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[!TIP]
Using Broadway? Check out the companion project: off_broadway_pulsar.

An Elixir client for Apache Pulsar.
Installation
Add :pulsar_elixir to your dependencies in mix.exs:
def deps do
  [
    {:pulsar, "~> 2.11.1", hex: :pulsar_elixir} <!-- x-release-please-version -->
  ]
end
Quick Start
Assuming you have Pulsar running on localhost:6650, the quickest way to consume messages
from a Pulsar topic is using the Reader interace as shown below
"persistent://my-tenant/my-namespace/my-topic"
|> Pulsar.Reader.stream(host: "pulsar://localhost:6650", timeout: 100)
|> Enum.map(fn msg -> String.to_integer(msg.payload) end)
|> Enum.filter(fn n -> rem(n, 2) == 0 end)
|> Enum.map(fn n -> n * 2 end)
For more complex scenarios and assuming that you have implemented a basic consumer like the
one below:
defmodule MyPulsarConsumer do
  use Pulsar.Consumer.Callback

  def handle_message(message, state) do
    IO.puts("Received: #{message.payload}")
    {:ok, state}
  end
end
You can start producing and consuming messages with the following configuration:
config :pulsar,
  host: "pulsar://localhost:6650",
  consumers: [
    my_consumer: [
        topic: "persistent://my-tenant/my-namespace/my-topic",
        subscription_name: "my-subscription",
        callback_module: MyPulsarConsumer
    ]
  ],
  producers: [
    my_producer: [
        topic: "persistent://my-tenant/my-namespace/my-topic"
    ]
  ]
Sending a message using the configured producer can be done as follows:
Pulsar.send(:my_producer, "Hello, Pulsar!")
By default, brokers, consumers and producers are started within the scope of the
:default client, but you can also configure multiple clients (which may come in
handy if you need to connect to multiple clusters).
clients: [
  client_1: [
      host: "pulsar://host.cluster1.com:6650"
  ],
  client_2: [
      host: "pulsar://host.cluster2.com:6650"
  ]
]
Then, you can specify the client in the consumer or producer configuration using
the client key, eg. client: :client_1.
producers: [
  my_producer_1: [
    client: :client_1
    topic: "persistent://my-tenant/my-namespace/my-topic"
  ]
]
If your Pulsar cluster requires authentication, you can configure it in the client
using the auth key:
auth: [
  type: Pulsar.Auth.OAuth2,
  opts: [
    client_id: "<YOUR-OAUTH2-CLIENT-ID>",
    client_secret: "<YOUR-OAUTH2-CLIENT-SECRET>",
    site: "<YOUR-OAUTH2-ISSUER-URL>",
    audience: "<YOUR-OAUTH2-AUDIENCE>"
  ]
]
Testing
[!IMPORTANT]
Do not forget to add the following line to your /etc/hosts file before running the tests:
127.0.0.1 broker1 broker2

To run the tests, run the following command:
mix test
If you want to run only a subset of tests, specify the file including the tests you want to run
mix test test/integration/consumer_test.exs
You can also run individual tests by passing the line number where they are defined
mix test test/integration/consumer_test.exs:43
The examples directory includes a number of examples that demonstrate the use of the Pulsar client.
For example:
mix run --no-start examples/bingo.exs
Features
The full feature matrix for Apache Pulsar can be found here.
	Component	Feature	Supported
	Client	TLS encryption	✅
	Client	Authentication	⚠️
	Client	Transaction	❌
	Client	Statistics	❌
	Producer	Sync send	✅
	Producer	Async send	❌
	Producer	Batching	✅
	Producer	Chunking	✅
	Producer	Compression	✅
	Producer	Schema	✅
	Producer	Partitioned topics	✅
	Producer	Access modes	✅
	Consumer	ACK	✅
	Consumer	Batch-index ACK	✅
	Consumer	NACK	✅
	Consumer	NACK back-off	❌
	Consumer	Batching	✅
	Consumer	Partitioned topics	✅
	Consumer	Chunking	✅
	Consumer	Seek	✅
	Consumer	Subscription types	✅
	Consumer	Subscription modes	✅
	Consumer	Retry letter topic	❌
	Consumer	Dead letter topic	✅
	Consumer	Compression	✅
	Consumer	Compaction	✅
	Consumer	Schema	✅
	Consumer	Configurable flow control settings	✅
	Reader		✅
	TableView		❌



  

    Chunking

What is Chunking?
Chunking is a feature in Apache Pulsar
that allows large messages to be split into smaller pieces (chunks) for transmission.
This is particularly useful when your messages exceed the broker's maximum message size limit
(typically 5MB by default), and you want to handle large payloads without hitting broker or network constraints.
When a producer sends a large message with chunking enabled, it automatically splits the message into multiple
chunks. The consumer then reassembles these chunks back into the original message before delivering it to the
application layer.
How Chunking Works
Producer Side
When a producer is configured with chunking enabled:
{:ok, producer} = Pulsar.start_producer(
  "my-topic",
  chunking_enabled: true,
  max_message_size: 1024  # Split messages larger than 1KB
)
Large messages are automatically:
	Split into chunks of max_message_size bytes
	Each chunk is assigned a unique UUID and sequence number
	Chunks are sent to the broker individually
	Each chunk consumes one flow control permit

Consumer Side
The consumer automatically handles chunk assembly:
	Chunk Reception: Each chunk arrives as a separate broker message
	Buffering: Chunks are buffered in memory until all chunks for a message arrive
	Assembly: Once complete, chunks are reassembled into the original payload
	Delivery: The complete message is delivered to your handle_message/2 callback

def handle_message(%Pulsar.Message{} = message, state) do
  # message.payload contains the complete, reassembled payload
  # message.chunk_metadata indicates if this was a chunked message

  case message.chunk_metadata do
    %{chunked: true, complete: true, num_chunks: n} ->
      IO.puts("Received complete chunked message with #{n} chunks")

    %{chunked: true, complete: false, error: reason} ->
      IO.puts("Received incomplete chunked message: #{reason}")

    nil ->
      IO.puts("Received non-chunked message")
  end

  {:ok, state}
end
Chunked Message Metadata
The Pulsar.Message struct provides information about chunked messages:
	chunk_metadata - Contains chunking information:	chunked: true - Indicates this was a chunked message
	complete: true|false - Whether all chunks were received
	uuid - Unique identifier for the chunked message
	num_chunks - Total number of chunks (for complete messages)
	received_chunks - Number of chunks received (for incomplete messages)
	error - Reason for incompleteness (if incomplete)



For chunked messages, some fields contain data from all chunks:
	command - List of commands from all chunks
	metadata - List of metadata from all chunks
	broker_metadata - List of broker metadata from all chunks
	message_id_to_ack - List of all chunk message IDs

For non-chunked messages, these fields contain single values.
Configuration Options
Warning
Batching and chunking cannot be enabled simultaneously on a producer. When chunking_enabled: true is set, batching is automatically disabled. These features are mutually exclusive because they represent different strategies for message transmission.
Producer Configuration
producers: [
  my_producer: [
    topic: "my-topic",
    chunking_enabled: true,        # Enable chunking (default: false)
    max_message_size: 1024 * 1024  # Split messages larger than 1MB (default: 5MB)
  ]
]
Consumer Configuration
consumers: [
  my_consumer: [
    topic: "my-topic",
    subscription_name: "my-sub",
    callback_module: MyConsumer,

    # Chunking-related options:
    max_pending_chunked_messages: 10,                        # Max concurrent chunked messages (default: 10)
    expire_incomplete_chunked_message_after: 60_000,         # Timeout in ms (default: 60s)
    chunk_cleanup_interval: 30_000                           # Cleanup check interval in ms (default: 30s)
  ]
]
Configuration Details
	max_pending_chunked_messages: Maximum number of incomplete chunked messages to buffer simultaneously. If this limit is reached and a new chunked message arrives, the oldest incomplete message is evicted and delivered as incomplete with error: :queue_full.

	expire_incomplete_chunked_message_after: How long to wait for all chunks before timing out. Expired messages are delivered as incomplete with error: :expired.

	chunk_cleanup_interval: How often to check for and clean up expired chunked messages. Set to nil to disable automatic cleanup (not recommended for production).


Handling Incomplete Chunks
Chunks may not complete for several reasons:
	Expiration: Not all chunks arrived within the timeout period
	Queue overflow: Too many concurrent chunked messages

Incomplete chunks are delivered to your callback with complete: false:
def handle_message(%Pulsar.Message{chunk_metadata: %{complete: false, error: reason, received_chunks: n}}, state) do
  Logger.warning("Incomplete chunk: #{reason}, received #{n} chunks")

  # Return error to trigger redelivery
  {:error, :incomplete_chunk, state}
end
Flow Control and Permits
Flow control permits are only decremented when messages are assembled and delivered to your callback:
	Individual chunks arriving: No permits are decremented yet
	Chunked message completed: Decrements N permits (where N = number of chunks)
	Chunked message expired/evicted: Decrements M permits (where M = number of chunks received)
	Non-chunked message: Decrements 1 permit

The Pulsar.Message.num_broker_messages/1 helper returns the correct permit count:
# Non-chunked message
Pulsar.Message.num_broker_messages(message) # => 1

# Complete chunked message with 3 chunks
Pulsar.Message.num_broker_messages(message) # => 3

# Incomplete chunked message with 2 out of 3 chunks received
Pulsar.Message.num_broker_messages(message) # => 2
This ensures that flow control accurately reflects the number of broker messages consumed, regardless of whether messages are chunked or not.
Helper Functions
The Pulsar.Message module provides helpers for working with chunked messages:
# Check if message is chunked
Pulsar.Message.chunked?(message) # => true for chunked, false otherwise

# Check if chunked message is complete
Pulsar.Message.complete?(message) # => true if complete, false if incomplete

# Get maximum redelivery count (max across all chunks for chunked messages)
redelivery_count = Pulsar.Message.redelivery_count(message)

# Get number of broker messages consumed (for flow control)
num_permits = Pulsar.Message.num_broker_messages(message)
Example: Complete Chunked Message Flow
# Producer sends large message
{:ok, producer} = Pulsar.start_producer(
  "large-files",
  chunking_enabled: true,
  max_message_size: 1024 * 1024  # 1MB chunks
)

# Send 5MB file
large_payload = File.read!("large_file.dat")  # 5MB
{:ok, _msg_id} = Pulsar.send(producer, large_payload)
# Producer automatically splits into 5 chunks

# Consumer receives and assembles
defmodule MyConsumer do
  use Pulsar.Consumer.Callback

  def handle_message(%Pulsar.Message{} = message, state) do
    if Pulsar.Message.chunked?(message) and Pulsar.Message.complete?(message) do
      # message.payload contains complete 5MB file
      num_chunks = message.chunk_metadata.num_chunks
      IO.puts("Received complete file in #{num_chunks} chunks")
      process_file(message.payload)
      {:ok, state}
    else
      # Regular non-chunked message or incomplete chunked message
      {:ok, state}
    end
  end
end
Telemetry Events
The consumer emits telemetry events for chunk lifecycle:
	[:pulsar, :consumer, :chunk, :received] - When a chunk is received
	[:pulsar, :consumer, :chunk, :complete] - When all chunks are assembled
	[:pulsar, :consumer, :chunk, :discarded] - When a chunked message is discarded
	[:pulsar, :consumer, :chunk, :expired] - When a chunked message expires

See the Telemetry documentation for more details on monitoring chunked messages.


