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    Portals

Call Python, Ruby, JavaScript (Node.js, Bun, Deno or QuickJS), PHP, Java and
Go from Elixir through
supervised, pooled worker processes. Portals is a spiritual successor to
ErlPort.
{:ok, 2} = Portals.Pool.call(MyApp.Python, "text_tools", "word_count", ["hello world"])
[image: A LiveView page calling a hello-world function in Python, Ruby, JavaScript on four runtimes, PHP, Java and Go]
examples/hello_live:
one LiveView page calling greeter.hello(name) in a supervised worker pool
per language, and per JavaScript runtime. The replies arrive independently,
as each runtime answers.
Each worker is an ordinary program in its own language, running in its own
OS process under OTP supervision. A crash, hang or bad output in a worker
never takes down the BEAM. On top of plain calls you get:
	Pools with overflow workers, least-busy scheduling and bounded
checkout.
	Structured errors: {:error, %Portals.Error{}} with the remote
exception type, message and stack trace.
	Callbacks from the worker into Elixir, and messages from the
worker to any PID.
	Bidirectional streaming with byte-credit backpressure in both
directions.
	Deadlines and cooperative cancellation.
	Exact protocol versioning: every SDK speaks the same documented wire
protocol and passes the same conformance suite.

Install only the languages you use
Core portals has no worker SDKs. Each language is its own Hex package
that bundles its SDK. Nothing is installed from PyPI, RubyGems, npm,
Packagist, Maven or the Go module proxy.
	Language	Package	Guide
	Python	portals_python	Python guide
	Ruby	portals_ruby	Ruby guide
	JavaScript (Node.js, Bun, Deno, QuickJS)	portals_javascript	JavaScript guide
	PHP	portals_php	PHP guide
	Java	portals_java	Java guide
	Go	portals_go	Go guide

def deps do
  [
    {:portals_python, "~> 0.1.0"}
  ]
end
Every package is released in lockstep with portals at the same version,
so a worker SDK always speaks exactly the protocol the BEAM expects.
Quick start (Python)
# priv/python/text_tools.py
def word_count(text):
    return len(text.split())
# priv/python/worker.py
from portals import Worker

Worker().run()
# lib/my_app/application.ex
children = [
  {Portals.Pool,
   Portals.Python.worker_opts(
     script: Application.app_dir(:my_app, "priv/python/worker.py"),
     name: MyApp.Python,
     size: 4
   )}
]
iex> Portals.Pool.call(MyApp.Python, "text_tools", "word_count", ["hello world"])
{:ok, 2}
To see all six languages in one app, run the
hello_live example
shown at the top of this page.
Start with Getting started, then read the
guide for your language. Each one walks through a complete worker covering
calls, errors, callbacks, messages, streaming, deployment, gotchas and best
practices.
Status
Pre-1.0. The protocol, Elixir API and six SDKs are implemented and tested.
Linux is the supported platform. See
docs/prd.md for the
roadmap.
Repository layout
lib/, test/            core `portals` (the Elixir side)
protocol/              the wire protocol spec, golden vectors, malformed fixtures
guides/                hexdocs guides, one page per language
packages/portals_<language>/
  lib/                 the Portals.<Language> launch helper
  priv/<language>/     the bundled worker SDK, with its own unit tests
  test/                the shared conformance suites run against that SDK
examples/hello_live/   a Phoenix LiveView app calling every language and JS runtime
scripts/               test_all.sh, version.exs, release.sh, hex_dry_run.sh, publish_hex.sh
See CONTRIBUTING.md
for development and releases.
License
MIT


  

    Getting started

Portals runs code written in another language inside supervised OS
processes ("workers") and lets Elixir call it like a function. Each worker
is a normal program in its own language that imports a small Portals SDK;
the BEAM launches it, talks to it over a private Unix-domain socket, and
restarts or fails it like any other OTP process.
This page covers what is the same for every language. Each language has
its own page with a complete walkthrough:
Python, Ruby, JavaScript,
PHP, Java and Go.
For a working app that uses all six languages at once, see
examples/hello_live,
a Phoenix LiveView page that calls a hello-world function in each.
Packages
Core portals contains the Elixir side only: pools, the connection state
machine, the wire protocol and the conformance kit. Each language is a
separate package that bundles its worker SDK, so you install only the
languages you use:
	Language	Package	Elixir module	Runtime needed on the host
	Python	portals_python	Portals.Python	Python 3
	Ruby	portals_ruby	Portals.Ruby	Ruby 3.0+
	JavaScript	portals_javascript	Portals.JavaScript	Node.js 18+ (default), Bun, Deno 2 or QuickJS-ng
	PHP	portals_php	Portals.PHP	PHP 8.1+ (64-bit)
	Java	portals_java	Portals.Java	JDK 17+
	Go	portals_go	Portals.Go	Go 1.21+ to build

Every package is published to Hex only. The SDKs are never installed
from PyPI, RubyGems, npm, Packagist, Maven or the Go module proxy: they live
in the package's priv/ directory and the language module puts them on
the worker's import path for you. All packages are released in lockstep,
at the same version as portals.
def deps do
  [
    {:portals_python, "~> 0.1.0"},
    {:portals_javascript, "~> 0.1.0"}
  ]
end
A language package depends on portals, so you don't list portals
itself.
The shape of every integration
	Handlers: ordinary functions in the other language.
	An entry script (or main class or binary) that creates a Worker
and calls run(). Portals passes it the socket path as its last
command-line argument; the SDK reads it from there.
	A pool in your supervision tree, configured with the language
module's worker_opts/1.
	Calls from Elixir: Portals.Pool.call(pool, module, function, args).

children = [
  {Portals.Pool,
   Portals.Python.worker_opts(
     script: Application.app_dir(:my_app, "priv/python/worker.py"),
     name: MyApp.Python,
     size: 4
   )}
]

{:ok, 2} = Portals.Pool.call(MyApp.Python, "text_tools", "word_count", ["hello world"])
module and function are strings in the worker's naming scheme, for
example a Python module path or a name registered with the worker. The
arguments are a list of values; see "Values" below.
Pools
Portals.Pool keeps size workers running and can start up to
max_overflow temporary ones under load. Each worker serves many calls at
once, up to the concurrency it advertises (max_concurrency in its SDK).
The pool sends each call to the least-busy worker.
	Option	Default	Meaning
	:size	required	Workers kept running
	:max_overflow	0	Extra temporary workers when all are at capacity
	:checkout_timeout	5_000	How long a call waits for capacity before {:error, %Portals.Error{kind: :checkout_timeout}}
	:name	none	Register the pool, so it can be called by name
	:callback_allowlist	nil (any)	[{module, function, arity}] the workers may call back into
	:cd	BEAM's cwd	Working directory for the worker processes
	:env	[]	Extra environment variables

Per-call options: :timeout (how long the caller waits, default 5_000)
and :deadline_ms (a deadline passed to the worker, which handlers can
read).
For a single unpooled worker, use Portals.start_worker/1 with the same
options and Portals.call/5. Streams currently need a single worker (see
"Streaming").
Errors
Every failure is {:error, %Portals.Error{}}, never a raise (except from
the call! variants). kind tells you what happened:
	kind	Meaning
	:remote	The handler raised; message, remote["exception_type"] and stacktrace come from the worker
	:execution_timeout	No reply within :timeout
	:checkout_timeout	Every worker was at capacity for :checkout_timeout
	:worker_exit	The worker process died; every call in flight on it gets this error
	:protocol	The worker sent malformed data; only that worker is closed
	:cancelled	A stream was cancelled, or its owning process exited
	:transport	The socket to the worker failed
	:overload	The worker refused the call (for example, too many streams)

Portals.cancel/1 is cooperative: it tells the worker the call was
cancelled, and the handler decides what to return (each SDK exposes a
"cancelled?" check). The caller still receives that terminal result.
Callbacks and messages
A handler can call back into Elixir while it runs, for example to report
progress or to fetch data:
portals.callback("Elixir.MyApp.Progress", "report", [step])
and can send a message to any PID it was given:
portals.send_message(pid, {"done": True})
which arrives as {:portals_message, worker_pid, value} (or the bare
value with message_envelope: :raw).
Streaming
Portals.open_stream/5 opens a bidirectional stream on a single worker.
Both sides send chunks; each direction has a byte-credit window, so a slow
consumer slows the producer down instead of growing memory without bound.
{:ok, worker} = Portals.start_worker(Portals.Python.worker_opts(script: "priv/python/worker.py"))
{:ok, stream} = Portals.open_stream(worker, "text_tools", "upcase_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b"])
["A", "B"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
{:ok, 2} = Portals.Stream.await(stream)
Values
Values are encoded with MessagePack plus Erlang extensions, so most Elixir
terms survive a round trip:
	Elixir	Notes
	nil, booleans, integers, floats	Integers of any size. Floats stay floats.
	strings (UTF-8 binaries)	Arrive as the language's string type
	%Portals.Codec.Bin{data: bytes}	Raw bytes. Wrap any binary that is not valid UTF-8.
	lists, tuples, improper lists	Tuples and improper lists use SDK wrapper types
	maps	Keys become strings: %{a: 1} and %{1 => 2} come back as %{"a" => 1} and %{"1" => 2}
	atoms	SDK Atom wrapper types. Only atoms that already exist on the BEAM are decoded.
	PIDs, references	Opaque. Pass them back, or use them as message targets.
	charlists	Plain lists of integers

Gotchas (all languages)
	Wrap raw bytes in %Portals.Codec.Bin{}. Elixir binaries are sent as
text. A binary that is not valid UTF-8 is corrupted or rejected
depending on the language. In Python it closes the worker's connection,
failing every call in flight on it.
	Only return atoms the BEAM already knows. A worker that sends an
atom which does not exist on the BEAM (to stop atom-table exhaustion,
Portals never creates atoms from worker input) breaks the protocol: the
worker's connection is closed and every call in flight on it fails. Send
strings for open-ended values.
	Callback targets need the Elixir. prefix and must exist. Name the
module as "Elixir.MyApp.Progress", not "MyApp.Progress". The module
and function atoms must already exist on the BEAM, so the module must be
loaded (it is in a release; in tests, call Code.ensure_loaded!/1).
	:timeout only stops the caller waiting. The handler keeps running,
the call keeps its slot in the worker's concurrency budget until it
returns, and its late reply is dropped into the caller's mailbox as a
{:portals_result, ...} message. Keep handlers bounded, honor
:deadline_ms inside long handlers, and for work you may abandon use
Portals.async/5, then Portals.cancel/1 with a handler that checks its
SDK's cancelled flag.
	Worker stdout and stderr are discarded under the default Unix-socket
transport. A print or a crash traceback written there never reaches your
logs. Log to a file (PORTALS_LOG_FILE in the Ruby, JavaScript, PHP, Java and
Go SDKs; the logging module in Python).
	Streams are per worker. Portals.Pool has no streaming API; open
streams on a dedicated Portals.start_worker/1 worker.
	Give each pool its own child id. Two {Portals.Pool, ...} children in
one supervisor need Supervisor.child_spec({Portals.Pool, opts}, id: MyApp.Python).
	The working directory is the BEAM's. Use absolute paths
(Application.app_dir/2) for scripts and data files, or pass :cd.
	Unix socket paths are limited to about 100 bytes. Sockets live under
$PORTALS_RUNTIME_DIR (default System.tmp_dir!()/portals). If your
temp directory has a long path, set PORTALS_RUNTIME_DIR to something
short.
	Portals owns only the direct worker process. Processes your handler
spawns are not killed with the worker. Use a container or process group
if you need that.
	Workers are trusted. Process isolation is not a sandbox. Never let
user input choose the module/function names: in Python, for example,
any importable module, os included, is callable.

Best practices (all languages)
	Build worker_opts/1 with Application.app_dir(:my_app, "priv/...")
paths so they work identically in development and in releases.
	Size pools for CPU parallelism and max_concurrency for I/O
concurrency. Most runtimes have a global lock or a single event loop, so
one worker rarely uses more than one core.
	Set :callback_allowlist in production so a worker can only call the
functions it is meant to.
	Pass plain data (maps, lists, strings, numbers) across the boundary and
keep language objects on their own side.
	Treat the worker like a microservice: keep it stateless where possible so
a restart loses nothing, and make module and function names constants in
your Elixir code.



  

    Python

Run Python code from Elixir in supervised, pooled Python processes. The
portals_python package bundles a dependency-free Python worker SDK (the
portals Python package) and puts it on each worker's PYTHONPATH. You
never pip install anything for Portals itself, and your own Python
dependencies keep working through whatever interpreter or virtualenv you
point it at.
Requirements: Python 3 on the machine that runs the workers (the SDK is
tested on Python 3.13). The SDK uses only the standard library.
This page walks through a complete worker, a text_tools module that
counts words, parses integers, reports progress back to Elixir, messages a
process and streams text. The same example exists for every language, and
the code below is exactly the code Portals' own test suite runs.
1. Install
# mix.exs
def deps do
  [
    {:portals_python, "~> 0.1.0"}
  ]
end
portals_python depends on portals, so this is the only line you need.
2. Write the handlers
A handler is a plain module-level function. Portals imports the module with
importlib.import_module, so any module importable from the worker can be
called. Put this next to the entry script:
# priv/python/text_tools.py
import portals


def word_count(text):
    return len(text.split())


def parse_int(text):
    return int(text)  # a ValueError becomes %Portals.Error{kind: :remote}


def progress(steps):
    for step in range(1, steps + 1):
        # Blocks this handler's thread until MyApp.Progress.report/1 returns.
        portals.callback("Elixir.MyApp.Progress", "report", [step])
    return steps


def notify(pid, text):
    portals.send_message(pid, text.upper())  # fire-and-forget
    return "sent"


@portals.stream_handler
def upcase_stream(stream):
    count = 0
    for chunk in stream:  # ends when the BEAM half-closes its side
        stream.send(chunk.upper())  # blocks while the BEAM's credit is used up
        count += 1
    return count  # the stream's final result
3. Write the entry script
The entry script creates a Worker and runs it. from portals import Worker works because Portals.Python.worker_opts/1 puts the SDK on
PYTHONPATH. Python adds the script's own directory to sys.path, so
text_tools is importable.
# priv/python/worker.py
# Portals starts this script and appends the socket path as the last argument.
from portals import Worker

Worker(max_concurrency=8, max_streams=4).run()
max_concurrency is how many calls this worker runs at once (one thread
each); max_streams is a separate budget for streams, so long-lived
streams never starve ordinary calls.
4. Start a pool
# lib/my_app/application.ex
def start(_type, _args) do
  children = [
    {Portals.Pool,
     Portals.Python.worker_opts(
       script: Application.app_dir(:my_app, "priv/python/worker.py"),
       name: MyApp.Python,
       size: 4
     )}
  ]

  Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
end
worker_opts/1 turns :script into the generic :command/:args/:env
options. Other options include:
	Option	Default	Use it for
	:python	"python3"	A virtualenv: python: Path.expand(".venv/bin/python"), no activation needed
	:python_args	[]	Interpreter flags, e.g. ["-X", "dev"] or ["-O"]
	:args	[]	Arguments to your script (before the socket path Portals appends)
	:env	[]	Extra environment variables; they win over the ones Portals sets

Everything else (:name, :size, :max_overflow, :checkout_timeout,
:callback_allowlist, ...) is passed to Portals.Pool unchanged.
5. Call it
iex> Portals.Pool.call(MyApp.Python, "text_tools", "word_count", ["hello world"])
{:ok, 2}

iex> Portals.Pool.call(MyApp.Python, "text_tools", "parse_int", ["12"])
{:ok, 12}
"text_tools" is the Python module name and "word_count" the function.
Dotted names work too: "myapp.text.tools" imports the myapp.text.tools
module.
6. Errors
An exception raised by a handler becomes a structured error. Nothing
crashes on either side:
iex> {:error, error} = Portals.Pool.call(MyApp.Python, "text_tools", "parse_int", ["nope"])
iex> error.kind
:remote
iex> error.remote["exception_type"]
"ValueError"
error.message holds the exception message and error.stacktrace the
worker-side stack trace as a list of strings. Use Portals.Pool.call!/5 to
raise Portals.CallError instead.
7. Call back into Elixir
portals.callback(module, function, args) runs an Elixir function and
returns its result to Python. The progress handler above calls this
module:
defmodule MyApp.Progress do
  require Logger

  def report(step) do
    Logger.info("text_tools progress: step #{step}")
    :ok
  end
end
iex> Portals.Pool.call(MyApp.Python, "text_tools", "progress", [3])
{:ok, 3}
The callback blocks only the handler's own thread. The worker keeps
serving other calls, including calls the callback itself makes back into
the same worker. Pass timeout= (seconds) to bound the wait; a failing
Elixir function raises portals.RemoteError in Python.
8. Send messages to Elixir processes
A PID passed as an argument arrives as an opaque portals.Pid.
portals.send_message(pid, value) delivers value to it, wrapped as
{:portals_message, worker_pid, value}:
iex> Portals.Pool.call(MyApp.Python, "text_tools", "notify", [self(), "hi"])
{:ok, "sent"}
iex> flush()
{:portals_message, #PID<0.312.0>, "HI"}
Delivery is fire-and-forget, like send/2: no acknowledgement, and no
error if the process is gone.
9. Stream
Mark a function with @portals.stream_handler and it receives a
portals.Stream as its first argument. Iterating it yields inbound chunks
until Elixir half-closes its side. stream.send/1 blocks while Elixir's
credit window is full, so neither side can outrun the other. The return
value is the stream's final result.
Pools don't stream, so open streams on a dedicated worker:
{:ok, worker} = Portals.start_worker(Portals.Python.worker_opts(script: Application.app_dir(:my_app, "priv/python/worker.py")))

{:ok, stream} = Portals.open_stream(worker, "text_tools", "upcase_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b", "c"])
["A", "B", "C"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
{:ok, 3} = Portals.Stream.await(stream)
Inside the handler you can also call stream.recv(timeout=...),
stream.send_all(iterable) and stream.half_close().
10. Deploy
	Keep the Python files in priv/python/ and always build paths with
Application.app_dir(:my_app, "priv/python/..."). mix release copies
priv/, including the SDK bundled in portals_python.
	The release machine needs a Python interpreter and your Python
dependencies. In Docker, install them in the runtime image and point
:python at that interpreter, for example
python: "/opt/venv/bin/python".
	mix portals.sdk_path python prints the SDK directory. Add it to your
editor's or type checker's extra paths (Pyright extraPaths, mypy
mypy_path) so import portals resolves there too.

