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    BroadwayCloudPubSub

[image: CI]
A Google Cloud Pub/Sub connector for Broadway.
Documentation can be found at https://hexdocs.pm/broadway_cloud_pub_sub.
What's in the box
	BroadwayCloudPubSub.Producer: Broadway producer using the gRPC
StreamingPull API. Messages are pushed by the server over
a persistent bidirectional stream, giving low latency and high throughput with
automatic lease extension and server-side flow control. This is the
recommended producer, in line with Google's own guidance
that StreamingPull is what their first-party client libraries use "where
possible".
	BroadwayCloudPubSub.Pull.Producer: Broadway producer using the unary HTTP
Pull API. Retained for environments where gRPC is unavailable
or undesired, and for the cases Google lists as Pull-only: when you need
strict control over the number of messages pulled per request, tight control
over client memory and CPU, or when your subscriber acts as a proxy to
another pull-oriented system.
	BroadwayCloudPubSub.Streaming.Client: Behaviour for custom gRPC client implementations.
	BroadwayCloudPubSub.Pull.Client: Behaviour for custom HTTP pull client implementations.

Installation
Add :broadway_cloud_pub_sub to your dependencies, along with an HTTP/2 adapter
for :grpc:
def deps do
  [
    {:broadway_cloud_pub_sub, "~> 2.0"},
    {:goth, "~> 1.3"},
    {:grpc, "~> 1.0"},
    {:protobuf, "~> 0.12"},
    # Pick one HTTP/2 adapter:
    {:gun, "~> 2.2"},
    # or
    # {:mint, "~> 1.9"},
    # {:castore, "~> 1.0"}
  ]
end
The goth package handles Google Authentication and
is required for the default token generator.
The grpc and protobuf packages are required by
BroadwayCloudPubSub.Producer. You must pick one HTTP/2 adapter for the gRPC
connection and add it to your mix.exs: either :gun, or :mint together
with :castore.
If you only use BroadwayCloudPubSub.Pull.Producer you may omit :grpc,
:protobuf, and the adapter packages.

Usage
Broadway.start_link(MyBroadway,
  name: MyBroadway,
  producer: [
    module: {BroadwayCloudPubSub.Producer,
      goth: MyGoth,
      subscription: "projects/my-project/subscriptions/my-subscription",
      max_outstanding_messages: 1000
    }
  ],
  processors: [default: [concurrency: 10]]
)
See BroadwayCloudPubSub.Producer for the full option reference, including flow
control, reconnection backoff, graceful shutdown, and telemetry.
HTTP/2 adapter
The producer supports two adapters. Both are optional dependencies of :grpc,
so you select one by adding it to your application's mix.exs (see
Installation).
	:gun (default): Gun HTTP/2 client.
Add {:gun, "~> 2.2"} to your deps.
	:mint: Mint HTTP/2 client.
Add {:mint, "~> 1.9"} and {:castore, "~> 1.0"} to your deps.

Then select the adapter in your producer config:
{BroadwayCloudPubSub.Producer,
 goth: MyGoth,
 subscription: "projects/my-project/subscriptions/my-subscription",
 adapter: :mint}
Using the HTTP pull producer
If gRPC is not available in your environment or you prefer to use the HTTP pull method, use BroadwayCloudPubSub.Pull.Producer:
Broadway.start_link(MyBroadway,
  name: MyBroadway,
  producer: [
    module: {BroadwayCloudPubSub.Pull.Producer,
      goth: MyGoth,
      subscription: "projects/my-project/subscriptions/my-subscription"
    }
  ],
  processors: [default: [concurrency: 10]]
)
Upgrading from 1.x
2.0 is a major release with breaking changes. The three-line summary is
below; the full upgrade guide has step-by-step
instructions, option mapping tables, and rationale for every change.

Breaking change 1: BroadwayCloudPubSub.Producer is now the gRPC streaming producer
The biggest change: the module name BroadwayCloudPubSub.Producer now refers to
the new gRPC StreamingPull producer. The 1.x HTTP pull producer lives on
under BroadwayCloudPubSub.Pull.Producer.
# 1.x — HTTP pull producer
{BroadwayCloudPubSub.Producer, goth: MyApp.Goth, subscription: "..."}

# 2.0 option A — switch to streaming (recommended, lower latency)
{BroadwayCloudPubSub.Producer,
 goth: MyApp.Goth,
 subscription: "...",
 max_outstanding_messages: 1000}

# 2.0 option B — keep HTTP pull, one-line change
{BroadwayCloudPubSub.Pull.Producer, goth: MyApp.Goth, subscription: "..."}
The streaming producer requires :grpc, :protobuf, and an HTTP/2 adapter
(:gun or :mint + :castore). If you stay on the pull producer those
packages are not needed.
Breaking change 2: two modules renamed (only if referenced directly)
	1.x	2.0
	BroadwayCloudPubSub.PullClient	BroadwayCloudPubSub.Pull.FinchClient
	BroadwayCloudPubSub.Client (behaviour)	BroadwayCloudPubSub.Pull.Client

These only matter if you passed the module explicitly (e.g. client: BroadwayCloudPubSub.PullClient) or implemented a custom pull client with
@behaviour BroadwayCloudPubSub.Client.
Breaking change 3: on_failure default changed from :noop to {:nack, 0}
Failed messages are now immediately made available for redelivery instead of
waiting for the subscription's ackDeadlineSeconds to expire. This matches the
behaviour of Google's own first-party client libraries.
To keep the 1.x behaviour, set the option explicitly:
{BroadwayCloudPubSub.Pull.Producer,
 goth: MyApp.Goth,
 subscription: "...",
 on_failure: :noop}
See the full upgrade guide for all details.
License
Copyright 2019 Michael Crumm 
Copyright 2020 Dashbit
  Licensed under the Apache License, Version 2.0 (the "License");
  you may not use this file except in compliance with the License.
  You may obtain a copy of the License at
  http://www.apache.org/licenses/LICENSE-2.0
  Unless required by applicable law or agreed to in writing, software
  distributed under the License is distributed on an "AS IS" BASIS,
  WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
  See the License for the specific language governing permissions and
  limitations under the License.


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
2.0.0-rc.0 - 2026-06-17
2.0 introduces a new default producer based on the gRPC StreamingPull API.
The previous HTTP pull producer is still fully supported under
BroadwayCloudPubSub.Pull.Producer. See the
2.0 upgrade guide for step-by-step migration
instructions.
Added
	BroadwayCloudPubSub.Producer: a new Broadway producer that uses the
gRPC StreamingPull API for low-latency, push-based message delivery. This is
the recommended producer going forward.
	Persistent bidirectional gRPC stream; messages are pushed by the server
rather than fetched on demand
	Server-side flow control via :max_outstanding_messages and
:max_outstanding_bytes
	Automatic lease extension with adaptive p99 ack deadlines, preventing
premature redelivery without manual ackDeadlineSeconds tuning
	Batched ack/nack via a separate unary gRPC connection, independent of the
streaming connection
	Exactly-once delivery support, auto-detected from subscription properties
at runtime
	Message ordering via :enable_message_ordering
	Graceful shutdown with configurable drain timeout (:drain_timeout_ms)
	Comprehensive telemetry: stream lifecycle, ack batching, and gRPC spans
	Gun and Mint HTTP/2 adapters via the :adapter option
	Pub/Sub emulator support via :grpc_endpoint and :use_ssl


	BroadwayCloudPubSub.Streaming.Client: behaviour for custom gRPC client
implementations, analogous to BroadwayCloudPubSub.Pull.Client on the pull
side.

	BroadwayCloudPubSub.Streaming.GrpcClient: default gRPC client
implementation using the grpc library.


Changed
	Modernize GitHub Actions CI.

Breaking changes
	Bump minimum Elixir to 1.15.

	BroadwayCloudPubSub.Producer is now the gRPC streaming producer. The
1.x HTTP pull producer has moved to BroadwayCloudPubSub.Pull.Producer.
Update the module name in your pipeline to keep the pull behaviour:
# 1.x
{BroadwayCloudPubSub.Producer, goth: MyApp.Goth, subscription: "..."}

# 2.0, keep pull
{BroadwayCloudPubSub.Pull.Producer, goth: MyApp.Goth, subscription: "..."}

# 2.0, switch to streaming (recommended)
{BroadwayCloudPubSub.Producer, goth: MyApp.Goth, subscription: "...",
 max_outstanding_messages: 1000}

	BroadwayCloudPubSub.PullClient renamed to
BroadwayCloudPubSub.Pull.FinchClient. Only affects you if you referenced
it directly

	BroadwayCloudPubSub.Client behaviour renamed to
BroadwayCloudPubSub.Pull.Client. Only affects you if you implemented a
custom HTTP pull client to override the :client option..

	on_failure default changed from :noop to {:nack, 0} in both
producers. Failed messages are now immediately made available for redelivery,
matching the behaviour of the official Google Cloud Pub/Sub client libraries.
Set on_failure: :noop explicitly to preserve the 1.x behaviour.