  

    Schemas

What are Schemas?
Schemas in Apache Pulsar enable type-safe messaging by defining the structure and type of message data. When producers or consumers register with a schema, the broker validates compatibility and tracks schema versions.
Note
This library currently supports schema registration and compatibility validation. However, payload encoding and decoding must be handled manually by the application. Automatic serialization/deserialization may be added in future versions.
Supported Schema Types
Primitive types (no definition required):
	:String, :Bool, :Int8, :Int16, :Int32, :Int64, :Float, :Double, :None

Structured types (definition required):
	:Json, :Avro, :Protobuf, :ProtobufNative, :KeyValue

Temporal types:
	:Date, :Time, :Timestamp, :Instant, :LocalDate, :LocalTime, :LocalDateTime

Basic Usage
Producers
{:ok, producer} = Pulsar.start_producer(
  "topic",
  schema: [
    type: :Json,              # required
    definition: schema_def,   # required for structured types
    name: "my-schema",        # optional
    properties: %{}           # optional
  ]
)

# You must encode payloads manually
user = %{id: 1, name: "Alice"}
Pulsar.send(producer, Jason.encode!(user))
Consumers
{:ok, consumer} = Pulsar.start_consumer(
  "topic",
  "subscription",
  MyCallback,
  schema: [type: :Json, definition: schema_def] # must match the topic's schema
)

# In your callback, decode payloads manually
def handle_message(%Pulsar.Message{payload: payload}, state) do
  user = Jason.decode!(payload)
  {:ok, state}
end
Configuration (config.exs)
config :pulsar,
  host: "pulsar://localhost:6650",
  producers: [
    {:user_producer, [
      topic: "users",
      schema: [type: :Json, definition: user_schema_def]
    ]}
  ],
  consumers: [
    {:user_consumer, [
      topic: "users",
      subscription_name: "my-sub",
      callback_module: MyCallback,
      schema: [type: :Json, definition: user_schema_def]
    ]}
  ]
Schema options:
	:type - (required) The schema type
	:definition - Schema definition (required for non-primitive types). For :Json and :Avro, can be a struct or map (automatically JSON-encoded) or a binary string.
	:name - Optional schema name
	:properties - Optional metadata as a map

Examples
String schema:
{:ok, producer} = Pulsar.start_producer("logs", schema: [type: :String])
Pulsar.send(producer, "Application started")
JSON schema (uses Avro record format):
schema_def = %{
  type: "record",
  name: "User",
  fields: [
    %{name: "id", type: "int"},
    %{name: "name", type: "string"}
  ]
}

{:ok, producer} = Pulsar.start_producer(
  "users",
  schema: [type: :Json, definition: schema_def]
)

Pulsar.send(producer, Jason.encode!(%{id: 1, name: "Alice"}))
Compatibility & Evolution
The broker enforces compatibility when registering schemas:
# Producer with String schema
{:ok, p1} = Pulsar.start_producer("topic", schema: [type: :String])

# Different schema type - REJECTED by broker
{:ok, p2} = Pulsar.start_producer("topic", schema: [type: :Int32])
# Process terminates with {:IncompatibleSchema, ...}
Compatible changes:
	Adding optional fields with defaults
	Evolving JSON schemas with backward-compatible fields

Incompatible changes:
	Changing schema type (String → Int32)
	Removing required fields

The broker tracks schema versions, allowing gradual migration as schemas evolve.


  

    Reader

What is a Reader?
A Reader is a high-level interface for reading messages from Pulsar topics using Elixir's Stream abstraction. Unlike Consumers, which are callback-based and designed for continuous message processing with persistent subscriptions, readers are designed for:
	Batch processing: Reading a sequence of messages and stopping
	Stream pipelines: Transforming and filtering data using Elixir's functional Enum and Stream modules
	Replay: Reading messages from a specific position (e.g., from the beginning or a specific message ID)
	One-off tasks: Scripts or jobs that need to consume data without setting up a full Consumer supervision tree

Readers use non-durable subscriptions, meaning they don't persist their position on the broker. Each time you start a Reader, you specify where to start reading from.
Basic Usage
The simplest way to use a Reader is to stream messages from a topic using an internal client:
"persistent://public/default/my-topic"
|> Pulsar.Reader.stream(host: "pulsar://localhost:6650")
|> Stream.map(fn msg -> msg.payload end)
|> Enum.take(10)
This creates a stream that:
	Connects to the Pulsar broker
	Reads 10 messages from the topic (starting from :earliest by default)
	Extracts the payload
	Automatically closes the connection when done

Note
The Reader stream is bound to the process that creates it.
Messages are delivered to the creating process's mailbox. You cannot create a stream in one process and pass it to another for consumption. If you need concurrent consumption:
	Create multiple streams in separate processes (e.g., inside Task.async)
	Use partitioned topics (the Reader handles them automatically, merging partitions into a single stream)

Connection Management
You can choose between two connection modes:
Internal Client (Host Mode)
Provide a :host URL, and the stream will manage its own temporary Pulsar client. The client is started when the stream begins and stopped when it terminates.
Pulsar.Reader.stream(topic, host: "pulsar://localhost:6650")
External Client (Client Mode)
Use an existing Pulsar client from your application's supervision tree. This is more efficient if you're running multiple streams or already have a client connection.
# In application.ex
children = [
  {Pulsar, host: "pulsar://localhost:6650", name: :my_app_client}
]

# In your code
Pulsar.Reader.stream(topic, client: :my_app_client)
Start Positions
You can control where the Reader starts consuming messages:
From Earliest/Latest
# Start from the oldest available message (default)
Pulsar.Reader.stream(topic, start_position: :earliest)

# Start only with new messages published after the reader starts
Pulsar.Reader.stream(topic, start_position: :latest)
From Specific Message ID
Resume reading from a specific message (inclusive):
message_id = {ledger_id, entry_id} # e.g. {123, 456}

Pulsar.Reader.stream(topic, start_message_id: message_id)
From Timestamp
Read messages published at or after a specific timestamp (Unix timestamp in milliseconds):
timestamp = :os.system_time(:millisecond) - 3600_000 # 1 hour ago

Pulsar.Reader.stream(topic, start_timestamp: timestamp)
Stream Processing Examples
Filter and Map
Read messages, filter for interesting ones, and transform them:
topic
|> Pulsar.Reader.stream(client: :default)
|> Stream.map(fn msg -> Jason.decode!(msg.payload) end)
|> Stream.filter(fn event -> event["type"] == "user_signup" end)
|> Stream.map(fn event -> event["user_id"] end)
|> Enum.each(&IO.inspect/1)
Batch Processing
Process messages in chunks using Stream.chunk_every/2:
topic
|> Pulsar.Reader.stream(client: :default)
|> Stream.chunk_every(100)
|> Enum.each(fn batch ->
  # Insert batch of 100 messages into database
  Repo.insert_all(User, batch)
end)
Timeout Handling
By default, the stream waits up to 60 seconds for new messages before terminating. You can adjust this with :timeout:
topic
|> Pulsar.Reader.stream(client: :default, timeout: 5000) # 5s timeout
|> Enum.to_list()
Error Handling
If initialization fails (e.g., invalid topic, connection error), the stream emits {:error, reason} as its first and only element:
topic
|> Pulsar.Reader.stream(host: "pulsar://invalid:6650")
|> Enum.take(1)
|> case do
  [{:error, reason}] -> Logger.error("Failed: #{inspect(reason)}")
  messages -> process(messages)
end
Flow Control
The Reader manages flow control internally. You can configure the number of permits (messages requested from the broker) using :flow_permits:
# Request 50 messages at a time (default: 100)
Pulsar.Reader.stream(topic, flow_permits: 50)
For most use cases, the default is fine. Adjust this if you're processing very large messages or want finer-grained control over memory usage.
Configuration Options
	Option	Type	Default	Description
	:host	string	-	Pulsar broker URL (mutually exclusive with :client)
	:name	atom	:default	Name for the internal client (only used with :host)
	:auth	tuple	-	Authentication configuration (only used with :host)
	:socket_opts	list	-	Socket options (only used with :host)
	:client	atom	:default	Name of existing client (mutually exclusive with :host)
	:start_position	atom	:earliest	:earliest or :latest
	:start_message_id	tuple	-	{ledger_id, entry_id} tuple to start from
	:start_timestamp	integer	-	Unix timestamp (ms) to start from
	:flow_permits	integer	100	Number of messages to request per flow batch
	:timeout	integer	60_000	Inactivity timeout in milliseconds
	:read_compacted	boolean	false	Read only latest value for each key (compacted topics)
	:startup_delay_ms	integer	0	Delay before consumer starts (ms)
	:startup_jitter_ms	integer	0	Random jitter added to startup delay (ms)
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Pulsar client for Elixir.
This module provides a high-level API for interacting with the Elixir client for Apache Pulsar.
Architecture
The library supports multi-client architecture, allowing you to connect to multiple Pulsar
clusters simultaneously. Each client maintains its own set of registries and supervisors for
brokers, consumers, and producers.
Supervision Tree
Pulsar.Supervisor
└── Client (:default)
    ├── Registries
    │   ├── BrokerRegistry
    │   ├── ConsumerRegistry
    │   └── ProducerRegistry
    │
    ├── ProducerEpochStore (ETS)
    │
    ├── BrokerSupervisor
    │   ├── Broker 1
    │   │   ├── monitors: C1, C2, DLQ-P1, P1
    │   └── Broker 2
    │       ├── monitors: C3, C4
    │
    ├── ConsumerSupervisor
    │   ├── ConsumerGroup: my-topic
    │   │   └── C1 (with DLQ policy)
    │   │       └── DLQ-P1 (linked process)
    │   │
    │   └── PartitionedConsumer: my-partitioned-topic
    │       ├── ConsumerGroup partition-0
    │       │   └── C2
    │       ├── ConsumerGroup partition-1
    │       │   └── C3
    │       ├── ConsumerGroup partition-2
    │       │   └── C4
    │       └── PartitionDiscovery (polls for newly added partitions)
    │
    └── ProducerSupervisor
        ├── ProducerGroup: my-topic
        │   └── P1
        │
        └── PartitionedProducer: my-partitioned-topic
            ├── ProducerGroup partition-0
            │   └── P2
            ├── ProducerGroup partition-1
            │   └── P3
            ├── ProducerGroup partition-2
            │   └── P4
            └── PartitionDiscovery (polls for newly added partitions)
Consumer/Producer Architecture
Both consumers and producers are managed through supervised processes:
Consumers:
	Regular topics: Consumer groups with configurable process count
	Partitioned topics: PartitionedConsumer supervisor managing consumer groups per partition
	The start_consumer/4 function returns a single PID that can be registered with a name,
regardless of partitioning or process count

Producers:
	Regular topics: Producer groups with configurable process count
	Partitioned topics: PartitionedProducer supervisor managing producer groups per partition
	The start_producer/2 function returns a single PID that can be registered with a name,
regardless of partitioning or process count

Examples
# Start a broker connection (optional - automatically started by clients)
{:ok, broker_pid} = Pulsar.start_broker("pulsar://other-broker:6650")

# Start a producer
{:ok, producer_pid} = Pulsar.start_producer(
  "persistent://public/default/my-topic",
  name: :my_producer
)

# Send a message
{:ok, message_id} = Pulsar.send(:my_producer, "Hello, Pulsar!")

# Start a producer for a partitioned topic (single PID returned)
{:ok, producer_pid} = Pulsar.start_producer(
  "persistent://public/default/my-partitioned-topic",
  name: :my_partitioned_producer
)

# Messages are automatically routed to partitions
{:ok, message_id} = Pulsar.send(:my_partitioned_producer, "Partitioned message!")