Values
	Elixir	Python	Back to Elixir
	nil, true, false	None, True, False	same
	integer (any size)	int	integer
	float	float	float
	string	str	string
	%Portals.Codec.Bin{data: bytes}	bytes	%Portals.Codec.Bin{}; return bytes to send raw bytes
	list	list	list
	tuple	tuple	tuple
	map	dict with str keys	map with string keys
	atom	portals.Atom (.name)	atom, if it already exists
	PID / reference	portals.Pid / portals.Reference (opaque)	the same PID / reference
	improper list	portals.ImproperList	improper list

Handler API
	Function	Meaning
	portals.callback(module, function, args, timeout=None)	Call an Elixir function and wait for its result
	portals.send_message(pid, value)	Fire-and-forget message to a PID
	portals.cancelled()	True once Elixir has cancelled the current call (Portals.cancel/1)
	portals.current_deadline_ms()	The :deadline_ms the caller attached, or None
	portals.current_callback_depth()	How deeply nested in callbacks the current call is

Gotchas
	The GIL limits each worker to one core of Python bytecode.
max_concurrency threads help with I/O-bound handlers and C extensions
that release the GIL (NumPy and friends). For CPU-bound pure Python,
scale with pool :size, not max_concurrency.
	Wrap raw bytes in %Portals.Codec.Bin{}. A plain Elixir binary is
sent as text. If it is not valid UTF-8, the Python worker cannot decode
the frame and closes its connection, failing every call in flight on
that worker. Image data, hashes and other binary payloads must be
wrapped.
	Any importable module is callable. CALL imports whatever module it
names, os and subprocess included. Never build module or function
names from user input, and keep them as constants in Elixir.
	Modules are imported once. Editing a .py file has no effect until
the worker restarts. In development, restart the pool (or the app) after
changing Python code.
	print output is discarded. Under the default transport, stdout and
stderr go nowhere. Use the logging module with a FileHandler. The SDK
logs as portals.worker.
	Dict keys come back as strings. %{a: 1} and %{1 => 2} arrive in
Python as {"a": 1} and {"1": 2}, and return to Elixir with string
keys.
	Cancellation is cooperative. Portals.cancel/1 sets a flag; a long
handler must poll portals.cancelled() and return early. Nothing
interrupts a running thread.
	The working directory is the BEAM's, not the script's. Open data
files relative to os.path.dirname(__file__), or pass cd:.

Best practices
	Pin the interpreter with python: pointing at a virtualenv, so the
worker never picks up whatever python3 is first on PATH.
	Keep the entry script tiny and put handlers in modules. Registering one
module per concern (text_tools, embeddings, ...) keeps the
module/function names readable in Elixir and in telemetry.
	Do expensive setup (loading models, opening clients) once, at module
import time, and share it across threads. A handler module is imported by
the first call that names it, so that call pays for the import. To pay at
startup instead, import the module in worker.py before
Worker(...).run(), and raise connect_timeout: (default 5 seconds) if
the import is slow: the worker must connect within it.
	Make shared state thread-safe. Handlers run concurrently on
max_concurrency threads.
	Return plain data (dicts, lists, strings, numbers). Convert NumPy arrays
and dataclasses before returning, e.g. array.tolist() or
dataclasses.asdict(obj).
	For long jobs, accept a deadline (portals.current_deadline_ms()) and
check portals.cancelled() between steps.



  

    Ruby

Run Ruby code from Elixir in supervised, pooled Ruby processes. The
portals_ruby package bundles a dependency-free Ruby worker SDK and puts
it on each worker's RUBYLIB, so require 'portals' works without
installing a gem. Your own gems keep working through Bundler or whatever
Ruby you point it at.
Requirements: Ruby 3.0 or newer on the machine that runs the workers
(tested on 3.3). The SDK uses only the standard library.
This page walks through a complete worker, a text_tools module that
counts words, parses integers, reports progress back to Elixir, messages a
process and streams text. The same example exists for every language, and
the code below is exactly the code Portals' own test suite runs.
1. Install
# mix.exs
def deps do
  [
    {:portals_ruby, "~> 0.1.0"}
  ]
end
portals_ruby depends on portals, so this is the only line you need.
2. Write the handlers
Handlers are module functions. extend Portals::StreamHandlers provides
stream_handler, which marks a method as a streaming target.
# priv/ruby/text_tools.rb
# frozen_string_literal: true

require 'portals'

module TextTools
  extend Portals::StreamHandlers
  module_function

  def word_count(text)
    text.split.length
  end

  def parse_int(text)
    Integer(text) # an ArgumentError becomes %Portals.Error{kind: :remote}
  end

  def progress(steps)
    (1..steps).each do |step|
      # Blocks this handler's thread until MyApp.Progress.report/1 returns.
      Portals.callback('Elixir.MyApp.Progress', 'report', [step])
    end
    steps
  end

  def notify(pid, text)
    Portals.send_message(pid, text.upcase) # fire-and-forget
    'sent'
  end

  stream_handler def upcase_stream(stream)
    count = 0
    while (chunk = stream.recv) # nil once the BEAM half-closes its side
      stream.send(chunk.upcase) # blocks while the BEAM's credit is used up
      count += 1
    end
    count # the stream's final result
  end
end
3. Write the entry script
# priv/ruby/worker.rb
# frozen_string_literal: true

# Portals starts this script and appends the socket path as the last argument.
require 'portals'
require_relative 'text_tools'

Portals::Worker.new(
  max_concurrency: 8,
  max_streams: 4,
  modules: { 'text_tools' => TextTools }
).run
modules: maps the name Elixir uses in CALL to the Ruby module. Without
an entry, the SDK looks for an existing constant ("text_tools" ->
TextTools) or tries to require a file of that name from $LOAD_PATH.
Registering explicitly is faster, and it means only the modules you list
are reachable. max_concurrency is the size of the worker's call thread
pool. max_streams is a separate pool for streams, so long-lived streams
never starve ordinary calls.
4. Start a pool
# lib/my_app/application.ex
def start(_type, _args) do
  children = [
    {Portals.Pool,
     Portals.Ruby.worker_opts(
       script: Application.app_dir(:my_app, "priv/ruby/worker.rb"),
       name: MyApp.Ruby,
       size: 4
     )}
  ]

  Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
end
	Option	Default	Use it for
	:ruby	"ruby"	A specific interpreter, e.g. Path.expand("~/.rbenv/shims/ruby")
	:ruby_args	[]	Interpreter flags, e.g. ["-W0"]
	:args	[]	Arguments to your script (before the socket path Portals appends)
	:env	[]	Extra environment variables; they win over the ones Portals sets

To run under Bundler, make bundle the interpreter and keep RUBYLIB
(which bundle exec preserves):
Portals.Ruby.worker_opts(
  script: Application.app_dir(:my_app, "priv/ruby/worker.rb"),
  ruby: "bundle",
  ruby_args: ["exec", "ruby"],
  env: [{"BUNDLE_GEMFILE", Application.app_dir(:my_app, "priv/ruby/Gemfile")}]
)
5. Call it
iex> Portals.Pool.call(MyApp.Ruby, "text_tools", "word_count", ["hello world"])
{:ok, 2}

iex> Portals.Pool.call(MyApp.Ruby, "text_tools", "parse_int", ["12"])
{:ok, 12}
6. Errors
iex> {:error, error} = Portals.Pool.call(MyApp.Ruby, "text_tools", "parse_int", ["nope"])
iex> error.kind
:remote
iex> error.remote["exception_type"]
"ArgumentError"
error.message holds the exception message and error.stacktrace the
worker-side stack trace as a list of strings. Use Portals.Pool.call!/5 to
raise Portals.CallError instead.
7. Call back into Elixir
Portals.callback(module, function, args) runs an Elixir function and
returns its result to Ruby. The progress handler above calls this
module:
defmodule MyApp.Progress do
  require Logger

  def report(step) do
    Logger.info("text_tools progress: step #{step}")
    :ok
  end
end
iex> Portals.Pool.call(MyApp.Ruby, "text_tools", "progress", [3])
{:ok, 3}
The callback blocks only the handler's own thread. Pass timeout:
(seconds) to bound the wait. A failing Elixir function raises
Portals::RemoteError, and a timeout raises Portals::CallbackTimeout.
8. Send messages to Elixir processes
A PID passed as an argument arrives as an opaque Portals::Pid:
iex> Portals.Pool.call(MyApp.Ruby, "text_tools", "notify", [self(), "hi"])
{:ok, "sent"}
iex> flush()
{:portals_message, #PID<0.312.0>, "HI"}
9. Stream
stream.recv returns the next inbound chunk, or nil once Elixir
half-closes its side (stream.each iterates the same way). stream.send
blocks while Elixir's credit window is full. The method's return value is
the stream's final result.
{:ok, worker} = Portals.start_worker(Portals.Ruby.worker_opts(script: Application.app_dir(:my_app, "priv/ruby/worker.rb")))

{:ok, stream} = Portals.open_stream(worker, "text_tools", "upcase_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b", "c"])
["A", "B", "C"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
{:ok, 3} = Portals.Stream.await(stream)
stream.recv(timeout) and stream.send(chunk, timeout:) take seconds and
raise Portals::StreamTimeout. stream.half_close closes your side early.
10. Deploy
	Keep the Ruby files in priv/ruby/ and build paths with
Application.app_dir(:my_app, "priv/ruby/..."). mix release copies
priv/, including the SDK bundled in portals_ruby.
	The release machine needs Ruby and your gems installed. With Bundler,
run bundle install (or bundle install --deployment) in the image and
use the Bundler options above.
	mix portals.sdk_path ruby prints the SDK's lib directory. Point
Solargraph or Ruby LSP at it (for example via RUBYLIB) so require 'portals' resolves in your editor.

Values
	Elixir	Ruby	Back to Elixir
	nil, true, false	nil, true, false	same
	integer (any size)	Integer	integer
	float	Float	float; wrap in Portals::Float64 to force a float for an integral value
	string	String (UTF-8)	string
	%Portals.Codec.Bin{data: bytes}	String (BINARY encoding)	a BINARY-encoded String or Portals::Bin becomes %Portals.Codec.Bin{}
	list	Array	list
	tuple	Portals::Tuple (.to_a)	tuple
	map	Hash with String keys	map with string keys
	atom	Symbol	atom, if it already exists
	PID / reference	Portals::Pid / Portals::Reference (opaque)	the same PID / reference
	improper list	Portals::ImproperList	improper list

Handler API
	Method	Meaning
	Portals.callback(mod, fun, args, timeout: nil)	Call an Elixir function and wait for its result
	Portals.send_message(pid, value)	Fire-and-forget message to a PID
	Portals.cancelled?	true once Elixir has cancelled the current call
	Portals.current_deadline_ms	The :deadline_ms the caller attached, or nil
	Portals.current_callback_depth	How deeply nested in callbacks the current call is

Gotchas
	The GVL limits each worker to one core of Ruby code. Threads help
with I/O-bound handlers. For CPU-bound work, scale with pool :size.
	Symbols are atoms, and unknown atoms close the connection. A Symbol
you return becomes an atom on the BEAM, which only decodes atoms that
already exist. Returning :some_new_symbol is treated as a protocol
violation: the worker's connection is closed and every call in flight on
it fails. Return strings for open-ended values, and symbols only for a
fixed set your Elixir code also uses.
	BINARY strings become raw bytes. Strings read from sockets or files
in binary mode (File.binread, Net::HTTP bodies) have BINARY encoding
and reach Elixir as %Portals.Codec.Bin{}. Call
.force_encoding(Encoding::UTF_8) on text before returning it.
	The script directory is not on $LOAD_PATH. Use require_relative
for your own files, as in worker.rb above, or register modules
explicitly.
	Logs go nowhere by default. stdout and stderr are discarded under the
default transport. Set PORTALS_LOG_FILE (via :env) to send the SDK's
log lines to a file, or pass logger: ->(message) { ... } to
Portals::Worker.new.
	Code is loaded once. Changes to Ruby files take effect only after the
worker restarts.
	Cancellation is cooperative. Long handlers must poll
Portals.cancelled? and return early.

Best practices
	Register every module in modules:. It documents the worker's surface
and keeps arbitrary constants from being callable.
	Load heavy libraries once at the top of the handler file, not inside the
handler. Note that worker.rb must finish loading and connect within
connect_timeout: (default 5 seconds).
	Make shared state thread-safe (Mutex, Concurrent::Map). Handlers run
on up to max_concurrency threads at once.
	Return plain data: hashes, arrays, strings and numbers. Convert
ActiveRecord models and other objects with as_json or to_h first.



  

    JavaScript

Run JavaScript from Elixir in supervised, pooled worker processes, on
Node.js, Bun, Deno or QuickJS. The portals_javascript package bundles
one dependency-free worker SDK, the portals-worker module, and makes
require('portals-worker') resolve to it on every runtime. You never
npm install anything for Portals itself, the same worker script runs on
all four runtimes, and you pick the runtime with one option.
Requirements: one of the runtimes below, on the machine that runs the
workers. The SDK has no npm dependencies.
	runtime:	Runtime	Tested with	How the SDK is found	Transport
	:node (default)	Node.js 18+	22	NODE_PATH	Unix socket
	:bun	Bun	1.4	NODE_PATH	Unix socket
	:deno	Deno 2	2.9	a resolve hook preloaded with --require	Unix socket
	:quickjs	QuickJS-ng (qjs)	0.17	the bundled QuickJS host	framed stdio

This page walks through a complete worker, a text_tools module that
counts words, parses integers, reports progress back to Elixir, messages a
process and streams text. The same example exists for every language, and
the code below is exactly the code Portals' own test suite runs, on all
four runtimes.
1. Install
# mix.exs
def deps do
  [
    {:portals_javascript, "~> 0.1.0"}
  ]
end
portals_javascript depends on portals, so this is the only line you need.
2. Write the handlers
Handlers are plain functions exported from a CommonJS module, and may be
async. Export them under the names Elixir will call.
// priv/js/textTools.js
'use strict';

const portals = require('portals-worker');

const wordCount = (text) => text.split(/\s+/).filter(Boolean).length;

const parseInteger = (text) => {
  const n = Number.parseInt(text, 10);
  if (Number.isNaN(n)) throw new TypeError(`not an integer: ${text}`); // becomes %Portals.Error{kind: :remote}
  return n;
};

const progress = async (steps) => {
  for (let step = 1; step <= steps; step += 1) {
    // Awaits MyApp.Progress.report/1 without blocking other calls.
    await portals.callback('Elixir.MyApp.Progress', 'report', [step]);
  }
  return steps;
};

const notify = (pid, text) => {
  portals.sendMessage(pid, text.toUpperCase()); // fire-and-forget
  return 'sent';
};

const upcaseStream = portals.streamHandler(async (stream) => {
  let count = 0;
  for await (const chunk of stream) { // ends when the BEAM half-closes its side
    await stream.send(chunk.toUpperCase()); // waits while the BEAM's credit is used up
    count += 1;
  }
  return count; // the stream's final result
});

module.exports = {
  word_count: wordCount,
  parse_int: parseInteger,
  progress,
  notify,
  upcase_stream: upcaseStream,
};
3. Write the entry script
// priv/js/worker.js
'use strict';

// Portals starts this script and appends the socket path as the last argument.
const { Worker } = require('portals-worker');

new Worker({
  maxConcurrency: 8,
  maxStreams: 4,
  modules: { text_tools: require('./textTools') },
})
  .run()
  .catch((err) => {
    process.stderr.write(`${err.stack}\n`);
    process.exit(1);
  });
modules: maps the name Elixir uses in CALL to a module object. Without
an entry, the SDK requires the name relative to modulePaths (default
[process.cwd()], which is the BEAM's working directory, not the
script's). maxConcurrency bounds how many calls run at once.
maxStreams is a separate budget for streams.
4. Start a pool
# lib/my_app/application.ex
def start(_type, _args) do
  children = [
    {Portals.Pool,
     Portals.JavaScript.worker_opts(
       script: Application.app_dir(:my_app, "priv/js/worker.js"),
       runtime: :node,
       name: MyApp.JS,
       size: 4
     )}
  ]

  Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
end
To switch runtimes, change runtime: to :bun, :deno or :quickjs.
Nothing else changes: not the worker script, the handlers or the Elixir
calls. You can even run several runtimes side by side, as separate pools.
	Option	Default	Use it for
	:runtime	:node	:node, :bun, :deno or :quickjs
	:executable	node, bun, deno or qjs	A specific binary, e.g. one installed by nvm, asdf or mise
	:runtime_args	[]	Runtime flags, e.g. ["--max-old-space-size=512"] for Node.js
	:deno_permissions	["--allow-all"]	Deno permission flags (see below)
	:args	[]	Arguments to your script (before the socket path Portals appends)
	:env	[]	Extra environment variables, e.g. [{"NODE_ENV", "production"}]

5. Call it
iex> Portals.Pool.call(MyApp.JS, "text_tools", "word_count", ["hello world"])
{:ok, 2}

iex> Portals.Pool.call(MyApp.JS, "text_tools", "parse_int", ["12"])
{:ok, 12}
6. Errors
A thrown error (or a rejected promise) becomes a structured error:
iex> {:error, error} = Portals.Pool.call(MyApp.JS, "text_tools", "parse_int", ["nope"])
iex> error.kind
:remote
iex> error.remote["exception_type"]
"TypeError"
error.message holds the exception message and error.stacktrace the
worker-side stack trace as a list of strings. Use Portals.Pool.call!/5 to
raise Portals.CallError instead.
7. Call back into Elixir
await portals.callback(module, function, args) runs an Elixir function
and resolves with its result. The progress handler above calls this
module:
defmodule MyApp.Progress do
  require Logger

  def report(step) do
    Logger.info("text_tools progress: step #{step}")
    :ok
  end
end
iex> Portals.Pool.call(MyApp.JS, "text_tools", "progress", [3])
{:ok, 3}
The fourth argument is a timeout in milliseconds. A failing Elixir
function rejects with portals.RemoteError, and a timeout with
portals.CallbackTimeout. Awaiting never blocks the worker's reader, so
other calls keep flowing.
8. Send messages to Elixir processes
A PID passed as an argument arrives as an opaque portals.Pid:
iex> Portals.Pool.call(MyApp.JS, "text_tools", "notify", [self(), "hi"])
{:ok, "sent"}
iex> flush()
{:portals_message, #PID<0.312.0>, "HI"}
9. Stream
Wrap a handler in portals.streamHandler(...) and it receives a stream as
its first argument. for await yields inbound chunks until Elixir
half-closes its side, and await stream.send(chunk) waits while Elixir's
credit window is full. The resolved value is the stream's final result.
{:ok, worker} = Portals.start_worker(Portals.JS.worker_opts(script: Application.app_dir(:my_app, "priv/js/worker.js"), runtime: :node))

{:ok, stream} = Portals.open_stream(worker, "text_tools", "upcase_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b", "c"])
["A", "B", "C"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
{:ok, 3} = Portals.Stream.await(stream)
Streams also have await stream.recv(timeoutMs) (returns null at the
end), await stream.sendAll(chunks) and stream.halfClose().
10. Runtimes
portals.runtime() returns { name, version } for the runtime the
worker is on (node, bun, deno or quickjs), and the worker reports
it in its handshake (Portals.health(worker).worker_info.runtime).
Node.js
The default and the reference runtime. The SDK's parent directory is put on
NODE_PATH.
Bun
Bun runs the same CommonJS worker with Node's APIs, and also resolves
portals-worker through NODE_PATH. Bun-specific APIs (Bun.file,
bun:sqlite, ...) are available to your handlers. ES-module workers work
too: import { Worker } from 'portals-worker'.
Deno
Deno runs the worker through its Node compatibility layer. Portals launches
deno run --allow-all --unstable-detect-cjs --require=<sdk>/register.cjs worker.js:
	--unstable-detect-cjs lets Deno run .js files that use require,
so the same CommonJS worker works. Alternatively, name your files
.cjs, or add a package.json with "type": "commonjs" next to them.
	register.cjs makes require('portals-worker') resolve to the bundled
SDK, because Deno ignores NODE_PATH.
	Permissions default to --allow-all, since workers are trusted code. To
narrow them, pass deno_permissions:. The SDK itself needs
["--allow-read", "--allow-write", "--allow-env", "--allow-net"]
(Deno counts connecting to the Unix socket as network access). Add
whatever else your handlers need.

QuickJS
QuickJS-ng is a small embeddable
engine (a 2.5 MB binary) that starts in milliseconds. A worker running
this guide's example uses about 9 MB of memory, against about 50 MB for
Deno. It has none of Node's APIs, so Portals runs the worker
through a bundled host (quickjs/host.mjs). The host provides what the
SDK needs: Buffer, process, timers, require, and minimal path,
fs and async_hooks. It then loads your CommonJS worker exactly as Node
would.
Differences from the other runtimes:
	Framed stdio instead of a socket. QuickJS has no socket API, so the
worker talks to the BEAM over stdin/stdout. worker_opts/1 sets this up.
console.log is redirected to stderr so it cannot corrupt the frames;
QuickJS's own print() writes to stdout and must not be used.
	Only pure-JavaScript dependencies. require finds relative files and
node_modules packages, but packages that need Node APIs beyond the
ones listed (http, crypto, child_process, ...) fail to load.
	Call context is emulated. QuickJS has no async context tracking, so
portals.currentDeadlineMs(), portals.isCancelled() and the callback
depth follow the calls in flight like a stack. They are exact when calls
don't overlap, or when they nest through callbacks (the common case).
For long, concurrent, await-heavy handlers that rely on these helpers,
set maxConcurrency: 1 in the worker.
	An interpreter, not a JIT. CPU-heavy JavaScript is much slower than
on Node.js, Bun or Deno. QuickJS suits small, fast-starting workers.

11. Deploy
	Keep the JavaScript in priv/js/ (with its own package.json and
node_modules if you use npm packages) and build paths with
Application.app_dir(:my_app, "priv/js/..."). mix release copies
priv/, including the SDK bundled in portals_javascript.
	Install the chosen runtime in the release image. For npm dependencies,
run npm ci --omit=dev (or bun install --production) in priv/js
while building it.
	mix portals.sdk_path javascript | tail -n 1 prints the SDK directory.
For editor support, add its parent to NODE_PATH, or map
portals-worker to it in jsconfig.json paths.


Values
	Elixir	JavaScript	Back to Elixir
	nil, true, false	null, true, false	same (undefined also becomes nil)
	integer	number, or BigInt beyond 2^53	integer
	float	number	float if it has a fraction; use portals.float(2) to force 2.0
	string	string	string
	%Portals.Codec.Bin{data: bytes}	Buffer	%Portals.Codec.Bin{}
	list	Array	list
	tuple	portals.Tuple	tuple
	map	plain object	map with string keys
	atom	portals.Atom	atom, if it already exists
	PID / reference	portals.Pid / portals.Ref (opaque)	the same PID / reference
	improper list	portals.ImproperList	improper list

Handler API
	Function	Meaning
	await portals.callback(mod, fun, args, timeoutMs)	Call an Elixir function and await its result
	portals.sendMessage(pid, value)	Fire-and-forget message to a PID
	portals.isCancelled()	true once Elixir has cancelled the current call
	portals.currentDeadlineMs()	The :deadline_ms the caller attached, or null
	portals.currentCallbackDepth()	How deeply nested in callbacks the current call is
	portals.runtime()	{ name, version } of the runtime the worker runs on

On Node.js, Bun and Deno the call context travels with
AsyncLocalStorage, so these work after any number of awaits. On
QuickJS, see the note above.
Gotchas
	One event loop per worker. Concurrency comes from async I/O. A
synchronous CPU-heavy handler blocks every other call on that worker,
callbacks and streams included. Scale CPU work with pool :size, or move
it to worker_threads (Node.js, Bun) or a Web Worker (Deno).

	Node.js ES modules don't read NODE_PATH. In a .mjs worker on
Node.js, import 'portals-worker' fails with ERR_MODULE_NOT_FOUND. Use
createRequire, or run that worker on Bun:
import { createRequire } from 'node:module';
const require = createRequire(import.meta.url);
const { Worker } = require('portals-worker');

	NODE_PATH has the lowest priority. On Node.js and Bun, a
portals-worker package in a local node_modules would shadow the
bundled SDK. Don't install one.

	Deno needs CommonJS detection for .js files. Portals passes
--unstable-detect-cjs. If you override the Deno command yourself, keep
it, or use .cjs files.

	Large integers become BigInt. Values beyond 2^53 arrive as BigInt,
which doesn't mix with number arithmetic. Integral floats encode as
integers unless wrapped in portals.float().

	Wrap raw bytes in %Portals.Codec.Bin{}. A plain Elixir binary that
is not valid UTF-8 is decoded as a string with the invalid bytes replaced
by U+FFFD, so the data is silently corrupted. Wrapped bytes arrive as a
Buffer.

	console.log goes nowhere. stdout and stderr are discarded under the
default transport (on QuickJS, console output goes to stderr). Set
PORTALS_LOG_FILE, or pass logger: (message) => ... to
new Worker(...) for the SDK's own logs.

	Unregistered module names are resolved from the BEAM's working
directory. Register modules explicitly, or set modulePaths: [__dirname].


Best practices
	Register every module in modules: with require('./...') paths
relative to the entry script.
	Write workers as CommonJS. The same files then run on all four runtimes,
and switching is a one-word change in Elixir.
	Make handlers async and await I/O. Never use synchronous file or
network APIs (fs.readFileSync, execSync) in a handler.
	Create clients and caches at module load, and reuse them across calls.
	Return plain data (objects, arrays, strings, numbers, Buffers). Class
instances are encoded as plain objects with only their own enumerable
properties.
	For long jobs, check portals.isCancelled() between steps and respect
portals.currentDeadlineMs().



  

    PHP

Run PHP code from Elixir in supervised, pooled PHP CLI processes. The
portals_php package bundles a dependency-free worker SDK and loads it
into each worker with PHP's auto_prepend_file setting, so the
Portals\ classes and functions are available without a require or a
Composer package. Your own Composer dependencies keep working through your
autoloader.
Requirements: the PHP 8.1+ CLI, 64-bit, with the standard mbstring
extension, on the machine that runs the workers. No other extensions are
needed (no pcntl, no parallel).
This page walks through a complete worker, a text_tools module that
counts words, parses integers, reports progress back to Elixir, messages a
process and streams text. The same example exists for every language, and
the code below is exactly the code Portals' own test suite runs.
1. Install
# mix.exs
def deps do
  [
    {:portals_php, "~> 0.1.0"}
  ]
end
portals_php depends on portals, so this is the only line you need.
2. Write the handlers
Handlers are public static methods. Method names are matched exactly or in
camelCase form ("word_count" also finds wordCount). Mark streaming
targets with the #[Portals\StreamHandler] attribute.
// priv/php/TextTools.php
<?php

declare(strict_types=1);

use Portals\Pid;
use Portals\Stream;
use Portals\StreamHandler;

final class TextTools
{
    public static function word_count(string $text): int
    {
        return count(preg_split('/\s+/', trim($text), -1, PREG_SPLIT_NO_EMPTY));
    }

    public static function parse_int(string $text): int
    {
        if (filter_var($text, FILTER_VALIDATE_INT) === false) {
            // Becomes %Portals.Error{kind: :remote}.
            throw new InvalidArgumentException("not an integer: {$text}");
        }
        return (int) $text;
    }

    public static function progress(int $steps): int
    {
        for ($step = 1; $step <= $steps; $step++) {
            // Suspends only this call's fiber until MyApp.Progress.report/1 returns.
            Portals\callback('Elixir.MyApp.Progress', 'report', [$step]);
        }
        return $steps;
    }

    public static function notify(Pid $pid, string $text): string
    {
        Portals\send_message($pid, strtoupper($text)); // fire-and-forget
        return 'sent';
    }

    #[StreamHandler]
    public static function upcase_stream(Stream $stream): int
    {
        $count = 0;
        foreach ($stream as $chunk) {          // ends when the BEAM half-closes its side
            $stream->send(strtoupper($chunk)); // waits while the BEAM's credit is used up
            $count++;
        }
        return $count;                         // the stream's final result
    }
}
3. Write the entry script
// priv/php/worker.php
<?php

declare(strict_types=1);

// Portals starts this script and appends the socket path as the last
// argument. The SDK is already loaded (auto_prepend_file).
require __DIR__ . '/TextTools.php';

(new Portals\Worker(
    maxConcurrency: 8,
    maxStreams: 4,
    modules: ['text_tools' => TextTools::class],
))->run();
modules: maps the name Elixir uses in CALL to a class name, an object,
or an array of name => callable. Without an entry, the SDK looks for a
loaded or autoloadable class ("text_tools" -> TextTools,
"MyApp.Text" -> MyApp\Text) or a <module>.php file in modulePaths
(default: the working directory, which is the BEAM's). maxConcurrency
bounds how many calls run at once. maxStreams is a separate budget for
streams.
If you use Composer, require your autoloader at the top of worker.php:
require __DIR__ . '/vendor/autoload.php';.
4. Start a pool
# lib/my_app/application.ex
def start(_type, _args) do
  children = [
    {Portals.Pool,
     Portals.PHP.worker_opts(
       script: Application.app_dir(:my_app, "priv/php/worker.php"),
       name: MyApp.PHP,
       size: 4
     )}
  ]

  Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
end
	Option	Default	Use it for
	:php	"php"	A specific CLI binary, e.g. "/usr/bin/php8.3"
	:php_args	[]	php.ini overrides, e.g. ["-d", "memory_limit=512M"]
	:prepend_sdk	true	Set to false if your php.ini already uses auto_prepend_file (see Gotchas)
	:args	[]	Arguments to your script (before the socket path Portals appends)
	:env	[]	Extra environment variables

5. Call it
iex> Portals.Pool.call(MyApp.PHP, "text_tools", "word_count", ["hello world"])
{:ok, 2}

iex> Portals.Pool.call(MyApp.PHP, "text_tools", "parse_int", ["12"])
{:ok, 12}
6. Errors
iex> {:error, error} = Portals.Pool.call(MyApp.PHP, "text_tools", "parse_int", ["nope"])
iex> error.kind
:remote
iex> error.remote["exception_type"]
"InvalidArgumentException"
error.message holds the exception message and error.stacktrace the
worker-side stack trace as a list of strings. Use Portals.Pool.call!/5 to
raise Portals.CallError instead.
7. Call back into Elixir
Portals\callback($module, $function, $args) runs an Elixir function and
returns its result. The progress handler above calls this module:
defmodule MyApp.Progress do
  require Logger

  def report(step) do
    Logger.info("text_tools progress: step #{step}")
    :ok
  end
end
iex> Portals.Pool.call(MyApp.PHP, "text_tools", "progress", [3])
{:ok, 3}
The callback suspends only the current call's fiber, so the worker keeps
serving other calls meanwhile. The fourth argument is a timeout in
seconds. A failing Elixir function throws Portals\RemoteError.
8. Send messages to Elixir processes
A PID passed as an argument arrives as an opaque Portals\Pid:
iex> Portals.Pool.call(MyApp.PHP, "text_tools", "notify", [self(), "hi"])
{:ok, "sent"}
iex> flush()
{:portals_message, #PID<0.312.0>, "HI"}
9. Stream
A #[StreamHandler] method receives a Portals\Stream first.
foreach yields inbound chunks until Elixir half-closes its side, and
$stream->send() waits while Elixir's credit window is full. The return
value is the stream's final result.
{:ok, worker} = Portals.start_worker(Portals.PHP.worker_opts(script: Application.app_dir(:my_app, "priv/php/worker.php")))

{:ok, stream} = Portals.open_stream(worker, "text_tools", "upcase_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b", "c"])
["A", "B", "C"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
{:ok, 3} = Portals.Stream.await(stream)
Streams also have $stream->recv($timeout) (returns null at the end),
$stream->sendAll($chunks) and $stream->halfClose(). Timeouts are in
seconds.
10. Deploy
	Keep the PHP files in priv/php/ (with vendor/ if you use Composer)
and build paths with Application.app_dir(:my_app, "priv/php/...").
mix release copies priv/, including the SDK bundled in portals_php.
	Install the PHP CLI in the release image, and run
composer install --no-dev --optimize-autoloader in priv/php while
building it.
	mix portals.sdk_path php prints the SDK's src directory. Add it to
your IDE's include paths (PhpStorm: PHP > Include Path; Intelephense:
intelephense.environment.includePaths) for completion on Portals\.

