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    Hex package contents

The v0.1.0 Hex package uses an explicit package[:files] list so release
contents do not depend on Hex defaults.
Included files
The release package should include:
	.formatter.exs
	mix.exs
	README.md
	LICENSE.md
	CHANGELOG.md
	lib/
	docs/

The docs/ directory is included because docs() references documentation
extras such as docs/module-responsibilities.md. Keeping the whole directory in
the package prevents future extras from being added to HexDocs while being left
out of the release package.
Excluded files
The release package should not include local or generated artifacts such as:
	_build/
	deps/
	doc/
	tmp/
	cover/
	.elixir_ls/
	priv/plts/
	test/

These files are useful during development, but they are not required by users of
the package.
Local inspection
Before publishing, inspect the actual package contents:
mix package.contents

This command builds and unpacks the Hex package under _build/hex_package_contents
and checks that required release files are present while generated artifacts are
absent.


  

    Downstream dependency smoke test

The downstream smoke test verifies that lean_lsp can be consumed from a fresh
Mix project before the initial Hex release. A package can pass its own unit tests
but still fail when compiled as a dependency, so this check exercises the
external dependency boundary.
Before the first Hex publish
Run the smoke test with the local repository as a path dependency:
mix downstream.smoke

The script creates a temporary Mix project with mix new, adds lean_lsp as a
local path: dependency, runs mix deps.get, compiles the downstream project
with warnings as errors, and calls the public LeanLsp.runtime_config/1 API from
the downstream project.
Docker runtime check
Docker is optional for the default smoke run. The script supports three modes:
LEAN_LSP_DOWNSTREAM_DOCKER=auto mix downstream.smoke
LEAN_LSP_DOWNSTREAM_DOCKER=skip mix downstream.smoke
LEAN_LSP_DOWNSTREAM_DOCKER=required mix downstream.smoke

auto is the default. In this mode, the script starts and stops the default
Docker runtime only when Docker is available. If Docker is unavailable, the
Docker runtime check is reported as skipped. Use required when validating an
environment that must be able to start the Docker-backed runtime.
After the first Hex publish
After lean_lsp is published on Hex, repeat the same smoke test with the real
Hex dependency:
LEAN_LSP_DOWNSTREAM_DEP=hex mix downstream.smoke

The default Hex requirement is ~> 0.1.0. Override it when validating a specific
published version:
LEAN_LSP_DOWNSTREAM_DEP=hex \
LEAN_LSP_HEX_REQUIREMENT="~> 0.1.1" \
mix downstream.smoke

Keeping the generated project
Set LEAN_LSP_DOWNSTREAM_KEEP=1 to keep the temporary downstream project for
inspection after the smoke test finishes:
LEAN_LSP_DOWNSTREAM_KEEP=1 mix downstream.smoke

Release checklist integration
mix publish.check runs mix downstream.smoke before the final Hex dry-run
publish step. This smoke test is intentionally not part of mix check because it
creates another Mix project, fetches dependencies, and may start Docker depending
on environment settings.


  

    LeanLsp

LeanLsp is an experimental Lean LSP foundation and Docker runtime preview for
Elixir.
Version 0.1.0 is an initial Hex release for the runtime layer. It lets users
install the package, normalize runtime configuration, start the Docker-backed
runtime, and execute commands through the runtime behaviour. It is not a
production-ready Lean LSP client yet.
Installation
For the v0.1.0 Hex release, add lean_lsp to your dependencies:
def deps do
  [
    {:lean_lsp, "~> 0.1.0"}
  ]
end
Package links
The package and documentation use these canonical public locations:
	Resource	Link
	Hex package	hex.pm/packages/lean_lsp
	HexDocs	hexdocs.pm/lean_lsp
	Source repository	github.com/zacky1972/lean_lsp
	Changelog	CHANGELOG.md

The Hex package and HexDocs links become live after v0.1.0 is published.
Requirements
For package users:
	Elixir ~> 1.19, as declared in mix.exs.
	An Erlang/OTP version supported by the Elixir version used in your project.
	Docker installed and reachable from the environment that starts the runtime.
	Permission to run Docker containers and either pull or already have access to
the default image, leanprovercommunity/lean4:latest.

A local Lean installation is not required for the Docker-first runtime path.
LeanLsp.runtime_config/1 can be used without Docker; LeanLsp.start_runtime/1
uses Docker by default.
Docker image policy
The v0.1.0 default image is leanprovercommunity/lean4:latest. This is a
convenience default for the runtime preview, not a reproducibility guarantee.
For reproducible workflows, pass a pinned tag or immutable digest with
:docker_image:
{:ok, runtime} =
  LeanLsp.start_runtime(
    docker_image: "leanprovercommunity/lean4:<pinned-tag-or-digest>"
  )
When calling LeanLsp.Runtime.Docker.start_link/1 directly, use :image.
Workspace mounts and cleanup
:container_workspace_root controls the working directory inside the container.
It does not automatically mount host files. Host filesystem access is opt-in via
runtime-specific :mounts; use read-only mount modes such as "ro" when the
container only needs to read project files.
The Docker runtime starts a long-lived container. Callers that start it directly
should stop it with LeanLsp.Runtime.Docker.stop/1 when finished. If Docker is
not installed, unavailable, or not permitted for the current user, runtime
startup returns {:error, reason}.
Quick start
Normalize the default runtime configuration:
{:ok, config} = LeanLsp.runtime_config()

%LeanLsp.Runtime.Config{
  runtime: LeanLsp.Runtime.Docker,
  docker_image: "leanprovercommunity/lean4:latest",
  container_workspace_root: "/workspace"
} = config
Start the Docker runtime and run a Lean command:
{:ok, runtime} = LeanLsp.start_runtime()

try do
  {:ok, result} = LeanLsp.Runtime.Docker.exec(runtime, ["lean", "--version"], [])
  IO.puts(result.stdout)
after
  LeanLsp.Runtime.Docker.stop(runtime)
end
The second example requires Docker. If Docker is not installed, unavailable, or
not permitted for the current user, runtime startup returns an error.
Release status
v0.1.0 is a foundation/runtime-preview release. It is suitable for trying the
package metadata, runtime configuration, and Docker-backed runtime boundary. It
is intentionally not a complete language-server client.
Included in v0.1.0
	Area	Status
	Package metadata and HexDocs extras	Public release surface
	LeanLsp.runtime_config/1	Public preview API
	LeanLsp.start_runtime/1	Public preview API
	LeanLsp.Runtime	Public preview behaviour
	LeanLsp.Runtime.Config	Public preview configuration struct and normalizer
	LeanLsp.Runtime.Docker	Public preview Docker-backed runtime implementation

The documented runtime defaults are:
	Option	Default
	:runtime	LeanLsp.Runtime.Docker
	:docker_image	leanprovercommunity/lean4:latest
	:container_workspace_root	/workspace

Not included yet
The following features are roadmap work and should not be treated as available
in v0.1.0:
	A production-ready Lean LSP client.
	Stable application-level APIs for Lean LSP requests.
	LeanLsp.Session, LeanLsp.Transport, and LeanLsp.Protocol as usable public
modules.
	Lean document open/change/close lifecycle management.
	Diagnostics, hover, completion, go-to-definition, or other editor-style query
helpers.
	Lean fixture projects and integration-test coverage for complete LSP workflows.
	Compatibility guarantees for Docker command internals, generated container
names, runtime process state, or implementation-specific error detail shapes.