# Start a consumer for a regular topic
{:ok, consumer_pid} = Pulsar.start_consumer(
  "persistent://public/default/my-topic",
  "my-subscription",
  MyApp.MessageHandler,
  subscription_type: :Exclusive
)

# Start a consumer for a partitioned topic (single PID returned)
{:ok, consumer_pid} = Pulsar.start_consumer(
  "persistent://public/default/my-partitioned-topic",
  "my-subscription",
  MyApp.MessageHandler,
  subscription_type: :Shared,
  consumer_count: 2  # 2 consumers per partition
)

# Register consumer/producer with custom name
{:ok, consumer_pid} = Pulsar.start_consumer(
  "persistent://public/default/my-topic",
  "my-subscription",
  MyApp.MessageHandler,
  name: MyApp.MyConsumer
)

# Stop consumer/producer
Pulsar.stop_consumer(consumer_pid)
Pulsar.stop_producer(producer_pid)

# Or stop by name
Pulsar.stop_consumer(:my_consumer)
Pulsar.stop_producer(:my_producer)

# Lookup by name
{:ok, consumer_pid} = Pulsar.lookup_consumer("my-topic-my-subscription")
{:ok, producer_pid} = Pulsar.lookup_producer(:my_producer)
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        ack(consumer, message_ids, opts \\ [])

      


        Manually acknowledges one or more messages.



    


    
      
        get_consumers(group_pid, opts \\ [])

      


        Gets all consumer processes managed by a consumer manager.



    


    
      
        get_producers(group_pid, opts \\ [])

      


        Gets all producer processes managed by a producer group.



    


    
      
        lookup_broker(broker_url, opts \\ [])

      


        Looks up an existing broker connection by broker URL.



    


    
      
        lookup_consumer(name, opts \\ [])

      


        Looks up a consumer by name.



    


    
      
        lookup_producer(name, opts \\ [])

      


        Looks up a producer group by name.



    


    
      
        nack(consumer, message_ids, opts \\ [])

      


        Manually negatively acknowledges one or more messages.



    


    
      
        send(producer_group_pid_or_name, message, opts \\ [])

      


        Sends a message synchronously using a producer group.



    


    
      
        send_flow(consumer, permits)

      


        Sends a flow command to request more messages from a consumer.



    


    
      
        send_flow(consumer_name, permits, opts \\ [])

      


    


    
      
        start(config)

      


        Start the Pulsar application with custom configuration.



    


    
      
        start_broker(broker_url, opts \\ [])

      


        Starts a broker connection.



    


    
      
        start_client(opts)

      


        Starts a client.



    


    
      
        start_consumer(topic, subscription_name, callback_module, opts \\ [])

      


        Starts a consumer for a topic (regular or partitioned).



    


    
      
        start_link(config)

      


    


    
      
        start_producer(topic, opts \\ [])

      


        Starts a producer for the given topic.



    


    
      
        stop(pid)

      


        Stops a running Pulsar application.



    


    
      
        stop_broker(broker_url, opts \\ [])

      


        Stops a broker connection by broker URL.



    


    
      
        stop_consumer(group_pid, opts \\ [])

      


        Stops a consumer (regular or partitioned).



    


    
      
        stop_producer(group_pid, opts \\ [])

      


        Stops a producer group.



    





      


      
        Functions


        


    

  
    
      
    
    
      ack(consumer, message_ids, opts \\ [])



        
          
        

    

  


  

      

          @spec ack(
  pid() | String.t(),
  Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()
  | [Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()],
  keyword()
) :: :ok | {:error, term()}


      


Manually acknowledges one or more messages.
This is a convenience wrapper around Pulsar.Consumer.ack/2.
Use this when your callback returns {:noreply, state} to manually control acknowledgment.
Supports batching multiple message IDs in a single ACK command for better performance.
Parameters
	consumer - The consumer process PID or name
	message_ids - A single message ID or a list of message IDs to acknowledge

Examples
# Acknowledge a single message
Pulsar.ack(consumer_pid, message_id)

# Acknowledge multiple messages in batch (more efficient)
Pulsar.ack(consumer_pid, [message_id1, message_id2, message_id3])

# Can also be used with message structures for Broadway
def ack(consumer, messages) do
  message_ids = Enum.map(messages, & &1.message_id)
  Pulsar.ack(consumer, message_ids)
end

  



    

  
    
      
    
    
      get_consumers(group_pid, opts \\ [])



        
          
        

    

  


  

      

          @spec get_consumers(
  pid() | String.t(),
  keyword()
) :: [pid()] | {:error, :not_found}


      


Gets all consumer processes managed by a consumer manager.
Works with both ConsumerGroup and PartitionedConsumer supervisors.
Returns a flat list of consumer process PIDs.

  



    

  
    
      
    
    
      get_producers(group_pid, opts \\ [])



        
          
        

    

  


  

      

          @spec get_producers(
  pid() | String.t(),
  keyword()
) :: [pid()] | {:error, :not_found}


      


Gets all producer processes managed by a producer group.
Returns a list of producer process PIDs.
Examples
iex> {:ok, group_pid} = Pulsar.start_producer("my-topic", producer_count: 3)
iex> Pulsar.get_producers(group_pid)
[#PID<0.123.0>, #PID<0.124.0>, #PID<0.125.0>]

# By name
iex> Pulsar.get_producers("my-topic-producer")
[#PID<0.123.0>, #PID<0.124.0>, #PID<0.125.0>]

  



    

  
    
      
    
    
      lookup_broker(broker_url, opts \\ [])



        
          
        

    

  


  

      

          @spec lookup_broker(
  String.t(),
  keyword()
) :: {:ok, pid()} | {:error, :not_found}


      


Looks up an existing broker connection by broker URL.
Delegates to Pulsar.Client.lookup_broker/2.

  



    

  
    
      
    
    
      lookup_consumer(name, opts \\ [])



        
          
        

    

  


  

      

          @spec lookup_consumer(
  String.t(),
  keyword()
) :: {:ok, pid()} | {:error, :not_found}


      


Looks up a consumer by name.
Returns {:ok, consumer_pid} if found, {:error, :not_found} otherwise.
Examples
iex> {:ok, consumer_pid} = Pulsar.start_consumer("my-topic", "my-subscription", MyHandler, name: "my-consumer")
iex> Pulsar.lookup_consumer("my-consumer")
{:ok, consumer_pid}

iex> Pulsar.lookup_consumer("nonexistent")
{:error, :not_found}

  



    

  
    
      
    
    
      lookup_producer(name, opts \\ [])



        
          
        

    

  


  

      

          @spec lookup_producer(
  String.t(),
  keyword()
) :: {:ok, pid()} | {:error, :not_found}


      


Looks up a producer group by name.
Returns {:ok, producer_pid} if found, {:error, :not_found} otherwise.
Examples
iex> {:ok, producer_pid} = Pulsar.start_producer("my-topic", name: "my-producer")
iex> Pulsar.lookup_producer("my-producer")
{:ok, producer_pid}

iex> Pulsar.lookup_producer("nonexistent")
{:error, :not_found}

  



    

  
    
      
    
    
      nack(consumer, message_ids, opts \\ [])



        
          
        

    

  


  

      

          @spec nack(
  pid() | String.t(),
  Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()
  | [Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()],
  keyword()
) :: :ok | {:error, term()}


      


Manually negatively acknowledges one or more messages.
This is a convenience wrapper around Pulsar.Consumer.nack/2.
Use this when your callback returns {:noreply, state} to manually control acknowledgment.
Supports batching multiple message IDs in a single NACK for better performance.
The messages will be tracked for redelivery if :redelivery_interval is configured.
When the messages are redelivered and the redelivery count exceeds :max_redelivery,
they will automatically be sent to the dead letter queue (if :dead_letter_policy is configured),
regardless of whether you use manual or automatic acknowledgment.
Parameters
	consumer - The consumer process PID or name
	message_ids - A single message ID or a list of message IDs to negatively acknowledge

Examples
# NACK a single message
Pulsar.nack(consumer_pid, message_id)

# NACK multiple messages in batch (more efficient)
Pulsar.nack(consumer_pid, [message_id1, message_id2, message_id3])

# Can also be used with message structures for Broadway
def nack(consumer, messages) do
  message_ids = Enum.map(messages, & &1.message_id)
  Pulsar.nack(consumer, message_ids)
end

  



    

  
    
      
    
    
      send(producer_group_pid_or_name, message, opts \\ [])



        
          
        

    

  


  

      

          @spec send(String.t() | pid(), binary(), keyword()) ::
  {:ok, Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()}
  | {:error, term()}


      


Sends a message synchronously using a producer group.
The producer group must be started first using start_producer/2.
Parameters
	producer_group_name - Name of the producer group (from start_producer's :name option, or default "topic-producer")
	message - Binary message payload
	opts - Optional parameters:	:timeout - Timeout in milliseconds (default: 5000)
	:partition_key - Partition routing key (string)
	:ordering_key - Key for ordering in Key_Shared subscriptions (binary)
	:properties - Custom message metadata as a map (e.g., %{"trace_id" => "abc"})
	:event_time - Application event timestamp (DateTime or milliseconds since epoch)
	:deliver_at_time - Absolute delayed delivery time (DateTime or milliseconds since epoch)
	:deliver_after - Relative delayed delivery in milliseconds from now



Return Values
Returns {:ok, message_id_data} on success or {:error, reason} on failure.
Examples
# Basic send
Pulsar.send(producer, "payload")

# With message key for partitioning
Pulsar.send(producer, "payload", key: "user-123")

# With custom properties
Pulsar.send(producer, "payload", properties: %{"trace_id" => "abc"})

# With delayed delivery (60 seconds from now)
Pulsar.send(producer, "payload", deliver_after: 60_000)

  



  
    
      
    
    
      send_flow(consumer, permits)



        
          
        

    

  


  

      

          @spec send_flow(pid() | String.t(), non_neg_integer()) :: :ok | {:error, term()}


      


Sends a flow command to request more messages from a consumer.
This is a convenience wrapper around Pulsar.Consumer.send_flow/2.
Use this when you've disabled automatic flow control by setting :flow_initial to 0.
Parameters
	consumer - The consumer process PID or name
	permits - Number of message permits to request

Examples
# Start consumer with manual flow control
{:ok, consumer} = Pulsar.start_consumer(
  topic,
  subscription,
  MyCallback,
  flow_initial: 0
)

# Request 10 messages
Pulsar.send_flow(consumer, 10)

  



  
    
      
    
    
      send_flow(consumer_name, permits, opts \\ [])



        
          
        

    

  


  


  



  
    
      
    
    
      start(config)



        
          
        

    

  


  

Start the Pulsar application with custom configuration.
Examples
# Start with custom configuration (single client)
{:ok, pid} = Pulsar.start(
  host: "pulsar://localhost:6650",
  consumers: [
    {:my_consumer, [
      topic: "my-topic",
      subscription_name: "my-subscription",
      callback_module: MyConsumerCallback,
      subscription_type: :Shared,
      startup_delay_ms: 500,
      startup_jitter_ms: 1000
    ]}
  ]
)

# Start with multiple clients
{:ok, pid} = Pulsar.start(
  clients: [
    default: [host: "pulsar://localhost:6650"],
    cluster_2: [host: "pulsar://other:6650"]
  ],
  consumers: [
    {:consumer1, [client: :default, topic: "topic1", ...]},
    {:consumer2, [client: :cluster_2, topic: "topic2", ...]}
  ]
)

# Later, stop it
:ok = Pulsar.stop(pid)

  



    

  
    
      
    
    
      start_broker(broker_url, opts \\ [])



        
          
        

    

  


  

      

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


      


Starts a broker connection.
Delegates to Pulsar.Client.start_broker/2.

  



  
    
      
    
    
      start_client(opts)



        
          
        

    

  


  

      

          @spec start_client(Keyword.t()) :: Supervisor.on_start_child()


      


Starts a client.
This is the primary way to create dynamic clients when they are not defined
in the application configuration.
Parameters
	opts - Client parameters - check Pulsar.Client.start_link/1 for details.