Values
	Elixir	PHP	Back to Elixir
	nil, true, false	null, true, false	same
	integer	int; beyond 64-bit, Portals\BigInt	integer
	float	float	float
	string	string	string (plain PHP strings are always sent as text)
	%Portals.Codec.Bin{data: bytes}	Portals\Bin	wrap bytes in new Portals\Bin(...) to send %Portals.Codec.Bin{}
	list	list array	list
	map	Portals\Map (array-like)	any non-list array or a Portals\Map becomes a map
	tuple / atom	Portals\Tuple / Portals\Atom	tuple / atom (if it already exists)
	PID / reference	Portals\Pid / Portals\Reference (opaque)	the same PID / reference
	improper list	Portals\ImproperList	improper list

Handler API
	Function	Meaning
	Portals\callback($mod, $fun, $args, $timeout)	Call an Elixir function and wait for its result
	Portals\send_message($pid, $value)	Fire-and-forget message to a PID
	Portals\is_cancelled()	true once Elixir has cancelled the current call
	Portals\current_deadline_ms()	The :deadline_ms the caller attached, or null
	Portals\current_callback_depth()	How deeply nested in callbacks the current call is
	Portals\sleep($seconds)	Cooperative sleep that suspends only this call

Gotchas
	One thread per worker; blocking calls block everything. Calls run as
fibers on a single event loop. Native sleep(), blocking curl_exec,
PDO queries and long CPU loops stall every other call on that worker until
they finish. Use Portals\sleep() for waits, and scale blocking work with
pool :size rather than maxConcurrency.
	Empty arrays are lists. PHP can't tell [] from an empty map, so an
empty array reaches Elixir as []. Return new Portals\Map([]) when
Elixir expects %{}. Maps you receive are Portals\Map objects for the
same reason; use $map['key'] or $map->toArray().
	Bytes must be wrapped both ways. Return new Portals\Bin($bytes) for
binary data. A plain PHP string is always sent as text.
	auto_prepend_file is a single setting. If your php.ini already
prepends a file, Portals' -d auto_prepend_file=... replaces it for the
worker. Pass prepend_sdk: false and load the SDK yourself with
require_once getenv('PORTALS_SDK_PATH') . '/portals.php';. Use
require_once, not require: loading the SDK twice is a fatal
redeclaration error.
	echo output goes nowhere. stdout and stderr are discarded under the
default transport. Set PORTALS_LOG_FILE, or pass logger: fn (string $message) => ... to new Portals\Worker(...).
	The CLI's memory_limit applies. Long-lived workers that accumulate
data can hit it. Set it with php_args: ["-d", "memory_limit=..."].
	Code is loaded once. OPcache or not, changed files take effect only
after the worker restarts.

Best practices
	Register every module in modules:. It keeps arbitrary classes from
being callable and skips the lookup.
	Prefer static methods and keep handlers stateless. An instance-method
handler class is instantiated once (no-argument constructor) and reused
across calls, so its properties are shared state.
	Use Portals\sleep() and fiber-friendly I/O; anything else serializes
the worker.
	Use typed parameters (string $text, int $steps). Mismatched
arguments then fail with a clear TypeError reported to Elixir.
	Return plain arrays and scalars. Convert objects with
JsonSerializable or get_object_vars() first.



  

    Java

Run Java code from Elixir in supervised, pooled JVM processes. The
portals_java package bundles the dependency-free Java worker SDK as a
prebuilt portals.jar (compiled for Java 17) and puts it first on each
worker's classpath. Nothing comes from Maven. Your own classes and jars go
on the classpath after it.
Requirements: JDK 17 or newer: javac to compile your handlers, and
java on the machine that runs the workers. The SDK uses only the JDK
standard library, including java.nio's Unix-domain sockets.
This page walks through a complete worker, a TextTools class that counts
words, parses integers, reports progress back to Elixir, messages a process
and streams text. The same example exists for every language, and the code
below is exactly the code Portals' own test suite runs.
1. Install
# mix.exs
def deps do
  [
    {:portals_java, "~> 0.1.0"}
  ]
end
portals_java depends on portals, so this is the only line you need.
2. Write the handlers
Handlers are public static methods. Elixir calls them by wire name, which
matches the method name exactly or in camelCase ("word_count" ->
wordCount). Mark streaming targets with @StreamHandler.
// priv/java/src/com/example/TextTools.java
package com.example;

import java.util.List;
import portals.Pid;
import portals.Portals;
import portals.Stream;
import portals.StreamHandler;

public final class TextTools {
  private TextTools() {}

  // The wire name "word_count" maps onto wordCount.
  public static long wordCount(String text) {
    String trimmed = text.strip();
    return trimmed.isEmpty() ? 0 : trimmed.split("\\s+").length;
  }

  public static long parseInt(String text) {
    return Long.parseLong(text); // a NumberFormatException becomes %Portals.Error{kind: :remote}
  }

  public static long progress(long steps) throws InterruptedException {
    for (long step = 1; step <= steps; step++) {
      // Blocks this handler's thread until MyApp.Progress.report/1 returns.
      Portals.callback("Elixir.MyApp.Progress", "report", List.of(step));
    }
    return steps;
  }

  public static String notify(Pid pid, String text) {
    Portals.sendMessage(pid, text.toUpperCase()); // fire-and-forget
    return "sent";
  }

  @StreamHandler
  public static long upcaseStream(Stream stream) throws InterruptedException {
    long count = 0;
    for (Object chunk : stream) { // ends when the BEAM half-closes its side
      stream.send(((String) chunk).toUpperCase()); // blocks while the BEAM's credit is used up
      count++;
    }
    return count; // the stream's final result
  }
}
3. Write the entry point
// priv/java/src/com/example/RunWorker.java
package com.example;

import portals.Worker;

public final class RunWorker {
  private RunWorker() {}

  // Portals starts this class and appends the socket path as the last argument.
  public static void main(String[] args) throws Exception {
    new Worker()
        .maxConcurrency(8)
        .maxStreams(4)
        .register("text_tools", TextTools.class)
        .run(args);
    System.exit(0);
  }
}
register(name, Class) exposes that class's public static methods under
the module name Elixir uses. A registered object instance also exposes its
public instance methods, and .function(module, name, lambda) registers a
single lambda. run(args) blocks until the BEAM shuts the worker down;
System.exit(0) then ends the JVM even if a library left non-daemon
threads running. Unary calls run on a pool of maxConcurrency threads and
streams on a separate pool of maxStreams.
4. Compile against the bundled jar
mix portals.sdk_path java prints the path to portals.jar as its last
line of output (a first run may also print dependency compilation
messages, hence the tail):
javac --release 17 -d priv/java/classes \
  -cp "$(mix portals.sdk_path java | tail -n 1)" \
  $(find priv/java/src -name '*.java')

Run this whenever the Java sources change, for example from a Mix alias
before compile, or from your build image.
5. Start a pool
# lib/my_app/application.ex
def start(_type, _args) do
  children = [
    {Portals.Pool,
     Portals.Java.worker_opts(
       main: "com.example.RunWorker",
       classpath: [Application.app_dir(:my_app, "priv/java/classes")],
       name: MyApp.Java,
       size: 4
     )}
  ]

  Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
end
	Option	Default	Use it for
	:main	required	The class whose main runs the worker
	:classpath	[]	Your class directories and jars, after portals.jar
	:java	"java"	A specific JDK, e.g. "/usr/lib/jvm/java-21/bin/java"
	:java_args	[]	JVM flags, e.g. ["-Xmx256m", "-XX:+UseSerialGC"]
	:args	[]	Arguments to main (before the socket path Portals appends)
	:env	[]	Extra environment variables

6. Call it
iex> Portals.Pool.call(MyApp.Java, "text_tools", "word_count", ["hello world"])
{:ok, 2}

iex> Portals.Pool.call(MyApp.Java, "text_tools", "parse_int", ["12"])
{:ok, 12}
7. Errors
Any exception thrown by a handler becomes a structured error.
exception_type is the exception's fully qualified class name:
iex> {:error, error} = Portals.Pool.call(MyApp.Java, "text_tools", "parse_int", ["nope"])
iex> error.kind
:remote
iex> error.remote["exception_type"]
"java.lang.NumberFormatException"
error.message holds the exception message and error.stacktrace the
worker-side stack trace as a list of strings. Use Portals.Pool.call!/5 to
raise Portals.CallError instead.
8. Call back into Elixir
Portals.callback(module, function, args) runs an Elixir function and
returns its result. The progress handler above calls this module:
defmodule MyApp.Progress do
  require Logger

  def report(step) do
    Logger.info("text_tools progress: step #{step}")
    :ok
  end
end
iex> Portals.Pool.call(MyApp.Java, "text_tools", "progress", [3])
{:ok, 3}
The callback blocks only the handler's own thread. An overload takes a
timeout in milliseconds. A failing Elixir function throws
portals.RemoteException and a timeout portals.CallbackTimeoutException,
both unchecked.
9. Send messages to Elixir processes
A PID passed as an argument arrives as an opaque portals.Pid:
iex> Portals.Pool.call(MyApp.Java, "text_tools", "notify", [self(), "hi"])
{:ok, "sent"}
iex> flush()
{:portals_message, #PID<0.312.0>, "HI"}
10. Stream
A @StreamHandler method receives a portals.Stream first. Iterating it
yields inbound chunks until Elixir half-closes its side, and send blocks
while Elixir's credit window is full. The return value is the stream's
final result.
{:ok, worker} = Portals.start_worker(Portals.Java.worker_opts(main: "com.example.RunWorker", classpath: [Application.app_dir(:my_app, "priv/java/classes")]))

{:ok, stream} = Portals.open_stream(worker, "text_tools", "upcase_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b", "c"])
["A", "B", "C"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
{:ok, 3} = Portals.Stream.await(stream)
Streams also have recv() / recv(timeoutMs) (returns null at the end),
sendAll(chunks) and halfClose().
11. Deploy
	Compile your classes into priv/java/classes (or package a jar into
priv/java/) before mix release, and build paths with
Application.app_dir/2. The release copies priv/, including
portals.jar from portals_java.
	The release machine needs a Java 17+ runtime (a JRE is enough at
run time).
	Point your IDE's project libraries at mix portals.sdk_path java to get
completion for portals.*.

Values
	Elixir	Java	Back to Elixir
	nil, true, false	null, Boolean	same
	integer	Long, or BigInteger beyond 64-bit	integer (int, long, BigInteger, ...)
	float	Double	float (an integral double still encodes as a float)
	string	String	string
	%Portals.Codec.Bin{data: bytes}	byte[]	byte[] becomes %Portals.Codec.Bin{}
	list	List<Object>	any List
	map	Map<String, Object>	map with string keys
	tuple / atom	portals.Tuple / portals.Atom	tuple / atom (if it already exists)
	PID / reference	portals.Pid / portals.Ref (opaque)	the same PID / reference
	improper list	portals.ImproperList	improper list

Arguments are adapted to the declared parameter types: integers to
long/int/short/byte/BigInteger when they fit, numbers to
double/float, atoms to String. Anything else must already be an
instance of the declared type, so declare Object to accept any term.
Overloads are chosen by argument count.
Handler API
	Method	Meaning
	Portals.callback(mod, fun, args[, timeoutMs])	Call an Elixir function and wait for its result
	Portals.sendMessage(pid, value)	Fire-and-forget message to a PID
	Portals.isCancelled()	true once Elixir has cancelled the current call
	Portals.currentDeadlineMs()	The :deadline_ms the caller attached, or null
	Portals.currentCallbackDepth()	How deeply nested in callbacks the current call is

Gotchas
	JVM startup counts against the connect timeout. A worker must start,
load your classes and connect within connect_timeout: (default 5
seconds), and the same applies on every restart. Keep main light, and
for fast starts consider
java_args: ["-XX:TieredStopAtLevel=1", "-Xshare:auto"].
	Every worker is a whole JVM. A pool of 8 is 8 heaps. Set -Xmx in
:java_args and size pools for memory, not just CPU.
	Compile against the bundled jar. At run time portals.jar from
portals_java is first on the classpath, so classes compiled against
some other copy of the SDK can fail with NoSuchMethodError. Always
compile with -cp "$(mix portals.sdk_path java | tail -n 1)", and never
put a second portals jar on :classpath.
	Wrap raw bytes in %Portals.Codec.Bin{}. A plain Elixir binary that
is not valid UTF-8 is decoded as a String with the invalid bytes
replaced by U+FFFD, so the data is silently corrupted. Wrapped bytes arrive
as byte[].
	System.out goes nowhere. stdout and stderr are discarded under the
default transport. Set PORTALS_LOG_FILE, or pass .logger(message -> ...) to the Worker.
	Lambda-registered handlers bypass type adaptation. Handlers
registered with .function(...) receive raw decoded List<Object>
arguments (Long, String, ...); cast them yourself.
	Cancellation is cooperative. Poll Portals.isCancelled() in long
loops. Cancelling a stream does interrupt a pending send/recv.

Best practices
	Keep handler classes stateless with static methods. Use instance
registration (register("cache", new CacheHandlers(...))) when you need
shared, thread-safe state such as a connection pool.
	Do expensive initialization in main before run(args), within the
connect timeout, so the first call doesn't pay for it.
	Declare precise parameter types (String, long) to get automatic
conversion and clear errors, and Object only where any term is valid.
	Return Map, List, String, numbers and byte[], not domain
objects.



  

    Go

Run Go code from Elixir in supervised, pooled worker processes. Go workers
are compiled programs, so portals_go plays two roles. At build time it
provides the Go SDK sources in deps/, which your module points at with a
replace directive. At run time Portals.Go.worker_opts/1 launches the
binary you built. The SDK is never fetched from the Go module proxy.
Requirements: Go 1.21 or newer to build the worker. The machine that
runs the workers needs only the binary. The SDK uses only the standard
library.
This page walks through a complete worker that counts words, parses
integers, reports progress back to Elixir, messages a process and streams
text. The same example exists for every language, and the code below is
exactly the code Portals' own test suite runs.
1. Install
# mix.exs
def deps do
  [
    {:portals_go, "~> 0.1.0"}
  ]
end
portals_go depends on portals, so this is the only line you need.
Run mix deps.get: the SDK sources now live in
deps/portals_go/priv/go.
2. Create the Go module
Keep the worker in a go/ directory at the root of your Mix project, so
deps/ is one level up:
// go/go.mod
module example.com/text_worker

go 1.21

require github.com/Ziinc/portals/sdk/go v0.0.0

// The SDK comes from the portals_go Hex package in deps/, never the Go proxy.
replace github.com/Ziinc/portals/sdk/go => ../deps/portals_go/priv/go
v0.0.0 is a placeholder: the replace directive always wins, so the
SDK version is whatever mix.lock pins for portals_go. go mod tidy,
go build and gopls all resolve the module offline through it. If your
worker lives elsewhere, adjust the relative path. mix portals.sdk_path go | tail -n 1 prints the absolute SDK directory.
3. Write the worker
Go can't look functions up by name at run time, so every target is
registered explicitly under the module/function names Elixir calls:
// go/main.go
package main

import (
	"log"
	"strconv"
	"strings"

	portals "github.com/Ziinc/portals/sdk/go"
)

func main() {
	// Portals starts this binary and appends the socket path as the last argument.
	w := portals.NewWorker(portals.Options{MaxConcurrency: 8, MaxStreams: 4})

	w.Handle("text_tools", "word_count", func(c *portals.Call, args portals.Args) (any, error) {
		text, err := args.String(0)
		if err != nil {
			return nil, err
		}
		return len(strings.Fields(text)), nil
	})

	w.Handle("text_tools", "parse_int", func(c *portals.Call, args portals.Args) (any, error) {
		text, err := args.String(0)
		if err != nil {
			return nil, err
		}
		return strconv.Atoi(text) // an error becomes %Portals.Error{kind: :remote}
	})

	w.Handle("text_tools", "progress", func(c *portals.Call, args portals.Args) (any, error) {
		steps, err := args.Int(0)
		if err != nil {
			return nil, err
		}
		for step := int64(1); step <= steps; step++ {
			// Blocks this goroutine until MyApp.Progress.report/1 returns.
			if _, err := c.Callback("Elixir.MyApp.Progress", "report", step); err != nil {
				return nil, err
			}
		}
		return steps, nil
	})

	w.Handle("text_tools", "notify", func(c *portals.Call, args portals.Args) (any, error) {
		pid, err := args.Pid(0)
		if err != nil {
			return nil, err
		}
		text, err := args.String(1)
		if err != nil {
			return nil, err
		}
		return "sent", c.SendMessage(pid, strings.ToUpper(text)) // fire-and-forget
	})

	w.HandleStream("text_tools", "upcase_stream", func(c *portals.Call, s *portals.Stream, args portals.Args) (any, error) {
		count := 0
		for {
			chunk, err := s.Recv() // io.EOF once the BEAM half-closes its side
			if err != nil {
				return count, nil // the stream's final result
			}
			text, _ := chunk.(string)
			if err := s.Send(strings.ToUpper(text)); err != nil { // blocks while the BEAM's credit is used up
				return nil, err
			}
			count++
		}
	})

	if err := w.Run(); err != nil {
		log.Fatal(err)
	}
}
Each call runs on its own goroutine. At most MaxConcurrency unary
handlers run at once, and up to MaxStreams streams are open at once,
budgeted separately so streams never starve ordinary calls.
4. Build it
cd go && go build -o ../priv/bin/text_worker .