1.0.0 - 2026-05-26
Changed
	Automatically retry 408, 500, 502, 503, 504, 522, 524 errors

0.9.1 - 2024-06-21
Changed
	Forward compatibility with Broadway v1.1

	Handle messages without data


0.9.0 - 2023-11-06
Changed
	Requires Elixir v1.11+.

	Relax nimble_options dependency.

	Optional dependency goth must be v1.3+.

	Possible breaking change: The default token generator requires the :goth option to fetch tokens.
If you had not yet upgraded to Goth v1.3+ please follow the upgrade guide.
Then wherever you invoke Broadway.start_link/2, add the :goth option:
producer: [
  module:
    {BroadwayCloudPubSub.Producer,
     goth: MyApp.Goth,
     subscription: "projects/<your-project-id>/subscriptions/<your-subscription-id>"}
]
If you had previously upgraded to Goth v1.3+ then wherever you invoke Broadway.start_link/2,
you may have something like the following:
producer: [
  module:
    {BroadwayCloudPubSub.Producer,
     subscription: "projects/<your-project-id>/subscriptions/<your-subscription-id>",
     token_generator: {MyApp, :fetch_token, []}}
]
...where MyApp.fetch_token/0 is similar to the following:
defmodule MyApp
  def fetch_token do
    with {:ok, token} <- Goth.fetch(MyApp.Goth) do
      {:ok, token.token}
    end
  end
end
You can remove your custom token generator function and replace your producer config with this:
producer: [
  module:
    {BroadwayCloudPubSub.Producer,
     goth: MyApp.Goth,
     subscription: "projects/<your-project-id>/subscriptions/<your-subscription-id>"}
]


Added
	The :goth option specifies the Goth server for
the default token generator.

Removed
	The :scope option has been removed. You may set custom scopes on your own Goth server
via the :source option.
For example, if you want to use the scope "https://www.googleapis.com/auth/pubsub", then
wherever you start Goth add the :scopes option to your authentication source:
  # The `:metadata` source type retrieves credentials from Google metadata servers.
  # Refer to the Goth documentation for more source options.
  source = {:metadata, scopes: ["https://www.googleapis.com/auth/pubsub"]}

  children = [
    {Goth, name: MyApp.Goth, source: source}
  ]


0.8.0 - 2022-10-26
This version moves Cloud PubSub from Tesla to Finch, so read the notes below and upgrade with care.
Added
	Use :finch as the HTTP client and provide a :finch producer option for a user-defined HTTP pool

	Make HTTP requests in a separate process for cleaner shutdown

	Support multiple topologies from the same Brodway module

	Add telemetry events around HTTP requests

	Add :deliveryAttempt field to metadata


Removed
	The :pool_size option has been removed. Define your own Finch
pool and use the :finch option instead.
For example, if your :pool_size was 10, then add Finch to your application
supervision tree (usually located in lib/my_app/application.ex):
children =
  [
    {Finch, name: MyFinch, pools: %{:default => [size: 10]}}
  ]
...and wherever you invoke Broadway.start_link/2, replace this:
producer: [
  module:
    {BroadwayCloudPubSub.Producer,
     subscription: "projects/<your-project-id>/subscriptions/<your-subscription-id>",
     pool_size: 10}
]
...with this:
producer: [
  module:
    {BroadwayCloudPubSub.Producer,
     subscription: "projects/<your-project-id>/subscriptions/<your-subscription-id>",
     finch: MyFinch}
]


Changed
	Possible breaking change: due to the fact that we've switched from Tesla to Finch,
it's not longer sufficient to replace :base_url in :google_api_pub_sub config.
If your app is using the emulator, use following settings in the config/dev.exs:
producer: [
  module:
    {BroadwayCloudPubSub.Producer,
     subscription: "projects/<your-project-id>/subscriptions/<your-subscription-id>",
     base_url: System.get_env("PUBSUB_EMULATOR_HOST")}
]


0.7.1 - 2022-05-09
Added
	Add :receive_timeout option

0.7.0 - 2021-08-30
Changed
	Require Broadway 1.0

0.6.3 - 2021-07-19
Changed
	Remove sensitive details from error log messages

Added
	A new :middleware option to pass a list of custom Tesla middleware
	Failures to ack are now automatically retried. Retries can be customised via the new :retry option

0.6.2 - 2021-02-24
Changed
	Fixed a bug causing malformed acknowledgement requests (#54)

0.6.1 - 2021-02-23
Changed
	Decreased maximum number of ackIds per request (#49)

0.6.0 - 2020-02-18
Added
	Support for passing a tuple for the scope option

Changed
	Require Broadway v0.6.0

0.5.0 - 2019-11-06
Added
	Client options for connection pools (#37)

	Support for configuring acknowledgement behavior (#36)


Changed
	Move acknowledger behaviour from GoogleApiClient into ClientAcknowledger (#39)

0.4.0 - 2019-08-19
Changed
	Move to Plataformatec GitHub organization and become an official Broadway connector

	Rename behaviour RestClient to Client (#23)

	Use hackney as the default adapter (#20)

	Require Broadway 0.4.x and (optionally) Goth 1.x (#26)

	Replace :token_module option with :token_generator (#29)

	Hide handle_receive_messages function that was accidentally made public


0.3.0 - 2019-05-08
Changed
	BREAKING: The PubsubMessage struct now gets unpacked into the %Broadway.Message{} received in your pipeline.  If you were using message.data.data before, you can now use message.data. Additional properties from the PubsubMessage can be found in the message metadata, for instance: message.metadata.attributes or message.metadata.messageId.
	Requires :broadway ~> 0.3.0

0.1.3 - 2019-05-06
Changed
	Fixed BroadwayCloudPubSub.GoogleApiClient attempting to send an empty acknowledge request.

0.1.2 - 2019-04-11
Changed
	MIX_ENV for publishing releases to Hex.

0.1.1 - 2019-04-11
Added
	This CHANGELOG file to hopefully serve as an evolving example of a
standardized open source project CHANGELOG.

Changed
	Fixed CircleCI build for publishing docs to Hex.

0.1.0 - 2019-04-10
Added
	BroadwayCloudPubSub.Producer - A GenStage producer that continuously receives messages from
  a Pub/Sub subscription acknowledges them after being successfully processed.
	BroadwayCloudPubSub.RestClient - A generic behaviour to implement Pub/Sub clients using the REST API.
	BroadwayCloudPubSub.GoogleApiClient - Default REST client used by BroadwayCloudPubSub.Producer.
	BroadwayCloudPubSub.Token - A generic behaviour to implement token authentication for Pub/Sub clients.
	BroadwayCloudPubSub.GothToken - Default token provider used by BroadwayCloudPubSub.Producer.



  

    Upgrading to 2.0

2.0 introduces a new default producer built on the gRPC StreamingPull API. The
previous HTTP pull producer is still fully supported, but has moved to its own
sub-namespace as a fallback for environments where gRPC is unavailable.
Overview of breaking changes
	#	What changed	Migration action
	1	BroadwayCloudPubSub.Producer is now the streaming producer	Switch to streaming, or rename to Pull.Producer to keep pull
	2	BroadwayCloudPubSub.PullClient → BroadwayCloudPubSub.Pull.FinchClient	Rename if referenced directly
	3	BroadwayCloudPubSub.Client behaviour → BroadwayCloudPubSub.Pull.Client	Rename if you implemented a custom pull client
	4	on_failure default: :noop → {:nack, 0}	Set on_failure: :noop explicitly to keep old behaviour


Should you switch to streaming?
The short answer from Google's Pub/Sub documentation is: yes, in
almost all cases.
StreamingPull (reference) is what Google's own
first-party client libraries use "where possible" because it minimises latency
and maximises throughput. It uses a persistent bidirectional gRPC connection:
the server pushes messages as they become available, applies flow control via
outstanding-message and outstanding-byte limits, and the client library extends
ack deadlines automatically.
Unary Pull (reference) is a traditional request/response
RPC. Google notes that to get high throughput with the Pull API you would need
to maintain many simultaneous outstanding requests, which is "error-prone and
hard to maintain", and recommends StreamingPull instead. Google lists only
these cases where unary Pull is the right choice:
	You need strict control over the number of messages the subscriber processes
per request.
	You need fine-grained control over client memory, CPU, or network usage.
	Your subscriber is a proxy between Pub/Sub and another service that operates
in a pull-oriented way.
	gRPC is unavailable or undesired in your environment (for example, an
HTTP-only network policy).