Examples
iex> {:ok, client_pid} = Pulsar.start_client(
...>   name: :my_client,
...>   host: "pulsar://localhost:6650"
...> )
{:ok, #PID<0.456.0>}

  



    

  
    
      
    
    
      start_consumer(topic, subscription_name, callback_module, opts \\ [])



        
          
        

    

  


  

      

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


      


Starts a consumer for a topic (regular or partitioned).
This is the primary way to consume messages from Pulsar topics. For regular topics,
a single consumer group is created. For partitioned topics, a PartitionedConsumer
supervisor is created that manages individual consumer groups for each partition.
Parameters
	topic - The topic to subscribe to (regular or partitioned)
	subscription_name - Name of the subscription
	callback_module - Module that implements Pulsar.Consumer.Callback behaviour
	opts - Optional parameters:	:subscription_type - Type of subscription (e.g., :Exclusive, :Shared, :Key_Shared, default: :Shared)
	:name - Custom name for the consumer (default: "topic-subscription_name")
	:consumer_count - Number of consumer processes per topic/partition (default: 1)
	:init_args - Arguments passed to callback module's init/1 function
	:flow_initial - Initial flow permits (default: 100)
	:flow_threshold - Flow permits threshold for refill (default: 50)
	:flow_refill - Flow permits refill amount (default: 50)
	:initial_position - Initial position for subscription (:latest or :earliest, defaults to :latest)
	:partition_discovery_interval_ms - For partitioned topics, how often to poll
for newly added partitions, in milliseconds (default: 60000). Set to false
to disable auto-discovery. Discovery is grow-only.
	Other options passed to ConsumerGroup supervisor



Return Values
	For regular topics: PID of the consumer group supervisor
	For partitioned topics: PID of the PartitionedConsumer supervisor that manages all partition groups

Partitioned Topics
When you subscribe to a partitioned topic, the function automatically:
	Queries the broker for partition metadata
	Creates a PartitionedConsumer supervisor
	The PartitionedConsumer creates separate consumer groups for each partition
	Returns a single PID for the PartitionedConsumer supervisor

Consumer Naming and Registry
All consumers are automatically registered in a registry and can be looked up by name:
	Default naming: "<topic>-<subscription_name>"
	Custom naming: Provided via the :name option
	Partitioned topics: Individual partition groups are named "<base_name>-partition-<index>"

This allows you to manage consumers by name without keeping track of PIDs.
Examples
# Regular topic - returns single PID
iex> {:ok, consumer_pid} = Pulsar.start_consumer(
...>   "persistent://public/default/my-topic",
...>   "my-subscription",
...>   MyApp.MessageHandler,
...>   subscription_type: :Exclusive
...> )
{:ok, #PID<0.456.0>}

# Partitioned topic
iex> {:ok, consumer_pid} = Pulsar.start_consumer(
...>   "persistent://public/default/my-partitioned-topic",
...>   "my-subscription",
...>   MyApp.MessageHandler,
...>   subscription_type: :Shared
...> )
{:ok, #PID<0.456.0>}

# Register with custom name
iex> {:ok, consumer_pid} = Pulsar.start_consumer(
...>   "persistent://public/default/my-partitioned-topic",
...>   "my-subscription",
...>   MyApp.MessageHandler,
...>   subscription_type: :Key_Shared,
...>   consumer_count: 2,
...>   name: MyApp.MyConsumer
...> )
{:ok, #PID<0.456.0>}

  



  
    
      
    
    
      start_link(config)



        
          
        

    

  


  


  



    

  
    
      
    
    
      start_producer(topic, opts \\ [])



        
          
        

    

  


  

      

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


      


Starts a producer for the given topic.
The broker will assign a unique producer name automatically.
Returns a single ProducerGroup supervisor PID that manages one or more producer processes.
Parameters
	topic - The topic to publish to (required)
	opts - Optional parameters:	:name - Custom name for the producer group (default: "<topic>-producer")
	:producer_count - Number of producer processes in the group (default: 1)
	:access_mode - Producer access mode (default: :Shared). Available modes:	:Shared - Multiple producers can publish on the topic
	:Exclusive - Only one producer can publish. Other producers get errors immediately.
	:WaitForExclusive - Wait for exclusive access if another producer is connected
	:ExclusiveWithFencing - Immediately remove any existing producer


	:partition_discovery_interval_ms - For partitioned topics, how often to poll
for newly added partitions, in milliseconds (default: 60000). Set to false
to disable auto-discovery. Discovery is grow-only.
	Other options passed to individual producer processes



Producer Naming and Registry
All producers are automatically registered in a registry and can be looked up by name:
	Default naming: "<topic>-producer"
	Custom naming: Provided via the :name option

This allows you to manage producers by name without keeping track of PIDs.
Producer Access Modes
Access modes control how many producers can publish to a topic simultaneously:
	:Shared (default) - Multiple producers can publish to the same topic
	:Exclusive - Only one producer can be connected. If another tries to connect, it fails immediately
	:WaitForExclusive - Waits for exclusive access instead of failing
	:ExclusiveWithFencing - Takes over by immediately disconnecting the existing producer

Examples
# Start producer with default settings (1 producer, shared mode)
iex> {:ok, producer_pid} = Pulsar.start_producer(
...>   "persistent://public/default/my-topic"
...> )
{:ok, #PID<0.789.0>}

# Start producer with exclusive access
iex> {:ok, producer_pid} = Pulsar.start_producer(
...>   "persistent://public/default/my-topic",
...>   access_mode: :Exclusive
...> )
{:ok, #PID<0.789.0>}

# Register with custom name
iex> {:ok, producer_pid} = Pulsar.start_producer(
...>   "persistent://public/default/my-topic",
...>   name: "my-producer",
...> )
{:ok, #PID<0.789.0>}

  



  
    
      
    
    
      stop(pid)



        
          
        

    

  


  

      

          @spec stop(pid()) :: :ok


      


Stops a running Pulsar application.
Delegates to Pulsar.Application.stop/1.

  



    

  
    
      
    
    
      stop_broker(broker_url, opts \\ [])



        
          
        

    

  


  

      

          @spec stop_broker(
  String.t(),
  keyword()
) :: :ok | {:error, :not_found}


      


Stops a broker connection by broker URL.
Delegates to Pulsar.Client.stop_broker/2.

  



    

  
    
      
    
    
      stop_consumer(group_pid, opts \\ [])



        
          
        

    

  


  

      

          @spec stop_consumer(
  pid() | String.t(),
  keyword()
) :: :ok | {:error, :not_found}


      


Stops a consumer (regular or partitioned).
Accepts either:
	A consumer PID (returned by start_consumer/1)
	A consumer ID string (for programmatic access)

For partitioned topics, this stops the PartitionedConsumer supervisor,
which automatically stops all partition consumer groups.
Returns :ok if successful, {:error, :not_found} if the consumer doesn't exist.
Examples
# Stop regular consumer
iex> {:ok, consumer_pid} = Pulsar.start_consumer(...)
iex> Pulsar.stop_consumer(consumer_pid)
:ok

# Stop partitioned consumer (stops all partitions)
iex> {:ok, consumer_pid} = Pulsar.start_consumer(...)  # partitioned topic
iex> Pulsar.stop_consumer(consumer_pid)
:ok

# Stop by consumer ID string
iex> Pulsar.stop_consumer("my-topic-my-subscription")
:ok

  



    

  
    
      
    
    
      stop_producer(group_pid, opts \\ [])



        
          
        

    

  


  

      

          @spec stop_producer(
  pid() | String.t(),
  keyword()
) :: :ok | {:error, :not_found}


      


Stops a producer group.
Accepts either:
	A producer group PID (returned by start_producer/2)
	A producer group ID string (for programmatic access)

This stops the ProducerGroup supervisor, which automatically stops all producer processes.
Returns :ok if successful, {:error, :not_found} if the producer doesn't exist.
Examples
# Stop producer group
iex> {:ok, producer_pid} = Pulsar.start_producer(...)
iex> Pulsar.stop_producer(producer_pid)
:ok

# Stop by producer group ID string
iex> Pulsar.stop_producer("my-topic-producer")
:ok

  


        

      


  

    
Pulsar.Broker 
    



      
Unified Pulsar broker connection process.
This module combines:
	TCP connection management with reconnection logic
	Protocol handshake and authentication
	Service discovery functionality
	Consumer and producer registration and message routing
	Request/response correlation

Uses gen_statem for robust state management with states:
	:disconnected - Not connected to broker
	:connected - Connected and authenticated, ready for operations

Consumer and producer processes are monitored by this broker process
for automatic cleanup when they exit.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        connected(arg1, request, broker)

      


    


    
      
        disconnected(event_type, event_data, broker)

      


    


    
      
        get_consumers(broker, opts \\ [])

      


        Gets the list of registered consumers.



    


    
      
        get_producers(broker, opts \\ [])

      


        Gets the list of registered producers.



    


    
      
        lookup_topic(broker, topic, authoritative \\ false, timeout \\ 5000)

      


        Service discovery: lookup topic.



    


    
      
        partitioned_topic_metadata(broker, topic, timeout \\ 5000)

      


        Service discovery: get partitioned topic metadata.



    


    
      
        publish_message(broker, encoded_message)

      


        Publishes a message to the broker.
It expects the message to be already encoded in the Pulsar binary protocol format.



    


    
      
        register_consumer(broker, consumer_id, consumer_pid)

      


        Registers a consumer with this broker and monitors the process.



    


    
      
        register_producer(broker, producer_id, producer_pid)

      


        Registers a producer with this broker and monitors the process.



    


    
      
        send_command(broker, command)

      


        Sends a command to the broker without expecting a response.



    


    
      
        send_request(broker, command, timeout \\ 5000)

      


        Sends a command to the broker and expects a response.



    


    
      
        start_link(broker_url, opts \\ [])

      


        Starts a broker connection process.



    


    
      
        stop(broker, reason \\ :normal, timeout \\ :infinity)

      


        Gracefully stops the broker by closing all consumers/producers first.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pulsar.Broker{
  actions: list(),
  auth: list(),
  buffer: binary(),
  conn_timeout: integer(),
  consumers: %{required(integer()) => {pid(), reference()}},
  host: String.t(),
  name: String.t(),
  pending_bytes: integer(),
  port: integer(),
  prev_backoff: integer(),
  producers: %{required(integer()) => {pid(), reference()}},
  requests: %{required(integer()) => {GenServer.from(), integer()}},
  socket: :gen_tcp.socket() | :ssl.sslsocket() | nil,
  socket_module: :gen_tcp | :ssl,
  socket_opts: list()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      connected(arg1, request, broker)



        
          
        

    

  


  


  



  
    
      
    
    
      disconnected(event_type, event_data, broker)



        
          
        

    

  


  


  



    

  
    
      
    
    
      get_consumers(broker, opts \\ [])



        
          
        

    

  


  

      

          @spec get_consumers(
  GenServer.server() | String.t(),
  keyword()
) :: %{required(integer()) => pid()}


      


Gets the list of registered consumers.
Accepts either a broker PID or a broker URL string.
When passing a broker URL, you can optionally specify the client via the :client option.

  



    

  
    
      
    
    
      get_producers(broker, opts \\ [])



        
          
        

    

  


  

      

          @spec get_producers(
  GenServer.server() | String.t(),
  keyword()
) :: %{required(integer()) => pid()}


      


Gets the list of registered producers.
Accepts either a broker PID or a broker URL string.
When passing a broker URL, you can optionally specify the client via the :client option.

  



    

    

  
    
      
    
    
      lookup_topic(broker, topic, authoritative \\ false, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec lookup_topic(GenServer.server(), String.t(), boolean(), timeout()) ::
  {:ok, map()} | {:error, term()}


      


Service discovery: lookup topic.

  



    

  
    
      
    
    
      partitioned_topic_metadata(broker, topic, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec partitioned_topic_metadata(GenServer.server(), String.t(), timeout()) ::
  {:ok, map()} | {:error, term()}


      


Service discovery: get partitioned topic metadata.

  



  
    
      
    
    
      publish_message(broker, encoded_message)



        
          
        

    

  


  

      

          @spec publish_message(GenServer.server(), binary()) :: :ok | {:error, term()}


      


Publishes a message to the broker.
It expects the message to be already encoded in the Pulsar binary protocol format.