Build into priv/ so the binary ships with your release. A Mix alias
keeps it in step with your Elixir build:
# mix.exs
defp aliases do
  [compile: [&build_go_worker/1, "compile"]]
end

defp build_go_worker(_args) do
  {_, 0} = System.cmd("go", ["build", "-o", "../priv/bin/text_worker", "."], cd: "go")
end
5. Start a pool
# lib/my_app/application.ex
def start(_type, _args) do
  children = [
    {Portals.Pool,
     Portals.Go.worker_opts(
       binary: Application.app_dir(:my_app, "priv/bin/text_worker"),
       name: MyApp.Go,
       size: 4
     )}
  ]

  Supervisor.start_link(children, strategy: :one_for_one, name: MyApp.Supervisor)
end
	Option	Default	Use it for
	:binary	required	Path to the compiled worker
	:args	[]	Arguments to the binary (before the socket path Portals appends)
	:env	[]	Extra environment variables, e.g. [{"GOMAXPROCS", "2"}]

worker_opts/1 raises if the binary doesn't exist, so a missing build
fails at startup with a clear message.
6. Call it
iex> Portals.Pool.call(MyApp.Go, "text_tools", "word_count", ["hello world"])
{:ok, 2}

iex> Portals.Pool.call(MyApp.Go, "text_tools", "parse_int", ["12"])
{:ok, 12}
7. Errors
A returned error becomes a structured error, and exception_type is its
Go type. A panic is recovered and reported the same way, with its stack:
iex> {:error, error} = Portals.Pool.call(MyApp.Go, "text_tools", "parse_int", ["nope"])
iex> error.kind
:remote
iex> error.remote["exception_type"]
"*strconv.NumError"
error.message holds the exception message and error.stacktrace the
worker-side stack trace as a list of strings. Use Portals.Pool.call!/5 to
raise Portals.CallError instead.
Return a *portals.Error to choose the reported kind and details
yourself.
8. Call back into Elixir
c.Callback(module, function, args...) runs an Elixir function and
returns its result. The progress handler above calls this module:
defmodule MyApp.Progress do
  require Logger

  def report(step) do
    Logger.info("text_tools progress: step #{step}")
    :ok
  end
end
iex> Portals.Pool.call(MyApp.Go, "text_tools", "progress", [3])
{:ok, 3}
The callback blocks only the handler's goroutine. Use
c.CallbackContext(ctx, ...) to bound it with a context. A failing Elixir
function returns a *portals.Error.
9. Send messages to Elixir processes
args.Pid(i) reads a PID argument, and c.SendMessage(pid, value)
delivers a value to it:
iex> Portals.Pool.call(MyApp.Go, "text_tools", "notify", [self(), "hi"])
{:ok, "sent"}
iex> flush()
{:portals_message, #PID<0.312.0>, "HI"}
10. Stream
HandleStream registers a streaming target. s.Recv() returns the next
inbound chunk, or io.EOF once Elixir half-closes its side. s.Send()
blocks while Elixir's credit window is full. The returned value is the
stream's final result.
{:ok, worker} = Portals.start_worker(Portals.Go.worker_opts(binary: Application.app_dir(:my_app, "priv/bin/text_worker")))

{:ok, stream} = Portals.open_stream(worker, "text_tools", "upcase_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b", "c"])
["A", "B", "C"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
{:ok, 3} = Portals.Stream.await(stream)
RecvTimeout/SendTimeout take a time.Duration, and s.HalfClose()
closes your side early.
11. Deploy
	In Docker, run mix deps.get before go build: the replace directive
needs deps/portals_go to exist. A multi-stage build can copy deps/
and your Go sources into a golang stage, build the binary into
priv/bin/, and copy it into the release stage.
	Build for the release machine's platform. Cross-compile with
GOOS=linux GOARCH=amd64, and use CGO_ENABLED=0 for a static binary
that runs on minimal images.
	The runtime image needs no Go toolchain, only the binary from priv/.

Values
	Elixir	Go (decoded)	Go (accepted when returning)
	nil, true, false	nil, bool	same
	integer	int64; uint64 above math.MaxInt64; *big.Int beyond 64 bits	any integer type, *big.Int
	float	float64	float64, float32
	string	string	string
	%Portals.Codec.Bin{data: bytes}	[]byte	[]byte
	list	[]any	any slice or array
	map	map[string]any	any string-keyed map
	tuple / atom	portals.Tuple / portals.Atom	same
	PID / reference	portals.Pid / portals.Reference (opaque, comparable)	same
	improper list	portals.ImproperList	same

portals.Args has typed accessors (Int, BigInt, Float, String,
Bytes, Bool, Pid, List, Map, Get) that return an
*portals.ArgumentError on a type mismatch.
Handler API
	*portals.Call method	Meaning
	Callback(mod, fun, args...)	Call an Elixir function and wait for its result
	CallbackContext(ctx, mod, fun, args...)	The same, bounded by ctx
	SendMessage(pid, value)	Fire-and-forget message to a PID
	Context()	Cancelled when Elixir cancels the call or stream
	Cancelled()	true once Elixir has cancelled the call
	DeadlineMS()	The :deadline_ms the caller attached, and whether there was one
	CallbackDepth()	How deeply nested in callbacks the current call is

Gotchas
	Rebuild after upgrading portals_go. The protocol handshake requires
the binary's SDK to match the BEAM exactly, so a binary built against an
older deps/portals_go fails to start after mix deps.update. Rebuild
it as part of every build, as with the alias above.
	Every target must be registered. A CALL to an unregistered
module/function returns a remote *portals.UndefinedError; there is no
reflection-based lookup.
	Integers decode as int64. args.Int(i) returns int64, and a raw
args.Get(i) holds int64, uint64 or *big.Int. Don't type-assert to
int.
	Wrap raw bytes in %Portals.Codec.Bin{}. Wrapped bytes arrive as
[]byte and plain binaries as string, so use args.Bytes(i) for
binary payloads.
	Logs go nowhere by default. stdout and stderr are discarded under the
default transport. Set PORTALS_LOG_FILE, or set Options.Logger. Plain
log.Printf output is discarded too.
	The binary is platform-specific. A binary built on macOS won't run in
a Linux container. Build in the image, or cross-compile.

Best practices
	Pass c.Context() to everything a handler does (HTTP requests, database
queries), so a cancelled call stops promptly.
	Validate arguments with the typed args accessors and return their
errors as-is. They report clear ArgumentErrors to Elixir.
	Keep shared state behind a sync.Mutex or in goroutine-safe types.
Handlers run concurrently.
	Return map[string]any, slices, strings and numbers, not structs.
Convert structs to maps first.
	Commit go.mod with the relative replace and rebuild the binary in CI
and in your release build, never by hand.



  

    Portals wire protocol v1

Status: implemented in Portals.Protocol, Portals.Codec.MessagePack,
Portals.TermExtensions, and Portals.Handshake. This document must stay in
sync with those modules; the modules are authoritative where they disagree.
This is a language-neutral specification: a new SDK can be implemented from
this document, protocol/vectors/golden.exs, and protocol/malformed/fixtures.exs
alone, without reading Elixir source.
1. Transport framing
Each frame is emitted as a MessagePack-encoded envelope, length-prefixed on
the wire as a 4-byte big-endian unsigned length followed by that many bytes
of envelope. The length prefix is transport framing, not part of the codec
payload measured against max_frame_size below (the codec measures the
encoded envelope's own byte size).
2. Envelope shape
Every frame is a MessagePack array whose first element is an integer frame
tag:
[tag, field_1, field_2, ...]
Frames have fixed minimum arity and an optional bounded number of trailing
fields, given per frame below. Decoders must reject any envelope that is not
an array, whose first element is not an integer, whose tag is unknown, or
whose arity is out of range, without raising and without malformed input
propagating past that connection.
3. Frame tags and layouts
	Tag	Frame	Direction	Fields (after tag)
	1	HELLO	Worker → BEAM	protocol_version, runtime, max_concurrency, max_streams, features
	2	READY	BEAM → Worker	protocol_version, limits
	3	CALL	BEAM → Worker	request_id, module, function, args[, deadline_ms[, callback_depth]]
	4	RETURN	Worker → BEAM	request_id, value
	5	ERROR	Worker → BEAM	request_id, error_map
	6	CANCEL	BEAM → Worker	request_id
	7	CALLBACK	Worker → BEAM	callback_id, module, function, args[, depth]
	8	CALLBACK_RETURN	BEAM → Worker	callback_id, value
	9	CALLBACK_ERROR	BEAM → Worker	callback_id, error_map
	10	MESSAGE	Worker → BEAM	target_pid, value
	11	STREAM_DATA	Either	stream_id, chunk
	12	CREDIT	Either	stream_id, byte_count[, frame_count]
	13	HALF_CLOSE	Either	stream_id
	14	PING	Either	nonce
	15	PONG	Either	nonce
	16	SHUTDOWN	BEAM → Worker	[reason] (optional)

error_map is a string-keyed map with at least kind and message, and may
include details, remote (foreign language/exception metadata), and a
bounded, normalized stacktrace.
4. Handshake and version matching
The worker connects and sends HELLO first. protocol_version must equal
the BEAM's own protocol version (Portals.Protocol.version/0, currently 1)
exactly. On a match, the BEAM replies with READY carrying its
configured limits (§6) and the connection becomes usable. On any mismatch,
the BEAM never sends READY; it closes the connection and worker startup
fails deterministically. There is no negotiation of intermediate versions.
HELLO's max_concurrency and max_streams are the worker's own
advertised capacities and are independent of each other: max_concurrency
bounds concurrently executing unary CALLs, max_streams bounds
concurrently open streams (§9.5). A worker that does not implement
streaming advertises max_streams 0.
5. Value model
Core MessagePack types:
	nil, true/false
	signed/unsigned integers representable in 64 bits, using the smallest
MessagePack integer encoding available
	IEEE 754 double-precision floats
	UTF-8 strings (MessagePack str)
	raw binaries (MessagePack bin) — see §5.2 on how implementations pick
str vs bin
	arrays
	string-keyed maps (non-string keys are rejected)

5.1 Erlang-value extensions
Layered on MessagePack ext (fixext1/2/4/8/16 or ext8/16/32), each tagged
with a Portals extension type code:
	Type code	Name	Payload
	0	tuple	MessagePack array of the tuple's elements
	1	atom	UTF-8 atom text
	2	pid	:erlang.term_to_binary/1 of the PID (opaque to foreign SDKs)
	3	reference	:erlang.term_to_binary/1 of the reference (opaque to foreign SDKs)
	4	bigint	1 sign byte (0 = positive/zero, 1 = negative) followed by the big-endian magnitude
	5	improper_list	MessagePack array of exactly 2 elements: [proper_prefix, tail]

PIDs and references are opaque byte tokens to foreign SDKs: a trusted worker
may store and echo them back (e.g. as a MESSAGE target) but must not
attempt to construct or interpret their bytes itself.
5.2 str vs bin
The reference Elixir codec treats plain host-language strings as
MessagePack str by default. Binary payloads that are not meant to be
interpreted as UTF-8 text (large blobs, images, arbitrary bytes) must be
wrapped by the sending SDK to force bin encoding (in Elixir:
%Portals.Codec.Bin{data: bytes}). Decoders MUST NOT assume bin payloads
are valid UTF-8, and MUST return bin payloads to the host language as a
distinct byte-buffer type rather than a text string.
5.3 Safe decoding rules
	Atoms decode only to an atom that already exists in the runtime.
Decoding text for which no existing atom exists is a decode error
({:unsafe_atom, text}); decoders must never call an unsafe
atom-creation primitive.
hosts without a persistent atom table (Ruby, Python, Node) MAY decode
atoms as native symbols/strings, since the safety concern is specific to
the BEAM.
	PIDs and references decode only through a safe, non-code-executing
deserialization primitive, and the result is type-checked to confirm it
is actually a PID/reference (not an arbitrary term) before it is
accepted. Both local and distributed PIDs are accepted.
	Decoders never evaluate, eval, or otherwise execute anything from the
wire.

6. Limits
Every connection enforces caller-configured limits (see
Portals.Protocol.default_limits/0 for the shipped defaults):
	Limit	Default	Applies to
	max_frame_size	16 MiB	Total encoded bytes of one envelope
	max_nesting_depth	32	Recursion depth while encoding/decoding a term
	max_collection_length	65536	Element count of one array/map/tuple
	max_metadata_size	65536	Bytes of error details/stacktrace metadata
	max_callback_depth	16	Nested reentrant CALLBACK depth
	max_in_flight_callbacks	256	Concurrently outstanding CALLBACKs per connection
	max_in_flight_requests	4096	Concurrently outstanding CALLs per connection
	max_stream_byte_credit	4 MiB	Outstanding CREDIT byte allowance per stream direction
	max_queued_stream_frames	1024	Queued, unacknowledged STREAM_DATA frames per stream direction

max_frame_size bounds the complete encoded envelope, independent of
max_collection_length, which bounds element counts (not raw binary
payload sizes — a single large bin/str payload is bounded only by
max_frame_size).
Exceeding any limit on encode or decode is a codec error, not an exception;
callers must close only the offending connection.
7. Request semantics
	request_id is an unsigned 64-bit integer, monotonically increasing per
connection. A connection must be restarted before ID space exhaustion
rather than wrapping.
	Exactly one terminal RETURN or ERROR is sent per accepted CALL.
Responses may arrive out of order relative to CALLs.
	CANCEL is idempotent: sending it after the terminal response already
arrived (or is in flight) has no effect and produces no additional
response.
	An unknown request_id on a terminal frame is logged/reported and
otherwise ignored, unless it recurs enough to exceed a configurable
protocol-error threshold, at which point the connection is closed.
	CALLBACK/CALLBACK_RETURN/CALLBACK_ERROR use their own independent ID
space (callback_id) and must never be executed inline on the socket
reader — nested calls and out-of-order responses must not deadlock the
connection.

8. Reentrant callbacks and PID messaging
	CALLBACK's optional trailing depth is self-reported by the
worker (the BEAM does not and cannot independently derive it, since
nothing else in the protocol links a CALLBACK to whichever CALL it
is nested under). This is safe specifically because Portals workers are
trusted (see the PRD's non-goals: hostile workers are out of scope);
the BEAM still enforces max_callback_depth and
max_in_flight_callbacks against the reported value, it just does not
attempt to verify it independently. A CALLBACK omitting depth is
treated as depth 1.
	To make depth accounting work across a fully reentrant chain (BEAM
calls worker → worker's handler triggers a CALLBACK → the BEAM
callback handler makes a nested CALL back into the same worker →
that nested call's handler triggers another CALLBACK, etc.), the BEAM
echoes the depth it observed on the inbound CALLBACK as the
callback_depth field of any CALL frame dispatched from within
that callback's handler. A worker's dispatcher reads this field and
uses it as the baseline when it next reports a CALLBACK's own
depth (baseline + 1). A top-level CALL (not originating inside a
callback handler) always carries callback_depth 0.
	The connection's socket reader must never execute the target
module.function inline: every CALLBACK is dispatched to an
independent supervised task, so a slow, blocked, or reentrant handler
can never stall reading further frames or delivering other in-flight
responses.
	Exceeding max_callback_depth or max_in_flight_callbacks is reported
back as a terminal CALLBACK_ERROR with kind: "overload"; it never
silently drops the CALLBACK and never blocks the connection.
	MESSAGE's target_pid is decoded per §5.3 (safe decode, then
type-checked as an actual PID) before delivery. Delivery uses ordinary
BEAM send/2 semantics: fire-and-forget, no acknowledgement, and no
guarantee the target process still exists. Implementations may wrap the
delivered value in an envelope (e.g. Elixir's reference implementation
defaults to {:portals_message, connection, value}) so a target
process can distinguish Portals messages from its other traffic; this
is a local delivery-side convention, not a wire-format concern.

9. Bidirectional streaming and backpressure
9.1 Opening a stream
There is no separate "open stream" frame. A stream is opened by the BEAM
as an ordinary CALL, and that call's request_id is the stream's
stream_id; the two share one ID space per connection, so a stream_id
is never ambiguous. The call's RETURN/ERROR is the stream's terminal
frame: exactly one arrives, after which both peers release all state for
that stream_id.
How a worker decides that a given CALL is a stream is an SDK-local
concern, not a wire concern (the reference Python SDK marks streaming
targets with @portals.stream_handler and passes the handler a stream
object as its first argument). A worker that receives STREAM_DATA,
CREDIT or HALF_CLOSE for a stream_id it does not know must ignore
the frame rather than fail the connection, so that frames still in flight
when a stream terminates are harmless.
Streams are always opened by the BEAM. Once open, both peers may send
STREAM_DATA on it; the worker never initiates a stream of its own.
9.2 Credit
Each direction has its own, completely independent encoded-byte credit
window. A peer may send STREAM_DATA only while it holds enough credit,
and every frame is charged the complete frame size on the wire: the
4-byte length prefix plus the encoded envelope. Credit is never implicit:
	immediately after the CALL that opens a stream, the BEAM sends
CREDIT granting the worker its whole inbound window;
	when a worker accepts a stream, it sends CREDIT granting the BEAM its
whole inbound window;
	thereafter, a peer sends CREDIT as its application consumes frames,
replenishing exactly the bytes consumed.