0.x compatibility policy
LeanLsp is experimental while its version is below 1.0.0.
Patch releases in the same 0.x minor line should avoid breaking the documented
public preview contract unless a correction is required for safety, correctness,
or package-publication issues.
Minor 0.x releases may change, rename, or remove preview APIs when the runtime
and LSP client design evolves. Undocumented modules, private helpers, internal
process state, Docker command construction, and implementation-specific error
details may change without deprecation during 0.x.
Roadmap
	Milestone	Focus	Outcome
	v0.1.0: Foundation/runtime preview	Package metadata, quality gate, architecture notes, runtime configuration, and Docker-backed runtime boundary.	Users can install the package from Hex, read the public stability policy, and experiment with the runtime layer without expecting a complete LSP client.
	Next: Minimal Lean LSP client over Docker	Implement the first usable session, transport, and protocol flow over the Docker runtime.	Application code can start a session and send minimal LSP requests to Lean through the Docker-backed runtime.
	Later: Integration fixtures and production hardening	Add Lean fixture projects, integration tests, richer LSP methods, and reliability work.	Users can evaluate production readiness based on tested Lean LSP workflows.

Architecture
LeanLsp separates runtime execution from the LSP client layer. Docker-specific
code belongs in LeanLsp.Runtime.Docker; future Session, Transport, and Protocol
code should use the runtime abstraction instead of calling Docker directly.
Application code
      |
      v
+----------------+
| LeanLsp        | public API and option validation
+----------------+
      |
      v
+-----------------+       builds and parses       +------------------+
| LeanLsp.Session | <---------------------------> | LeanLsp.Protocol |
| LSP state       |                               | LSP/JSON-RPC     |
+-----------------+                               +------------------+
      |
      | framed messages
      v
+-------------------+
| LeanLsp.Transport | Content-Length framing and IO
+-------------------+
      |
      | process-like IO
      v
+-----------------+
| LeanLsp.Runtime | runtime contract
+-----------------+
      |
      v
+------------------------+
| LeanLsp.Runtime.Docker | Docker implementation
+------------------------+
      |
      v
Lean language server
Module responsibilities
	Module	v0.1.0 status	Responsibility
	LeanLsp	Public preview API	Public entry point for application code. In v0.1.0 it validates runtime options and starts runtimes.
	LeanLsp.Runtime	Public preview API	Runtime behaviour for starting, stopping, and executing commands in a Lean-capable runtime.
	LeanLsp.Runtime.Config	Public preview API	Runtime option normalization and documented runtime defaults.
	LeanLsp.Runtime.Docker	Public preview API	Docker-backed implementation of the runtime contract, including image selection, container setup, command execution, and cleanup.
	LeanLsp.Session	Roadmap	Future LSP conversation state, including initialization state, request identifiers, pending requests, document state, and diagnostics state.
	LeanLsp.Transport	Roadmap	Future byte-level LSP transport, including Content-Length framing, reads, writes, buffering, and transport errors.
	LeanLsp.Protocol	Roadmap	Future LSP and JSON-RPC data construction and parsing. It should stay free of IO, process, and Docker concerns.

For detailed boundary rules, see
Module responsibilities.
Runtime configuration
Runtime configuration is explicit and normalized through
LeanLsp.Runtime.Config.
{:ok, runtime} =
  LeanLsp.start_runtime(
    docker_image: "leanprovercommunity/lean4:latest",
    container_workspace_root: "/workspace"
  )

LeanLsp.Runtime.Docker.stop(runtime)
Additional documentation
	Release scope and stability
	Hex package metadata
	Runtime dependency and Docker policy
	Module responsibilities
	Changelog

Development setup
Install dependencies
mix local.hex --force
mix local.rebar --force
mix deps.get

Run the quality gate
mix check

Run mix check before opening a pull request. It is the repository quality gate
used by CI.
Run local pre-commit checks
mix precommit

mix precommit is intended for local use when you want formatting fixes and the
full local validation path.
License
Copyright (c) 2026 University of Kitakyushu
Licensed under the Apache License, Version 2.0 (the "License"); you may not use this file except in compliance with the License.
You may obtain a copy of the License at http://www.apache.org/licenses/LICENSE-2.0.
Unless required by applicable law or agreed to in writing, software distributed under the License is distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
See the License for the specific language governing permissions and limitations under the License.


  

    Changelog

v0.1.0
Release scope
LeanLsp v0.1.0 is the first Hex release candidate for the repository foundation
and Docker-backed runtime layer. It is a preview release intended for users who
want to evaluate runtime configuration and Docker execution boundaries before the
higher-level Lean LSP client API is implemented.
Included
	Public runtime entry points:	LeanLsp.runtime_config/1
	LeanLsp.start_runtime/1


	LeanLsp.Runtime behaviour for runtime implementations, including
start_link/1, stop/1, and exec/3.
	LeanLsp.Runtime.Config for normalizing runtime options and applying defaults.
	LeanLsp.Runtime.Docker as the Docker-backed runtime implementation.
	Docker container startup, command execution through docker exec, and cleanup
through docker stop.
	Runtime defaults:	Docker image: leanprovercommunity/lean4:latest
	Container workspace root: /workspace



Requirements and limitations
	Docker must be installed and reachable from the environment running the package.
	v0.1.0 does not provide a production-ready Lean LSP client.
	High-level Lean query APIs are not available yet.
	Session, Transport, and Protocol functionality for JSON-RPC/LSP request
lifecycle management is not implemented yet.
	Editor-style features such as diagnostics, hover, completion, go-to-definition,
and document open/change/close lifecycle handling are out of scope for this
release.
	Docker command internals, generated container names, runtime process state, and
implementation-specific error details should be treated as preview internals.

Compatibility
The 0.1.x line should preserve the documented runtime preview contract where
practical. Later 0.x minor releases may change preview APIs as the runtime and
Lean LSP client design evolves.


  

    Hex package metadata

This note records the v0.1.0 package metadata expected for the first public Hex release.
	Field	Value
	Package name	lean_lsp
	Display name	LeanLsp
	Source URL	https://github.com/zacky1972/lean_lsp
	Home page URL	https://github.com/zacky1972/lean_lsp
	HexDocs URL	https://hexdocs.pm/lean_lsp
	License	Apache-2.0

The GitHub repository is both the source location and the project home page for v0.1.0. HexDocs source navigation is generated from the project source_url and docs[:source_ref] metadata in mix.exs.
For the full v0.1.0 release checklist, see Release procedure.
Pre-publish checks
Before publishing v0.1.0, run the pre-publish validation alias from a clean
working tree:
mix publish.check

The alias is safe to run locally. It does not publish a package, does not pass
--yes, and does not require a HEX_API_KEY.
It validates the release in three Hex-specific ways:
	mix hex.build --unpack --output _build/hex_publish_check builds the
package and unpacks its contents for local inspection.
	mix docs --warnings-as-errors verifies that HexDocs generation still
succeeds without warnings.
	mix hex.publish --dry-run --yes validates package metadata and local
publish checks without uploading anything and without interactive prompts.