  



  
    
      
    
    
      register_consumer(broker, consumer_id, consumer_pid)



        
          
        

    

  


  

      

          @spec register_consumer(GenServer.server(), integer(), pid()) :: :ok


      


Registers a consumer with this broker and monitors the process.

  



  
    
      
    
    
      register_producer(broker, producer_id, producer_pid)



        
          
        

    

  


  

      

          @spec register_producer(GenServer.server(), integer(), pid()) :: :ok


      


Registers a producer with this broker and monitors the process.

  



  
    
      
    
    
      send_command(broker, command)



        
          
        

    

  


  

      

          @spec send_command(
  GenServer.server(),
  struct()
) :: :ok | {:error, term()}


      


Sends a command to the broker without expecting a response.

  



    

  
    
      
    
    
      send_request(broker, command, timeout \\ 5000)



        
          
        

    

  


  

      

          @spec send_request(GenServer.server(), struct(), timeout()) ::
  {:ok, term()} | {:error, term()}


      


Sends a command to the broker and expects a response.

  



    

  
    
      
    
    
      start_link(broker_url, opts \\ [])



        
          
        

    

  


  

      

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


      


Starts a broker connection process.
The target Pulsar broker is expected to be specified in the form of: <scheme>://<host>[:<port>],
where scheme can be either pulsar or pulsar+ssl and port is an optional field that
defaults to 6650 and 6651, respectively.

  



    

    

  
    
      
    
    
      stop(broker, reason \\ :normal, timeout \\ :infinity)



        
          
        

    

  


  

      

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


      


Gracefully stops the broker by closing all consumers/producers first.

  


        

      


  

    
Pulsar.Client 
    



      
A client represents an isolated Pulsar connection context.
Each client maintains:
	Separate broker connections
	Independent consumer/producer registries
	Isolated broker configuration

Usage
Single Client (Implicit)
When using Pulsar.start/1, a default client is automatically created:
# config.exs
config :pulsar,
  host: "pulsar://localhost:6650",
  consumers: [...]

# Uses implicit :default client
{:ok, consumer} = Pulsar.start_consumer(topic, subscription, MyCallback)
Multiple Clients (Explicit)
You can start multiple clients in your supervision tree:
children = [
  {Pulsar.Client, name: :analytics_client, host: "pulsar://analytics:6650"},
  {Pulsar.Client, name: :events_client, host: "pulsar://events:6650"}
]

# Explicit client usage
{:ok, consumer} = Pulsar.start_consumer(
  topic, subscription, MyCallback,
  client: :analytics_client
)

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        lookup_broker(broker_url, opts \\ [])

      


        Looks up an existing broker connection by broker URL.



    


    
      
        random_broker(client_name \\ :default)

      


        Returns a random broker process from the specified client's broker supervisor.



    


    
      
        start_broker(broker_url, opts \\ [])

      


        Starts a broker connection.



    


    
      
        start_link(opts)

      


        Starts a client with the given options.



    


    
      
        stop(client_name, opts \\ [])

      


        Stops a client and all its resources gracefully.



    


    
      
        stop_broker(broker_url, opts \\ [])

      


        Stops a broker connection by broker URL.
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      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      lookup_broker(broker_url, opts \\ [])



        
          
        

    

  


  

      

          @spec lookup_broker(
  String.t(),
  keyword()
) :: {:ok, pid()} | {:error, :not_found}


      


Looks up an existing broker connection by broker URL.
Returns {:ok, broker_pid} if found, {:error, :not_found} otherwise.

  



    

  
    
      
    
    
      random_broker(client_name \\ :default)



        
          
        

    

  


  

      

          @spec random_broker(atom()) :: pid() | nil


      


Returns a random broker process from the specified client's broker supervisor.
Defaults to the :default client if no client is specified.
This is useful for operations that need any broker from a client (e.g., service discovery).

  



    

  
    
      
    
    
      start_broker(broker_url, opts \\ [])



        
          
        

    

  


  

      

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


      


Starts a broker connection.
If a broker for the given URL already exists, returns the existing broker.
Otherwise, starts a new broker connection with the provided options.
Returns {:ok, broker_pid} if successful, {:error, reason} otherwise.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

Starts a client with the given options.
Options
	:name - Required. The name of the client (atom)
	:host - Required. Bootstrap broker URL
	:auth - Optional. Authentication configuration
	:conn_timeout - Optional. Connection timeout (default: 5000)
	:socket_opts - Optional. Socket options


  



    

  
    
      
    
    
      stop(client_name, opts \\ [])



        
          
        

    

  


  

      

          @spec stop(
  atom(),
  keyword()
) :: :ok


      


Stops a client and all its resources gracefully.
This stops all producers, consumers, brokers, and the client supervisor.
Options
	:timeout - Maximum time to wait for shutdown (default: 5000ms)

Examples
Pulsar.Client.stop(:my_client)

  



    

  
    
      
    
    
      stop_broker(broker_url, opts \\ [])



        
          
        

    

  


  

      

          @spec stop_broker(
  String.t(),
  keyword()
) :: :ok | {:error, :not_found}


      


Stops a broker connection by broker URL.

  


        

      


  

    
Pulsar.Consumer 
    



      
Pulsar consumer process that communicates with broker processes.
This consumer uses service discovery to find the appropriate broker
for the topic and then communicates with that broker process.
Callback Module
The consumer requires a callback module that uses Pulsar.Consumer.Callback,
providing stateful message processing capabilities.
To create a callback module:
defmodule MyApp.MessageHandler do
  use Pulsar.Consumer.Callback

  def handle_message(%Pulsar.Message{payload: payload}, state) do
    # Process the message
    IO.inspect(payload)
    {:ok, state}
  end
end
See Pulsar.Consumer.Callback for detailed documentation and examples.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        ack(consumer, message_ids)

      


        Manually acknowledges one or more messages.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        nack(consumer, message_ids)

      


        Manually negatively acknowledges one or more messages.



    


    
      
        send_flow(consumer, permits)

      


        Sends a flow command to request more messages from the broker.



    


    
      
        start_link(topic, subscription_name, subscription_type, callback_module, opts \\ [])

      


        Starts a consumer process with explicit parameters.



    


    
      
        stop(consumer, reason \\ :normal, timeout \\ :infinity)

      


        Gracefully stops a consumer process.



    


    
      
        topic(consumer)

      


        Returns the fully resolved topic this consumer is subscribed to.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Pulsar.Consumer{
  broker_monitor: reference(),
  broker_pid: pid(),
  callback_module: module(),
  callback_state: term(),
  chunk_cleanup_interval: term(),
  chunked_message_contexts: %{
    optional(String.t()) => Pulsar.Consumer.ChunkedMessageContext.t()
  },
  client: term(),
  consumer_id: integer(),
  consumer_name: String.t() | nil,
  dead_letter_producer_pid: pid() | nil,
  dead_letter_topic: String.t() | nil,
  durable: term(),
  expire_incomplete_chunked_message_after: non_neg_integer(),
  flow_initial: non_neg_integer(),
  flow_outstanding_permits: non_neg_integer(),
  flow_refill: non_neg_integer(),
  flow_threshold: non_neg_integer(),
  force_create_topic: boolean(),
  initial_position: atom(),
  max_pending_chunked_messages: non_neg_integer(),
  max_redelivery: non_neg_integer() | nil,
  nacked_messages: MapSet.t(),
  read_compacted: term(),
  redelivery_interval: non_neg_integer() | nil,
  schema: Pulsar.Schema.t() | nil,
  schema_version: binary() | nil,
  start_message_id: {non_neg_integer(), non_neg_integer()},
  start_timestamp: non_neg_integer(),
  subscription_name: String.t(),
  subscription_type: String.t(),
  topic: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      ack(consumer, message_ids)



        
          
        

    

  


  

      

          @spec ack(
  pid(),
  Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()
  | [Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()]
) :: :ok | {:error, term()}


      


Manually acknowledges one or more messages.
Use this when your callback returns {:noreply, state} to manually control acknowledgment.
Supports batching multiple message IDs in a single ACK command for better performance.
Parameters
	consumer - The consumer process PID
	message_ids - A single message ID or a list of message IDs to acknowledge

Examples
# Acknowledge a single message
def handle_message({command, _metadata, _payload, _broker_metadata}, state) do
  message_id = command.message_id
  # Process message...
  spawn(fn ->
    # Do async processing
    Pulsar.Consumer.ack(consumer_pid, message_id)
  end)
  {:noreply, state}
end

# Acknowledge multiple messages in batch (more efficient)
Pulsar.Consumer.ack(consumer_pid, [message_id1, message_id2, message_id3])

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      nack(consumer, message_ids)



        
          
        

    

  


  

      

          @spec nack(
  pid(),
  Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()
  | [Pulsar.Protocol.Binary.Pulsar.Proto.MessageIdData.t()]
) :: :ok | {:error, term()}


      


Manually negatively acknowledges one or more messages.
Use this when your callback returns {:noreply, state} to manually control acknowledgment.
Supports batching multiple message IDs in a single NACK for better performance.
The messages will be tracked for redelivery if :redelivery_interval is configured.
When the messages are redelivered and the redelivery count exceeds :max_redelivery,
they will automatically be sent to the dead letter queue (if :dead_letter_policy is configured),
regardless of whether you use manual or automatic acknowledgment.
Parameters
	consumer - The consumer process PID
	message_ids - A single message ID or a list of message IDs to negatively acknowledge

Examples
# NACK a single message
def handle_message({command, _metadata, _payload, _broker_metadata}, state) do
  message_id = command.message_id
  case process_message() do
    :ok -> Pulsar.Consumer.ack(self(), message_id)
    {:error, _reason} -> Pulsar.Consumer.nack(self(), message_id)
  end
  {:noreply, state}
end

# NACK multiple messages in batch (more efficient)
Pulsar.Consumer.nack(consumer_pid, [message_id1, message_id2, message_id3])

  



  
    
      
    
    
      send_flow(consumer, permits)



        
          
        

    

  


  

      

          @spec send_flow(pid(), non_neg_integer()) :: :ok | {:error, term()}


      


Sends a flow command to request more messages from the broker.
Use this function when you've disabled automatic flow control by setting
:flow_initial to 0. This allows you to implement custom flow control,
such as integrating with Broadway's demand mechanism.
Parameters
	consumer - The consumer process PID
	permits - Number of message permits to request

Examples
# Start consumer with no automatic flow control
{:ok, consumer_pid} = Pulsar.start_consumer(
  topic,
  subscription,
  MyCallback,
  flow_initial: 0  # Disable automatic flow
)

# Manually request messages based on your own demand
Pulsar.Consumer.send_flow(consumer_pid, 10)

# Example with Broadway demand
def handle_demand(demand, state) do
  Pulsar.Consumer.send_flow(state.consumer, demand)
  # ... rest of logic
end

  



    

  
    
      
    
    
      start_link(topic, subscription_name, subscription_type, callback_module, opts \\ [])



        
          
        

    

  


  

Starts a consumer process with explicit parameters.
Parameters
	topic - The topic to subscribe to
	subscription_name - Name of the subscription
	subscription_type - Type of subscription (e.g., :Exclusive, :Shared)
	callback_module - Module that uses Pulsar.Consumer.Callback
	opts - Additional options:	:init_args - Arguments passed to callback module's init/1 function
	:flow_initial - Initial flow permits (default: 100). Set to 0 to disable automatic flow control and use send_flow/2 manually.
	:flow_threshold - Flow permits threshold for automatic refill (default: 50). Ignored when :flow_initial is 0.
	:flow_refill - Flow permits refill amount (default: 50). Ignored when :flow_initial is 0.
	:initial_position - Initial position for subscription (:latest or :earliest, defaults to :latest)
	:read_compacted - If true, only reads non-compacted messages from compacted topics (default: false)
	:name - Name for the consumer on the remote broker (default: nil, no name). If provided, will be visible in broker's consumer list.
	:redelivery_interval - Interval in milliseconds for redelivering NACKed messages (default: nil, disabled)


	:dead_letter_policy - Dead letter policy configuration (default: nil, disabled):	:max_redelivery - Maximum number of redeliveries before sending to dead letter topic (must be >= 1)
	:topic - Dead letter topic (optional, defaults to <topic>-<subscription>-DLQ)
	:max_pending_chunked_messages - Maximum number of concurrent chunked messages to buffer (default: 10)
	:expire_incomplete_chunked_message_after - Timeout in milliseconds for incomplete chunked messages (default: 60_000)
	:chunk_cleanup_interval - Interval in milliseconds for checking expired chunked messages (default: 30_000)
	:startup_delay_ms - Fixed startup delay in milliseconds before consumer initialization (default: 1000, matches broker conn_timeout)
	:startup_jitter_ms - Maximum random startup delay in milliseconds to avoid thundering herd (default: 1000)



The total startup delay is startup_delay_ms + random(0, startup_jitter_ms), applied on every consumer start/restart.
The default startup_delay_ms matches the broker's conn_timeout to ensure the broker has time to reconnect
before consumers start requesting topic lookups.
The consumer will automatically use any available broker for service discovery.

