @spec next_after(expr() | String.t(), DateTime.t(), String.t()) ::
  {:ok, DateTime.t()} | {:error, :no_match | :invalid_timezone | String.t()}


      


The first matching minute strictly after after_dt, as a UTC DateTime, for the expression
read in zone. {:error, :no_match} when none exists within eight years (for example
0 0 30 2 *) and {:error, :invalid_timezone} for an unknown zone.

  



  
    
      
    
    
      parse(input)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, expr()} | {:error, String.t()}


      


Parses a five-field expression or an @daily-style alias. @reboot is rejected.

  



  
    
      
    
    
      valid_timezone?(zone)



        
          
        

    

  


  

      

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


      


True when zone is a time zone of the bundled IANA database.

  


        

      


  

    
SuperPi.TUI.Owl 
    



      
Day-1 Interactive Terminal UI built on Owl (Decision 10, Step 10).
Provides formatted ANSI status bars, streaming assistant response rendering, tool execution
boxes, and slash-command handling (/compact, /fork, /context, /quit) backed directly
by SuperPi.Conversation.Machine.

      


      
        Summary


  
    Functions
  


    
      
        handle_line(conversation_id, pid, line)

      


        Executes a single TUI command or prompt line against conversation_id and returns the formatted string output.



    


    
      
        render_assistant_message(text)

      


        Renders an assistant message and any embedded tool call blocks as ANSI-formatted text.



    


    
      
        render_status_bar(conversation_id)

      


        Renders a formatted ANSI status banner for conversation_id using Owl.Data tags.



    


    
      
        start_session(opts \\ [])

      


        Starts an interactive session for conversation_id, supporting pluggable harnesses and extensions.



    





      


      
        Functions


        


  
    
      
    
    
      handle_line(conversation_id, pid, line)



        
          
        

    

  


  

Executes a single TUI command or prompt line against conversation_id and returns the formatted string output.

  



  
    
      
    
    
      render_assistant_message(text)



        
          
        

    

  


  

Renders an assistant message and any embedded tool call blocks as ANSI-formatted text.

  



  
    
      
    
    
      render_status_bar(conversation_id)



        
          
        

    

  


  

Renders a formatted ANSI status banner for conversation_id using Owl.Data tags.

  



    

  
    
      
    
    
      start_session(opts \\ [])



        
          
        

    

  


  

Starts an interactive session for conversation_id, supporting pluggable harnesses and extensions.

  


        

      


  

    
SuperPi.Telemetry 
    



      
Traces and metrics for conversations.
Traces (OpenTelemetry)
	Span	Where	Attributes
	super_pi.gateway.request	each HTTP request	http.request.method, url.path, http.response.status_code
	super_pi.turn	one user submit, from input to idle	super_pi.conversation.id, super_pi.task.id
	chat <model>	one provider call	gen_ai.request.model, gen_ai.usage.input_tokens, gen_ai.usage.output_tokens
	execute_tool <name>	one tool call	gen_ai.tool.name, super_pi.tool.error

A request span is the parent of the turn span, the turn span of its provider and tool spans.
A span that fails has status error and the reason as its message.
Spans are no-ops until an exporter is configured. Set OTEL_EXPORTER_OTLP_ENDPOINT
(for example http://localhost:4318) and the app exports over OTLP/HTTP. The standard
OTEL_SERVICE_NAME and OTEL_RESOURCE_ATTRIBUTES apply.
Metrics (:telemetry, Prometheus)
The same code emits :telemetry events: [:super_pi, :turn | :llm | :tool, :stop] with a
:duration in native units, plus :input_tokens and :output_tokens for :llm.
metrics/0 defines counters, duration histograms and token sums over them. The gateway
serves them at GET /metrics in Prometheus text format, behind the same authentication as
the rest of the API.
Prompt and completion text and tool arguments are never put in a span or a metric.

      


      
        Summary


  
    Types
  


    
      
        handle()

      


    





  
    Functions
  


    
      
        attach(ctx)

      


        Makes ctx current in this process. Pair it with current_ctx/0.



    


    
      
        current_ctx()

      


        The current trace context. Capture it before spawning a process that continues the work.



    


    
      
        llm_span(model, fun)

      


        Runs fun inside a provider-call span. fun returns the responder's result, {:ok, message}
or {:error, reason}. Token counts come from message["usage"].



    


    
      
        metrics()

      


        Telemetry.Metrics definitions for the events above.



    


    
      
        scrape()

      


        The Prometheus text exposition of the metrics, or an empty string if the reporter is not running.



    


    
      
        start_span(name, attributes, parent \\ nil)

      


        Starts a span, makes it current in this process, and returns a handle for stop_span/3.
parent is a context from current_ctx/0, or nil for the current one.



    


    
      
        stop_span(map, status \\ :ok, attributes \\ %{})

      


        Ends the span and restores the previous context. status is :ok or {:error, reason}.
Returns the duration in native time units. attributes are added before it ends.



    


    
      
        tool_span(tool_name, fun)

      


        Runs fun inside a tool-call span. fun returns a tool result map; "is_error" marks failure.



    


    
      
        turn_start(conversation_id, task_id, parent_ctx \\ nil)

      


        Starts the span for a turn. Call turn_stop/2 when the conversation is idle again.



    


    
      
        turn_stop(handle, status)

      


    





      


      
        Types


        


  
    
      
    
    
      handle()



        
          
        

    

  


  

      

          @type handle() :: %{span: term(), token: term(), started: integer(), meta: map()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      attach(ctx)



        
          
        

    

  


  

Makes ctx current in this process. Pair it with current_ctx/0.