The --yes flag is used only together with --dry-run so that the pre-publish check remains non-interactive when Hex would otherwise ask for an owner or confirmation. The final publish command remains a manual maintainer action.
Inspect _build/hex_publish_check before the final publish and confirm
that the package contains the expected source files, README, CHANGELOG, license,
and release-scope documentation. Local Dialyzer PLTs and other generated
development artifacts should not be present.
Also confirm immediately before publishing that no public Hex package has
claimed lean_lsp. Package-name availability can change after this document is
written, so the final check should happen at publish time.


  

    v0.1.0 release procedure

This checklist is for maintainers publishing the first public lean_lsp Hex
release. The goal is to publish v0.1.0 from a clean, current main branch with
matching metadata, documentation, package contents, and downstream smoke-test
coverage.
1. Prepare the release branch
	Fetch the latest repository state and confirm the release commit is based on
the current main branch:
git fetch origin main --tags
git switch main
git pull --ff-only origin main
git status --short


	Confirm that mix.exs, README.md, CHANGELOG.md, and the release
readiness docs all describe version 0.1.0.

	Confirm that README.md still presents v0.1.0 as a
foundation/runtime-preview release, not as a production-ready Lean LSP client.

	Confirm there are no uncommitted changes before the final validation pass.


2. Authenticate with Hex
Publishing requires a Hex account that has permission to publish lean_lsp.
mix hex.user auth
mix hex.user whoami

If Hex asks whether the package should be owned by an individual account or an
organization, choose the owner intentionally before confirming the first publish.
Do not use --yes for the final publish command; the final publish should remain
an explicit maintainer action.
HEX_API_KEY is not required for the local manual release procedure. If a future
automation flow uses HEX_API_KEY, keep it scoped to publish permissions and do
not commit it to the repository.
3. Run pre-publish validation
Run the full project quality gate:
mix deps.get
mix check

Run the release-specific checks:
mix test
mix docs --warnings-as-errors
mix package.contents
LEAN_LSP_DOWNSTREAM_DOCKER=skip mix downstream.smoke
mix dependency.audit
mix publish.check

mix publish.check is intentionally non-publishing. It builds and unpacks the
package, generates docs with warnings as errors, runs the downstream smoke test,
and runs the Hex dry run with --dry-run --yes to avoid interactive prompts.
4. Inspect package contents
After mix package.contents or mix publish.check, inspect the unpacked package:
find _build/hex_publish_check -maxdepth 3 -type f | sort

The package should include the source files, README, CHANGELOG, license, and docs
extras. It should not include _build, deps, doc, tmp, cover, .elixir_ls,
priv/plts, compiled .beam files, tests, or CI-only scripts.
5. Publish to Hex
Immediately before publishing, confirm that lean_lsp is still available or is
owned by the expected maintainer account.
Publish manually:
mix hex.publish

Review the package summary printed by Hex. Confirm the version, description,
license, links, production dependencies, and package contents before answering the
final prompt.
6. Verify Hex and HexDocs
After publishing, verify the public package page and generated documentation:
	https://hex.pm/packages/lean_lsp
	https://hexdocs.pm/lean_lsp
	https://hexdocs.pm/lean_lsp/0.1.0

Check that Hex shows version 0.1.0, the package description, the Apache-2.0
license, the GitHub and HexDocs links, and only the intended production
dependencies.
Check that HexDocs renders the README, CHANGELOG, release scope and stability
notes, dependency audit, package contents note, runtime dependency policy,
downstream smoke-test note, module responsibilities, and this release procedure.
Run the downstream smoke test against the published Hex package:
LEAN_LSP_DOWNSTREAM_DEP=hex LEAN_LSP_DOWNSTREAM_DOCKER=skip mix downstream.smoke

Use LEAN_LSP_DOWNSTREAM_DOCKER=required when Docker runtime verification is
intended and Docker is available.
7. Tag and create the GitHub release
After the Hex package and HexDocs have been verified, tag the exact release
commit:
git tag -a v0.1.0 -m "v0.1.0"
git push origin v0.1.0

Create the GitHub release from the tag:
gh release create v0.1.0 \
  --verify-tag \
  --title "v0.1.0" \
  --notes "Initial Hex foundation/runtime-preview release for LeanLsp."

The GitHub release notes should point users to CHANGELOG.md, Hex, and HexDocs.
If the tag already exists, do not move it after publishing without also deciding
how to handle the published Hex version.
8. Revert, update, or correct a bad first publish
If the first publish has a problem, act quickly and document what changed.
	Documentation-only problems can usually be corrected with:
mix hex.publish docs


	A newly published package can be updated or reverted during Hex's first-release
update window. For v0.1.0, use:
mix hex.publish --revert 0.1.0

Then fix the issue, rerun the full pre-publish validation, and publish again.

	If the update window has closed, do not try to replace the published package.
Prepare a follow-up version such as 0.1.1, update the changelog, and publish
the correction as a new release.


After any revert or update, verify Hex, HexDocs, downstream dependency mode, the
Git tag, and the GitHub release again.


  

    Dependency audit

LeanLsp v0.1.0 should expose only dependencies that are needed by package users
at runtime. Development tooling must stay in :dev and :test so it is not
part of runtime dependency resolution for downstream applications.
Production dependency decision
	Dependency	Scope	Runtime reason	Hex package	License decision
	docker_availability	Production/runtime	LeanLsp.Runtime.Docker calls DockerAvailability.check/0 before starting the default Docker-backed runtime.	Yes	Apache-2.0; compatible with this package license.

Expected Hex dry-run production dependency list for v0.1.0:
docker_availability ~> 1.0
docker_availability is intentionally kept as a production dependency because
Docker availability probing is part of the public Docker runtime startup path.
Development and test dependency decisions
	Dependency	Scope	Reason	Hex package	License decision
	nstandard	only: [:dev, :test], runtime: false	Repository standards, linting, CI, and Hex publish-readiness setup. It is not called by lib/ at runtime.	Yes	Apache-2.0; compatible with this package license.
	ex_doc	only: [:dev, :test], runtime: false	Documentation generation.	Yes	Apache-2.0; compatible with this package license.
	dialyxir	only: [:dev, :test], runtime: false	Dialyzer integration for local checks.	Yes	Apache-2.0; compatible with this package license.
	credo	only: [:dev, :test], runtime: false	Static analysis during local and CI checks.	Yes	MIT; permissive and compatible with this package license.
	spellweaver	only: [:dev, :test], runtime: false	Spelling checks for documentation and repository text.	Yes	Apache-2.0; compatible with this package license.