A window never exceeds the connection's max_stream_byte_credit
(§6). A peer that grants more than that, or that sends more bytes than it
was granted, has committed a protocol violation; the receiver tears down
only that stream (sending CANCEL, or a terminal ERROR with
kind: "protocol") and leaves the connection and all other streams
running.
CREDIT's optional third field, frame_count, is the number of queued
frames the grant acknowledges. It is backward compatible: a CREDIT that
omits it is treated as acknowledging exactly one frame, which is what a
per-frame-consumption sender produces anyway. Grants that carry no frame
acknowledgement (such as the initial window grant) send 0.
9.3 Queued-frame limit
Byte credit alone cannot stop a flood of tiny frames, so each direction
additionally enforces a hard cap of max_queued_stream_frames (§6)
frames that have been sent but not yet acknowledged by a CREDIT
frame_count. A sender must block once it reaches the cap even when
byte credit remains; a receiver that observes the cap exceeded treats it
as a protocol violation scoped to that stream. The two limits are
enforced independently and both apply at all times.
9.4 Half-close and cancellation
HALF_CLOSE closes only the sending direction of the peer that sent
it. The other direction stays fully usable — a peer may half-close
immediately and keep receiving for the rest of the stream's life.
HALF_CLOSE is idempotent, and STREAM_DATA received after the peer's
own HALF_CLOSE is a protocol violation scoped to that stream.
CANCEL on a stream's ID cancels the stream in both directions at once.
It is idempotent, races safely with the terminal RETURN/ERROR, and
requires both peers to release all state for that stream_id: queued
inbound frames, outstanding credit, and any blocked producer (which is
unblocked with a cancelled error rather than left waiting).
9.5 Capacity
A worker advertises its per-worker stream capacity as max_streams in
HELLO (§4), independently of the max_concurrency it advertises for
unary calls. max_streams of 0 means the worker does not implement
streaming; the BEAM then rejects open_stream locally with an overload
error and never sends stream frames to it. Both peers refuse to exceed
the advertised count, reporting overload rather than queueing without
bound.
The two budgets must stay independent in both directions: long-lived
streams must not consume the worker's unary execution capacity (the
reference Python SDK runs stream handlers on a separate thread pool),
and unary saturation must not prevent a stream from being opened or
serviced.
10. Conformance
Portals.Conformance.Runner is a black-box runner: given any module
implementing the Portals.Codec behaviour (encode/2, decode/2), it
replays every entry in protocol/vectors/golden.exs (must round-trip
byte-for-byte semantically) and protocol/malformed/fixtures.exs (must be
rejected with the documented error class, never accepted, never raised).
A non-Elixir SDK satisfies the same conformance requirement by implementing
an equivalent runner against the same two fixture files.
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Decoded HELLO fields.
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          @type t() :: %Portals.Handshake.Hello{
  features: [binary()],
  max_concurrency: pos_integer(),
  max_streams: pos_integer(),
  protocol_version: pos_integer(),
  runtime: binary()
}
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The per-stream credit and terminal-state machine, owned functionally
by Portals.Connection (like the pending-request table) rather than
by a process of its own.
Two completely independent windows:
	send window — send_credit bytes the peer has granted us and
send_frames frames we have sent that the peer has not yet
acknowledged, capped by max_frames;
	receive window — recv_credit bytes we have granted the peer
and recv_frames frames it has sent that our owner has not yet
consumed, capped by max_frames.

Every byte figure is the complete encoded frame size, including the
4-byte length prefix.
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        add_send_credit(state, bytes, frames)

      


        Apply a CREDIT frame received from the peer.



    


    
      
        charge_send(state, bytes)

      


        Charge one outbound frame of bytes encoded bytes against the send
window. Never sends: the caller must only put the frame on the wire
when this returns {:ok, state}.



    


    
      
        consume_inbound(state, bytes, frames)

      


        The owner consumed frames inbound frames totalling bytes encoded
bytes. Returns the replenished state and the number of bytes to grant
back to the peer in a CREDIT frame.



    


    
      
        fully_half_closed?(state)

      


        True when both directions are half-closed; the terminal frame may still be outstanding.



    


    
      
        grant(state)

      


        The initial (or replenishing) grant this side owes the peer: the
unused portion of our receive window. Returns {state, bytes};
bytes is 0 when there is nothing new to grant.



    


    
      
        half_close_inbound(state)

      


        Record the peer's HALF_CLOSE of its sending direction. Idempotent.



    


    
      
        half_close_outbound(state)

      


        Close only this side's sending direction. Idempotent.



    


    
      
        new(id, owner, opts)

      


        A fresh stream with no credit in either direction.



    


    
      
        park_sender(state, waiter)

      


        Park a blocked sender until credit arrives.



    


    
      
        pop_sender(state)

      


        Pop the next parked sender, if any.



    


    
      
        record_inbound(state, bytes)

      


        Record one inbound STREAM_DATA frame of bytes encoded bytes.
Rejects anything the peer was not entitled to send.



    


    
      
        take_senders(state)

      


        Every parked sender, in order, leaving the queue empty.
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          @type t() :: %Portals.Stream.State{
  id: non_neg_integer(),
  inbound: direction_state(),
  max_credit: pos_integer(),
  max_frames: pos_integer(),
  outbound: direction_state(),
  owner: pid(),
  owner_ref: reference() | nil,
  recv_bytes: non_neg_integer(),
  recv_credit: non_neg_integer(),
  recv_frames: non_neg_integer(),
  send_credit: non_neg_integer(),
  send_frames: non_neg_integer(),
  send_waiters: :queue.queue()
}
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          @spec add_send_credit(t(), non_neg_integer(), non_neg_integer()) ::
  {:ok, t()} | {:error, :credit_limit_exceeded}


      


Apply a CREDIT frame received from the peer.
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          @spec charge_send(t(), pos_integer()) ::
  {:ok, t()} | {:error, :outbound_closed | :insufficient_credit | :frame_limit}


      


Charge one outbound frame of bytes encoded bytes against the send
window. Never sends: the caller must only put the frame on the wire
when this returns {:ok, state}.
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          @spec consume_inbound(t(), non_neg_integer(), non_neg_integer()) ::
  {t(), non_neg_integer()}


      


The owner consumed frames inbound frames totalling bytes encoded
bytes. Returns the replenished state and the number of bytes to grant
back to the peer in a CREDIT frame.
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          @spec fully_half_closed?(t()) :: boolean()


      


True when both directions are half-closed; the terminal frame may still be outstanding.
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          @spec grant(t()) :: {t(), non_neg_integer()}


      


The initial (or replenishing) grant this side owes the peer: the
unused portion of our receive window. Returns {state, bytes};
bytes is 0 when there is nothing new to grant.
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          @spec half_close_inbound(t()) :: {:ok, t()} | :already_closed


      


Record the peer's HALF_CLOSE of its sending direction. Idempotent.
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          @spec half_close_outbound(t()) :: {:ok, t()} | :already_closed


      


Close only this side's sending direction. Idempotent.
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          @spec new(non_neg_integer(), pid(), keyword()) :: t()


      


A fresh stream with no credit in either direction.
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          @spec park_sender(t(), term()) :: t()


      


Park a blocked sender until credit arrives.
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          @spec pop_sender(t()) :: {:ok, term(), t()} | :empty


      


Pop the next parked sender, if any.
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          @spec record_inbound(t(), pos_integer()) ::
  {:ok, t()} | {:error, :inbound_closed | :credit_exceeded | :frame_limit}


      


Record one inbound STREAM_DATA frame of bytes encoded bytes.
Rejects anything the peer was not entitled to send.
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          @spec take_senders(t()) :: {[term()], t()}


      


Every parked sender, in order, leaving the queue empty.
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Public API for invoking functions in a supervised external-language
worker (FR-2).
Two entry points exist:
	start_worker/1 (Phase 3) — one directly managed Portals.Connection.
The functions below (call/5, async/5, await/2, cancel/2,
health/1) operate on it.
	start_pool/1 (Phase 4) — a supervised, load-balanced
Portals.Pool of many workers with overflow and checkout. Use
Portals.Pool.call/5 etc. (same shapes as the functions below) once
you have a pool.

Example
{:ok, conn} =
  Portals.start_worker(command: "python3", args: ["priv/python_worker.py"])

{:ok, "hello"} = Portals.call(conn, "bench_worker", "echo", ["hello"])

{:ok, pool} =
  Portals.start_pool(command: "python3", args: ["priv/python_worker.py"], size: 4)

{:ok, "hello"} = Portals.Pool.call(pool, "bench_worker", "echo", ["hello"])
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        async(conn, module, function, args, opts \\ [])

      


        Invoke module/function with args without blocking; await the result with await/2.



    


    
      
        await(request, timeout \\ 5000)

      


        Block for the result of a request started with async/5.



    


    
      
        call(conn, module, function, args, opts \\ [])

      


        Invoke module/function with args and block for the result.



    


    
      
        call!(conn, module, function, args, opts \\ [])

      


        Like call/5, but returns the value directly and raises Portals.CallError on failure.



    


    
      
        cancel(request)

      


        Cooperatively cancel a request started with async/5. Idempotent.



    


    
      
        health(conn)

      


        A snapshot of one worker's status and in-flight request count.



    


    
      
        open_stream(conn, module, function, args \\ [], opts \\ [])

      


        Open a bidirectional stream against module/function (FR-5).



    


    
      
        start_pool(opts)

      


        Start a supervised pool of workers. See Portals.Pool.start_link/1 for options.



    


    
      
        start_worker(opts)

      


        Start and hand-shake with one worker. See Portals.Connection.start_link/1 for options.



    


    
      
        stop_worker(conn, deadline_ms \\ 5000)

      


        Stop a worker, sending SHUTDOWN and waiting up to deadline_ms before force-killing it.
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          @spec async(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, Portals.Request.t()} | {:error, Portals.Error.t()}


      


Invoke module/function with args without blocking; await the result with await/2.

  



    

  
    
      
    
    
      await(request, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec await(Portals.Request.t(), timeout()) ::
  {:ok, term()} | {:error, Portals.Error.t()}


      


Block for the result of a request started with async/5.

  



    

  
    
      
    
    
      call(conn, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec call(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, term()} | {:error, Portals.Error.t()}


      


Invoke module/function with args and block for the result.
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          @spec call!(GenServer.server(), binary(), binary(), list(), keyword()) :: term()


      


Like call/5, but returns the value directly and raises Portals.CallError on failure.
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          @spec cancel(Portals.Request.t()) :: :ok


      


Cooperatively cancel a request started with async/5. Idempotent.

  



  
    
      
    
    
      health(conn)



        
          
        

    

  


  

      

          @spec health(GenServer.server()) :: map()


      


A snapshot of one worker's status and in-flight request count.

  



    

    

  
    
      
    
    
      open_stream(conn, module, function, args \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec open_stream(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, Portals.Stream.t()} | {:error, Portals.Error.t()}


      


Open a bidirectional stream against module/function (FR-5).
Returns a %Portals.Stream{} handle; see Portals.Stream for the
explicit send/half-close/receive API and the Enumerable API.
{:ok, stream} = Portals.open_stream(conn, "bench_worker", "echo_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b"])
["a", "b"] = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
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          @spec start_pool(Portals.Pool.start_opts()) :: {:ok, pid()} | {:error, term()}


      


Start a supervised pool of workers. See Portals.Pool.start_link/1 for options.
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          @spec start_worker(Portals.Connection.start_opts()) :: {:ok, pid()} | {:error, term()}


      


Start and hand-shake with one worker. See Portals.Connection.start_link/1 for options.
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          @spec stop_worker(GenServer.server(), timeout()) :: :ok


      


Stop a worker, sending SHUTDOWN and waiting up to deadline_ms before force-killing it.
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A supervised, load-balanced set of workers running the same command
(FR-3). Maintains size base workers plus up to max_overflow
temporary overflow workers, created on demand and retired as soon as
they go idle.
Workers are not checked out exclusively: each worker can serve many
concurrent in-flight calls (bounded by its own SDK-advertised
max_concurrency), so "checkout" here means selecting a worker with
spare capacity via least-in-flight scheduling (round-robin among ties),
not reserving it. When every worker (base and overflow) is already at
capacity and max_overflow is exhausted, new calls block for up to
checkout_timeout before failing with %Portals.Error{kind: :checkout_timeout}. Execution timeout (the :timeout given to
call/5/async/5) only starts once a worker is actually selected and
the call is dispatched to it — it is completely independent of how
long checkout itself took.
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        Returns a specification to start this module under a supervisor.
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          @type start_opts() :: [
  command: binary(),
  args: [binary()],
  size: pos_integer(),
  max_overflow: non_neg_integer(),
  checkout_timeout: timeout(),
  name: GenServer.name()
]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      async(pool, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec async(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, Portals.Request.t()} | {:error, Portals.Error.t()}


      



  



    

  
    
      
    
    
      await(request, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec await(Portals.Request.t(), timeout()) ::
  {:ok, term()} | {:error, Portals.Error.t()}


      



  



    

  
    
      
    
    
      call(pool, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec call(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, term()} | {:error, Portals.Error.t()}


      



  



    

  
    
      
    
    
      call!(pool, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec call!(GenServer.server(), binary(), binary(), list(), keyword()) :: term()


      



  



  
    
      
    
    
      cancel(request)



        
          
        

    

  


  

      

          @spec cancel(Portals.Request.t()) :: :ok


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      health(pool)



        
          
        

    

  


  

      

          @spec health(GenServer.server()) :: map()


      



  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      stop(pool, deadline_ms \\ 5000)



        
          
        

    

  


  

      

          @spec stop(GenServer.server(), timeout()) :: :ok


      



  


        

      


  

    
Portals.Request 
    



      
A reference to one in-flight or completed asynchronous call, returned by
Portals.async/5 (or Portals.Connection.async/5). Pass it to
Portals.await/2 and Portals.cancel/1.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Portals.Request{connection: pid(), id: non_neg_integer()}


      



  


        

      


  

    
Portals.Stream 
    



      
A handle on one bidirectional stream, plus the demand/credit and
terminal-state machine behind it (FR-5, Phase 6).
A stream is opened by the BEAM with Portals.open_stream/5, which
dispatches an ordinary CALL frame and then uses that call's
request_id as the stream's stream_id (see protocol/v1.md §9).
Both directions then carry STREAM_DATA, and either peer may
HALF_CLOSE its own sending direction independently. The call's
RETURN/ERROR is the stream's terminal frame.
Backpressure is an encoded-byte credit window, independent in each
direction, plus a hard cap on the number of queued (sent but not yet
consumed) frames so a flood of tiny frames cannot evade the byte
window. Credits are charged against the complete encoded frame size,
including the 4-byte length prefix.
Explicit stream-handle API
{:ok, stream} = Portals.open_stream(conn, "bench_worker", "echo_stream", [])
:ok = Portals.Stream.send(stream, "chunk-1")
:ok = Portals.Stream.half_close(stream)
{:ok, "chunk-1"} = Portals.Stream.recv(stream)
:half_closed = Portals.Stream.recv(stream)
{:ok, "done"} = Portals.Stream.await(stream)
Enumerable API
{:ok, stream} = Portals.open_stream(conn, "bench_worker", "echo_stream", [])
:ok = Portals.Stream.send_enumerable(stream, ["a", "b", "c"])
chunks = stream |> Portals.Stream.to_enumerable() |> Enum.to_list()
Portals.Stream.send/3 blocks the calling process while the peer's
credit window is exhausted, so a slow consumer applies backpressure to
the producer instead of growing BEAM memory.

      


      
        Summary


  
    Types
  


    
      
        recv_result()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        await(stream, timeout \\ 5000)

      


        Block for the stream's terminal RETURN/ERROR, discarding (but
crediting) any inbound chunks still queued for the owner.



    


    
      
        cancel(stream)

      


        Cancel the stream in both directions, sending CANCEL and releasing
every piece of local state for it. Idempotent.



    


    
      
        half_close(stream)

      


        Close only the local sending direction. The peer may keep sending
until it half-closes its own direction. Idempotent.



    


    
      
        recv(stream, timeout \\ 5000)

      


        Receive the next inbound event for this stream in the owning process.



    


    
      
        send(stream, chunk, timeout \\ 5000)

      


        Send one chunk on the outbound direction, blocking until the peer has
granted enough byte credit (and frame allowance) to accept it.



    


    
      
        send_enumerable(stream, enumerable, opts \\ [])

      


        Outbound Enumerable API: push every element of enumerable onto the
stream, respecting credit, then half-close the outbound direction.



    


    
      
        to_enumerable(stream, timeout \\ 5000)

      


        The inbound direction as a lazy Enumerable of chunks. The enumeration
halts when the peer half-closes or the stream terminates; a terminal
ERROR raises Portals.CallError.



    





      


      
        Types


        


  
    
      
    
    
      recv_result()



        
          
        

    

  


  

      

          @type recv_result() ::
  {:ok, term()}
  | :half_closed
  | {:closed, {:ok, term()} | {:error, Portals.Error.t()}}
  | {:error, :timeout}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Portals.Stream{connection: pid(), id: non_neg_integer()}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      await(stream, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec await(t(), timeout()) :: {:ok, term()} | {:error, Portals.Error.t()}


      


Block for the stream's terminal RETURN/ERROR, discarding (but
crediting) any inbound chunks still queued for the owner.

  



  
    
      
    
    
      cancel(stream)



        
          
        

    

  


  

      

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


      


Cancel the stream in both directions, sending CANCEL and releasing
every piece of local state for it. Idempotent.

  



  
    
      
    
    
      half_close(stream)



        
          
        

    

  


  

      

          @spec half_close(t()) :: :ok


      


Close only the local sending direction. The peer may keep sending
until it half-closes its own direction. Idempotent.

  



    

  
    
      
    
    
      recv(stream, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec recv(t(), timeout()) :: recv_result()


      


Receive the next inbound event for this stream in the owning process.
Consuming a chunk is what releases credit back to the peer, so a
process that stops calling recv/2 stops the peer's producer.

  



    

  
    
      
    
    
      send(stream, chunk, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec send(t(), term(), timeout()) :: :ok | {:error, Portals.Error.t()}


      


Send one chunk on the outbound direction, blocking until the peer has
granted enough byte credit (and frame allowance) to accept it.
Returns {:error, %Portals.Error{}} if the outbound direction is
already half-closed, the stream was cancelled or terminated, or the
chunk cannot be encoded within the connection's frame limits.
Note that a send/3 that gives up on timeout only stops waiting:
the chunk stays queued behind the credit window and is still delivered
if credit arrives later. Cancel the stream if you need it not to be.