If none of those apply, switch to the streaming producer.

1. New default producer
In 2.0, BroadwayCloudPubSub.Producer is a brand-new producer that uses the
gRPC StreamingPull API. Instead of polling Pub/Sub over HTTP, it opens a
persistent bidirectional gRPC stream and receives messages as the server pushes
them. This gives lower latency, higher throughput, and removes the need to tune
ackDeadlineSeconds. Leases are extended automatically.
You have two migration paths:
Path A: switch to the new streaming producer (recommended)
Add the gRPC dependencies to mix.exs. You must pick one HTTP/2 adapter for
the gRPC connection: either :gun, or :mint together with :castore:
def deps do
  [
    {:broadway_cloud_pub_sub, "~> 2.0"},
    {:goth, "~> 1.3"},
    {:grpc, "~> 1.0"},
    {:protobuf, "~> 0.12"},
    # Pick one HTTP/2 adapter:
    {:gun, "~> 2.2"},
    # or
    # {:mint, "~> 1.9"},
    # {:castore, "~> 1.0"}
  ]
end
Then update your pipeline config.
# 1.x
producer: [
  module: {BroadwayCloudPubSub.Producer,
    goth: MyApp.Goth,
    subscription: "projects/my-project/subscriptions/my-sub",
    max_number_of_messages: 100,
    receive_interval: 500}
]

# 2.0, streaming producer
producer: [
  module: {BroadwayCloudPubSub.Producer,
    goth: MyApp.Goth,
    subscription: "projects/my-project/subscriptions/my-sub",
    max_outstanding_messages: 1000}
]
The tables below map every 1.x pull option to its 2.0 streaming equivalent.
Options that work unchanged
These options have the same name and semantics in the streaming producer:
	Option	Notes
	:subscription	Required. Same format.
	:goth	Same.
	:token_generator	Same MFA tuple interface.
	:on_success	Same values (:ack, :noop, {:nack, seconds}).
	:on_failure	Same values. Default changed to {:nack, 0} (see breaking change #4).

Options that have a replacement
	1.x pull option	2.0 streaming replacement	Notes
	:max_number_of_messages	:max_outstanding_messages	Controls how many unacknowledged messages the server pushes at once, across the whole stream rather than per-request.
	:base_url	:grpc_endpoint	Override the service endpoint. The format differs: :base_url takes an HTTP URL ("https://pubsub.googleapis.com"), while :grpc_endpoint takes a bare host:port string ("localhost:8085"). :grpc_endpoint pairs with :use_ssl (boolean, default true) to control TLS.
	:client	:grpc_client	Plug-in a custom client implementation. Now accepts Module or {Module, opts}. See BroadwayCloudPubSub.Streaming.Client.

Options with no streaming equivalent
The streaming producer manages its own connection lifecycle and flow control, so
these pull options have no direct replacement:
	1.x pull option	Why it does not apply
	:receive_interval	The stream is persistent; the producer does not poll on a timer.
	:receive_timeout	Timeouts are handled at the gRPC transport level. Use :backoff_* options to control reconnection.
	:finch	The streaming producer uses gRPC over Gun or Mint, not Finch.

The streaming producer also exposes many options that have no pull counterpart,
covering message ordering, flow control tuning, ack batching, reconnection
backoff, graceful shutdown, and more. See BroadwayCloudPubSub.Producer for
the full option reference.
Path B: keep the HTTP pull producer
If gRPC is not available in your environment, you want to continue using the pull producer, or want to do progresive rollout supporting both, simply rename the module:
# 1.x
producer: [
  module: {BroadwayCloudPubSub.Producer,
    goth: MyApp.Goth,
    subscription: "projects/my-project/subscriptions/my-sub"}
]

# 2.0, pull producer
producer: [
  module: {BroadwayCloudPubSub.Pull.Producer,
    goth: MyApp.Goth,
    subscription: "projects/my-project/subscriptions/my-sub"}
]
All existing options (:goth, :subscription, :token_generator, :base_url,
:max_number_of_messages, :receive_interval, :on_success, :on_failure,
:client) are unchanged.
The grpc, protobuf, gun, mint and castore dependencies are not required when using only
BroadwayCloudPubSub.Pull.Producer.

2. BroadwayCloudPubSub.PullClient renamed
BroadwayCloudPubSub.PullClient is now BroadwayCloudPubSub.Pull.FinchClient.
This only affects you if you reference it directly, for example when overriding
the :client option or in tests:
# 1.x
client: BroadwayCloudPubSub.PullClient

# 2.0
client: BroadwayCloudPubSub.Pull.FinchClient

3. BroadwayCloudPubSub.Client behaviour renamed
BroadwayCloudPubSub.Client is now BroadwayCloudPubSub.Pull.Client.
This only affects you if you implemented a custom HTTP pull client:
# 1.x
defmodule MyApp.CustomPullClient do
  @behaviour BroadwayCloudPubSub.Client
  ...
end

# 2.0
defmodule MyApp.CustomPullClient do
  @behaviour BroadwayCloudPubSub.Pull.Client
  ...
end
The callback signatures are unchanged.

4. on_failure default changed: :noop → {:nack, 0}
In 1.x, failed messages were left to expire and be redelivered after the
subscription's ackDeadlineSeconds. In 2.0 the default is {:nack, 0}, making
them immediately available for redelivery, matching the behaviour of the official
Google Cloud Pub/Sub client libraries.
If you relied on the old default, add on_failure: :noop explicitly:
# Pull producer
{BroadwayCloudPubSub.Pull.Producer,
 goth: MyApp.Goth,
 subscription: "projects/my-project/subscriptions/my-sub",
 on_failure: :noop}

# Streaming producer
{BroadwayCloudPubSub.Producer,
 goth: MyApp.Goth,
 subscription: "projects/my-project/subscriptions/my-sub",
 on_failure: :noop}
For most applications the new default is the right behaviour. A failed message
is retried immediately rather than holding up the subscription until its deadline
expires.

Quick-reference: all renamed modules
	1.x name	2.0 name
	BroadwayCloudPubSub.Producer	BroadwayCloudPubSub.Pull.Producer (pull, fallback)
	(new in 2.0)	BroadwayCloudPubSub.Producer (streaming, recommended)
	BroadwayCloudPubSub.PullClient	BroadwayCloudPubSub.Pull.FinchClient
	BroadwayCloudPubSub.Client	BroadwayCloudPubSub.Pull.Client
	BroadwayCloudPubSub.Options	BroadwayCloudPubSub.Pull.Options (internal)
	BroadwayCloudPubSub.Acknowledger	BroadwayCloudPubSub.Pull.Acknowledger (internal)
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A Broadway producer that uses the gRPC StreamingPull API to receive
messages from a Google Cloud Pub/Sub subscription.
Overview
This producer opens a persistent bidirectional gRPC stream to the Pub/Sub
service and receives messages as the server pushes them. This is more
efficient than the HTTP pull approach (BroadwayCloudPubSub.Pull.Producer) for
workloads that require low latency or high throughput.
Each producer process (N = producer: [concurrency: N]) starts and links
its own StreamManager (GenServer), giving N independent gRPC streams
sharing a single clientID.
Key components:
	StreamManager - GenServer that owns the gRPC bidirectional stream,
manages connection lifecycle (connect/reconnect/backoff), extends message
leases, and dispatches messages to the linked Producer when demand is
available. Started via start_link from Producer.init/1.

	Producer - GenStage process that bridges StreamManager to Broadway.
Tracks downstream demand and forwards messages to processors.

	UnaryAckSupervisor - shared across all producers. Supervises
AckBatcher and UnaryRpcClient, which batch and send ack/nack/modifyAckDeadline
requests via separate unary RPCs (not on the streaming connection).


Usage
Broadway.start_link(MyPipeline,
  name: MyPipeline,
  producer: [
    module:
      {BroadwayCloudPubSub.Producer,
       goth: MyApp.Goth,
       subscription: "projects/my-project/subscriptions/my-subscription",
       max_outstanding_messages: 1000}
  ],
  processors: [default: [concurrency: 10]]
)
Options
	:subscription - Required. The name of the subscription, including the project.
For example, if your project is "my-project" and your
subscription is "my-subscription", the full name is
"projects/my-project/subscriptions/my-subscription".

	:goth (atom/0) - The Goth module to use for authentication. Note that this option only
applies to the default token generator.

	:token_generator - An MFArgs tuple that will be called before each gRPC connection to fetch
an authentication token. Should return {:ok, String.t()} | {:error, any()}.
By default this will invoke Goth.fetch/1 with the :goth option.