These dependencies should not appear as production dependencies in
mix hex.publish --dry-run --yes output.
Maintainer validation commands
Run these before publishing:
mix deps.unlock --check-unused
mix dependency.audit
mix publish.check

mix dependency.audit runs the unused-lock check and a non-interactive Hex
dry-run. mix publish.check still owns the broader pre-publish path for package
build, documentation generation, and Hex dry-run validation.


  

    Release scope and stability

This document defines the public scope for the v0.1.0 Hex release.
Release decision
v0.1.0 is a foundation/runtime-preview release.
Publishing v0.1.0 to Hex is acceptable only if the package description, README, changelog, and HexDocs consistently describe the release as experimental and preview-only. The release should not be described as a production-ready Lean LSP client.
Public contract in v0.1.0
The following APIs are stable enough for users to try during the 0.1.x line:
	API	Status	Contract
	LeanLsp.runtime_config/1	Public preview	Normalizes runtime options and returns either {:ok, %LeanLsp.Runtime.Config{}} or {:error, reason}.
	LeanLsp.start_runtime/1	Public preview	Starts the configured runtime and returns {:ok, runtime} or {:error, reason}.
	LeanLsp.Runtime	Public preview	Defines the runtime behaviour callbacks start_link/1, stop/1, and exec/3.
	LeanLsp.Runtime.Config	Public preview	Documents runtime defaults and converts normalized configuration to runtime implementation options.
	LeanLsp.Runtime.Docker	Public preview	Provides a Docker-backed implementation of the runtime behaviour, including container startup, command execution, and cleanup.

The documented callback return shapes in LeanLsp.Runtime are part of the preview contract. Implementation-specific runtime state, Docker command arguments, generated container names, and undocumented error detail shapes are not part of the public compatibility contract.
Explicitly out of scope for v0.1.0
The following are intentionally unavailable or unstable in v0.1.0:
	A production-ready Lean LSP client.
	Stable public APIs for Lean LSP requests or editor-style queries.
	LeanLsp.Session, LeanLsp.Transport, or LeanLsp.Protocol as usable public modules.
	JSON-RPC request lifecycle management.
	textDocument/didOpen, textDocument/didChange, textDocument/didClose, diagnostics, hover, completion, go-to-definition, or similar LSP features.
	Lean project fixtures and integration-test coverage that proves complete LSP workflows.
	Stability guarantees for Docker internals or generated runtime implementation details.

0.x compatibility policy
LeanLsp is experimental while its version is below 1.0.0.
Patch releases in the same 0.x minor line should avoid breaking the documented public preview contract unless the change is necessary to fix safety, correctness, or package-publication issues.
Minor 0.x releases may introduce breaking changes to preview APIs. Breaking changes should be documented in the changelog and should keep the README and HexDocs aligned with the new release scope.
Undocumented modules, private helpers, internal process state, Docker command construction, and implementation-specific error details may change without deprecation during 0.x.
User-facing readiness statement
A user installing lean_lsp v0.1.0 from Hex should understand the following before adopting it:
LeanLsp v0.1.0 is an experimental foundation/runtime-preview package. It can be used to explore the runtime configuration and Docker-backed runtime boundary, but it is not yet a production-ready Lean LSP client.



  

    Runtime dependency and Docker image policy

LeanLsp v0.1.0 exposes a Docker-backed Lean runtime preview. Users can install
and inspect configuration without Docker, but starting the default runtime
requires Docker.
External runtime requirement
Docker is required for the default runtime path:
	LeanLsp.runtime_config/1 validates and normalizes options without starting
Docker.
	LeanLsp.start_runtime/1 starts LeanLsp.Runtime.Docker by default and needs
a reachable Docker executable.
	The calling environment must have permission to run Docker containers.
	The selected image must be available locally or pullable by Docker.

A local Lean installation on the host is not required for this Docker-first
runtime path.
Default image policy
The v0.1.0 preview default image is:
leanprovercommunity/lean4:latest
The package keeps latest as the default for the initial preview so users get a
small, convenient Lean runtime without choosing an image up front. This is a
convenience default, not a reproducibility guarantee.
For reproducible workflows, pass a pinned tag or immutable digest explicitly with
the public :docker_image option:
{:ok, runtime} =
  LeanLsp.start_runtime(
    docker_image: "leanprovercommunity/lean4:<pinned-tag-or-digest>"
  )
When calling LeanLsp.Runtime.Docker.start_link/1 directly, use the runtime
:image option name:
{:ok, runtime} =
  LeanLsp.Runtime.Docker.start_link(
    image: "leanprovercommunity/lean4:<pinned-tag-or-digest>"
  )
Workspace and mount behaviour
:container_workspace_root configures the working directory inside the
container. It does not automatically mount a host directory.
Host filesystem access is opt-in through the runtime-specific :mounts option:
{:ok, runtime} =
  LeanLsp.start_runtime(
    container_workspace_root: "/workspace",
    mounts: [{File.cwd!(), "/workspace", "ro"}]
  )
Docker bind mounts can expose host files to the container. Use read-only mounts
such as "ro" when the runtime only needs to read project files.
Container lifecycle and cleanup
LeanLsp.start_runtime/1 starts a long-lived Docker container. The returned
runtime handle is opaque and should be passed to LeanLsp.Runtime.Docker.exec/3
and LeanLsp.Runtime.Docker.stop/1.
Callers that start the runtime directly are responsible for stopping it:
{:ok, runtime} = LeanLsp.start_runtime()

try do
  LeanLsp.Runtime.Docker.exec(runtime, ["lean", "--version"], [])
after
  LeanLsp.Runtime.Docker.stop(runtime)
end
The Docker implementation uses docker stop during cleanup and treats an
already-missing container as cleaned up. Supervised callers can use
LeanLsp.Runtime.Docker.child_spec/1 and let the supervisor lifecycle stop the
runtime process.
Expected Docker-related errors
When Docker is unavailable, the runtime cannot start and returns {:error, reason}. The exact reason is implementation-specific during the v0.1.0 preview,
but common causes include:
	Docker is not installed.
	Docker is not running or is unreachable from the BEAM process.
	The current user does not have permission to run Docker.
	The selected image cannot be pulled or started.
	Invalid runtime options such as malformed mounts, environment variables, or
timeouts.

Code should match on {:ok, runtime} / {:error, reason} rather than relying on
undocumented nested Docker error details.