  



  
    
      
    
    
      current_ctx()



        
          
        

    

  


  

The current trace context. Capture it before spawning a process that continues the work.

  



  
    
      
    
    
      llm_span(model, fun)



        
          
        

    

  


  

Runs fun inside a provider-call span. fun returns the responder's result, {:ok, message}
or {:error, reason}. Token counts come from message["usage"].

  



  
    
      
    
    
      metrics()



        
          
        

    

  


  

Telemetry.Metrics definitions for the events above.

  



  
    
      
    
    
      scrape()



        
          
        

    

  


  

The Prometheus text exposition of the metrics, or an empty string if the reporter is not running.

  



    

  
    
      
    
    
      start_span(name, attributes, parent \\ nil)



        
          
        

    

  


  

      

          @spec start_span(String.t(), map(), term()) :: handle()


      


Starts a span, makes it current in this process, and returns a handle for stop_span/3.
parent is a context from current_ctx/0, or nil for the current one.

  



    

    

  
    
      
    
    
      stop_span(map, status \\ :ok, attributes \\ %{})



        
          
        

    

  


  

Ends the span and restores the previous context. status is :ok or {:error, reason}.
Returns the duration in native time units. attributes are added before it ends.

  



  
    
      
    
    
      tool_span(tool_name, fun)



        
          
        

    

  


  

Runs fun inside a tool-call span. fun returns a tool result map; "is_error" marks failure.

  



    

  
    
      
    
    
      turn_start(conversation_id, task_id, parent_ctx \\ nil)



        
          
        

    

  


  

Starts the span for a turn. Call turn_stop/2 when the conversation is idle again.

  



  
    
      
    
    
      turn_stop(handle, status)



        
          
        

    

  


  


  


        

      


  

    
SuperPi.Tools 
    



      
Built-in 3-Channel Tool Suite, 5 ToolExposure Modes, and Deferred tool_search Registry (Step 8).
3-Channel Tool Results (Decision 06)
Every tool execution returns a normalized map with:
	"output" — Concise string sent to the LLM context (pi.message role tool).
	"structured_output" — Typed JSON map for programmatic consumers and Codemode scripts.
	"details" — Rich metadata (diff, line_count, spilled_path, duration_ms) for UI inspectors.
	"control" (optional) — Control directives (%{"add_tools" => [...]}, %{"handoff" => ...}, %{"terminate" => true}).

5 ToolExposure Modes
	:direct — Exposed in the active LLM tool declarations and callable from Codemode.
	:model_only — Exposed in the LLM tool declarations only (e.g., tool_search).
	:codemode — Callable inside Codemode scripts only; omitted from top-level LLM declarations to save tokens.
	:deferred — Omitted from initial LLM declarations; discovered and activated dynamically via tool_search.
	:hidden — Internal/disabled tool.


      


      
        Summary


  
    Types
  


    
      
        exposure()

      


    





  
    Functions
  


    
      
        active_llm_tools()

      


        Returns all tools that should be declared in the initial LLM request (:direct and :model_only).



    


    
      
        effect_vocabulary()

      


        The effect vocabulary: read, fs_write, exec, net_read, net_write, state_write.



    


    
      
        effects(tool_name, agent_cfg \\ nil)

      


        Effects of a tool: what a call changes or reaches.



    


    
      
        ensure_catalog_ets!()

      


    


    
      
        execute(tool_name, args, ctx \\ %{})

      


        Executes one of the 7 built-in tools (read, write, edit, bash, grep, find, ls) or tool_search.
Supports common tool name aliases and argument variations with defensive parameter extraction.



    


    
      
        not_implemented_result(tool)

      


        Builds the error result for a tool that is registered but has no implementation.



    


    
      
        register_tool!(spec, exposure \\ :direct)

      


        Registers a tool specification in the ETS catalog with one of the 5 ToolExposure modes.



    


    
      
        tool_entry(spec, exposure)

      


        The catalog form of a tool spec: one "parameters" key for the schema, whatever the source called it.



    


    
      
        tool_search(query, max_results \\ 10)

      


        Searches :deferred (and :direct) tools by keyword query (tool_search) and returns matching
tool schemas along with a control: %{"add_tools" => matches} directive that activates them
in pi.agent (Decision 06).



    





      


      
        Types


        


  
    
      
    
    
      exposure()



        
          
        

    

  


  

      

          @type exposure() :: :direct | :model_only | :codemode | :deferred | :hidden


      



  


        

      

      
        Functions


        


  
    
      
    
    
      active_llm_tools()



        
          
        

    

  


  

Returns all tools that should be declared in the initial LLM request (:direct and :model_only).

  



  
    
      
    
    
      effect_vocabulary()



        
          
        

    

  


  

      

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


      


The effect vocabulary: read, fs_write, exec, net_read, net_write, state_write.

  



    

  
    
      
    
    
      effects(tool_name, agent_cfg \\ nil)



        
          
        

    

  


  

      

          @spec effects(String.t(), map() | nil) :: [String.t()] | nil


      


Effects of a tool: what a call changes or reaches.
	Effect	Meaning
	read	Reads the workspace or answers from existing state. Changes nothing.
	fs_write	Writes workspace files.
	exec	Runs a command.
	net_read	Reads from the network (a GET).
	net_write	Sends data out or changes a remote system.
	state_write	Changes Super-Pi state (artifacts, todos, memory, schedules), not the workspace.