	:max_outstanding_messages (pos_integer/0) - The maximum number of outstanding messages (delivered but not yet
acknowledged) that the server will push. Acts as the primary flow
control mechanism. Analogous to AMQP prefetch_count. The default value is 1000.

	:max_outstanding_bytes (pos_integer/0) - The maximum total size in bytes of outstanding messages. The server
will not push more messages if the total byte size of outstanding
messages exceeds this limit. The default value is 104857600.

	:on_success - Configures the acknowledgement behaviour for successfully processed
messages. The default value is :ack.

	:on_failure - Configures the acknowledgement behaviour for failed messages. The
default makes failed messages immediately available for redelivery. The default value is {:nack, 0}.

	:on_shutdown - Configures what happens to messages received but not yet processed
when the producer is shut down.
- `{:nack, seconds}` - Sends a `modifyAckDeadline` request with the
given `seconds` for all outstanding messages, making them available
for redelivery after that delay.
- `:nack` - Equivalent to `{:nack, 0}`. Immediately makes unprocessed
messages available for redelivery.
- `:noop` - Does nothing. Messages become available after their ack
deadline expires naturally.
The default value is {:nack, 5}.

	:stream_ack_deadline_seconds - The number of seconds the server will wait before re-delivering an
unacknowledged message. Must be between 10 and 600.
The producer will extend leases automatically before this deadline. The default value is 60.

	:max_extension_ms (pos_integer/0) - The maximum total time in milliseconds that a message's ack deadline will
be extended from the moment of initial receipt. After this duration, the
message is dropped from lease management and the server will redeliver it.
This prevents a stuck consumer from holding messages indefinitely. The default value is 3600000.

	:enable_message_ordering (boolean/0) - When true, messages with the same ordering_key are routed to the
same Broadway processor and processed sequentially. This guarantees
in-order delivery for ordered subscriptions.
Ordering is enforced via Broadway's built-in `:partition_by` option,
which assigns messages with the same `orderingKey` metadata to the
same processor partition. The subscription itself must also have
message ordering enabled in Google Cloud Pub/Sub.

When `false` (default), messages are distributed across processors
without regard to ordering key, matching the unordered behaviour of a
standard Pub/Sub subscription.

Note: the server will also report whether the subscription has ordering
enabled in each `StreamingPullResponse.subscription_properties`. This
client-side option controls whether to enforce it in the Broadway
processing topology.
The default value is false.

	:client_id (String.t/0) - An identifier shared across all streaming connections opened by this
pipeline. When a stream disconnects and reconnects with the same
client_id, the server transfers any guarantees (e.g. ordered delivery
assignment) from the old stream to the new one. If not provided, a
random ID is generated once at pipeline startup. This is sufficient for
most use cases: the ID is stable across gRPC reconnections within the
same process lifetime, which is all the server requires. You only need
to set this explicitly if you want a human-readable value for debugging.

	:ack_batch_interval_ms - Interval in milliseconds at which batched ack and modifyAckDeadline
requests are flushed to the Pub/Sub service via unary RPCs.
Lower values reduce end-to-end ack latency; higher values improve
batching efficiency. The default value is 100.

	:ack_batch_max_size - Maximum number of ack_ids to accumulate before triggering an
immediate flush, regardless of the timer. Each unary RPC carries
at most 2,500 ack_ids (the Google API limit), so values above 2,500
result in multiple RPCs per flush. The default value is 2500.

	:retry_deadline_ms (pos_integer/0) - Maximum total time in milliseconds to keep retrying a failed acknowledge or
modifyAckDeadline request before giving up and dropping the ack_ids.
The default of 60,000ms (60 seconds) applies to standard delivery subscriptions.
When exactly-once delivery is detected from subscription properties, the library
automatically switches to 600,000ms (600 seconds) for exactly-once acks. The
configured value is restored if exactly-once delivery is later disabled on the
subscription.
The default value is 60000.

	:backoff_type - The backoff strategy used when reconnecting after a stream failure.
- `:rand_exp` - Randomized exponential backoff. Adds jitter to
prevent thundering herd after mass disconnects.
- `:exp` - Pure exponential backoff.
- `:rand` - Random value between `backoff_min` and `backoff_max`.
- `:stop` - Do not reconnect. The producer will crash after one
failure.
The default value is :rand_exp.

	:backoff_min (pos_integer/0) - Minimum reconnection backoff in milliseconds. The default value is 100.

	:backoff_max (pos_integer/0) - Maximum reconnection backoff in milliseconds. The default value is 60000.

	:drain_timeout_ms (pos_integer/0) - Maximum time in milliseconds to wait for in-flight messages to be
processed and acknowledged during graceful shutdown. After this timeout,
any remaining outstanding messages are nacked (per the on_shutdown
setting) and the connection is force-closed.
This drain phase waits for all outstanding messages to be acked before
calling `CloseSend` on the stream.
The default value is 30000.

	:adapter - The gRPC HTTP/2 adapter to use for the streaming connection.
- `:gun` - Uses the Gun HTTP/2 client. Well-tested and the
traditional adapter for the Elixir gRPC library.
- `:mint` - Uses the Mint HTTP/2 client. May be preferable where
Gun is not available.
- Any module implementing the `GRPC.Client.Adapter` behaviour.

Both built-in adapters are provided by the `grpc` dependency. The
adapter choice does not affect the public API or message semantics.
The default value is :gun.

	:grpc_endpoint - The gRPC endpoint for the Cloud Pub/Sub service. Useful for testing
with the Pub/Sub emulator (e.g., "localhost:8085"). The default value is "pubsub.googleapis.com:443".

	:use_ssl (boolean/0) - Whether to use TLS when connecting to the gRPC endpoint. Set to false
when connecting to the Pub/Sub emulator, which does not use TLS. The default value is true.

	:keepalive_interval_ms (pos_integer/0) - Interval in milliseconds at which HTTP/2 PING frames are sent on the gRPC
connection to keep it alive. This prevents Google Cloud's load balancer
from closing idle connections (which it does after roughly 20 seconds by
default). Only applies to the :gun adapter. The default value is 30000.

	:interceptors - A list of client-side gRPC interceptors attached to every channel opened
by the producer (both the StreamingPull channel and the unary ack/modack channel).
Each entry is either a bare module (e.g. `MyInterceptor`, which calls
`MyInterceptor.init([])`) or a `{module, opts}` tuple (e.g.
`{MyInterceptor, level: :debug}`, which calls
`MyInterceptor.init(level: :debug)`).

Modules must implement the `GRPC.Client.Interceptor` behaviour (`init/1` and `call/4`).

## Example

    interceptors: [GRPC.Client.Interceptors.Logger]
    interceptors: [{GRPC.Client.Interceptors.Logger, level: :warning}]
The default value is [].

	:grpc_client - The module implementing the BroadwayCloudPubSub.Streaming.Client behaviour.
The built-in BroadwayCloudPubSub.Streaming.GrpcClient uses the grpc
library to communicate with Google Cloud Pub/Sub.
Accepts either a bare module or a `{module, opts}` tuple. When a tuple is
given, `opts` are merged into the producer options and passed to
`c:BroadwayCloudPubSub.Streaming.Client.init/1`:

    grpc_client: {MyGrpcClient, channel_opts: [transport_opts: []]}

Swap this for testing or custom gRPC transports.
The default value is BroadwayCloudPubSub.Streaming.GrpcClient.

	:telemetry_metadata - Extra data to attach to every telemetry event emitted by the streaming
producer. The value is included in the event metadata under the :extra
key.
Accepts either a static term (e.g. a map or keyword list), which is
stored once and included verbatim in every event, or an
`{module, function, args}` tuple that is called on every event emission
and whose return value is used as the `:extra` value (useful for
attaching dynamic data such as node names or runtime counters).

When not set, no `:extra` key is added to event metadata.


Acknowledgements
Use :on_success and :on_failure to control how messages are acknowledged
with Pub/Sub. Both can also be changed per-message via
Broadway.Message.configure_ack/2.
Supported values:
	:ack - acknowledge the message; Pub/Sub removes it from the subscription.
	:noop - do nothing; the message is redelivered after the subscription's
ackDeadlineSeconds expires.
	:nack - equivalent to {:nack, 0}; makes the message immediately
available for redelivery.
	{:nack, seconds} - sets ackDeadlineSeconds to seconds for the
message, controlling when it becomes available for redelivery (0-600).