  

    Module responsibilities

This note records the module boundaries for LeanLsp. In v0.1.0, the runtime layer is the supported preview surface and the full LSP client layer is roadmap work.
For the v0.1.0 public contract and compatibility policy, see Release scope and stability.
Architecture flow
Application code -> LeanLsp -> LeanLsp.Session -> LeanLsp.Protocol -> LeanLsp.Transport -> LeanLsp.Runtime -> LeanLsp.Runtime.Docker -> Lean language server
LeanLsp.Runtime owns process and container execution. LeanLsp.Session, LeanLsp.Transport, and LeanLsp.Protocol are the intended LSP client-layer boundaries, but they should not be presented as production-ready public APIs in v0.1.0.
Responsibility map
	Module	Owns	Does not own	v0.1.0 status
	LeanLsp	Public entry point for application code. It validates user options, selects or configures a runtime, and starts runtimes.	Docker internals, JSON-RPC framing, transport loops, or low-level protocol parsing.	Public preview.
	LeanLsp.Runtime	The runtime contract for starting, stopping, and executing commands in a Lean-capable runtime. It defines runtime options and normalizes runtime results.	LSP request identifiers, document state, protocol payloads, or Docker command details.	Public preview.
	LeanLsp.Runtime.Docker	The Docker implementation of the runtime contract: image selection, container setup, file system mounts, working directory and environment options, command execution, and cleanup.	Public LSP API functions, JSON-RPC framing, protocol payloads, or session state.	Public preview.
	LeanLsp.Session	Future LSP conversation state: initialization state, request identifiers, pending requests, open documents, diagnostics cache, and coordination between protocol and transport.	Starting containers, selecting Docker images, building Docker commands, or cleaning up container resources.	Roadmap.
	LeanLsp.Transport	Future byte-level LSP transport over a runtime process: Content-Length framing, reads and writes, JSON message handoff, and transport error reporting.	Request lifecycle state, document state, protocol payload construction, or runtime selection.	Roadmap.
	LeanLsp.Protocol	Future LSP and JSON-RPC data shapes: request, response, and notification payload construction and parsing. It should remain free of IO and process concerns.	Reads, writes, timers, process management, container management, or public API option validation.	Roadmap.

Boundary rules
	Docker-specific code belongs only in LeanLsp.Runtime.Docker, or in runtime tests that explicitly exercise that module.
	The LSP client layer is planned as LeanLsp, LeanLsp.Session, LeanLsp.Transport, and LeanLsp.Protocol.
	Future LSP client modules must not contain Docker CLI strings, image names, container identifiers, mount rules, or container cleanup logic.
	LeanLsp.Session may ask LeanLsp.Runtime for a server process and may pass messages through LeanLsp.Transport, but it must not know which runtime implementation supplied the process.
	LeanLsp.Transport moves framed messages. It should be reusable for any runtime that exposes a process-like read and write channel.
	LeanLsp.Protocol builds and parses protocol data. Keep side effects, retries, timers, and process supervision outside it.
	LeanLsp is the public entry point. Prefer adding user-facing functions there and keeping internal modules behind that API unless a lower-level function is intentionally documented.

Where future code belongs
	Change	Add it under
	Runtime selection, process execution, server commands, Docker startup, image names, file system mounts, or cleanup	LeanLsp.Runtime or LeanLsp.Runtime.Docker
	Content-Length framing, read and write loops, message buffering, or transport errors	LeanLsp.Transport
	Request identifier allocation, pending request registry, initialization state, document state, or diagnostics state	LeanLsp.Session
	LSP method payloads, JSON-RPC requests, responses, notifications, or protocol parsing	LeanLsp.Protocol
	User-facing functions such as start_link/1, query helpers, option validation, and examples	LeanLsp



  

    LICENSE

                             Apache License
                       Version 2.0, January 2004
                    http://www.apache.org/licenses/
   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION
	Definitions.
"License" shall mean the terms and conditions for use, reproduction,
and distribution as defined by Sections 1 through 9 of this document.
"Licensor" shall mean the copyright owner or entity authorized by
the copyright owner that is granting the License.
"Legal Entity" shall mean the union of the acting entity and all
other entities that control, are controlled by, or are under common
control with that entity. For the purposes of this definition,
"control" means (i) the power, direct or indirect, to cause the
direction or management of such entity, whether by contract or
otherwise, or (ii) ownership of fifty percent (50%) or more of the
outstanding shares, or (iii) beneficial ownership of such entity.
"You" (or "Your") shall mean an individual or Legal Entity
exercising permissions granted by this License.
"Source" form shall mean the preferred form for making modifications,
including but not limited to software source code, documentation
source, and configuration files.
"Object" form shall mean any form resulting from mechanical
transformation or translation of a Source form, including but
not limited to compiled object code, generated documentation,
and conversions to other media types.
"Work" shall mean the work of authorship, whether in Source or
Object form, made available under the License, as indicated by a
copyright notice that is included in or attached to the work
(an example is provided in the Appendix below).
"Derivative Works" shall mean any work, whether in Source or Object
form, that is based on (or derived from) the Work and for which the
editorial revisions, annotations, elaborations, or other modifications
represent, as a whole, an original work of authorship. For the purposes
of this License, Derivative Works shall not include works that remain
separable from, or merely link (or bind by name) to the interfaces of,
the Work and Derivative Works thereof.
"Contribution" shall mean any work of authorship, including
the original version of the Work and any modifications or additions
to that Work or Derivative Works thereof, that is intentionally
submitted to Licensor for inclusion in the Work by the copyright owner
or by an individual or Legal Entity authorized to submit on behalf of
the copyright owner. For the purposes of this definition, "submitted"
means any form of electronic, verbal, or written communication sent
to the Licensor or its representatives, including but not limited to
communication on electronic mailing lists, source code control systems,
and issue tracking systems that are managed by, or on behalf of, the
Licensor for the purpose of discussing and improving the Work, but
excluding communication that is conspicuously marked or otherwise
designated in writing by the copyright owner as "Not a Contribution."
"Contributor" shall mean Licensor and any individual or Legal Entity
on behalf of whom a Contribution has been received by Licensor and
subsequently incorporated within the Work.

	Grant of Copyright License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
copyright license to reproduce, prepare Derivative Works of,
publicly display, publicly perform, sublicense, and distribute the
Work and such Derivative Works in Source or Object form.

	Grant of Patent License. Subject to the terms and conditions of
this License, each Contributor hereby grants to You a perpetual,
worldwide, non-exclusive, no-charge, royalty-free, irrevocable
(except as stated in this section) patent license to make, have made,
use, offer to sell, sell, import, and otherwise transfer the Work,
where such license applies only to those patent claims licensable
by such Contributor that are necessarily infringed by their
Contribution(s) alone or by combination of their Contribution(s)
with the Work to which such Contribution(s) was submitted. If You
institute patent litigation against any entity (including a
cross-claim or counterclaim in a lawsuit) alleging that the Work
or a Contribution incorporated within the Work constitutes direct
or contributory patent infringement, then any patent licenses
granted to You under this License for that Work shall terminate
as of the date such litigation is filed.