A tool states its effects in an "effects" list on its spec. The lookup order is: the spec in
agent_cfg["tools"] (plugin tools live there), the catalog, then the table for built-in tools.
nil means the tool is unknown, which every policy treats as the most dangerous kind.

  



  
    
      
    
    
      ensure_catalog_ets!()



        
          
        

    

  


  


  



    

  
    
      
    
    
      execute(tool_name, args, ctx \\ %{})



        
          
        

    

  


  

Executes one of the 7 built-in tools (read, write, edit, bash, grep, find, ls) or tool_search.
Supports common tool name aliases and argument variations with defensive parameter extraction.

  



  
    
      
    
    
      not_implemented_result(tool)



        
          
        

    

  


  

      

          @spec not_implemented_result(String.t()) :: map()


      


Builds the error result for a tool that is registered but has no implementation.
A tool that cannot do its job must report an error. It must never report success.

  



    

  
    
      
    
    
      register_tool!(spec, exposure \\ :direct)



        
          
        

    

  


  

Registers a tool specification in the ETS catalog with one of the 5 ToolExposure modes.

  



  
    
      
    
    
      tool_entry(spec, exposure)



        
          
        

    

  


  

The catalog form of a tool spec: one "parameters" key for the schema, whatever the source called it.

  



    

  
    
      
    
    
      tool_search(query, max_results \\ 10)



        
          
        

    

  


  

Searches :deferred (and :direct) tools by keyword query (tool_search) and returns matching
tool schemas along with a control: %{"add_tools" => matches} directive that activates them
in pi.agent (Decision 06).

  


        

      


  

    
SuperPi.Triggers 
    



      
Webhook triggers: POST /v1/triggers/:token.
A third party gets a scoped secret that wakes exactly one schedule (kind: "webhook"). The
token is not the gateway bearer token. Only its SHA-256 is stored, and it is compared in
constant time (Plug.Crypto.secure_compare/2). The route runs before the JSON parser and
reads its own body, so nobody reaches a parser or a limit without a valid token, and the
body cap is enforced while reading.
	Answer	Meaning
	202	Queued. The sender never waits for an LLM turn.
	401	Unknown, cancelled or paused trigger. One answer for all three, so a token cannot be probed.
	400	Body is not valid UTF-8.
	413	Body is larger than config :super_pi, :trigger_max_bytes (default 32768).

The body is put into the schedule's prompt, fenced and marked as data from an outside sender
({{payload}} in the prompt marks the place, else it is appended). It is untrusted input to
an unattended agent: give a webhook schedule a prompt and a harness that cannot do harm with it.
An Idempotency-Key header (up to 200 printable characters) is the second half of the unique job
key, so a retried delivery is a no-op for as long as Oban keeps the job (24 h with the default
Pruner). Without it every delivery is a new run.
Each accepted delivery adds a note (payload, truncated) to pi.inbox of the owning conversation.
Webhooks exist only where a harness opts in: Plugins.Scheduler creates a webhook schedule only
when its config has allow_webhooks: true (default false). Spending money from an endpoint
that is not behind the bearer token has to be a deliberate choice.

      


      
        Summary


  
    Functions
  


    
      
        handle(conn, token)

      


        Handles a delivery for token. Reads the body itself, so call it before Plug.Parsers.
Always answers; returns the conn.



    


    
      
        max_bytes()

      


        Maximum body size in bytes.



    





      


      
        Functions


        


  
    
      
    
    
      handle(conn, token)



        
          
        

    

  


  

      

          @spec handle(Plug.Conn.t(), String.t()) :: Plug.Conn.t()


      


Handles a delivery for token. Reads the body itself, so call it before Plug.Parsers.
Always answers; returns the conn.

  



  
    
      
    
    
      max_bytes()



        
          
        

    

  


  

Maximum body size in bytes.

  


        

      


  

    
SuperPi.UI.Broker 
    



      
Carries a question from a running turn to a client that can answer it, and the answer back.
Works across nodes: the machine that asks and the client that answers can be on different nodes.
A tool (ask_question) calls ask/3. The broker publishes a ui_request event on the
conversation topic and blocks the caller until a client calls respond/2, the conversation is
cancelled (cancel_pending/1), every responder has left, or the timeout passes.
ask/4 can publish a permission_request event instead of a ui_request (event: :permission_request).
Either way, ui_resolved follows when the question ends, so a second watcher can dismiss a prompt
that someone else answered, or that was cancelled or timed out.
Only a client that has registered with register_responder/1 can answer. The CLI chat and an RPC
client that watches a conversation register. The HTTP gateway cannot prompt a user, so with no
responder ask/3 returns {:error, :no_interactive_client} at once instead of waiting.
Membership lives in :pg process groups (scope :super_pi_pg). :pg spans the connected nodes
and drops a process that exits, so no table needs cleaning.
Pending questions are in memory. If the node that asks stops mid-question, the task engine
restarts the turn elsewhere and the model asks again. Nothing is answered by default.

      


      
        Summary


  
    Functions
  


    
      
        ask(conversation_id, request, timeout, opts \\ [])

      


        Asks request (a map such as %{"kind" => "questionnaire", "questions" => [...]}) and waits.



    


    
      
        cancel_pending(conversation_id)

      


        Ends every question that waits on the conversation with {:error, :cancelled}.



    


    
      
        conversation_of(request_id)

      


        The conversation a waiting question belongs to, or nil.