Acks and deadline modifications are batched by AckBatcher and flushed to
Pub/Sub via unary RPCs at a configurable interval (:ack_batch_interval_ms,
default 100ms) or when the batch reaches :ack_batch_max_size (default 2500).
Batching is done on a separate unary connection, independently of the
streaming connection. See Telemetry for ack-related events.
Flow control
Flow control is managed at the gRPC stream level via :max_outstanding_messages
and :max_outstanding_bytes. The Pub/Sub server will not push more messages
than these limits allow. This is the primary backpressure mechanism.
StreamManager also tracks GenStage demand from the Producer and buffers
messages internally when demand is zero, preventing unbounded mailbox growth.
See also Lease management for how message deadlines
are extended while flow control holds messages in the buffer.
Lease management
The producer automatically extends message acknowledgement deadlines before
they expire. Leases are extended by sending modifyAckDeadline requests via
the AckBatcher. The extension interval is derived from the effective ack
deadline with randomized jitter to spread out RPC calls.
Messages are tracked until they are acknowledged, nacked, or until
:max_extension_ms elapses (default 60 minutes), after which the server
redelivers them. This prevents a stuck consumer from holding messages
indefinitely. The extend_leases and lease_expired telemetry events
(see Telemetry) provide visibility into lease activity.
Exactly-once delivery
When the subscription has exactly-once delivery enabled, the server signals
this via StreamingPullResponse.subscription_properties. The producer
detects this automatically and enforces a minimum lease extension interval
(the server requires at least 60 seconds between extensions for exactly-once
subscriptions).
For exactly-once subscriptions, increase :retry_deadline_ms to 600,000ms
(10 minutes) to allow the unary RPC client enough time to retry transient
ack failures - the server requires successful ack receipt before guaranteeing
exactly-once semantics. The library automatically adjusts :retry_deadline_ms
when the subscription's exactly-once status changes at runtime.
Message ordering
Set enable_message_ordering: true to route messages with the same
ordering_key to the same Broadway processor, ensuring sequential processing
per key. The subscription must also have message ordering enabled in Pub/Sub.
Ordering is enforced via Broadway's :partition_by option, which is
automatically injected into all processor groups when this option is set.
Graceful shutdown
On shutdown, the producer:
	Nacks all buffered messages (received but not yet dispatched to
processors) per the :on_shutdown option (default {:nack, 5}).
	Stops the gRPC stream to prevent new messages from arriving.
	Waits up to :drain_timeout_ms (default 30s) for in-flight messages
(dispatched to processors but not yet acked/nacked) to be processed.
	Force-closes the stream after the drain timeout.

The drain lifecycle is tracked via the drain telemetry span
(see Telemetry).
Error handling
gRPC stream errors are classified as retryable or terminal:
	Retryable (e.g. DEADLINE_EXCEEDED, UNAVAILABLE, UNAUTHENTICATED) -
the stream is closed and reconnected after a backoff delay. A new OAuth2
token is fetched on each reconnect.
	Terminal (e.g. NOT_FOUND, PERMISSION_DENIED, INVALID_ARGUMENT) -
the StreamManager stops and Broadway's supervision restarts the pipeline.

Reconnect backoff is configurable via :backoff_type, :backoff_min, and
:backoff_max. The default is randomized exponential (:rand_exp) starting
at 100ms and capped at 60s.
Pub/Sub Emulator
To use with the local Pub/Sub emulator:
{BroadwayCloudPubSub.Producer,
 subscription: "projects/my-project/subscriptions/my-subscription",
 grpc_endpoint: "localhost:8085",
 use_ssl: false,
 token_generator: {MyApp, :emulator_token, []}}
Differences from BroadwayCloudPubSub.Pull.Producer
	Push-based: Messages arrive via a persistent gRPC stream rather than
being fetched on demand via HTTP pull requests.
	Flow control: Controlled at the gRPC stream level via
:max_outstanding_messages and :max_outstanding_bytes rather than
per-request polling. See Flow control.
	Graceful shutdown: The stream is closed immediately on shutdown to
stop new messages arriving; the unary channel stays up so in-flight
messages can still be acked or nacked during the drain window. The pull
producer has no drain phase. See Graceful shutdown.
	Lease extension: Message deadlines are extended automatically to
prevent redelivery while processing. The pull producer relies on the
subscription-level ack deadline only. See
Lease management.
	Enhanced telemetry: Emits a richer set of events covering connection
lifecycle, lease activity, ack/modack RPC spans, drain lifecycle, and
per-cycle pressure snapshots. See Telemetry.

Telemetry
This producer emits the following Telemetry
events. All events share the top-level prefix [:broadway_cloud_pub_sub, :streaming],
followed by a layer sub-prefix.
All event metadata maps include an :extra key when the :telemetry_metadata option
is configured. Its value is the static term provided, or the return value of the MFA
called at emission time.
Stream events - [:broadway_cloud_pub_sub, :streaming, :stream, ...]
Emitted by StreamManager. Metadata: %{name: broadway_name, subscription: subscription}
(plus :extra when :telemetry_metadata is set).
Backpressure
	[:broadway_cloud_pub_sub, :streaming, :stream, :pressure_snapshot] -
point-in-time snapshot of pipeline backpressure, emitted on every lease
extension cycle. Useful for diagnosing throughput bottlenecks without
enabling tracing.
Measurements: %{outstanding_count: non_neg_integer(), buffered_count: non_neg_integer(), pending_demand: non_neg_integer()}
	outstanding_count - messages received but not yet acked or nacked.
	buffered_count - messages waiting in the internal buffer for producer demand.
	pending_demand - units of GenStage demand currently unfulfilled.



Connection lifecycle
	[:broadway_cloud_pub_sub, :streaming, :stream, :connect] - gRPC
StreamingPull stream successfully established.
Measurements: %{}

	[:broadway_cloud_pub_sub, :streaming, :stream, :disconnect] - gRPC
stream closed or errored.
Measurements: %{}
Metadata includes: reason: term() - the error or close reason
(e.g. a GRPC.RPCError, :stream_closed, :connection_down).

	[:broadway_cloud_pub_sub, :streaming, :stream, :connection_failure] -
connection attempt failed before the stream was established.
Measurements: %{}
Metadata includes: reason: term() - the connection error.

	[:broadway_cloud_pub_sub, :streaming, :stream, :reconnect] - reconnect
scheduled after a disconnect or connection failure. The backoff delay
indicates how long the StreamManager will wait before the next connection
attempt.
Measurements: %{delay: pos_integer()}

	[:broadway_cloud_pub_sub, :streaming, :stream, :terminal_error] -
non-retryable gRPC error received. StreamManager stops after this event.
Measurements: %{}
Metadata includes: reason: term() - the terminal gRPC error.

	[:broadway_cloud_pub_sub, :streaming, :stream, :keepalive] - keep-alive
ping sent on the gRPC connection.
Measurements: %{deadline: pos_integer()}


Messages
	[:broadway_cloud_pub_sub, :streaming, :stream, :receive_messages] -
messages received from the stream and forwarded to the producer.
Measurements: %{count: pos_integer()}

	[:broadway_cloud_pub_sub, :streaming, :stream, :ack] - acknowledge
request dispatched to AckBatcher.
Measurements: %{count: pos_integer()}


Lease management
	[:broadway_cloud_pub_sub, :streaming, :stream, :extend_leases] - lease
extension cycle ran; modack requests dispatched for outstanding messages.
Measurements: %{count: non_neg_integer(), deadline: pos_integer()}

	[:broadway_cloud_pub_sub, :streaming, :stream, :lease_expired] -
outstanding messages dropped because they exceeded :max_extension_ms.
Measurements: %{count: pos_integer()}


Exactly-once delivery
	[:broadway_cloud_pub_sub, :streaming, :stream, :receipt_modack_stale] -
pending receipt modack entries that exceeded the 60-second staleness
threshold were nacked for fast redelivery. Emitted during the lease
extension cycle.
Measurements: %{count: pos_integer()}


Graceful shutdown
	[:broadway_cloud_pub_sub, :streaming, :stream, :drain, :start | :stop | :exception] -
span tracking the full graceful drain lifecycle, from
prepare_for_draining/1 through completion, timeout, or unexpected
termination. Uses the same convention as :telemetry.span/3.
	[:broadway_cloud_pub_sub, :streaming, :stream, :drain, :start] - drain
initiated. Emitted before the stream is closed or any messages are nacked.
Measurements: %{system_time: integer(), monotonic_time: integer(), buffered_count: non_neg_integer(), outstanding_count: non_neg_integer(), pending_receipt_modack_count: non_neg_integer()}

	[:broadway_cloud_pub_sub, :streaming, :stream, :drain, :stop] - all
in-flight messages were processed and stream closed cleanly.
Measurements: %{duration: non_neg_integer(), monotonic_time: integer()}

	[:broadway_cloud_pub_sub, :streaming, :stream, :drain, :exception] -
drain ended abnormally.
Measurements: %{duration: non_neg_integer(), monotonic_time: integer()}
(plus remaining_count: non_neg_integer() for :timeout and :terminate kinds)
Metadata includes kind and reason identifying the cause:
	kind: :timeout, reason: :drain_timeout - drain_timeout_ms elapsed
before all messages were acked. Remaining messages are nacked immediately.
	kind: :terminate, reason: term() - the GenServer was terminated while
a drain was in progress.
	kind: :error, reason: binary() - an exception was raised inside
prepare_for_draining/1 itself.