	Redistribution. You may reproduce and distribute copies of the
Work or Derivative Works thereof in any medium, with or without
modifications, and in Source or Object form, provided that You
meet the following conditions:
(a) You must give any other recipients of the Work or
Derivative Works a copy of this License; and
(b) You must cause any modified files to carry prominent notices
stating that You changed the files; and
(c) You must retain, in the Source form of any Derivative Works
that You distribute, all copyright, patent, trademark, and
attribution notices from the Source form of the Work,
excluding those notices that do not pertain to any part of
the Derivative Works; and
(d) If the Work includes a "NOTICE" text file as part of its
distribution, then any Derivative Works that You distribute must
include a readable copy of the attribution notices contained
within such NOTICE file, excluding those notices that do not
pertain to any part of the Derivative Works, in at least one
of the following places: within a NOTICE text file distributed
as part of the Derivative Works; within the Source form or
documentation, if provided along with the Derivative Works; or,
within a display generated by the Derivative Works, if and
wherever such third-party notices normally appear. The contents
of the NOTICE file are for informational purposes only and
do not modify the License. You may add Your own attribution
notices within Derivative Works that You distribute, alongside
or as an addendum to the NOTICE text from the Work, provided
that such additional attribution notices cannot be construed
as modifying the License.
You may add Your own copyright statement to Your modifications and
may provide additional or different license terms and conditions
for use, reproduction, or distribution of Your modifications, or
for any such Derivative Works as a whole, provided Your use,
reproduction, and distribution of the Work otherwise complies with
the conditions stated in this License.

	Submission of Contributions. Unless You explicitly state otherwise,
any Contribution intentionally submitted for inclusion in the Work
by You to the Licensor shall be under the terms and conditions of
this License, without any additional terms or conditions.
Notwithstanding the above, nothing herein shall supersede or modify
the terms of any separate license agreement you may have executed
with Licensor regarding such Contributions.

	Trademarks. This License does not grant permission to use the trade
names, trademarks, service marks, or product names of the Licensor,
except as required for reasonable and customary use in describing the
origin of the Work and reproducing the content of the NOTICE file.

	Disclaimer of Warranty. Unless required by applicable law or
agreed to in writing, Licensor provides the Work (and each
Contributor provides its Contributions) on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied, including, without limitation, any warranties or conditions
of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
PARTICULAR PURPOSE. You are solely responsible for determining the
appropriateness of using or redistributing the Work and assume any
risks associated with Your exercise of permissions under this License.

	Limitation of Liability. In no event and under no legal theory,
whether in tort (including negligence), contract, or otherwise,
unless required by applicable law (such as deliberate and grossly
negligent acts) or agreed to in writing, shall any Contributor be
liable to You for damages, including any direct, indirect, special,
incidental, or consequential damages of any character arising as a
result of this License or out of the use or inability to use the
Work (including but not limited to damages for loss of goodwill,
work stoppage, computer failure or malfunction, or any and all
other commercial damages or losses), even if such Contributor
has been advised of the possibility of such damages.

	Accepting Warranty or Additional Liability. While redistributing
the Work or Derivative Works thereof, You may choose to offer,
and charge a fee for, acceptance of support, warranty, indemnity,
or other liability obligations and/or rights consistent with this
License. However, in accepting such obligations, You may act only
on Your own behalf and on Your sole responsibility, not on behalf
of any other Contributor, and only if You agree to indemnify,
defend, and hold each Contributor harmless for any liability
incurred by, or claims asserted against, such Contributor by reason
of your accepting any such warranty or additional liability.


   END OF TERMS AND CONDITIONS
   APPENDIX: How to apply the Apache License to your work.
  To apply the Apache License to your work, attach the following
  boilerplate notice, with the fields enclosed by brackets "[]"
  replaced with your own identifying information. (Don't include
  the brackets!)  The text should be enclosed in the appropriate
  comment syntax for the file format. We also recommend that a
  file or class name and description of purpose be included on the
  same "printed page" as the copyright notice for easier
  identification within third-party archives.
   Copyright [yyyy] [name of copyright owner]
   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at
   http://www.apache.org/licenses/LICENSE-2.0
   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.


  

    
LeanLsp 
    



      
Public entry point for the LeanLsp v0.1.0 runtime preview.
This module exposes the narrow public API that is available in the initial
Hex release: runtime configuration and runtime startup. Higher-level Lean LSP
sessions, document lifecycle helpers, diagnostics, hover, completion, and
go-to-definition APIs are roadmap work and are intentionally not exposed as a
stable v0.1.0 surface.
The default runtime is LeanLsp.Runtime.Docker. Starting it has Docker side
effects: a container is created, commands can be executed inside it, and the
caller is responsible for stopping the runtime when it is no longer needed.

      


      
        Summary


  
    Runtime configuration
  


    
      
        runtime_config(opts \\ [])

      


        Normalizes runtime configuration without starting a runtime.



    





  
    Runtime lifecycle
  


    
      
        start_runtime(opts \\ [])

      


        Starts the configured runtime.



    





      


      
        Runtime configuration


        


    

  
    
      
    
    
      runtime_config(opts \\ [])



        
          
        

    

  


  

      

          @spec runtime_config(keyword()) ::
  {:ok, LeanLsp.Runtime.Config.t()} | {:error, term()}


      


Normalizes runtime configuration without starting a runtime.
Use this function when you want to validate user options or inspect the
runtime implementation and defaults before starting any external resources.
It has no Docker side effects.
Accepted options include:
	:runtime - runtime implementation module. Defaults to
LeanLsp.Runtime.Docker.
	:docker_image - Docker image used by the default Docker runtime.
	:container_workspace_root - working directory inside the container.
	:workspace_root - backwards-compatible alias for
:container_workspace_root.
	:runtime_options - keyword options passed to the selected runtime.

Additional keyword options are merged into :runtime_options, allowing callers
to pass runtime-specific options such as Docker mounts or timeouts.
Returns {:ok, %LeanLsp.Runtime.Config{}} on success or {:error, reason}
when the option list is invalid.

  


        

      

      
        Runtime lifecycle


        


    

  
    
      
    
    
      start_runtime(opts \\ [])



        
          
        

    

  


  

      

          @spec start_runtime(keyword()) ::
  {:ok, LeanLsp.Runtime.t()} | {:error, LeanLsp.Runtime.error_reason()}


      


Starts the configured runtime.
By default this starts LeanLsp.Runtime.Docker, which checks for a reachable
Docker executable and creates a long-lived Docker container. The returned
runtime handle should be passed to the runtime implementation for command
execution and cleanup.
Callers that start the Docker runtime directly are responsible for stopping it
with LeanLsp.Runtime.Docker.stop/1 when finished. Supervised callers can use
LeanLsp.Runtime.Docker.child_spec/1 instead.
Examples
{:ok, runtime} =
  LeanLsp.start_runtime(
    docker_image: "leanprovercommunity/lean4:latest",
    container_workspace_root: "/workspace"
  )

{:ok, %{stdout: stdout, exit_status: 0}} =
  LeanLsp.Runtime.Docker.exec(runtime, ["lean", "--version"], [])

:ok = LeanLsp.Runtime.Docker.stop(runtime)
Tests and callers can pass :runtime to use another implementation of
LeanLsp.Runtime.
LeanLsp.start_runtime(
  runtime: MyApp.FakeRuntime,
  runtime_options: [workdir: "/test-workspace"]
)

  


        

      


  

    
LeanLsp.Runtime behaviour
    



      
Behaviour for Lean-capable runtime implementations.
A runtime implementation owns the external environment used to run Lean-related
commands. The v0.1.0 public contract is intentionally small: a runtime can be
started, stopped, and asked to execute a command.
Consumers should depend on this behaviour when they need a test double or an
alternate runtime implementation. Runtime implementations may have external
side effects, such as starting an external process, executing commands through
that process, and cleaning it up when the runtime stops.
The callback return shapes documented here are part of the v0.1.0 preview
contract. Implementation-specific process state, command arguments generated
by a runtime, and undocumented error details are not stable.