    


    
      
        register_responder(conversation_id)

      


        Registers the calling process as able to answer questions for conversation_id.



    


    
      
        respond(request_id, value)

      


        Delivers an answer. {:error, :unknown_request} when no question is waiting under that id.



    


    
      
        responder?(conversation_id)

      


        True when at least one live process, on any node, can answer for the conversation.



    





      


      
        Functions


        


    

  
    
      
    
    
      ask(conversation_id, request, timeout, opts \\ [])



        
          
        

    

  


  

Asks request (a map such as %{"kind" => "questionnaire", "questions" => [...]}) and waits.
Returns {:ok, value}, {:error, :no_interactive_client}, {:error, :cancelled} or
{:error, :timeout}.
Options: event: :permission_request publishes a permission_request event (the request map
holds its fields, see SuperPi.Event.permission_request/3); turn_id: sets the turn id of the event.

  



  
    
      
    
    
      cancel_pending(conversation_id)



        
          
        

    

  


  

Ends every question that waits on the conversation with {:error, :cancelled}.

  



  
    
      
    
    
      conversation_of(request_id)



        
          
        

    

  


  

The conversation a waiting question belongs to, or nil.

  



  
    
      
    
    
      register_responder(conversation_id)



        
          
        

    

  


  

Registers the calling process as able to answer questions for conversation_id.

  



  
    
      
    
    
      respond(request_id, value)



        
          
        

    

  


  

Delivers an answer. {:error, :unknown_request} when no question is waiting under that id.

  



  
    
      
    
    
      responder?(conversation_id)



        
          
        

    

  


  

True when at least one live process, on any node, can answer for the conversation.

  


        

      


  

    
SuperPi.UI.Pending 
    



      
Hands a decision from before_tool to wrap_tool for the same tool call.
before_tool runs in the conversation machine, wrap_tool in the tool task, and the machine
must not block on a human (it would stop answering cancel, steer, get_state and compact).
So a plugin that wants an answer from a human lets the call through in before_tool, leaves a note
here and asks in wrap_tool, which runs in the task. The note is keyed by conversation and tool
call id. take/2 removes it. A note that nobody takes (a later plugin blocked the call) expires
after ten minutes and is dropped on the next put/3.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        put(conversation_id, tool_call_id, note)

      


        Leaves a note for the tool call.



    


    
      
        start_link(opts)

      


    


    
      
        take(conversation_id, tool_call_id)

      


        Removes and returns the note of the tool call, or nil.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      put(conversation_id, tool_call_id, note)



        
          
        

    

  


  

      

          @spec put(integer(), term(), term()) :: :ok


      


Leaves a note for the tool call.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  



  
    
      
    
    
      take(conversation_id, tool_call_id)



        
          
        

    

  


  

      

          @spec take(integer(), term()) :: term() | nil


      


Removes and returns the note of the tool call, or nil.

  


        

      


  

    
SuperPi.UI.PermissionPrompt 
    



      
Asks a human whether a blocked tool call may run. Used by SuperPi.Plugins.Permissions and
SuperPi.Plugins.Hooks.
The question travels as a permission_request event through SuperPi.UI.Broker. The answer is
the option_id of one of the four options (ACP PermissionOptionKind): allow_once,
allow_always, reject_once, reject_always.
Fail closed. ask/2 returns :unavailable when no client can answer, when the question times
out or is cancelled, and when the answer cannot be read. A caller treats :unavailable exactly like
the block that it would have returned without a prompt, with the same message. Prompting is on by
default and config :super_pi, :permissions, interactive_prompts: false turns it off.

      


      
        Summary


  
    Types
  


    
      
        answer()

      


    





  
    Functions
  


    
      
        ask(ctx, fields)

      


        Asks about one tool call. fields has "tool_name", "arguments", "reason" and "risk".
ctx supplies :conversation_id, :tool_call_id and :turn_id.



    


    
      
        available?(conversation_id, settings)

      


        True when a prompt can be shown now: enabled, and a client answers for the conversation.



    


    
      
        enabled?(settings)

      


        True when prompts are enabled in settings.



    





      


      
        Types


        


  
    
      
    
    
      answer()



        
          
        

    

  


  

      

          @type answer() ::
  :allow_once | :allow_always | :reject_once | :reject_always | :unavailable


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ask(ctx, fields)



        
          
        

    

  


  

      

          @spec ask(map(), map()) :: answer()


      


Asks about one tool call. fields has "tool_name", "arguments", "reason" and "risk".
ctx supplies :conversation_id, :tool_call_id and :turn_id.

  



  
    
      
    
    
      available?(conversation_id, settings)



        
          
        

    

  


  

      

          @spec available?(integer() | nil, map()) :: boolean()


      


True when a prompt can be shown now: enabled, and a client answers for the conversation.

  



  
    
      
    
    
      enabled?(settings)



        
          
        

    

  


  

      

          @spec enabled?(map()) :: boolean()


      


True when prompts are enabled in settings.

  


        

      


  

    
SuperPi.Web.Extract 
    



      
Turns a fetched body into text a model can read: markdown for HTML, pretty JSON, plain text.
Guarantees, for any input bytes:
	it never raises (a failure falls back to the decoded text with tags stripped);
	the text is valid UTF-8, with control characters removed;
	page/3 and the :max_chars option never return more than max_chars characters. A
character is a Unicode code point, counted the same way everywhere (char_count/1).