AckBatcher events - [:broadway_cloud_pub_sub, :streaming, :ack_batcher, ...]
Emitted by AckBatcher. Metadata: %{name: broadway_name, subscription: subscription}
(plus :extra when :telemetry_metadata is set).
	[:broadway_cloud_pub_sub, :streaming, :ack_batcher, :flush_deferred] -
flush deferred because UnaryRpcClient was not yet available (e.g.
restarting after a crash).
Measurements: %{ack_count: non_neg_integer(), modack_groups: non_neg_integer()}

	[:broadway_cloud_pub_sub, :streaming, :ack_batcher, :modack_retry_exhausted] -
modack ack_ids dropped after reaching the maximum retry attempt count.
Measurements: %{count: pos_integer()}

	[:broadway_cloud_pub_sub, :streaming, :ack_batcher, :ack_retry_expired] -
ack ack_ids dropped because they exceeded the exactly-once retry deadline.
Measurements: %{count: pos_integer()}

	[:broadway_cloud_pub_sub, :streaming, :ack_batcher, :modack_retry_expired] -
modack ack_ids dropped because they exceeded the exactly-once retry deadline.
Measurements: %{count: pos_integer()}


Unary RPC client events - [:broadway_cloud_pub_sub, :streaming, :unary, ...]
Emitted by UnaryRpcClient. Metadata: %{name: broadway_name, subscription: subscription}
(plus :extra when :telemetry_metadata is set).
	[:broadway_cloud_pub_sub, :streaming, :unary, :connect] - unary RPC
channel reconnected after a failure.
Measurements: %{}

	[:broadway_cloud_pub_sub, :streaming, :unary, :connection_failure] -
unary RPC channel connect attempt failed.
Measurements: %{}
Metadata includes: reason: term() - the connection error.

	[:broadway_cloud_pub_sub, :streaming, :unary, :permanent_failure] -
one or more ack_ids were permanently rejected by the server (e.g. ack_id
expired). These are dropped and not retried.
Measurements: %{count: pos_integer()}


gRPC client spans - [:broadway_cloud_pub_sub, :streaming, :grpc_client, ...]
Emitted by GrpcClient (the default BroadwayCloudPubSub.Streaming.Client
implementation) as :telemetry.span/3 spans.
Metadata: %{name: broadway_name, subscription: subscription, count: ack_count}
(plus :extra when :telemetry_metadata is set).
	[:broadway_cloud_pub_sub, :streaming, :grpc_client, :ack, :start | :stop | :exception] -
wraps each Acknowledge unary RPC call.

	[:broadway_cloud_pub_sub, :streaming, :grpc_client, :modack, :start | :stop | :exception] -
wraps each ModifyAckDeadline unary RPC call.



      


      
        Summary


  
    Functions
  


    
      
        partition_by(arg1)

      


    





      


      
        Functions


        


  
    
      
    
    
      partition_by(arg1)



        
          
        

    

  


  


  


        

      


  

    
BroadwayCloudPubSub.Streaming.Client behaviour
    



      
Behaviour for gRPC interactions used by the streaming Pub/Sub producer.
The default implementation is BroadwayCloudPubSub.Streaming.GrpcClient.
Provide a custom module via the :grpc_client option on
BroadwayCloudPubSub.Producer for testing or alternate transports.
Implementing a custom client
A custom client module must implement all callbacks in this behaviour. The init/1
callback receives the full producer options and returns an opaque config term that
is stored in state and forwarded as the last argument to every subsequent call.
Example:
defmodule MyApp.FakeGrpcClient do
  @behaviour BroadwayCloudPubSub.Streaming.Client

  @impl true
  def init(opts), do: {:ok, Map.new(opts)}

  @impl true
  def connect(config), do: {:ok, :fake_channel}

  # ... implement remaining callbacks
end
Then configure the producer:
{BroadwayCloudPubSub.Producer,
 grpc_client: MyApp.FakeGrpcClient,
 subscription: "projects/my-project/subscriptions/my-sub",
 ...}
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        channel()

      


        An opaque gRPC channel returned by connect/1.



    


    
      
        config()

      


        An opaque term returned by init/1 and passed to all subsequent calls.



    


    
      
        stream()

      


        An opaque gRPC bidirectional stream returned by streaming_pull/2.



    





  
    Callbacks
  


    
      
        acknowledge(channel, request, config)

      


        Sends an Acknowledge unary RPC to the Pub/Sub service.



    


    
      
        cancel(stream, config)

      


        Cancels an open gRPC stream.



    


    
      
        connect(config)

      


        Opens a gRPC channel to the Pub/Sub service.



    


    
      
        connection_pid(channel)

      


        Returns the pid that owns the underlying transport connection for channel,
or nil if the channel does not have one (e.g. an already-closed channel,
or a custom client whose transport is not pid-backed).



    


    
      
        disconnect(channel, config)

      


        Closes a gRPC channel.



    


    
      
        init(opts)

      


        Invoked once during producer startup to normalize options into a config term.



    


    
      
        modify_ack_deadline(channel, request, config)

      


        Sends a ModifyAckDeadline unary RPC to the Pub/Sub service.



    


    
      
        recv(stream, config)

      


        Begins enumerating responses from an open bidirectional gRPC stream.



    


    
      
        send_request(stream, request, config)

      


        Sends a request on an open bidirectional gRPC stream.



    


    
      
        streaming_pull(channel, config)

      


        Opens a bidirectional StreamingPull gRPC stream on the given channel.
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          @type channel() :: term()


      


An opaque gRPC channel returned by connect/1.
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          @type config() :: term()


      


An opaque term returned by init/1 and passed to all subsequent calls.
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          @type stream() :: term()


      


An opaque gRPC bidirectional stream returned by streaming_pull/2.
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      acknowledge(channel, request, config)



        
          
        

    

  


  

      

          @callback acknowledge(channel(), request :: term(), config()) ::
  {:ok, term()} | {:error, term()}


      


Sends an Acknowledge unary RPC to the Pub/Sub service.
request is a Google.Pubsub.V1.AcknowledgeRequest struct. Returns {:ok, response}
on success or {:error, reason} on failure. Implementations may emit telemetry spans.

  



  
    
      
    
    
      cancel(stream, config)



        
          
        

    

  


  

      

          @callback cancel(stream(), config()) :: :ok


      


Cancels an open gRPC stream.
Called during graceful shutdown or error recovery to stop receiving new messages.
Implementations should handle the case where the stream is already closed.
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          @callback connect(config()) :: {:ok, channel()} | {:error, reason :: term()}


      


Opens a gRPC channel to the Pub/Sub service.
Called by StreamManager and UnaryRpcClient before each (re)connection.
Should handle token fetching, TLS setup, and adapter selection internally.
Returns {:ok, channel} on success or {:error, reason} on failure.

  



  
    
      
    
    
      connection_pid(channel)



        
          
        

    

  


  

      

          @callback connection_pid(channel()) :: pid() | nil


      


Returns the pid that owns the underlying transport connection for channel,
or nil if the channel does not have one (e.g. an already-closed channel,
or a custom client whose transport is not pid-backed).
Implementations should return nil rather than raise on unknown channel
shapes; callers treat nil as “no match possible” and ignore the EXIT.

  



  
    
      
    
    
      disconnect(channel, config)



        
          
        

    

  


  

      

          @callback disconnect(channel(), config()) :: :ok


      


Closes a gRPC channel.
Called during reconnect, shutdown, and error recovery. Implementations should
handle the case where the channel is already closed or the connection process
is dead.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

      

          @callback init(opts :: keyword()) :: {:ok, config()} | {:error, term()}


      


Invoked once during producer startup to normalize options into a config term.
The config term is stored in state and forwarded as the last argument to all
subsequent callbacks, analogous to how BroadwayCloudPubSub.Pull.Client.init/1
works for the pull producer.
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          @callback modify_ack_deadline(channel(), request :: term(), config()) ::
  {:ok, term()} | {:error, term()}


      


Sends a ModifyAckDeadline unary RPC to the Pub/Sub service.
request is a Google.Pubsub.V1.ModifyAckDeadlineRequest struct. Returns
{:ok, response} on success or {:error, reason} on failure. Implementations
may emit telemetry spans.