  



    

  
    
      
    
    
      send_enumerable(stream, enumerable, opts \\ [])



        
          
        

    

  


  

      

          @spec send_enumerable(t(), Enumerable.t(), keyword()) ::
  :ok | {:error, Portals.Error.t()}


      


Outbound Enumerable API: push every element of enumerable onto the
stream, respecting credit, then half-close the outbound direction.
Pass half_close: false to keep the outbound direction open.

  



    

  
    
      
    
    
      to_enumerable(stream, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec to_enumerable(t(), timeout()) :: Enumerable.t()


      


The inbound direction as a lazy Enumerable of chunks. The enumeration
halts when the peer half-closes or the stream terminates; a terminal
ERROR raises Portals.CallError.

  


        

      


  

    
Portals.CallError exception
    



      
Raised by Portals.call!/5 (and Portals.Connection.call!/5) on a failed call.

      




  

    
Portals.Error 
    



      
The single failure representation returned to every Portals caller
(FR-4). All non-{:ok, value} outcomes are {:error, %Portals.Error{}}.

      


      
        Summary


  
    Types
  


    
      
        kind()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_wire(error_map)

      


        Build a %Portals.Error{} from a decoded wire ERROR frame's error map.



    


    
      
        known_kinds()

      


    


    
      
        new(kind, message, opts \\ [])

      


    





      


      
        Types


        


  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() ::
  :transport
  | :protocol
  | :remote
  | :checkout_timeout
  | :execution_timeout
  | :cancelled
  | :overload
  | :worker_exit


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Portals.Error{
  details: map(),
  kind: kind(),
  message: binary(),
  remote: map() | nil,
  stacktrace: [binary()] | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      from_wire(error_map)



        
          
        

    

  


  

      

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


      


Build a %Portals.Error{} from a decoded wire ERROR frame's error map.

  



  
    
      
    
    
      known_kinds()



        
          
        

    

  


  

      

          @spec known_kinds() :: [kind()]


      



  



    

  
    
      
    
    
      new(kind, message, opts \\ [])



        
          
        

    

  


  

      

          @spec new(kind(), binary(), keyword()) :: t()


      



  


        

      


  

    
Portals.SDK behaviour
    



      
The contract every portals_<language> package implements.
Core portals ships no worker SDKs. Each supported language lives in its
own Hex package (portals_python, portals_ruby, portals_javascript,
portals_php, portals_java, portals_go) that bundles its SDK under
priv/ and exposes a module implementing this behaviour:
	sdk_path/0 — where the bundled SDK lives on disk. It is resolved
through Application.app_dir/2, so it is valid under mix run, in
tests and inside a mix release.
	worker_opts/1 — expands language-specific options (a script, a
main class, a binary) into the generic :command/:args/:env
options understood by Portals.start_worker/1 and
Portals.start_pool/1, including whatever puts the SDK on that
runtime's import path. Every other option passes through untouched.

Every package also sets PORTALS_SDK_PATH in the worker's environment,
as an escape hatch for scripts that need to locate the SDK themselves.
All packages are released in lockstep with portals, so a worker SDK
always speaks the protocol version the BEAM expects.

      


      
        Summary


  
    Callbacks
  


    
      
        sdk_path()

      


        Absolute path to the SDK bundled in this package's priv/ directory.



    


    
      
        worker_opts(keyword)

      


        Expand language-specific options into Portals.start_worker/1 options.



    





  
    Functions
  


    
      
        languages()

      


        The supported languages and the package that provides each one.



    


    
      
        module!(language)

      


        The Portals.SDK module for language, raising with installation
instructions when its package is not a dependency of the current project.



    





      


      
        Callbacks


        


  
    
      
    
    
      sdk_path()



        
          
        

    

  


  

      

          @callback sdk_path() :: Path.t()


      


Absolute path to the SDK bundled in this package's priv/ directory.

  



  
    
      
    
    
      worker_opts(keyword)



        
          
        

    

  


  

      

          @callback worker_opts(keyword()) :: keyword()


      


Expand language-specific options into Portals.start_worker/1 options.

  


        

      

      
        Functions


        


  
    
      
    
    
      languages()



        
          
        

    

  


  

      

          @spec languages() :: %{required(String.t()) => {module(), atom()}}


      


The supported languages and the package that provides each one.
iex> Portals.SDK.languages()["python"]
{Portals.Python, :portals_python}

  



  
    
      
    
    
      module!(language)



        
          
        

    

  


  

      

          @spec module!(String.t()) :: module()


      


The Portals.SDK module for language, raising with installation
instructions when its package is not a dependency of the current project.

  


        

      


  

    
Portals.Callback 
    



      
Introspection helper for code running inside a callback handler
(invoked by Portals.Connection in response to a worker's CALLBACK
frame). See protocol/v1.md section 8 for the reentrancy-depth model.

      


      
        Summary


  
    Functions
  


    
      
        depth()

      


        The current reentrancy depth, or 0 outside of any callback handler.
Any Portals.call/5/async/5 issued while this is non-zero
automatically carries it forward so the worker can correctly report
its own next nesting level.



    





      


      
        Functions


        


  
    
      
    
    
      depth()



        
          
        

    

  


  

      

          @spec depth() :: non_neg_integer()


      


The current reentrancy depth, or 0 outside of any callback handler.
Any Portals.call/5/async/5 issued while this is non-zero
automatically carries it forward so the worker can correctly report
its own next nesting level.

  


        

      


  

    
Portals.Codec.Bin 
    



      
Explicit wrapper marking a value as the MessagePack bin type rather
than str. Plain Elixir binaries encode as UTF-8 strings by default;
wrap arbitrary byte payloads (image data, serialized blobs, and other
non-text binaries) in %Portals.Codec.Bin{} to force bin encoding.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Portals.Codec.Bin{data: binary()}


      



  


        

      


  

    
Portals.Conformance.Runner 
    



      
Black-box protocol conformance runner (FR-7 / Phase 1 exit criteria).
Tests a codec purely through the Portals.Codec behaviour — encode a
frame envelope, decode it back, and check the fixed-shape golden vectors
and malformed fixtures shared by every SDK. A worker SDK's own codec can
be exercised by this runner over a language-neutral bridge (e.g. driving
the SDK's binary through stdin/stdout) as long as that bridge exposes
the same encode/2 and decode/2 contract; no Elixir-internal
knowledge of the codec under test is required.
Vectors live in protocol/vectors/golden.exs; malformed fixtures live
in protocol/malformed/fixtures.exs. Both are plain data files (no
macros, no codec-specific syntax) so every SDK's test suite can load
and replay them independently.

      


      
        Summary


  
    Types
  


    
      
        codec_module()

      


    


    
      
        failure()

      


    


    
      
        result()

      


    





  
    Functions
  


    
      
        golden_vectors()

      


    


    
      
        malformed_fixtures()

      


    


    
      
        run(codec, limits \\ Protocol.default_limits())

      


        Run every golden vector and malformed fixture against codec (a module implementing Portals.Codec).



    





      


      
        Types


        


  
    
      
    
    
      codec_module()



        
          
        

    

  


  

      

          @type codec_module() :: module()


      



  



  
    
      
    
    
      failure()



        
          
        

    

  


  

      

          @type failure() :: %{name: binary(), reason: term()}


      



  



  
    
      
    
    
      result()



        
          
        

    

  


  

      

          @type result() :: %{passed: non_neg_integer(), failed: [failure()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      golden_vectors()



        
          
        

    

  


  

      

          @spec golden_vectors() :: [{binary(), list()}]


      



  



  
    
      
    
    
      malformed_fixtures()



        
          
        

    

  


  

      

          @spec malformed_fixtures() :: [{binary(), binary(), atom()}]


      



  



    

  
    
      
    
    
      run(codec, limits \\ Protocol.default_limits())



        
          
        

    

  


  

      

          @spec run(codec_module(), Portals.Protocol.limits()) :: result()


      


Run every golden vector and malformed fixture against codec (a module implementing Portals.Codec).

  


        

      


  

    
Portals.Conformance.SDKSuite 
    



      
The protocol conformance suite every worker SDK must pass.
Portals.Conformance.Runner checks a codec directly. A foreign SDK cannot
be handed to it as a module, so this suite drives it over a
language-neutral bridge instead: every SDK ships a conformance_worker
fixture whose echo_term round-trips a term through the SDK's own codec
and whose decode_reason classifies raw bytes. The golden vectors
(protocol/vectors/golden.exs) and malformed fixtures
(protocol/malformed/fixtures.exs) are replayed against it from the same
source of truth the Elixir codec is checked against, so every SDK
classifies every fixture identically.
defmodule PortalsRuby.ConformanceTest do
  use Portals.Conformance.SDKSuite,
    language: "ruby",
    worker: Portals.Ruby.worker_opts(script: "priv/ruby/test/fixtures/run_worker.rb"),
    stdio_worker:
      Portals.Ruby.worker_opts(script: "priv/ruby/test/fixtures/run_worker_stdio.rb"),
    bad_version_worker:
      Portals.Ruby.worker_opts(
        script: "priv/ruby/test/fixtures/run_worker.rb",
        env: [{"PORTALS_PROTOCOL_VERSION", "999"}]
      )
end
Options
	:language (required) — used in test names.
	:worker (required) — Portals.start_worker/1 options for a worker
that serves the conformance_worker and bench_worker fixtures over
the default Unix-socket transport.
	:stdio_worker (required) — the same, for a worker using the framed
stdio fallback transport. The suite adds transport: :stdio.
	:bad_version_worker (required) — a worker that advertises protocol
version 999 in its HELLO.
	:moduletag — extra module tags for every test in the suite, e.g.
[runtime: :deno].

The suite also asserts that the SDK reports the same version as the
portals application, since every SDK is released in lockstep with it.

      


      
        Summary


  
    Functions
  


    
      
        expected_reasons()

      


        The decode_reason every SDK must report for each malformed fixture.



    





      


      
        Functions


        


  
    
      
    
    
      expected_reasons()



        
          
        

    

  


  

      

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


      


The decode_reason every SDK must report for each malformed fixture.

  


        

      


  

    
Portals.Conformance.WorkerSuite 
    



      
The shared black-box integration suite every worker SDK must pass.
Every supported language is held to the same expectations: unary calls,
structured errors, out-of-order concurrency, crash propagation, callbacks,
PID messaging, cancellation, bidirectional streaming with backpressure,
and pooling. The assertions live here once; a language package's test
module supplies only how to launch a worker built from the fixture
modules (bench_worker, conformance_worker) that every SDK ships:
defmodule PortalsRuby.WorkerSuiteTest do
  use Portals.Conformance.WorkerSuite,
    worker: Portals.Ruby.worker_opts(script: "priv/ruby/test/fixtures/run_worker.rb")
end
:worker is evaluated when the test module compiles and must be a
keyword list accepted by Portals.start_worker/1. Options a test adds
(:limits, :env) are merged on top, with :env entries appended.
:moduletag adds module tags to every test in the suite, e.g.
moduletag: [runtime: :deno] to include or exclude one runtime's run.
The suite needs ExUnit, so it is only usable from tests. A new language
adapter can use it the same way: see the adapter guide.

      




  

    
Portals.Fixtures.CallbackTarget 
    



      
The BEAM-side callback target the shared conformance suites call back
into (as Elixir.Portals.Fixtures.CallbackTarget) from every SDK's
bench_worker fixture.
Callback targets must already exist as atoms before a worker can name
them, so Portals.Conformance.WorkerSuite users load this module in
their test_helper.exs with Code.ensure_loaded!/1.

      


      
        Summary


  
    Functions
  


    
      
        boom()

      


    


    
      
        double(n)

      


    


    
      
        echo(value)

      


    





      


      
        Functions


        


  
    
      
    
    
      boom()



        
          
        

    

  


  


  



  
    
      
    
    
      double(n)



        
          
        

    

  


  


  



  
    
      
    
    
      echo(value)



        
          
        

    

  


  


  


        

      


  

    
Portals.Codec behaviour
    



      
Behaviour implemented by every wire codec (Portals.Codec.MessagePack in
production, Portals.Codec.ETFBench for internal benchmarking only).
A codec encodes/decodes a single frame envelope (a list whose head is the
integer frame tag) to/from a binary. Codecs never see connection or
transport state; they are pure functions over bytes and terms.

      


      
        Summary


  
    Types
  


    
      
        decode_error()

      


    


    
      
        envelope()

      


    





  
    Callbacks
  


    
      
        decode(binary, limits)

      


    


    
      
        encode(envelope, limits)

      


    





      


      
        Types


        


  
    
      
    
    
      decode_error()



        
          
        

    

  


  

      

          @type decode_error() ::
  {:truncated, non_neg_integer()}
  | {:trailing_bytes, non_neg_integer()}
  | {:max_depth_exceeded, non_neg_integer()}
  | {:max_length_exceeded, non_neg_integer()}
  | {:max_size_exceeded, non_neg_integer()}
  | {:unsafe_atom, binary()}
  | {:invalid_extension, term()}
  | {:invalid_encoding, term()}


      



  



  
    
      
    
    
      envelope()



        
          
        

    

  


  

      

          @type envelope() :: list()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      decode(binary, limits)



        
          
        

    

  


  

      

          @callback decode(binary(), Portals.Protocol.limits()) ::
  {:ok, envelope(), rest :: binary()} | {:error, decode_error()}


      



  



  
    
      
    
    
      encode(envelope, limits)



        
          
        

    

  


  

      

          @callback encode(envelope(), Portals.Protocol.limits()) ::
  {:ok, binary()} | {:error, decode_error()}


      



  


        

      


  

    
Portals.Codec.MessagePack 
    



      
The mandatory, portable 1.0 wire codec: MessagePack core types plus the
Portals Erlang-value extensions from Portals.TermExtensions.
Encodes/decodes one frame envelope ([tag | fields]) at a time. Enforces
max_frame_size, max_nesting_depth, and max_collection_length from
the caller-supplied limits before allocating nested structures.

      




  

    
Portals.Connection 
    



      
Owns one worker's socket, protocol state machine, and in-flight request
table (FR-1, FR-2). One Portals.Connection GenServer corresponds to
one launched worker process.
Lifecycle: allocates a private Unix-domain socket (or, on platforms
without Unix-socket support, a framed stdio port), launches the worker
through Portals.WorkerLifecycle.Port, accepts its single connection,
and completes the exact-version HELLO/READY handshake — all before
replying to start_link/1, so a successfully started connection is
always immediately usable.
A worker crash, protocol violation, or handshake failure fails every
outstanding request with a terminal %Portals.Error{} exactly once and
moves the connection to :closed; it never crashes the caller or the
BEAM. Portals.Connection does not restart itself — that is a pool's
responsibility (Phase 4).

      


      
        Summary


  
    Types
  


    
      
        start_opts()

      


    





  
    Functions
  


    
      
        async(conn, module, function, args, opts \\ [])

      


    


    
      
        await(request, timeout \\ 5000)

      


        Block the calling process until request completes or timeout elapses.



    


    
      
        call(conn, module, function, args, opts \\ [])

      


    


    
      
        call!(conn, module, function, args, opts \\ [])

      


    


    
      
        cancel(request)

      


    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        health(conn)

      


    


    
      
        open_stream(conn, module, function, args, opts \\ [])

      


        Open a bidirectional stream against module/function (FR-5).



    


    
      
        start_link(opts)

      


    


    
      
        stop(conn, deadline_ms \\ 5000)

      


    





      


      
        Types


        


  
    
      
    
    
      start_opts()



        
          
        

    

  


  

      

          @type start_opts() :: [
  command: binary(),
  args: [binary()],
  transport: :unix | :stdio,
  limits: Portals.Protocol.limits(),
  connect_timeout: timeout(),
  handshake_timeout: timeout(),
  name: GenServer.name(),
  callback_allowlist: [{module(), atom(), arity()}] | nil,
  message_envelope: :wrapped | :raw
]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      async(conn, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec async(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, Portals.Request.t()} | {:error, Portals.Error.t()}


      



  



    

  
    
      
    
    
      await(request, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec await(Portals.Request.t(), timeout()) ::
  {:ok, term()} | {:error, Portals.Error.t()}


      


Block the calling process until request completes or timeout elapses.

  



    

  
    
      
    
    
      call(conn, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec call(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, term()} | {:error, Portals.Error.t()}


      



  



    

  
    
      
    
    
      call!(conn, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec call!(GenServer.server(), binary(), binary(), list(), keyword()) :: term()


      



  



  
    
      
    
    
      cancel(request)



        
          
        

    

  


  

      

          @spec cancel(Portals.Request.t()) :: :ok


      



  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      health(conn)



        
          
        

    

  


  

      

          @spec health(GenServer.server()) :: map()


      



  



    

  
    
      
    
    
      open_stream(conn, module, function, args, opts \\ [])



        
          
        

    

  


  

      

          @spec open_stream(GenServer.server(), binary(), binary(), list(), keyword()) ::
  {:ok, Portals.Stream.t()} | {:error, Portals.Error.t()}


      


Open a bidirectional stream against module/function (FR-5).
Dispatches a CALL whose request_id doubles as the stream's
stream_id, grants the worker its initial inbound byte credit, and
returns a %Portals.Stream{} handle owned by opts[:owner]
(defaulting to the calling process). Stream capacity is bounded
separately from unary in-flight capacity: it is limited by the
max_streams the worker advertised in its HELLO.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      



  



    

  
    
      
    
    
      stop(conn, deadline_ms \\ 5000)



        
          
        

    

  


  

      

          @spec stop(GenServer.server(), timeout()) :: :ok


      



  


        

      


  

    
Portals.Handshake 
    



      
Exact-version handshake rules shared by every SDK.
Wire shape:
HELLO = [tag=1, protocol_version, runtime, max_concurrency, max_streams, features]
READY = [tag=2, protocol_version, limits]
The worker sends HELLO first; the BEAM replies with READY only when
protocol_version matches Portals.Protocol.version/0 exactly. Any
mismatch is a deterministic, unrecoverable startup failure: the
connection is closed and the worker is not marked ready.