  



    

    

  
    
      
    
    
      stop(consumer, reason \\ :normal, timeout \\ :infinity)



        
          
        

    

  


  

      

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


      


Gracefully stops a consumer process.

  



  
    
      
    
    
      topic(consumer)



        
          
        

    

  


  

      

          @spec topic(GenServer.server()) :: String.t()


      


Returns the fully resolved topic this consumer is subscribed to.
For partitioned topics, this returns the specific partition topic
(e.g. persistent://public/default/my-topic-partition-0) rather than
the base topic name passed to start_link/5.

  


        

      


  

    
Pulsar.Consumer.Callback behaviour
    



      
Macro for creating Pulsar consumer callback modules that support internal state.
This module provides a use macro that sets up your module as a consumer callback
with default implementations for optional callbacks.
Usage
Use this module in your consumer callback:
defmodule MyApp.MessageCounter do
  use Pulsar.Consumer.Callback

  # Implement required callbacks
  def handle_message(message, state) do
    # Process message
    {:ok, state}
  end
end
When you use Pulsar.Consumer.Callback, your module automatically:
	Gets the @behaviour Pulsar.Consumer.Callback annotation
	Receives default implementations for all optional callbacks
	Can override any callback by simply defining it

Required Callbacks
	handle_message/2 - Handle incoming messages with current state

Optional Callbacks
All optional callbacks have sensible defaults that you can override:
	init/1 - Initialize the callback module state (default: {:ok, nil})
	terminate/2 - Cleanup when consumer terminates (default: :ok)
	handle_call/3 - Handle synchronous calls (default: {:reply, {:error, :not_implemented}, state})
	handle_cast/2 - Handle asynchronous casts (default: {:noreply, state})
	handle_info/2 - Handle other messages (default: {:noreply, state})
	became_active/1 - Called when this consumer becomes the active consumer of a :Failover subscription (default: {:noreply, state})
	became_passive/1 - Called when this consumer becomes a passive (standby) consumer of a :Failover subscription (default: {:noreply, state})

Message Format
handle_message/2 receives a Pulsar.Message struct containing all message information.
See Pulsar.Message for detailed field documentation.
You can pattern match on the struct:
def handle_message(%Pulsar.Message{payload: payload}, state) do
  # Process the payload
  {:ok, state}
end
Or access fields directly:
def handle_message(%Pulsar.Message{} = message, state) do
  payload = message.payload
  message_id = message.message_id_to_ack
  {:ok, state}
end
Example Implementation
defmodule MyApp.MessageCounter do
  use Pulsar.Consumer.Callback

  def init(opts) do
    max_messages = Keyword.get(opts, :max_messages, 1000)
    {:ok, %{count: 0, max_messages: max_messages, messages: []}}
  end

  def handle_message(%Pulsar.Message{payload: payload}, callback_state) do
    new_state = %{
      callback_state
      | count: callback_state.count + 1,
        messages: [payload | callback_state.messages]
    }

    # Stop processing if we've reached the limit
    if new_state.count >= new_state.max_messages do
      {:stop, new_state}
    else
      {:ok, new_state}
    end
  end


  def terminate(_reason, callback_state) do
    IO.puts("Processed #{callback_state.count} messages")
    :ok
  end

  # Optional: Add custom GenServer calls for external access
  def handle_call(:get_count, _from, callback_state) do
    {:reply, callback_state.count, callback_state}
  end

  def handle_call(:get_messages, _from, callback_state) do
    {:reply, Enum.reverse(callback_state.messages), callback_state}
  end

  def handle_cast(:reset, callback_state) do
    {:noreply, %{callback_state | count: 0, messages: []}}
  end
end
Extending the Consumer
The consumer callback module has default implementations for all optional callbacks.
You can override these by simply defining the callback in your module:
defmodule MyApp.MessageCounter do
  use Pulsar.Consumer.Callback

  def init(opts) do
    {:ok, %{count: 0, max: Keyword.get(opts, :max, 100)}}
  end

  def handle_message(message, state) do
    {:ok, %{state | count: state.count + 1}}
  end

  # Override default handle_call to add custom functionality
  def handle_call(:get_count, _from, state) do
    {:reply, state.count, state}
  end

  # Override default handle_cast for custom async operations
  def handle_cast(:reset, state) do
    {:noreply, %{state | count: 0}}
  end
end
Example usage:
# Get current count via custom handle_call
count = GenServer.call(consumer_pid, :get_count)

# Reset state via custom handle_cast
GenServer.cast(consumer_pid, :reset)
Multiple Consumers
For shared or key-shared subscriptions, you can start multiple consumer processes
to increase throughput:
# Start 3 consumers for shared processing
{:ok, consumer_pids} = Pulsar.start_consumer(
  topic,
  subscription,
  :Key_Shared,
  MyCallback,
  consumer_count: 3
)

# Each consumer maintains its own independent state
Enum.each(consumer_pids, fn consumer_pid ->
  count = GenServer.call(consumer_pid, :get_count)
  IO.puts("Consumer #{inspect(consumer_pid)} processed #{count} messages")
end)
Return Values
init/1 (Optional)
If not implemented, defaults to {:ok, nil}.
	{:ok, state} - Successful initialization with initial state
	{:error, reason} - Initialization failed

handle_message/2
	{:ok, new_state} - Message processed successfully, acknowledge message automatically
	{:error, reason, new_state} - Processing failed, track for redelivery
	{:noreply, new_state} - Message processed, but don't automatically ACK/NACK. Use Pulsar.Consumer.ack/2 or Pulsar.Consumer.nack/2 for manual acknowledgment
	{:stop, new_state} - Message processed successfully, acknowledge, then stop consumer

terminate/2 (Optional)
If not implemented, defaults to :ok.
	:ok - Cleanup completed successfully
	Any other value is ignored

Failover Consumer Events
For :Failover subscriptions, became_active/1 and became_passive/1
notify a consumer when the broker promotes it to (or demotes it from) the
active role. Useful for metrics/alerting or warming up state before a
takeover; not meaningful for other subscription types. A passive consumer
never receives messages, so there is nothing to pause or resume.
Manual Acknowledgment
When you return {:noreply, state} from handle_message/2, the message will NOT be automatically
acknowledged or negatively acknowledged. This gives you full control over when and how to ACK/NACK messages,
which is useful for:
	Broadway pipelines that handle acknowledgment in batches
	Async processing where acknowledgment happens after the callback returns
	Custom acknowledgment logic based on downstream processing

Example with manual ACK:
def handle_message(%Pulsar.Message{payload: payload, message_id_to_ack: message_id_to_ack}, state) do
  # Use message_id_to_ack (not command.message_id) for manual ACK/NACK
  # This ensures batch messages are ACKed with the correct batch_index

  # Send to async processor
  Task.async(fn ->
    case process_async(payload) do
      :ok -> Pulsar.Consumer.ack(self(), message_id_to_ack)
      {:error, _} -> Pulsar.Consumer.nack(self(), message_id_to_ack)
    end
  end)

  {:noreply, state}
end
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          @type init_arg() :: term()
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          @type message_args() :: Pulsar.Message.t()
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          @type reason() :: term()
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          @type state() :: term()
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          @callback became_active(state()) ::
  {:noreply, state()}
  | {:noreply, state(), timeout() | :hibernate | {:continue, term()}}
  | {:stop, term(), state()}


      



  



  
    
      
    
    
      became_passive(state)


        (optional)


        
          
        

    

  


  

      

          @callback became_passive(state()) ::
  {:noreply, state()}
  | {:noreply, state(), timeout() | :hibernate | {:continue, term()}}
  | {:stop, term(), state()}


      



  



  
    
      
    
    
      handle_call(term, from, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_call(term(), GenServer.from(), state()) ::
  {:reply, term(), state()}
  | {:reply, term(), state(), timeout() | :hibernate | {:continue, term()}}
  | {:noreply, state()}
  | {:noreply, state(), timeout() | :hibernate | {:continue, term()}}
  | {:stop, term(), term(), state()}
  | {:stop, term(), state()}


      



  



  
    
      
    
    
      handle_cast(term, state)


        (optional)


        
          
        

    

  


  

      

          @callback handle_cast(term(), state()) ::
  {:noreply, state()}
  | {:noreply, state(), timeout() | :hibernate | {:continue, term()}}
  | {:stop, term(), state()}
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        (optional)


        
          
        

    

  


  

      

          @callback handle_info(term(), state()) ::
  {:noreply, state()}
  | {:noreply, state(), timeout() | :hibernate | {:continue, term()}}
  | {:stop, term(), state()}
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          @callback handle_message(message_args(), state()) ::
  {:ok, state()}
  | {:error, reason(), state()}
  | {:noreply, state()}
  | {:stop, state()}
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        (optional)


        
          
        

    

  


  

      

          @callback init(init_arg()) :: {:ok, state()} | {:error, reason()}
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          @callback terminate(reason(), state()) :: term()


      



  


        

      


  

    
Pulsar.Consumer.ChunkedMessageContext 
    



      
Manages chunked message assembly for Pulsar consumers.
This module handles the buffering and reassembly of message chunks that arrive
from the broker. It tracks multiple concurrent chunked messages and accepts
chunks in any order, assembling the complete payload once all chunks are received.
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        add_chunk(ctx, command, metadata, payload, broker_metadata)

      


        Adds a chunk to an existing context.



    


    
      
        age_ms(ctx)

      


        Returns the age of the context in milliseconds.



    


    
      
        all_message_ids(ctx)

      


        Returns a list of all message IDs for chunks received so far.



    


    
      
        assemble_payload(ctx)

      


        Assembles all chunks into a complete payload.



    


    
      
        complete?(ctx)

      


        Checks if all chunks have been received.



    


    
      
        expired?(ctx, expiration_threshold_ms)

      


        Checks if a context has expired based on the given threshold.



    


    
      
        new(command, metadata, payload, broker_metadata)

      


        Creates a new chunked message context from any chunk.



    


    
      
        pop_expired(contexts, expiration_threshold_ms)

      


        Pops all expired contexts from a map.