      


      
        Summary


  
    Types
  


    
      
        command()

      


        Command and arguments to execute in the runtime.



    


    
      
        command_failure()

      


        Structured error details returned when an observed command exits non-zero.



    


    
      
        error_reason()

      


        Implementation-specific error reason.



    


    
      
        exec_result()

      


        Result returned by exec/3 when a command finishes successfully.



    


    
      
        options()

      


        Runtime or execution options.



    


    
      
        t()

      


        Runtime handle returned by start_link/1.



    





  
    Execution callbacks
  


    
      
        exec(t, command, options)

      


        Executes a command in a started runtime.



    





  
    Lifecycle callbacks
  


    
      
        start_link(options)

      


        Starts a runtime and makes it ready for exec/3 calls.



    


    
      
        stop(t)

      


        Stops a runtime and releases resources owned by it.



    





      


      
        Types


        


  
    
      
    
    
      command()



        
          
        

    

  


  

      

          @type command() :: [String.t()]


      


Command and arguments to execute in the runtime.
Runtime implementations receive the command as a list of strings. The first
element is the executable and the remaining elements are arguments. A runtime
should not implicitly wrap the command in a shell unless that behavior is
documented by the implementation.

  



  
    
      
    
    
      command_failure()



        
          
        

    

  


  

      

          @type command_failure() :: %{
  :command => command(),
  :stdout => String.t(),
  :stderr => String.t(),
  :exit_status => pos_integer(),
  optional(atom()) => term()
}


      


Structured error details returned when an observed command exits non-zero.
The failure contains the original command, captured output, and the non-zero
exit_status so callers can report or inspect the command failure without
parsing implementation-specific error text.

  



  
    
      
    
    
      error_reason()



        
          
        

    

  


  

      

          @type error_reason() :: term()


      


Implementation-specific error reason.
Startup, execution, and cleanup failures may include runtime-specific details.
Only the documented success and command-failure shapes are part of the v0.1.0
preview contract.

  



  
    
      
    
    
      exec_result()



        
          
        

    

  


  

      

          @type exec_result() :: %{
  :stdout => String.t(),
  :stderr => String.t(),
  :exit_status => non_neg_integer(),
  optional(atom()) => term()
}


      


Result returned by exec/3 when a command finishes successfully.
The map contains captured stdout, captured stderr, and the process
exit_status. Successful commands are expected to return exit_status: 0.

  



  
    
      
    
    
      options()



        
          
        

    

  


  

      

          @type options() :: keyword()


      


Runtime or execution options.
Supported keys are implementation-specific. Consumers should read the selected
runtime module documentation before relying on a particular option.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: term()


      


Runtime handle returned by start_link/1.
The concrete value is implementation-specific. Treat it as opaque and pass it
back to exec/3 and stop/1 instead of inspecting it.

  


        

      

      
        Execution callbacks


        


  
    
      
    
    
      exec(t, command, options)



        
          
        

    

  


  

      

          @callback exec(t(), command(), options()) ::
  {:ok, exec_result()} | {:error, error_reason()}


      


Executes a command in a started runtime.
Returns {:ok, result} when the command exits successfully. The result includes
captured stdout, captured stderr, and exit_status: 0.
Returns {:error, {:command_failed, failure}} when the command is observed but
exits with a non-zero status. The failure map includes the original command,
captured stdout, captured stderr, and the non-zero exit_status.
Returns {:error, reason} when execution cannot be started or observed, for
example because the runtime is unavailable, the command cannot be launched, or
an execution failure occurs before an exit status is collected.

  


        

      

      
        Lifecycle callbacks


        


  
    
      
    
    
      start_link(options)



        
          
        

    

  


  

      

          @callback start_link(options()) :: {:ok, t()} | {:error, error_reason()}


      


Starts a runtime and makes it ready for exec/3 calls.
Implementations may allocate external resources during startup, such as
processes, containers, mounted workspaces, or temporary files. They should
return {:ok, runtime} only after the runtime can accept execution requests.
Returns {:error, reason} when startup fails, for example because options are
invalid or required external resources are unavailable.

  



  
    
      
    
    
      stop(t)



        
          
        

    

  


  

      

          @callback stop(t()) :: :ok | {:error, error_reason()}


      


Stops a runtime and releases resources owned by it.
Implementations should complete cleanup before returning :ok. For runtimes
that own external resources, this is where containers, processes, mounts, or
temporary files should be released.
Returns {:error, reason} when the runtime cannot be stopped or cleanup fails.

  


        

      


  

    
LeanLsp.Runtime.Config 
    



      
Normalized runtime configuration for LeanLsp.
This module keeps runtime selection and runtime defaults explicit. It does not
start Docker, create containers, or allocate external resources; it only
validates options and converts them into the option shape expected by the
selected runtime implementation.
The default runtime is LeanLsp.Runtime.Docker, but callers can pass :runtime
to use a test runtime or another module that implements LeanLsp.Runtime.
Supported options
	:runtime - runtime implementation module.
	:docker_image - Docker image used by the default Docker runtime.
	:container_workspace_root - working directory inside the container.
	:workspace_root - alias for :container_workspace_root.
	:runtime_options - keyword options passed directly to the selected
runtime.

Additional keyword options are merged into :runtime_options. This lets callers
pass runtime-specific options such as :mounts, :env, or timeouts without
changing the top-level LeanLsp API.
Defaults
	:runtime - LeanLsp.Runtime.Docker
	:docker_image - "leanprovercommunity/lean4:latest"
	:container_workspace_root - "/workspace"

The v0.1.0 preview keeps leanprovercommunity/lean4:latest as a convenience
default. It is not a reproducibility guarantee; callers that need reproducible
Lean versions should pass a pinned tag or immutable digest with :docker_image.
:container_workspace_root is the path inside the container. It does not mount a
host directory by itself. Host workspace mounting remains a runtime concern and
can be configured with runtime-specific options such as :mounts.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Defaults
  


    
      
        default_container_workspace_root()

      


        Returns the default working directory inside the Docker container.



    


    
      
        default_docker_image()

      


        Returns the Docker image used by the default Docker runtime.



    


    
      
        default_runtime()

      


        Returns the runtime module used by default.



    





  
    Normalization
  


    
      
        normalize(opts)

      


        Validates and normalizes user-provided runtime options.



    


    
      
        to_runtime_options(config)

      


        Converts a normalized config into options for the selected runtime.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %LeanLsp.Runtime.Config{
  container_workspace_root: String.t(),
  docker_image: String.t(),
  runtime: module(),
  runtime_options: keyword()
}


      



  


        

      

      
        Defaults


        


  
    
      
    
    
      default_container_workspace_root()



        
          
        

    

  


  

      

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


      


Returns the default working directory inside the Docker container.