      


      
        Summary


  
    Functions
  


    
      
        build_hello(runtime, max_concurrency, max_streams, features \\ [])

      


    


    
      
        build_ready(limits)

      


    


    
      
        negotiate(other)

      


        Validate a decoded HELLO envelope against the BEAM's own protocol version.



    





      


      
        Functions


        


    

  
    
      
    
    
      build_hello(runtime, max_concurrency, max_streams, features \\ [])



        
          
        

    

  


  

      

          @spec build_hello(binary(), pos_integer(), pos_integer(), [binary()]) :: list()


      



  



  
    
      
    
    
      build_ready(limits)



        
          
        

    

  


  

      

          @spec build_ready(Portals.Protocol.limits()) :: list()


      



  



  
    
      
    
    
      negotiate(other)



        
          
        

    

  


  

      

          @spec negotiate([term()]) ::
  {:ok, Portals.Handshake.Hello.t()}
  | {:error, {:protocol_version_mismatch, pos_integer(), term()}}
  | {:error, term()}


      


Validate a decoded HELLO envelope against the BEAM's own protocol version.
Returns {:ok, %Hello{}} only on an exact version match. Any mismatch
returns {:error, {:protocol_version_mismatch, expected, actual}} and
callers must close the connection without sending READY.

  


        

      


  

    
Portals.Protocol 
    



      
Portals wire protocol v1: frame tags, default limits, and the frame
validation rules shared by every SDK implementation.
See protocol/v1.md for the full specification. This module encodes
the frame tag registry and default limits as authoritative Elixir
constants; protocol/v1.md must stay in sync with these values.

      


      
        Summary


  
    Types
  


    
      
        frame_name()

      


    


    
      
        limits()

      


    





  
    Functions
  


    
      
        arity(atom)

      


        Required and optional field arity for each frame, used to validate a decoded envelope.



    


    
      
        default_limits()

      


    


    
      
        frame_name(tag)

      


    


    
      
        frame_tag(name)

      


    


    
      
        validate_envelope(other)

      


        Validate a decoded frame envelope: [tag | fields].



    


    
      
        version()

      


    





      


      
        Types


        


  
    
      
    
    
      frame_name()



        
          
        

    

  


  

      

          @type frame_name() ::
  :hello
  | :ready
  | :call
  | :return
  | :error
  | :cancel
  | :callback
  | :callback_return
  | :callback_error
  | :message
  | :stream_data
  | :credit
  | :half_close
  | :ping
  | :pong
  | :shutdown


      



  



  
    
      
    
    
      limits()



        
          
        

    

  


  

      

          @type limits() :: %{
  max_frame_size: pos_integer(),
  max_nesting_depth: pos_integer(),
  max_collection_length: pos_integer(),
  max_metadata_size: pos_integer(),
  max_callback_depth: pos_integer(),
  max_in_flight_callbacks: pos_integer(),
  max_in_flight_requests: pos_integer(),
  max_stream_byte_credit: pos_integer(),
  max_queued_stream_frames: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      arity(atom)



        
          
        

    

  


  

      

          @spec arity(frame_name()) :: {non_neg_integer(), non_neg_integer() | :infinity}


      


Required and optional field arity for each frame, used to validate a decoded envelope.

  



  
    
      
    
    
      default_limits()



        
          
        

    

  


  

      

          @spec default_limits() :: limits()


      



  



  
    
      
    
    
      frame_name(tag)



        
          
        

    

  


  

      

          @spec frame_name(pos_integer()) :: {:ok, frame_name()} | :error


      



  



  
    
      
    
    
      frame_tag(name)



        
          
        

    

  


  

      

          @spec frame_tag(frame_name()) :: pos_integer()


      



  



  
    
      
    
    
      validate_envelope(other)



        
          
        

    

  


  

      

          @spec validate_envelope(list()) :: {:ok, {frame_name(), list()}} | {:error, term()}


      


Validate a decoded frame envelope: [tag | fields].
Returns {:ok, {frame_name, fields}} or {:error, reason}. Does not
interpret field semantics beyond arity and the tag itself; that is the
responsibility of Portals.Connection and its equivalents in each SDK.

  



  
    
      
    
    
      version()



        
          
        

    

  


  

      

          @spec version() :: pos_integer()


      



  


        

      


  

    
Portals.SocketDir 
    



      
Private per-worker runtime directory and Unix-domain socket path
management (FR-1). Every worker gets its own 0700 directory beneath a
shared Portals runtime root; stale sockets are removed deterministically
before a new listener binds to the same path.

      


      
        Summary


  
    Functions
  


    
      
        allocate(worker_id)

      


        Create a fresh private 0700 directory for one worker and return the
Unix-domain socket path inside it. Any pre-existing socket file at that
path (from an unclean previous shutdown) is removed first.



    


    
      
        cleanup(dir)

      


        Deterministically remove a worker's runtime directory and any socket file inside it.



    


    
      
        runtime_root()

      


    





      


      
        Functions


        


  
    
      
    
    
      allocate(worker_id)



        
          
        

    

  


  

      

          @spec allocate(binary()) ::
  {:ok, dir :: binary(), socket_path :: binary()} | {:error, term()}


      


Create a fresh private 0700 directory for one worker and return the
Unix-domain socket path inside it. Any pre-existing socket file at that
path (from an unclean previous shutdown) is removed first.

  



  
    
      
    
    
      cleanup(dir)



        
          
        

    

  


  

      

          @spec cleanup(binary()) :: :ok


      


Deterministically remove a worker's runtime directory and any socket file inside it.

  



  
    
      
    
    
      runtime_root()



        
          
        

    

  


  

      

          @spec runtime_root() :: binary()


      



  


        

      


  

    
Portals.TermExtensions 
    



      
Erlang-specific value extensions layered on top of core MessagePack.
Each extension is a MessagePack ext payload tagged with one of the type
codes below. Encoding is always safe. Decoding never creates atoms and
never fabricates PIDs/references from arbitrary bytes: it delegates to
:erlang.binary_to_term/2 with the :safe option (which refuses to
create new atoms and refuses function values) and then re-validates the
resulting term's shape before accepting it.

      


      
        Summary


  
    Types
  


    
      
        ext_type()

      


    





  
    Functions
  


    
      
        decode_atom(bytes)

      


        Decode atom bytes to an existing atom only. Never creates a new atom.
Returns {:error, {:unsafe_atom, text}} if the atom does not already exist.



    


    
      
        decode_bigint(arg1)

      


    


    
      
        decode_pid(bytes)

      


        Decode PID bytes safely: only ever accepts input that :erlang.binary_to_term/2
with :safe decodes to an actual pid(). Any other shape is rejected without
raising and without creating atoms.



    


    
      
        decode_reference(bytes)

      


    


    
      
        encode_atom(atom)

      


        Encode an atom as its UTF-8 text. Any atom, including unicode atoms, is representable.



    


    
      
        encode_bigint(int)

      


        Encode an arbitrary-size integer as its big-endian two's complement representation.



    


    
      
        encode_pid(pid)

      


        Encode a local or distributed PID using :erlang.term_to_binary/1.



    


    
      
        encode_reference(ref)

      


    


    
      
        ext_type_code(atom)

      


    


    
      
        ext_type_name(arg1)

      


    





      


      
        Types


        


  
    
      
    
    
      ext_type()



        
          
        

    

  


  

      

          @type ext_type() :: :tuple | :atom | :pid | :reference | :bigint | :improper_list


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode_atom(bytes)



        
          
        

    

  


  

      

          @spec decode_atom(binary()) :: {:ok, atom()} | {:error, {:unsafe_atom, binary()}}


      


Decode atom bytes to an existing atom only. Never creates a new atom.
Returns {:error, {:unsafe_atom, text}} if the atom does not already exist.

  



  
    
      
    
    
      decode_bigint(arg1)



        
          
        

    

  


  

      

          @spec decode_bigint(binary()) ::
  {:ok, integer()} | {:error, {:invalid_extension, :bigint}}


      



  



  
    
      
    
    
      decode_pid(bytes)



        
          
        

    

  


  

      

          @spec decode_pid(binary()) :: {:ok, pid()} | {:error, {:invalid_extension, :pid}}


      


Decode PID bytes safely: only ever accepts input that :erlang.binary_to_term/2
with :safe decodes to an actual pid(). Any other shape is rejected without
raising and without creating atoms.

  



  
    
      
    
    
      decode_reference(bytes)



        
          
        

    

  


  

      

          @spec decode_reference(binary()) ::
  {:ok, reference()} | {:error, {:invalid_extension, :reference}}


      



  



  
    
      
    
    
      encode_atom(atom)



        
          
        

    

  


  

      

          @spec encode_atom(atom()) :: binary()


      


Encode an atom as its UTF-8 text. Any atom, including unicode atoms, is representable.

  



  
    
      
    
    
      encode_bigint(int)



        
          
        

    

  


  

      

          @spec encode_bigint(integer()) :: binary()


      


Encode an arbitrary-size integer as its big-endian two's complement representation.

  



  
    
      
    
    
      encode_pid(pid)



        
          
        

    

  


  

      

          @spec encode_pid(pid()) :: binary()


      


Encode a local or distributed PID using :erlang.term_to_binary/1.

  



  
    
      
    
    
      encode_reference(ref)



        
          
        

    

  


  

      

          @spec encode_reference(reference()) :: binary()


      



  



  
    
      
    
    
      ext_type_code(atom)



        
          
        

    

  


  

      

          @spec ext_type_code(ext_type()) :: non_neg_integer()


      



  



  
    
      
    
    
      ext_type_name(arg1)



        
          
        

    

  


  

      

          @spec ext_type_name(non_neg_integer()) :: {:ok, ext_type()} | :error


      



  


        

      


  

    
Portals.Transport behaviour
    



      
Transport behaviour for moving framed bytes between the BEAM and a
worker. A transport does not know about frame contents; it only owns
byte delivery and must deliver received bytes as Erlang messages to the
owning process so a Portals.Connection-style GenServer can multiplex
transport I/O with call handling in its normal message loop.
Portals.Transport.Unix (default) and Portals.Transport.Stdio
(fallback, used automatically on platforms without Unix-domain socket
support) both implement this behaviour.

      


      
        Summary


  
    Types
  


    
      
        socket()

      


    





  
    Callbacks
  


    
      
        accept(socket, timeout)

      


        Block (up to timeout) for the worker to connect.



    


    
      
        close(socket)

      


        Stop delivering data to the caller and release transport resources.



    


    
      
        listen(opts)

      


        Start listening for the worker's single incoming connection.



    


    
      
        send(socket, iodata)

      


        Send raw bytes.



    





      


      
        Types


        


  
    
      
    
    
      socket()



        
          
        

    

  


  

      

          @type socket() :: term()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      accept(socket, timeout)



        
          
        

    

  


  

      

          @callback accept(socket(), timeout()) :: {:ok, socket()} | {:error, term()}


      


Block (up to timeout) for the worker to connect.

  



  
    
      
    
    
      close(socket)



        
          
        

    

  


  

      

          @callback close(socket()) :: :ok


      


Stop delivering data to the caller and release transport resources.

  



  
    
      
    
    
      listen(opts)



        
          
        

    

  


  

      

          @callback listen(opts :: keyword()) :: {:ok, socket()} | {:error, term()}


      


Start listening for the worker's single incoming connection.

  



  
    
      
    
    
      send(socket, iodata)



        
          
        

    

  


  

      

          @callback send(socket(), iodata()) :: :ok | {:error, term()}


      


Send raw bytes.

  


        

      


  

    
Portals.Transport.Stdio 
    



      
Length-framed stdin/stdout fallback transport, used automatically only
on platforms where Unix-domain sockets are unsupported. Experimental:
Linux (the only officially supported 1.0 platform) always uses
Portals.Transport.Unix.
Unlike the Unix transport, there is no separate listen/accept step: the
worker's stdin/stdout is the connection, opened by
Portals.WorkerLifecycle.Port with the {:packet, 4} port option, which
gives the same length-prefixed framing as the Unix transport's packet: 4 socket option. listen/1 and accept/2 are no-ops that simply
adopt the already-open port.

      




  

    
Portals.Transport.Unix 
    



      
Default transport: one BEAM-created Unix-domain socket per worker.
The BEAM listens before the worker is launched (FR-1); the worker
connects once, using the socket path passed as a plain command-line
argument (never shell-interpolated). Delivers data as standard
:gen_tcp active-mode messages ({:tcp, socket, data},
{:tcp_closed, socket}, {:tcp_error, socket, reason}) to whichever
process calls accept/2, so a GenServer can handle_info/2 them
directly.

      




  

    
Portals.WorkerLifecycle.Port 
    



      
Launches and monitors the direct worker process through a BEAM Port
(FR-1). Owns only the direct child process — descendant processes the
worker itself spawns are not tracked or reaped; applications that need
process-tree ownership must wrap the worker in a container or process
group of their own.
Two transport modes:
	:unix (default) — the port is opened only for lifecycle
monitoring (:exit_status) and to observe stray stdout/stderr as
diagnostic output; RPC data flows over a separate
Portals.Transport.Unix socket.
	:stdio — the port itself carries framed RPC data
({:packet, 4}); it is opened by Portals.Connection, not here,
since the transport and the port are the same resource in that mode.


      


      
        Summary


  
    Types
  


    
      
        launch_opts()

      


    





  
    Functions
  


    
      
        launch(opts)

      


        Launch the worker for the :unix transport mode: the port is used only
to detect process exit, never for data. No shell is involved —
spawn_executable receives the resolved absolute path and an explicit
argument list.



    


    
      
        launch_stdio(opts)

      


        Launch the worker for the :stdio transport mode: the port itself is the framed data channel.



    


    
      
        os_pid(port)

      


        The OS process id of a launched worker, when available.



    


    
      
        terminate(port, deadline_ms)

      


        Gracefully terminate: assumes the caller has already asked the worker to
exit cooperatively (e.g. by sending a SHUTDOWN frame over RPC) and
waits up to deadline_ms for the port to report {:exit_status, _}.
If the deadline elapses, sends SIGKILL to the OS process directly
(never to any descendant it may itself have spawned) and closes the port.



    





      


      
        Types


        


  
    
      
    
    
      launch_opts()



        
          
        

    

  


  

      

          @type launch_opts() :: [
  command: binary(),
  args: [binary()],
  env: [{binary(), binary()}],
  cd: binary()
]


      



  


        

      

      
        Functions


        


  
    
      
    
    
      launch(opts)



        
          
        

    

  


  

      

          @spec launch(launch_opts()) :: {:ok, port()} | {:error, term()}


      


Launch the worker for the :unix transport mode: the port is used only
to detect process exit, never for data. No shell is involved —
spawn_executable receives the resolved absolute path and an explicit
argument list.

  



  
    
      
    
    
      launch_stdio(opts)



        
          
        

    

  


  

      

          @spec launch_stdio(launch_opts()) :: {:ok, port()} | {:error, term()}


      


Launch the worker for the :stdio transport mode: the port itself is the framed data channel.

  



  
    
      
    
    
      os_pid(port)



        
          
        

    

  


  

      

          @spec os_pid(port()) :: {:ok, non_neg_integer()} | :error


      


The OS process id of a launched worker, when available.

  



  
    
      
    
    
      terminate(port, deadline_ms)



        
          
        

    

  


  

      

          @spec terminate(port(), non_neg_integer()) :: :ok


      


Gracefully terminate: assumes the caller has already asked the worker to
exit cooperatively (e.g. by sending a SHUTDOWN frame over RPC) and
waits up to deadline_ms for the port to report {:exit_status, _}.
If the deadline elapses, sends SIGKILL to the OS process directly
(never to any descendant it may itself have spawned) and closes the port.

  


        

      


  

    
mix portals.sdk_path 
    



      
Prints the absolute path of the worker SDK bundled with a language
package, for configuring editors, type checkers, go.mod replace
directives or javac -cp:
$ mix portals.sdk_path python
/app/_build/dev/lib/portals_python/priv/python

The path is the last line of output; when dependencies still need
compiling, Mix prints its own progress first, so scripts should take the
last line: $(mix portals.sdk_path java | tail -n 1).
The language's package (portals_python, ...) must be a dependency of
the current project. Supported languages: go, java, javascript, php, python, ruby.

      




  OEBPS/dist/epub-4WIP524F.js
(()=>{var s=document.querySelector.bind(document),o=document.querySelectorAll.bind(document);function r(e){document.readyState!=="loading"?e():document.addEventListener("DOMContentLoaded",e)}var l="hll";window.addEventListener("exdoc:loaded",t);function t(){o("[data-group-id]").forEach(e=>{e.addEventListener("mouseenter",i),e.addEventListener("mouseleave",i)})}function i(e){let n=e.currentTarget,a=e.type==="mouseenter",c=n.getAttribute("data-group-id");n.parentElement.querySelectorAll(`[data-group-id="${c}"]`).forEach(u=>{u.classList.toggle(l,a)})}r(()=>{t()});})();