    


    
      
        pop_oldest(contexts)

      


        Pops the oldest context from a map.
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          @type t() :: %Pulsar.Consumer.ChunkedMessageContext{
  broker_metadatas: [term()],
  chunk_message_ids: %{required(non_neg_integer()) => term()},
  chunks: %{required(non_neg_integer()) => binary()},
  commands: [term()],
  created_at: integer(),
  first_chunk_message_id: term(),
  last_chunk_message_id: term(),
  metadatas: [term()],
  num_chunks_from_msg: non_neg_integer(),
  received_chunks: non_neg_integer(),
  total_chunk_msg_size: non_neg_integer(),
  uuid: String.t()
}
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          @spec add_chunk(
  t(),
  command :: term(),
  metadata :: term(),
  payload :: binary(),
  broker_metadata :: term()
) :: {:ok, t()}


      


Adds a chunk to an existing context.
Accepts chunks in any order. If a chunk with the same chunk_id already exists,
it is replaced (idempotent). Returns {:ok, updated_context}.
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          @spec age_ms(t()) :: non_neg_integer()


      


Returns the age of the context in milliseconds.
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          @spec all_message_ids(t()) :: [term()]


      


Returns a list of all message IDs for chunks received so far.
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          @spec assemble_payload(t()) :: binary()


      


Assembles all chunks into a complete payload.
Returns the binary payload with all chunks concatenated in order.
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          @spec complete?(t()) :: boolean()


      


Checks if all chunks have been received.
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          @spec expired?(t(), non_neg_integer()) :: boolean()


      


Checks if a context has expired based on the given threshold.
Parameters
	ctx - The chunked message context
	expiration_threshold_ms - Maximum age in milliseconds

Returns true if the context is older than the threshold.
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          @spec new(
  command :: term(),
  metadata :: term(),
  payload :: binary(),
  broker_metadata :: term()
) ::
  {:ok, t()}


      


Creates a new chunked message context from any chunk.
Accepts the first chunk received for a chunked message, regardless of its chunk_id.
Returns {:ok, context} with the new context.
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          @spec pop_expired(%{optional(String.t()) => t()}, non_neg_integer()) ::
  {[{String.t(), t()}], %{optional(String.t()) => t()}}


      


Pops all expired contexts from a map.
Returns a tuple {expired_list, remaining_map} where:
	expired_list is a list of {uuid, context} tuples that have expired
	remaining_map is a map of contexts that have not expired


  



  
    
      
    
    
      pop_oldest(contexts)



        
          
        

    

  


  

      

          @spec pop_oldest(%{optional(String.t()) => t()}) ::
  {{String.t(), t()}, %{optional(String.t()) => t()}}
  | {nil, %{optional(String.t()) => t()}}


      


Pops the oldest context from a map.
Returns a tuple {{uuid, context}, remaining_map} with the oldest context and
remaining contexts, or {nil, contexts} if the map is empty.

  


        

      


  

    
Pulsar.ConsumerGroup 
    



      
A supervisor that manages a group of consumer processes for a single topic.
This module provides a reusable abstraction for creating and managing
consumer groups, whether for regular topics or individual partitions
within a partitioned topic.
Each consumer group manages multiple consumer processes (configurable via
consumer_count) that all subscribe to the same topic with the same
subscription configuration.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_consumers(supervisor_pid)

      


        Gets all consumer process PIDs managed by this consumer group.



    


    
      
        start_link(name, topic, subscription_name, subscription_type, callback_module, opts \\ [])

      


        Starts a consumer group supervisor.



    


    
      
        stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)

      


        Stops a consumer group supervisor and all its child consumer processes.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      get_consumers(supervisor_pid)



        
          
        

    

  


  

Gets all consumer process PIDs managed by this consumer group.
Returns a list of consumer PIDs.

  



    

  
    
      
    
    
      start_link(name, topic, subscription_name, subscription_type, callback_module, opts \\ [])



        
          
        

    

  


  

Starts a consumer group supervisor.
Parameters
	name - Unique name for this consumer group
	topic - The topic to subscribe to
	subscription_name - Name of the subscription
	subscription_type - Type of subscription (e.g., :Exclusive, :Shared, :Key_Shared)
	callback_module - Module that implements Pulsar.Consumer.Callback behaviour
	opts - Additional options:	:consumer_count - Number of consumer processes in this group (default: 1)
	Other options passed to individual consumer processes



Returns
{:ok, pid} - The consumer group supervisor PID
{:error, reason} - Error if the supervisor failed to start

  



    

    

  
    
      
    
    
      stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)



        
          
        

    

  


  

Stops a consumer group supervisor and all its child consumer processes.

  


        

      


  

    
Pulsar.Message 
    



      
Represents a message received from a Pulsar topic.
This struct encapsulates all information about a message delivered to a consumer callback.
Fields
	command - For non-chunked messages: single command struct. For chunked messages: list of
commands from all chunks.
Type: struct() | [struct()]

	metadata - For non-chunked messages: single metadata struct. For chunked messages: list of
metadata from all chunks.
Type: struct() | [struct()]

	payload - The actual message payload as a binary. For chunked messages, this is the
assembled complete payload.

	single_metadata - For non-batch messages: nil. For batched messages: single message metadata.
For chunked messages: list of metadata from all chunks.
Type: nil | struct() | [struct()]

	broker_metadata - For non-chunked messages: single broker metadata. For chunked messages:
list of broker metadata from all chunks.
Type: term() | [term()]

	message_id_to_ack - For non-chunked messages: single message ID. For batch messages: message
ID with batch_index. For chunked messages: list of all chunk message IDs.
Type: term() | [term()]

	chunk_metadata - Metadata about chunked messages (nil for non-chunked messages).
For complete chunked messages: %{chunked: true, complete: true, uuid: "...", num_chunks: N}
For incomplete chunked messages: %{chunked: true, complete: false, error: :reason, uuid: "..."}


Usage
Messages are received in the handle_message/2 callback:
def handle_message(%Pulsar.Message{} = message, state) do
  # Access fields directly
  payload = message.payload

  {:ok, state}
end
Pattern Matching Examples
# Match only the payload
def handle_message(%Pulsar.Message{payload: payload}, state) do
  process(payload)
  {:ok, state}
end

# Access all fields via the struct (non-chunked)
def handle_message(%Pulsar.Message{} = msg, state) do
  redelivery_count = Pulsar.Message.redelivery_count(msg)
  producer = msg.metadata.producer_name
  {:ok, state}
end

# Manual acknowledgment using message_id_to_ack
def handle_message(%Pulsar.Message{message_id_to_ack: ack_id} = msg, state) do
  spawn(fn ->
    case process_async(msg) do
      :ok -> Pulsar.Consumer.ack(self(), ack_id)
      {:error, _} -> Pulsar.Consumer.nack(self(), ack_id)
    end
  end)
  {:noreply, state}
end

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        chunked?(message)

      


        Returns true if the message is a chunked message, false otherwise.



    


    
      
        complete?(message)

      


        Returns true if the chunked message is complete, false otherwise.



    


    
      
        num_broker_messages(message)

      


        Returns the number of broker messages (permits) consumed.



    


    
      
        redelivery_count(message)

      


        Returns the maximum redelivery count across all commands.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pulsar.Message{
  broker_metadata: term() | [term()],
  chunk_metadata: map() | nil,
  command: struct() | [struct()],
  message_id_to_ack: term() | [term()],
  metadata: struct() | [struct()],
  payload: binary(),
  single_metadata: struct() | nil | [struct()]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      chunked?(message)



        
          
        

    

  


  

      

          @spec chunked?(t()) :: boolean()


      


Returns true if the message is a chunked message, false otherwise.
This checks for the presence of chunk metadata.
Examples
iex> Pulsar.Message.chunked?(message)
true

iex> Pulsar.Message.chunked?(non_chunked_message)
false

  



  
    
      
    
    
      complete?(message)



        
          
        

    

  


  

      

          @spec complete?(t()) :: boolean()


      


Returns true if the chunked message is complete, false otherwise.
For non-chunked messages, always returns true since they are inherently complete.
For chunked messages, returns true only if all chunks were successfully received.
Examples
iex> Pulsar.Message.complete?(complete_chunked_message)
true

iex> Pulsar.Message.complete?(incomplete_chunked_message)
false

iex> Pulsar.Message.complete?(non_chunked_message)
true

  



  
    
      
    
    
      num_broker_messages(message)



        
          
        

    

  


  

      

          @spec num_broker_messages(t()) :: pos_integer()


      


Returns the number of broker messages (permits) consumed.
For non-chunked messages, this is always 1.
For chunked messages, this is the number of chunks actually received.
This is used for flow control permit accounting.
Examples
iex> Pulsar.Message.num_broker_messages(non_chunked_message)
1

iex> Pulsar.Message.num_broker_messages(complete_chunked_message)
3  # if message had 3 chunks

iex> Pulsar.Message.num_broker_messages(incomplete_chunked_message)
2  # if only 2 out of 3 chunks were received before timeout

  



  
    
      
    
    
      redelivery_count(message)



        
          
        

    

  


  

      

          @spec redelivery_count(t()) :: non_neg_integer()


      


Returns the maximum redelivery count across all commands.
For chunked messages, returns the maximum redelivery count from all chunks.
For non-chunked messages, returns the redelivery count from the single command.
Examples
iex> Pulsar.Message.redelivery_count(message)
3

  


        

      


  

    
Pulsar.PartitionDiscovery 
    



      
Periodically polls a partitioned topic's metadata and grows a partitioned
consumer/producer supervisor when new partitions are added to the topic.
Pulsar only ever increases a topic's partition count, so discovery is
grow-only: any partition indices that are missing from the supervisor are
added, existing partitions are left untouched, and a reported count that is
not larger than the current one (including a transient lookup error) is
ignored.
This runs as a :worker child of the Pulsar.PartitionedConsumer /
Pulsar.PartitionedProducer supervisor it manages, and adds new partition
children to that same supervisor via Supervisor.start_child/2.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        child_specs(supervisor, opts)

      


        Returns the child spec(s) for a discovery poller attached to supervisor.



    


    
      
        start_link(supervisor, opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      child_specs(supervisor, opts)



        
          
        

    

  


  

      

          @spec child_specs(
  pid(),
  keyword()
) :: [Supervisor.child_spec()]


      


Returns the child spec(s) for a discovery poller attached to supervisor.
Returns a single-element list when discovery is enabled, or an empty list when
it is disabled, so the supervisor never starts a poller process it doesn't
need.
opts:
	:topic - base partitioned topic name (required)
	:client - client name (required)
	:build_child_spec - 1-arity fun mapping a partition index to the child
spec for that partition's consumer/producer group (required)
	:interval_ms - poll interval in milliseconds (required), or false to
disable discovery.


  



  
    
      
    
    
      start_link(supervisor, opts)



        
          
        

    

  


  


  


        

      


  

    
Pulsar.PartitionTopic 
    



      
The naming convention for the individual partitions of a partitioned topic:
"<base>-partition-<index>".
This is also used for the per-partition consumer/producer group names, which
follow the same suffix convention.

      


      
        Summary


  
    Functions
  


    
      
        index(partition_name)

      


        Extracts the numeric partition index from a partition topic/group name.



    


    
      
        name(base, index)

      


        Builds the partition name for base (a topic or group name) at index.



    





      


      
        Functions


        


  
    
      
    
    
      index(partition_name)



        
          
        

    

  


  

      

          @spec index(String.t() | atom()) :: non_neg_integer()


      


Extracts the numeric partition index from a partition topic/group name.
iex> Pulsar.PartitionTopic.index("persistent://public/default/t-partition-3")
3

  



  
    
      
    
    
      name(base, index)



        
          
        

    

  


  

      

          @spec name(String.t(), non_neg_integer()) :: String.t()


      


Builds the partition name for base (a topic or group name) at index.
iex> Pulsar.PartitionTopic.name("persistent://public/default/t", 3)
"persistent://public/default/t-partition-3"

  


        

      


  

    
Pulsar.PartitionedConsumer 
    



      
A supervisor that manages individual consumer groups for partitioned topics.
This module provides a logical abstraction over multiple consumer groups,
allowing the start_consumer API to return a single PID for partitioned topics
while maintaining the individual consumer group architecture underneath.
The supervisor manages one consumer group per partition, with the number of
partitions provided by the caller.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_consumers(supervisor_pid)

      


        Gets all consumer processes from all partition groups managed by this supervisor.