  



  
    
      
    
    
      default_docker_image()



        
          
        

    

  


  

      

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


      


Returns the Docker image used by the default Docker runtime.

  



  
    
      
    
    
      default_runtime()



        
          
        

    

  


  

      

          @spec default_runtime() :: module()


      


Returns the runtime module used by default.
In v0.1.0 this is LeanLsp.Runtime.Docker.

  


        

      

      
        Normalization


        


  
    
      
    
    
      normalize(opts)



        
          
        

    

  


  

      

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


      


Validates and normalizes user-provided runtime options.
Returns {:ok, config} when the options are a keyword list, the runtime module
implements LeanLsp.Runtime, Docker-specific defaults are valid, and
:runtime_options is a keyword list.
Returns {:error, {:invalid_options, value}} when the input is not a keyword
list, or {:error, {:invalid_option, key}} when a specific option is invalid.
This function does not start Docker or create a runtime.

  



  
    
      
    
    
      to_runtime_options(config)



        
          
        

    

  


  

      

          @spec to_runtime_options(t()) :: keyword()


      


Converts a normalized config into options for the selected runtime.
For LeanLsp.Runtime.Docker, this maps the public configuration fields to the
Docker runtime option names by setting :image and :workdir, then merges any
runtime-specific options.
For non-Docker runtimes, this returns config.runtime_options unchanged.

  


        

      


  

    
LeanLsp.Runtime.Docker 
    



      
Docker-backed implementation of LeanLsp.Runtime.
This runtime owns the Docker-specific side effects for the v0.1.0 preview. On
startup it checks that Docker is available, starts a long-lived container from a
configurable image, and keeps the container identifier in GenServer state.
exec/3 runs commands inside that container with docker exec. stop/1 and
process termination attempt to stop the backing container.
The module is intended for runtime-boundary experimentation, not as a complete
Lean LSP client. It can run Lean-related commands inside Docker, but it does not
manage JSON-RPC framing, Lean document lifecycle, diagnostics, hover,
completion, or go-to-definition requests.
External requirements
	Docker must be installed and reachable by the BEAM process.
	The current user must have permission to run Docker containers.
	The selected image must be pullable or already available locally.
	Host paths used in mounts must be accessible to Docker.

Default image policy
The default image is leanprovercommunity/lean4:latest. The v0.1.0 preview uses
latest as a convenience default so callers can experiment without choosing an
image first. It is not a reproducibility guarantee. Use a pinned tag or immutable
digest through LeanLsp.start_runtime/1's :docker_image option, or through
this module's direct :image option, when reproducible Lean versions matter.
Runtime options
	:image - Docker image to start. Defaults to
LeanLsp.Runtime.Config.default_docker_image/0.
	:workdir, :container_workspace_root, or :workspace_root - working
directory inside the container.
	:mounts - Docker volume mounts as strings, {host, container}, or
{host, container, mode} tuples. Bind mounts can expose host files to the
container; use modes such as "ro" for read-only project access.
	:env - environment variables as a map, keyword/list of pairs, or Docker
KEY=value strings.
	:container_name - optional Docker container name.
	:docker_run_args - additional raw arguments passed to docker run.
	:container_command - command used to keep the container alive.
	:start_timeout and :stop_timeout - Docker command timeouts.

Execution accepts :workdir, :env, :docker_exec_args, and :timeout.
Workspace behaviour
The default workdir is /workspace inside the container. Setting the workdir
does not automatically mount host files. Host filesystem access is opt-in via
:mounts.
Lifecycle and cleanup
start_link/1 creates a long-lived container with docker run --detach --rm.
stop/1 calls docker stop; cleanup is idempotent for an already-stopped
runtime and treats a missing container as already cleaned up. If startup fails
after a container is created, the implementation attempts to stop that container
before returning the startup error.
Docker-related failures
When Docker is unavailable, startup returns {:error, reason}. Common causes
include a missing Docker executable, Docker not running, insufficient
permissions, an image that cannot be pulled or started, or invalid runtime
options. The v0.1.0 public contract is the {:ok, runtime} / {:error, reason}
shape; nested Docker error details are implementation-specific preview details.

      


      
        Summary


  
    Types
  


    
      
        runtime()

      


        Runtime process handle for the Docker-backed runtime.



    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a child specification suitable for supervisors.



    


    
      
        exec(runtime, command, opts)

      


        Executes a command inside the running Docker container.



    


    
      
        start_link(opts)

      


        Starts a Docker-backed runtime process.



    


    
      
        stop(runtime)

      


        Stops the Docker-backed runtime and cleans up its container.



    





      


      
        Types


        


  
    
      
    
    
      runtime()



        
          
        

    

  


  

      

          @type runtime() ::
  pid()
  | atom()
  | {atom(), node()}
  | {:global, term()}
  | {:via, module(), term()}


      


Runtime process handle for the Docker-backed runtime.
This is usually the pid or registered name of the GenServer. Treat it as
opaque and pass it to exec/3 and stop/1.

  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

      

          @spec child_spec(keyword()) :: Supervisor.child_spec()


      


Returns a child specification suitable for supervisors.
Runtime options are passed to start_link/1. The supervision-specific keys
:id, :restart, and :shutdown are consumed while building the child spec.
The default restart mode is :transient, so an explicit normal stop does not
cause the supervisor to restart the runtime. The default shutdown timeout is
slightly longer than the Docker stop timeout to give container cleanup time to
finish.

  



  
    
      
    
    
      exec(runtime, command, opts)



        
          
        

    

  


  

      

          @spec exec(LeanLsp.Runtime.t(), LeanLsp.Runtime.command(), LeanLsp.Runtime.options()) ::
  {:ok, LeanLsp.Runtime.exec_result()}
  | {:error, LeanLsp.Runtime.error_reason()}


      


Executes a command inside the running Docker container.
The command must be a non-empty list of strings, for example
["lean", "--version"]. The implementation runs it through docker exec and
captures stdout, stderr, and the exit status.
Options include :workdir, :env, :docker_exec_args, and :timeout.
Returns {:ok, result} for exit status 0, {:error, {:command_failed, failure}} for observed non-zero exits, or {:error, reason} when the command
cannot be executed or observed.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(LeanLsp.Runtime.options()) :: GenServer.on_start()


      


Starts a Docker-backed runtime process.
Startup checks Docker availability, runs docker run --detach --rm, and stores
the resulting container id in the GenServer state. If the GenServer cannot be
started after the container is created, the implementation attempts to stop the
container before returning the startup error.
Important options include :image, :workdir, :mounts, :env,
:container_name, :docker_run_args, :container_command, and
:start_timeout.

  



  
    
      
    
    
      stop(runtime)



        
          
        

    

  


  

      

          @spec stop(LeanLsp.Runtime.t()) :: :ok | {:error, LeanLsp.Runtime.error_reason()}


      


Stops the Docker-backed runtime and cleans up its container.
This calls docker stop for the container owned by the runtime. Cleanup is
idempotent for an already-stopped runtime and treats a missing container as
already cleaned up.
Returns :ok when cleanup completes or {:error, reason} when Docker cleanup
fails.
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