HTML
The tree is parsed with Floki. script, style, noscript, template, svg, iframe,
nav, footer, aside, button, hidden elements and ARIA navigation and footer
landmarks are dropped. The extraction root is the first <main>, else all <article>
elements, else <body>. Without <main> or <article> the page <header> is dropped too.
The markdown covers headings, paragraphs, lists, links, emphasis, code, blockquotes, tables
and images that have alt text. The text format keeps the same structure without markup.
Parsing a large page is the expensive step. The caller runs extract/3 under
SuperPi.Env.SandboxRunner.run_isolated/2 for a deadline and a heap limit.
Other types
JSON is pretty-printed (falling back to the text if it does not parse). PDF is not extracted:
kind/2 reports :pdf and the caller refuses it with a message that names the artifact
argument. Other text types pass through.
Character sets
The body is decoded from the BOM, the Content-Type charset or an HTML <meta charset>.
UTF-8, UTF-16, ISO-8859-1 and Windows-1252 are converted. Any other charset is read as UTF-8
and invalid bytes become U+FFFD.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        result()

      


    





  
    Functions
  


    
      
        char_count(text)

      


        Number of code points in a valid UTF-8 binary.



    


    
      
        extract(body, content_type, opts \\ [])

      


        Extracts text from a body.



    


    
      
        kind(content_type, body)

      


        Classifies a response by Content-Type, and by a prefix of the body when the type says
nothing. body may be nil to classify on the header alone: a missing or generic type then
gives :unknown.



    


    
      
        page(text, offset, max_chars)

      


        Returns the page of text that starts at code point offset and holds at most max_chars
code points, with the continuation offset. text must be valid UTF-8.



    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: :html | :json | :text | :pdf | :binary | :unknown


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{
  kind: kind(),
  title: String.t() | nil,
  text: String.t(),
  links: [String.t()],
  chars: non_neg_integer(),
  offset: non_neg_integer(),
  next_offset: non_neg_integer() | nil,
  truncated: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      char_count(text)



        
          
        

    

  


  

      

          @spec char_count(binary()) :: non_neg_integer()


      


Number of code points in a valid UTF-8 binary.

  



    

  
    
      
    
    
      extract(body, content_type, opts \\ [])



        
          
        

    

  


  

      

          @spec extract(binary(), String.t() | nil, keyword()) :: result()


      


Extracts text from a body.
Options: :format ("markdown" default, "text" or "raw"), :base_url (resolves relative
links), :offset and :max_chars (page the text, see page/3; without :max_chars the whole
text is returned).

  



  
    
      
    
    
      kind(content_type, body)



        
          
        

    

  


  

      

          @spec kind(String.t() | nil, binary() | nil) :: kind()


      


Classifies a response by Content-Type, and by a prefix of the body when the type says
nothing. body may be nil to classify on the header alone: a missing or generic type then
gives :unknown.

  



  
    
      
    
    
      page(text, offset, max_chars)



        
          
        

    

  


  

      

          @spec page(String.t(), non_neg_integer(), pos_integer()) :: {String.t(), map()}


      


Returns the page of text that starts at code point offset and holds at most max_chars
code points, with the continuation offset. text must be valid UTF-8.

  


        

      


  

    
SuperPi.Web.Fetch 
    



      
The HTTP side of web_fetch: one GET with the request-forgery policy, a decoded-byte cap and
a deadline. It returns bytes and metadata. SuperPi.Web.Extract turns them into text.
Guarantees
	Policy on every hop. SuperPi.Web.Policy.check_url/2 runs before the first request and
again for each redirect. Redirects are followed here, never by Req (redirect: false), at
most Policy.max_redirects/0.
	The cap counts decoded bytes. The response streams with Req's decoding off
(raw: true), and this module inflates gzip and deflate itself, a bounded step at a
time (:zlib.safeInflate/2). It stops as soon as the decoded size passes max_bytes, so a
1 MB gzip bomb costs max_bytes of memory, not gigabytes. A Content-Length check would
bound nothing here. max_bytes defaults to 2 MiB and is clamped to 8 MiB. A body that passes
the cap is cut there and flagged body_truncated.
	Isolation. The whole chain (DNS, requests, inflate) runs under
SuperPi.Env.SandboxRunner.run_isolated/2: a wall-clock deadline and a heap kill. The
machine's own tool task sets no heap limit, so this call must set it.
	Own connection pool. Requests go through the SuperPi.WebFinch pool, not the provider
pool, so agent-controlled egress shares no pool or failure budget with LLM traffic.
	No caller headers. The request headers are fixed here. There is no way to add one.
	Early content-type refusal. Unless accept_binary: true, a PDF or other binary
response is refused from its headers, before the body is read.

Only Accept-Encoding: gzip, deflate is offered, so a server has no reason to answer with
br or zstd. If it does, the fetch fails with an :encoding error.
Options
:max_bytes, :timeout_ms (whole chain, default 20 s), :accept_binary, :resolver,
:pin_ip (see SuperPi.Web.Policy, off by default and unverified), :finch (pool name),
:req_options (merged into every request, for operators and tests: a :plug stub keeps a
test offline) and :unsafe_allow_local (test only).

      


      
        Summary


  
    Types
  


    
      
        error()

      


    


    
      
        response()

      


    





  
    Functions
  


    
      
        get(url, opts \\ [])

      


        Fetches a URL. See the moduledoc for options and guarantees.



    


    
      
        limits()

      


        Default and hard limits, in bytes.