  



  
    
      
    
    
      recv(stream, config)



        
          
        

    

  


  

      

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


      


Begins enumerating responses from an open bidirectional gRPC stream.
Returns {:ok, enumerable} where enumerable yields {:ok, response} or
{:error, error} terms as the server sends data. The enumeration blocks until
the stream closes. Any timeout or blocking behaviour is an internal implementation
detail of the client.
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          @callback send_request(stream(), request :: term(), config()) ::
  {:ok, stream()} | {:error, term()}


      


Sends a request on an open bidirectional gRPC stream.
Used to send the initial StreamingPullRequest and subsequent keep-alive or
deadline-extension requests on the stream. Returns {:ok, stream} (the stream
struct may be updated by the underlying library after a send) or {:error, reason}.

  



  
    
      
    
    
      streaming_pull(channel, config)



        
          
        

    

  


  

      

          @callback streaming_pull(channel(), config()) :: stream()


      


Opens a bidirectional StreamingPull gRPC stream on the given channel.
Returns the stream struct. Called by StreamReader after a successful connect/1.

  


        

      


  

    
BroadwayCloudPubSub.Streaming.GrpcClient 
    



      
The default gRPC client for BroadwayCloudPubSub.Producer.
Implements BroadwayCloudPubSub.Streaming.Client using the grpc library
with the Google.Pubsub.V1.Subscriber.Stub generated stub.
This module handles:
	Token fetching and channel connection (with TLS and adapter configuration)
	Bidirectional StreamingPull stream management
	Unary Acknowledge and ModifyAckDeadline RPCs with telemetry spans

Telemetry
This module emits the following telemetry events:
	[:broadway_cloud_pub_sub, :streaming, :grpc_client, :ack, :start | :stop | :exception] —
emitted as a span when sending an Acknowledge unary RPC.
Measurements: as described in :telemetry.span/3.
Metadata: %{name: broadway_name, subscription: subscription, count: ack_count}

	[:broadway_cloud_pub_sub, :streaming, :grpc_client, :modack, :start | :stop | :exception] —
emitted as a span when sending a ModifyAckDeadline unary RPC.
Measurements: as described in :telemetry.span/3.
Metadata: %{name: broadway_name, subscription: subscription, count: ack_count}


Custom BroadwayCloudPubSub.Streaming.Client implementations that wish to emit
the same events should use the same event name prefix and metadata shape.

      




  

    
BroadwayCloudPubSub.Pull.Client behaviour
    



      
A generic behaviour to implement Pub/Sub Clients for BroadwayCloudPubSub.Pull.Producer.
This module defines callbacks to normalize options and receive messages
from a Cloud Pub/Sub topic. Modules that implement this behaviour should be passed
as the :client option from BroadwayCloudPubSub.Pull.Producer.
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        ack_deadline()

      


        The amount of time (in seconds) before Pub/Sub should reschedule a message.



    


    
      
        ack_id()

      


        The ackId returned by Pub/Sub to be used when acknowledging a message.



    


    
      
        ack_ids()

      


        A list of ackId strings.



    


    
      
        messages()

      


        A list of Broadway.Message structs.



    





  
    Callbacks
  


    
      
        acknowledge(ack_ids, opts)

      


        Dispatches an acknowledge request.



    


    
      
        init(opts)

      


    


    
      
        prepare_to_connect(name, producer_opts)

      


        Invoked once by BroadwayCloudPubSub.Producer during Broadway.start_link/2.



    


    
      
        put_deadline(ack_ids, ack_deadline, opts)

      


        Dispatches a modifyAckDeadline request.



    


    
      
        receive_messages(demand, ack_builder, opts)

      


        Dispatches a pull request.



    





      


      
        Types


        


  
    
      
    
    
      ack_deadline()



        
          
        

    

  


  

      

          @type ack_deadline() :: 0..600


      


The amount of time (in seconds) before Pub/Sub should reschedule a message.

  



  
    
      
    
    
      ack_id()



        
          
        

    

  


  

      

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


      


The ackId returned by Pub/Sub to be used when acknowledging a message.

  



  
    
      
    
    
      ack_ids()



        
          
        

    

  


  

      

          @type ack_ids() :: [ack_id()]


      


A list of ackId strings.

  



  
    
      
    
    
      messages()



        
          
        

    

  


  

      

          @type messages() :: [Broadway.Message.t()]


      


A list of Broadway.Message structs.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      acknowledge(ack_ids, opts)


        (optional)


        
          
        

    

  


  

      

          @callback acknowledge(ack_ids(), opts :: any()) :: any()


      


Dispatches an acknowledge request.

  



  
    
      
    
    
      init(opts)



        
          
        

    

  


  

      

          @callback init(opts :: any()) ::
  {:ok, normalized_opts :: any()} | {:error, message :: binary()}


      



  



  
    
      
    
    
      prepare_to_connect(name, producer_opts)


        (optional)


        
          
        

    

  


  

      

          @callback prepare_to_connect(name :: atom(), producer_opts :: keyword()) ::
  {[:supervisor.child_spec() | {module(), any()} | module()],
   producer_opts :: keyword()}


      


Invoked once by BroadwayCloudPubSub.Producer during Broadway.start_link/2.
The goal of this task is to manipulate the producer options,
if necessary at all, and introduce any new child specs that will be
started in Broadway's supervision tree.

  



  
    
      
    
    
      put_deadline(ack_ids, ack_deadline, opts)


        (optional)


        
          
        

    

  


  

      

          @callback put_deadline(ack_ids(), ack_deadline(), opts :: any()) :: any()


      


Dispatches a modifyAckDeadline request.

  



  
    
      
    
    
      receive_messages(demand, ack_builder, opts)



        
          
        

    

  


  

      

          @callback receive_messages(
  demand :: pos_integer(),
  ack_builder :: (ack_id() -> term()),
  opts :: any()
) ::
  messages()


      


Dispatches a pull request.

  


        

      


  

    
BroadwayCloudPubSub.Pull.FinchClient 
    



      
The default Pub/Sub pull client, built on Finch.
Implements the BroadwayCloudPubSub.Pull.Client behaviour and handles
pull
requests to the Cloud Pub/Sub REST API.

      




  

    
BroadwayCloudPubSub.Pull.Producer 
    



      
A GenStage producer that continuously receives messages from a Google Cloud Pub/Sub
topic and acknowledges them after being successfully processed.
By default this producer uses BroadwayCloudPubSub.Pull.FinchClient to talk to Cloud
Pub/Sub, but you can provide your client by implementing the BroadwayCloudPubSub.Pull.Client
behaviour.
For a quick getting started on using Broadway with Cloud Pub/Sub, please see
the Google Cloud Pub/Sub Guide.
Options
Aside from :receive_interval and :client which are generic and apply to all
producers (regardless of the client implementation), all other options are specific to
BroadwayCloudPubSub.PullClient, which is the default client.
	:client - A module that implements the BroadwayCloudPubSub.Pull.Client behaviour.
This module is responsible for fetching and acknowledging the messages.
Pay attention that all options passed to the producer will be forwarded
to the client. It's up to the client to normalize the options it needs.
BroadwayCloudPubSub.Pull.FinchClient is the default client and will
automatically retry the following errors [408, 500, 502, 503, 504, 522,
524] up to 10 times with a 500ms pause between retries. This can be
configured by passing the module with options to the client:
  {BroadwayCloudPubSub.Pull.FinchClient,
retry_codes: [502, 503],
retry_delay_ms: 300,
max_retries: 5}
These options will be merged with the options to the producer and passed
to the client init/1 function.
The default value is BroadwayCloudPubSub.Pull.FinchClient.

	:subscription - Required. The name of the subscription, including the project.
For example, if you project is named "my-project" and your
subscription is named "my-subscription", then your subscription
name is "projects/my-project/subscriptions/my-subscription".

	:max_number_of_messages (pos_integer/0) - The maximum number of messages to be fetched per request. The default value is 10.

	:on_failure - Configures the acking behaviour for failed messages.
See the "Acknowledgements" section below for all the possible values.
This option can also be changed for each message through
Broadway.Message.configure_ack/2.
Defaults to {:nack, 0}, which makes failed messages immediately
available for redelivery. This matches the behaviour of the official
Google Cloud Pub/Sub client libraries.
The default value is {:nack, 0}.

	:on_success - Configures the acking behaviour for successful messages.
See the "Acknowledgements" section below for all the possible values.
This option can also be changed for each message through
Broadway.Message.configure_ack/2. The default value is :ack.

	:receive_interval (integer/0) - The duration (in milliseconds) for which the producer waits
before making a request for more messages. The default value is 5000.

	:receive_timeout - The maximum time (in milliseconds) to wait for a response
before the pull client returns an error. The default value is :infinity.

	:goth (atom/0) - The Goth module to use for authentication. Note that this option only applies to the
default token generator.