    





      


      
        Types


        


  
    
      
    
    
      error()



        
          
        

    

  


  

      

          @type error() ::
  {:refused, String.t()}
  | {:dns, term()}
  | {:content_type, String.t()}
  | {:encoding, String.t()}
  | {:too_many_redirects, pos_integer()}
  | {:timeout, pos_integer()}
  | {:transport, String.t()}
  | {:crashed, String.t()}


      



  



  
    
      
    
    
      response()



        
          
        

    

  


  

      

          @type response() :: %{
  final_url: String.t(),
  status: non_neg_integer(),
  content_type: String.t() | nil,
  body: binary(),
  body_truncated: boolean(),
  bytes: non_neg_integer(),
  chain: [map()],
  ip: String.t() | nil,
  duration_ms: non_neg_integer()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      get(url, opts \\ [])



        
          
        

    

  


  

      

          @spec get(term(), keyword()) :: {:ok, response()} | {:error, error()}


      


Fetches a URL. See the moduledoc for options and guarantees.

  



  
    
      
    
    
      limits()



        
          
        

    

  


  

      

          @spec limits() :: %{default: pos_integer(), hard: pos_integer()}


      


Default and hard limits, in bytes.

  


        

      


  

    
SuperPi.Web.Policy 
    



      
Request-forgery policy for web_fetch: which URLs an agent may make the node request.
The model controls the URL, so the node must not become a proxy into its own network. The
rule is deny by default, allow global unicast only.
check_url/2 refuses a URL when:
	the scheme is not http or https, or the URL has userinfo, a backslash or whitespace;
	the port is not 80 or 443;
	the host is localhost, *.localhost, *.local, *.internal or metadata.google.internal,
whatever it resolves to;
	the host is a numeric form that does not parse as one clear address (0x7f.1, 2130706433
are checked as the address they mean);
	ANY address the host resolves to is reserved (reserved?/1).

reserved?/1 covers loopback, private, link-local (including 169.254.0.0/16, the cloud
metadata endpoint), CGNAT, multicast, unspecified, documentation and benchmarking ranges, and
for IPv6 everything outside 2000::/3 (ULA fc00::/7, link-local fe80::/10 and so on).
IPv4-mapped (::ffff:a.b.c.d), NAT64 (64:ff9b::/96) and 6to4 (2002::/16) forms are
unwrapped and the embedded IPv4 address is checked, so a form is refused exactly when its
unwrapped address is.
Redirects are followed by the caller, never by the HTTP client: at most max_redirects/0
hops, and check_url/2 runs on every hop (redirect_url/2 resolves a Location value).
A public host that redirects to 127.0.0.1 is refused at the second hop.
The module is pure except for the default resolver. Tests and callers inject :resolver
(fn host -> {:ok, [ip]} | {:error, reason} end) so no check touches DNS.
Residual risk: DNS rebinding
The check resolves the name, the HTTP client resolves it again when it connects. A hostile
DNS server can answer with a public address to the first lookup and 127.0.0.1 to the
second. pin/2 closes the window by building a request against the checked address, and the
fetcher uses it when pin_ip: true. That path is OFF by default and UNVERIFIED against the
installed Req, Finch and Mint (TLS verification and the Host header need an end-to-end
check). A deployment that cannot tolerate the window should use network: "allowlist" or an
egress proxy that filters by destination address.
Test-only option
unsafe_allow_local: true skips the port, name and address checks so a test can reach a
server on 127.0.0.1. It is an option of the call and cannot come from a tool argument. It
must never be set in production config.

      


      
        Summary


  
    Types
  


    
      
        ip()

      


    


    
      
        target()

      


    





  
    Functions
  


    
      
        check_url(url, opts \\ [])

      


        Checks a URL and resolves its host.



    


    
      
        ip_to_string(ip)

      


        Text form of an address.



    


    
      
        max_redirects()

      


        Maximum number of redirects a fetch follows.



    


    
      
        pin(map, opts \\ [])

      


        Builds the request target for a pinned-IP connect: the URI with the checked address as host
and the original host name for the Host header, SNI and certificate check.



    


    
      
        redirect_url(from, location)

      


        Resolves a Location value against the URL it came from. Never raises.



    


    
      
        reserved?(arg1)

      


        True when an address is outside global unicast space and so must never be fetched.



    


    
      
        system_resolver(host)

      


        Default resolver: the system resolver, IPv4 and IPv6, every address returned.



    





      


      
        Types


        


  
    
      
    
    
      ip()



        
          
        

    

  


  

      

          @type ip() :: :inet.ip_address()


      



  



  
    
      
    
    
      target()



        
          
        

    

  


  

      

          @type target() :: %{uri: URI.t(), host: String.t(), ips: [ip()]}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      check_url(url, opts \\ [])



        
          
        

    

  


  

      

          @spec check_url(term(), keyword()) ::
  {:ok, target()} | {:error, {:refused, String.t()} | {:dns, term()}}


      


Checks a URL and resolves its host.
Returns the parsed URI, the normalized host and the checked addresses, or
{:error, {:refused, message}} or {:error, {:dns, reason}}.
Options: :resolver (default system_resolver/1) and :unsafe_allow_local (test only).

  



  
    
      
    
    
      ip_to_string(ip)



        
          
        

    

  


  

      

          @spec ip_to_string(ip()) :: String.t()


      


Text form of an address.

  



  
    
      
    
    
      max_redirects()



        
          
        

    

  


  

      

          @spec max_redirects() :: pos_integer()


      


Maximum number of redirects a fetch follows.

  



    

  
    
      
    
    
      pin(map, opts \\ [])



        
          
        

    

  


  

      

          @spec pin(target(), keyword()) :: {URI.t(), String.t()}


      


Builds the request target for a pinned-IP connect: the URI with the checked address as host
and the original host name for the Host header, SNI and certificate check.
Unverified, see the moduledoc.

  



  
    
      
    
    
      redirect_url(from, location)



        
          
        

    

  


  

      

          @spec redirect_url(URI.t(), term()) ::
  {:ok, String.t()} | {:error, {:refused, String.t()}}


      


Resolves a Location value against the URL it came from. Never raises.

  



  
    
      
    
    
      reserved?(arg1)



        
          
        

    

  


  

      

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


      


True when an address is outside global unicast space and so must never be fetched.
A malformed tuple counts as reserved.

  



  
    
      
    
    
      system_resolver(host)



        
          
        

    

  


  

      

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


      


Default resolver: the system resolver, IPv4 and IPv6, every address returned.

  


        

      


  

    
SuperPi.Web.Search behaviour
    



      
Search provider adapters for web_search.
web_search is offered to the model only when a provider is configured and usable
(configured/1). A tool that always fails costs tokens on every request and teaches the model
to retry, so with no provider the tool does not exist. There is no fallback that scrapes a
search engine.
A provider is a module that implements this behaviour:
	Provider	Module	Needs
	Brave Search	SuperPi.Web.Search.Brave	api_key or BRAVE_API_KEY
	Tavily	SuperPi.Web.Search.Tavily	api_key or TAVILY_API_KEY
	SearxNG	SuperPi.Web.Search.SearxNG	base_url or SEARXNG_URL

Configuration
The provider comes from the first of: the plugin option search:, config :super_pi, :web_search, the environment variable SUPER_PI_WEB_SEARCH (brave, tavily or searxng).
A value is an atom or name (:brave), a module, or {module_or_name, opts}. Options are
api_key, base_url and req_options (merged into the Req call, for tests).
The endpoints are operator-configured and trusted, so they are not subject to
SuperPi.Web.Policy (a SearxNG instance on a private network is the normal case). Result
URLs are untrusted: the model still has to fetch them with web_fetch, which applies the policy.

      


      
        Summary
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        result()

      


    





  
    Callbacks
  


    
      
        configured?(opts)

      


    


    
      
        search(query, max_results, opts)

      


    





  
    Functions
  


    
      
        configured(plugin_opts)

      


        Resolves the provider for a web plugin's options: {module, opts}, or nil when none is
configured or the configured one lacks its key or URL.



    


    
      
        resolve(name)

      


        Resolves a provider spec. See the moduledoc for the accepted forms.



    


    
      
        run(arg, query, max_results)

      


        Runs a search through a resolved provider. Never raises.



    





      


      
        Types


        


  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{title: String.t(), url: String.t(), snippet: String.t()}


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      configured?(opts)



        
          
        

    

  


  

      

          @callback configured?(opts :: keyword()) :: boolean()


      



  



  
    
      
    
    
      search(query, max_results, opts)



        
          
        

    

  


  

      

          @callback search(query :: String.t(), max_results :: pos_integer(), opts :: keyword()) ::
  {:ok, [result()]} | {:error, String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      configured(plugin_opts)



        
          
        

    

  


  

      

          @spec configured(keyword()) :: {module(), keyword()} | nil


      


Resolves the provider for a web plugin's options: {module, opts}, or nil when none is
configured or the configured one lacks its key or URL.

  



  
    
      
    
    
      resolve(name)



        
          
        

    

  


  

      

          @spec resolve(term()) :: {module(), keyword()} | nil


      


Resolves a provider spec. See the moduledoc for the accepted forms.

  



  
    
      
    
    
      run(arg, query, max_results)



        
          
        

    

  


  

      

          @spec run({module(), keyword()}, String.t(), pos_integer()) ::
  {:ok, [result()]} | {:error, String.t()}


      


Runs a search through a resolved provider. Never raises.

  


        

      


  

    
SuperPi.Web.Search.Brave 
    



      
Brave Search adapter (https://api.search.brave.com/res/v1/web/search).
Options: api_key (default BRAVE_API_KEY), base_url, req_options.

      




  

    
SuperPi.Web.Search.SearxNG 
    



      
SearxNG adapter. Needs an instance with the JSON format enabled (search.formats includes
json in its settings.yml).
Options: base_url (default SEARXNG_URL, for example https://searx.example.org),
req_options. The instance is operator-configured, so it may be on a private network.

      




  

    
SuperPi.Web.Search.Tavily 
    



      
Tavily adapter (https://api.tavily.com/search).
Options: api_key (default TAVILY_API_KEY), base_url, req_options.

      




  

    
SuperPi.Workers.CompactionWorker 
    



      
Oban worker in :compaction queue that runs background (backgroundTokens) and threshold
context compaction tasks (REQ-OBAN-02).

      




  

    
SuperPi.Workers.GenerationWakeWorker 
    



      
Oban worker in :generation_retry queue that wakes sleeping GenerationTask records
when their rate-limit backoff deadline (sleep_until) expires (REQ-OBAN-01).