	:token_generator - An MFArgs tuple that will be called before each request
to fetch an authentication token. It should return {:ok, String.t()} | {:error, any()}.
By default this will invoke Goth.fetch/1 with the :goth option.
See the "Custom token generator" section below for more information.

	:base_url - The base URL for the Cloud Pub/Sub service.
This option is mostly useful for testing via the Pub/Sub emulator. The default value is "https://pubsub.googleapis.com".

	:finch (atom/0) - The name of the Finch pool. If no name is provided, then a default
pool will be started by the pipeline's supervisor. The default value is nil.


Custom token generator
A custom token generator can be given as a MFArgs tuple.
For example, define a MyApp.fetch_token/0 function:
defmodule MyApp do

  @doc "Fetches a Google auth token"
  def fetch_token do
    with {:ok, token} <- Goth.fetch(MyApp.Goth)
      {:ok, token.token}
    end
  end
end
and configure the producer to use it:
token_generator: {MyApp, :fetch_token, []}
Acknowledgements
You can use the :on_success and :on_failure options to control how
messages are acknowledged with the Pub/Sub system.
By default successful messages are acknowledged and failed messages are ignored
(:noop). You can set :on_success and :on_failure when starting this producer,
or change them for each message through Broadway.Message.configure_ack/2.
The following values are supported by both :on_success and :on_failure:
	:ack - Acknowledge the message. Pub/Sub can remove the message from
 the subscription.

	:noop - Do nothing. No requests will be made to Pub/Sub, and the
 message will be rescheduled according to the subscription-level
 ackDeadlineSeconds.

	:nack - Make a request to Pub/Sub to set ackDeadlineSeconds to 0,
 which may cause the message to be immediately redelivered to another
 connected consumer. Note that this does not modify the subscription-level
 ackDeadlineSeconds used for subsequent messages.

	{:nack, integer} - Modifies the ackDeadlineSeconds for a particular
 message. Note that this does not modify the subscription-level
 ackDeadlineSeconds used for subsequent messages.


Batching
Even if you are not interested in working with Broadway batches via the
handle_batch/3 callback, we recommend all Broadway pipelines with Pub/Sub
producers to define a default batcher with batch_size set to 10, so
messages can be acknowledged in batches, which improves the performance
and reduces the cost of integrating with Google Cloud Pub/Sub. In addition,
you should ensure that batch_timeout is set to a value less than
the acknowledgement deadline on the subscription. Otherwise you could
potentially have messages that remain in the subscription and are never
acknowledged successfully.
Example
Broadway.start_link(MyBroadway,
  name: MyBroadway,
  producer: [
    module: {BroadwayCloudPubSub.Pull.Producer,
      goth: MyApp.Goth,
      subscription: "projects/my-project/subscriptions/my_subscription"
    }
  ],
  processors: [
    default: []
  ],
  batchers: [
    default: [
      batch_size: 10,
      batch_timeout: 2_000
    ]
  ]
)
The above configuration will set up a producer that continuously receives
messages from "projects/my-project/subscriptions/my_subscription" and sends
them downstream.
Telemetry
This producer emits a few Telemetry
events which are listed below.
	[:broadway_cloud_pub_sub, :pull_client, :receive_messages, :start | :stop | :exception] spans -
these events are emitted in "span style" when executing pull requests to GCP PubSub.
See :telemetry.span/3.
All these events have the measurements described in :telemetry.span/3. The events
contain the following metadata:
	:max_messages - the number of messages requested after applying the max_messages
config option to the existing demand
	:demand - the total demand accumulated into the producer
	:name - the name of the Broadway topology


	[:broadway_cloud_pub_sub, :pull_client, :ack, :start | :stop | :exception] span - these events
are emitted in "span style" when acking messages on GCP PubSub. See :telemetry.span/3.
All these events have the measurements described in :telemetry.span/3. The events
contain the following metadata:
	:name - the name of the Broadway topology




      




  

    
Google.Pubsub.V1.AcknowledgeRequest 
    



      
Request for the Acknowledge method.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.AcknowledgeRequest{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  ack_ids: [String.t()],
  subscription: String.t()
}


      



  


        

      


  

    
Google.Pubsub.V1.ModifyAckDeadlineRequest 
    



      
Request for the ModifyAckDeadline method.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.ModifyAckDeadlineRequest{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  ack_deadline_seconds: integer(),
  ack_ids: [String.t()],
  subscription: String.t()
}


      



  


        

      


  

    
Google.Pubsub.V1.PubsubMessage 
    



      
A message that is published by publishers and consumed by subscribers. The
message must contain either a non-empty data field or at least one attribute.
Note that client libraries represent this object differently
depending on the language. See the corresponding client library
documentation for
more information. See [quotas and limits]
(https://cloud.google.com/pubsub/quotas) for more information about message
limits.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.PubsubMessage{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  attributes: %{optional(String.t()) => String.t() | nil},
  data: binary(),
  message_id: String.t(),
  ordering_key: String.t(),
  publish_time: Google.Protobuf.Timestamp.t() | nil
}


      



  


        

      


  

    
Google.Pubsub.V1.PubsubMessage.AttributesEntry 
    




      
        Summary
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        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.PubsubMessage.AttributesEntry{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  key: String.t(),
  value: String.t()
}


      



  


        

      


  

    
Google.Pubsub.V1.ReceivedMessage 
    



      
A message and its corresponding acknowledgment ID.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.ReceivedMessage{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  ack_id: String.t(),
  delivery_attempt: integer(),
  message: Google.Pubsub.V1.PubsubMessage.t() | nil
}


      



  


        

      


  

    
Google.Pubsub.V1.StreamingPullRequest 
    



      
Request for the StreamingPull streaming RPC method. This request is used to
establish the initial stream as well as to stream acknowledgments and ack
deadline modifications from the client to the server.

      


      
        Summary


  
    Types
  


    
      
        t()
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      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.StreamingPullRequest{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  ack_ids: [String.t()],
  client_id: String.t(),
  max_outstanding_bytes: integer(),
  max_outstanding_messages: integer(),
  modify_deadline_ack_ids: [String.t()],
  modify_deadline_seconds: [integer()],
  protocol_version: integer(),
  stream_ack_deadline_seconds: integer(),
  subscription: String.t()
}


      



  


        

      


  

    
Google.Pubsub.V1.StreamingPullResponse 
    



      
Response for the StreamingPull method. This response is used to stream
messages from the server to the client.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.StreamingPullResponse{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  acknowledge_confirmation:
    Google.Pubsub.V1.StreamingPullResponse.AcknowledgeConfirmation.t() | nil,
  modify_ack_deadline_confirmation:
    Google.Pubsub.V1.StreamingPullResponse.ModifyAckDeadlineConfirmation.t()
    | nil,
  received_messages: [Google.Pubsub.V1.ReceivedMessage.t()],
  subscription_properties:
    Google.Pubsub.V1.StreamingPullResponse.SubscriptionProperties.t() | nil
}


      



  


        

      


  

    
Google.Pubsub.V1.StreamingPullResponse.AcknowledgeConfirmation 
    



      
Acknowledgment IDs sent in one or more previous requests to acknowledge a
previously received message.
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    Types
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      t()



        
          
        

    

  


  

      

          @type t() :: %Google.Pubsub.V1.StreamingPullResponse.AcknowledgeConfirmation{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  ack_ids: [String.t()],
  invalid_ack_ids: [String.t()],
  temporary_failed_ack_ids: [String.t()],
  unordered_ack_ids: [String.t()]
}


      



  


        

      


  

    
Google.Pubsub.V1.StreamingPullResponse.ModifyAckDeadlineConfirmation 
    



      
Acknowledgment IDs sent in one or more previous requests to modify the
deadline for a specific message.
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          @type t() :: %Google.Pubsub.V1.StreamingPullResponse.ModifyAckDeadlineConfirmation{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  ack_ids: [String.t()],
  invalid_ack_ids: [String.t()],
  temporary_failed_ack_ids: [String.t()]
}


      



  


        

      


  

    
Google.Pubsub.V1.StreamingPullResponse.SubscriptionProperties 
    



      
Subscription properties sent as part of the response.
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          @type t() :: %Google.Pubsub.V1.StreamingPullResponse.SubscriptionProperties{
  __protobuf__: true,
  __unknown_fields__: [Protobuf.unknown_field()],
  exactly_once_delivery_enabled: boolean(),
  message_ordering_enabled: boolean()
}


      



  


        

      


  

    
Google.Pubsub.V1.Subscriber.Service 
    



      
The service that an application uses to manipulate subscriptions and to
consume messages from a subscription via the Pull method or by
establishing a bi-directional stream using the StreamingPull method.

      




  

    
Google.Pubsub.V1.Subscriber.Stub 
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