      




  

    
SuperPi.Workers.MemoryHarvestWorker 
    



      
Oban worker in the :compaction queue that saves durable facts from the entries a compaction cuts.
Compaction destroys information, which makes it the best moment to keep some of it. The work is
asynchronous because before_compact sits on the machine's critical path
(SuperPi.Plugins.Memory.before_compact/2 only enqueues, and compaction proceeds unchanged).
It shares the queue because a queue of its own would push the sum of the queue limits above the
SQLite pool size, which a config test forbids. The cost is that two slow harvests can delay a
background compaction.
Job
Args: conversation_id, head_entry_id, entry_ids, scope_kind, scope_id. The job is unique
on conversation_id and head_entry_id, so a repeated compaction of the same cut enqueues one job.
A retry or a re-run is also safe: a fact gets a slug from the head entry and a hash of its title, so
a second run updates the same notes.
Facts
The worker renders the entries as a transcript (each message cut at 1 500 characters, at most
24 000 characters in all, the newest kept) and asks the model for JSON:
{"facts": [{"title", "body", "topics"}]}. At most :harvest_max_facts facts (8) are stored, with
compaction provenance, confidence 0.3 and source naming the conversation and head entry. Such a
note cannot be pinned, and the index lists its title only. The transcript may hold hostile web
content, which is why the facts stay low-trust.
The model is :harvest_model (a fast one). Tests set config :super_pi, :memory, harvest_llm: fun,
a function from the prompt text to {:ok, text} or {:error, reason}. Unusable model output
fails the job, and Oban retries it up to 3 times.

      


      
        Summary


  
    Functions
  


    
      
        parse(reply)

      


        Parses the model reply into facts. Accepts a fenced block or text around the JSON object.



    


    
      
        prompt(transcript)

      


        The prompt text for a transcript.



    





      


      
        Functions


        


  
    
      
    
    
      parse(reply)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, [map()]} | {:error, :bad_reply}


      


Parses the model reply into facts. Accepts a fenced block or text around the JSON object.

  



  
    
      
    
    
      prompt(transcript)



        
          
        

    

  


  

The prompt text for a transcript.

  


        

      


  

    
SuperPi.Workers.ScheduleRunWorker 
    



      
Starts one fire of a schedule. Unique on [:schedule_id, :fire_at] forever (period: :infinity), where fire_at is the scheduled minute (or a webhook's Idempotency-Key), so a
duplicate tick or a webhook retry inserts nothing. SuperPi.Schedule.run/2 then claims the
fire with a conditional update, which makes an Oban retry or a Lifeline rescue harmless.
The job ends when the run task is stored and its conversation machine is told. It does not
wait for the turn, so it never holds a queue slot for the length of an LLM run. After the last
attempt a failure counts against the schedule like a failed run.

      




  

    
SuperPi.Workers.ScheduleTickWorker 
    



      
The one static Oban.Plugins.Cron entry ({"* * * * *", ScheduleTickWorker}). The cron
leader inserts one tick job per minute for the whole cluster. The tick accounts for settled
runs and enqueues a SuperPi.Workers.ScheduleRunWorker job for each due schedule
(SuperPi.Schedule.tick/1).
max_attempts: 1: a lost tick is repaired by the next one, which finds the same due rows.

      




  

    
SuperPi.Workers.SubagentWorker 
    



      
Oban worker in the :subagents queue: runs one child conversation for delegate_subagent.
The plugin creates the child conversation and its pi.subagent task, then enqueues this job. Any
node can run it, so the queue limit (config :super_pi, Oban, queues: [subagents: n]) bounds the
children of the whole cluster. The job:
	claims the task (pending to running). A task that was aborted while it waited is skipped.
	starts the child's machine and submits the prompt. The machine is unique in the cluster, so
it may run on another node than this job.
	settles the task with the final text (complete_task/2) or the error (fail_task/2). That
wakes the parent, whose machine is parked in :awaiting_children.

max_attempts: 1: an LLM turn can have side effects (a worker edits files), so a retry could
repeat them. A job lost with its node is not retried. The child's machine is restarted by Horde,
resumes the turn from the durable state and settles the task itself (settle/2, called from
the machine when the turn of a child conversation ends). If only the machine is lost, this job
starts it again and waits for the task to settle.
Test hook: config :super_pi, :subagent_machine_opts is merged into the child machine's
options (an llm_responder, say). A job argument cannot carry a function.

      


      
        Summary


  
    Functions
  


    
      
        final_text(arg1)

      


        The text of an assistant message.



    


    
      
        machine_opts(role)

      


        Machine options of a child with this role: its extensions, plus the test hook.



    


    
      
        settle(task_id, outcome)

      


        Records how the child ended on its pi.subagent task, once. Called by this worker and by the
child's machine when its turn ends, whichever comes first; the later call changes nothing. The
event subagent_finished is published by the call that settles the task.



    





      


      
        Functions


        


  
    
      
    
    
      final_text(arg1)



        
          
        

    

  


  

      

          @spec final_text(term()) :: String.t()


      


The text of an assistant message.

  



  
    
      
    
    
      machine_opts(role)



        
          
        

    

  


  

      

          @spec machine_opts(String.t()) :: keyword()


      


Machine options of a child with this role: its extensions, plus the test hook.

  



  
    
      
    
    
      settle(task_id, outcome)



        
          
        

    

  


  

      

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


      


Records how the child ended on its pi.subagent task, once. Called by this worker and by the
child's machine when its turn ends, whichever comes first; the later call changes nothing. The
event subagent_finished is published by the call that settles the task.

  


        

      


  

    
SuperPi.Workers.VerificationWorker 
    



      
Oban worker in :verification queue for after_run (runEndTask) verification jobs.
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