    


    
      
        get_partition_groups(supervisor_pid)

      


        Gets information about all child consumer groups managed by this supervisor.



    


    
      
        start_link(name, topic, partitions, subscription_name, subscription_type, callback_module, opts \\ [])

      


        Starts a partitioned consumer supervisor.



    


    
      
        stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)

      


        Stops a partitioned consumer supervisor and all its child consumer groups.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      get_consumers(supervisor_pid)



        
          
        

    

  


  

Gets all consumer processes from all partition groups managed by this supervisor.
Returns a flat list of consumer process PIDs from all partitions.

  



  
    
      
    
    
      get_partition_groups(supervisor_pid)



        
          
        

    

  


  

Gets information about all child consumer groups managed by this supervisor.
Returns a list of {partition_topic, group_pid} tuples.

  



    

  
    
      
    
    
      start_link(name, topic, partitions, subscription_name, subscription_type, callback_module, opts \\ [])



        
          
        

    

  


  

Starts a partitioned consumer supervisor.
Parameters
	name - Unique name for this partitioned consumer
	topic - The base partitioned topic name (without partition suffix)
	partitions - Number of partitions for this topic
	subscription_name - Name of the subscription
	subscription_type - Type of subscription (e.g., :Exclusive, :Shared, :Key_Shared)
	callback_module - Module that implements Pulsar.Consumer.Callback behaviour
	opts - Additional options passed to individual consumer groups

Returns
{:ok, pid} - The supervisor PID that manages all partition consumer groups
{:error, reason} - Error if the supervisor failed to start

  



    

    

  
    
      
    
    
      stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)



        
          
        

    

  


  

Stops a partitioned consumer supervisor and all its child consumer groups.

  


        

      


  

    
Pulsar.PartitionedProducer 
    



      
A supervisor that manages individual producer groups for partitioned topics.
This module provides a logical abstraction over multiple producer groups,
allowing the start_producer API to return a single PID for partitioned topics
while maintaining the individual producer group architecture underneath.
The supervisor manages one producer group per partition, with the number of
partitions provided by the caller.
Message Routing
Messages are routed to partitions based on the :partition_key option:
	With :partition_key - Consistent hash routing via :erlang.phash2(partition_key, num_partitions)
	Without :partition_key - Random selection


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_partition_groups(supervisor_pid)

      


        Gets information about all child producer groups managed by this supervisor.



    


    
      
        get_producers(supervisor_pid)

      


        Gets all producer processes from all partition groups managed by this supervisor.



    


    
      
        send_message(supervisor_pid, message, opts \\ [])

      


        Sends a message through the partitioned producer.



    


    
      
        start_link(name, topic, partitions, opts \\ [])

      


        Starts a partitioned producer supervisor.



    


    
      
        stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)

      


        Stops a partitioned producer supervisor and all its child producer groups.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      get_partition_groups(supervisor_pid)



        
          
        

    

  


  

Gets information about all child producer groups managed by this supervisor.
Returns a list of {partition_topic, group_pid} tuples.

  



  
    
      
    
    
      get_producers(supervisor_pid)



        
          
        

    

  


  

Gets all producer processes from all partition groups managed by this supervisor.
Returns a flat list of producer process PIDs from all partitions.

  



    

  
    
      
    
    
      send_message(supervisor_pid, message, opts \\ [])



        
          
        

    

  


  

      

          @spec send_message(pid(), binary(), keyword()) :: {:ok, map()} | {:error, term()}


      


Sends a message through the partitioned producer.
Routes the message to a partition based on the :partition_key option:
	With :partition_key - Uses consistent hashing to route to a specific partition
	Without :partition_key - Uses random partition selection

Parameters
	supervisor_pid - The partitioned producer supervisor PID
	message - Binary message payload
	opts - Optional parameters (same as Pulsar.ProducerGroup.send_message/3)

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

  



    

  
    
      
    
    
      start_link(name, topic, partitions, opts \\ [])



        
          
        

    

  


  

Starts a partitioned producer supervisor.
Parameters
	name - Unique name for this partitioned producer
	topic - The base partitioned topic name (without partition suffix)
	partitions - Number of partitions for this topic
	opts - Additional options passed to individual producer groups

Returns
{:ok, pid} - The supervisor PID that manages all partition producer groups
{:error, reason} - Error if the supervisor failed to start

  



    

    

  
    
      
    
    
      stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)



        
          
        

    

  


  

Stops a partitioned producer supervisor and all its child producer groups.

  


        

      


  

    
Pulsar.Producer 
    



      
Pulsar producer process that communicates with broker processes.
This producer uses service discovery to find the appropriate broker
for the topic and then communicates with that broker process.
Initialization follows a multi-phase pattern using {:continue, ...} to
avoid blocking the caller during broker discovery and registration.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        send_message(producer_pid, message, opts \\ [])

      


        Sends a message through this producer.
Waits for acknowledgment from the broker.
Returns {:ok, message_id} on success or {:error, reason} on failure.



    


    
      
        start_link(topic, opts \\ [])

      


        Starts a producer process.



    


    
      
        stop(producer, reason \\ :normal, timeout \\ :infinity)

      


        Gracefully stops a producer process.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pulsar.Producer{
  access_mode: atom(),
  batch: [{map(), GenServer.from()}],
  batch_enabled: boolean(),
  batch_flush_timer: reference() | nil,
  batch_size: non_neg_integer(),
  batch_size_threshold: non_neg_integer(),
  broker_monitor: reference(),
  broker_pid: pid(),
  chunking_enabled: boolean(),
  client: term(),
  compression: :NONE | :LZ4 | :ZLIB | :SNAPPY | :ZSTD,
  flush_interval: non_neg_integer(),
  max_message_size: non_neg_integer(),
  pending_sends: %{required(integer()) => {GenServer.from(), map()}},
  producer_id: integer(),
  producer_name: String.t() | nil,
  ready: boolean() | nil,
  registration_request_id: integer() | nil,
  schema: Pulsar.Schema.t() | nil,
  schema_version: binary() | nil,
  sequence_id: integer(),
  topic: String.t(),
  topic_epoch: integer() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      send_message(producer_pid, message, opts \\ [])



        
          
        

    

  


  

      

          @spec send_message(pid(), binary(), keyword()) :: {:ok, map()} | {:error, term()}


      


Sends a message through this producer.
Waits for acknowledgment from the broker.
Returns {:ok, message_id} on success or {:error, reason} on failure.
Parameters
	producer_pid - The producer process PID
	message - Binary message payload
	opts - Optional parameters:	:timeout - Timeout in milliseconds (default: 5000)
	:partition_key - Partition routing key (string)
	:ordering_key - Key for ordering in Key_Shared subscriptions (binary)
	:properties - Custom message metadata as a map (e.g., %{"trace_id" => "abc"})
	:event_time - Application event timestamp (DateTime or milliseconds since epoch)
	:deliver_at_time - Absolute delayed delivery time (DateTime or milliseconds since epoch)
	:deliver_after - Relative delayed delivery in milliseconds from now




  



    

  
    
      
    
    
      start_link(topic, opts \\ [])



        
          
        

    

  


  

Starts a producer process.
Parameters
	topic - The topic to publish to
	opts - Additional options:	:name - Producer name (optional, will be auto-generated if not provided)
	:access_mode - Producer access mode (default: :Shared). Available modes:	:Shared - Multiple producers can publish on the topic (default)
	:Exclusive - Only one producer can publish. If another producer tries to connect,
it will receive an error immediately. The old producer is evicted if it experiences
a network partition with the broker.
	:WaitForExclusive - If there is already a producer, wait until exclusive access is granted
	:ExclusiveWithFencing - If there is already a producer, it will be removed (fenced out)


	:compression - Compression algorithm (default: :NONE)
	:chunking_enabled - Enable message chunking for large messages (default: false)
	:max_message_size - Maximum size of each chunk in bytes when chunking is enabled (default: 5_242_880, which is 5MB)
	:schema - Schema configuration as keyword list (optional):	:type - (required) Schema type (e.g., :Json, :String, :Avro)
	:definition - Schema definition (required for non-primitive types like Json, Avro)
	:name - Optional schema name
	:properties - Optional metadata properties as a map


	:startup_delay_ms - Fixed startup delay in milliseconds before producer initialization (default: 1000, matches broker conn_timeout)
	:startup_jitter_ms - Maximum random startup delay in milliseconds to avoid thundering herd (default: 1000)



The total startup delay is startup_delay_ms + random(0, startup_jitter_ms), applied on every producer start/restart.
The default startup_delay_ms matches the broker's conn_timeout to ensure the broker has time to reconnect
before producers start requesting topic lookups.
The producer will automatically use service discovery to find the broker.
If no name is provided, the broker will assign a unique producer name.
Examples
# Default shared mode
{:ok, producer} = Producer.start_link("persistent://public/default/my-topic")

# With custom name and exclusive mode
{:ok, producer} = Producer.start_link(
  "persistent://public/default/my-topic",
  name: "my-producer",
  access_mode: :Exclusive
)

# With schema
{:ok, producer} = Producer.start_link(
  "persistent://public/default/my-topic",
  schema: [type: :Json, definition: json_schema_def]
)

  



    

    

  
    
      
    
    
      stop(producer, reason \\ :normal, timeout \\ :infinity)



        
          
        

    

  


  

      

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


      


Gracefully stops a producer process.

  


        

      


  

    
Pulsar.ProducerEpochStore 
    



      
Manages persistent storage of producer topic epochs across restarts.
This module provides an abstraction layer over ETS for storing and retrieving
topic epochs for producers. The epochs are used to detect when a producer has
been fenced by a newer producer with ExclusiveWithFencing access mode.
Each client maintains its own isolated epoch store, created when the client
starts and cleaned up when the client stops.

      


      
        Summary


  
    Functions
  


    
      
        delete(client_name, topic, producer_name, access_mode)

      


        Deletes the stored epoch for a producer.



    


    
      
        get(client_name, topic, producer_name, access_mode)

      


        Retrieves the stored epoch for a producer.



    


    
      
        init(client_name)

      


        Initializes the epoch store for a client.



    


    
      
        put(client_name, topic, producer_name, access_mode, epoch)

      


        Stores the epoch for a producer.



    


    
      
        table_name(client_name)

      


        Returns the ETS table name for a given client.



    





      


      
        Functions


        


  
    
      
    
    
      delete(client_name, topic, producer_name, access_mode)



        
          
        

    

  


  

      

          @spec delete(atom(), String.t(), String.t(), atom()) :: :ok | :error


      


Deletes the stored epoch for a producer.
Parameters
	client_name - The name of the client
	topic - The topic name
	producer_name - The producer name
	access_mode - The producer access mode

Returns
:ok if successful, :error if the table doesn't exist
Examples
iex> ProducerEpochStore.delete(:default, "my-topic", "my-producer", :Exclusive)
:ok

  



  
    
      
    
    
      get(client_name, topic, producer_name, access_mode)



        
          
        

    

  


  

      

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


      


Retrieves the stored epoch for a producer.
Parameters
	client_name - The name of the client
	topic - The topic name
	producer_name - The producer name
	access_mode - The producer access mode

Returns
	{:ok, epoch} if an epoch is found
	:error if no epoch is stored

Examples
iex> ProducerEpochStore.get(:default, "my-topic", "my-producer", :Exclusive)
{:ok, 5}

iex> ProducerEpochStore.get(:default, "new-topic", "new-producer", :Shared)
:error

  



  
    
      
    
    
      init(client_name)



        
          
        

    

  


  

      

          @spec init(atom()) :: :ok


      


Initializes the epoch store for a client.
Creates the ETS table if it doesn't already exist. This is called
when a Pulsar client starts.
Parameters
	client_name - The name of the client

Returns
:ok

  



  
    
      
    
    
      put(client_name, topic, producer_name, access_mode, epoch)



        
          
        

    

  


  

      

          @spec put(atom(), String.t(), String.t(), atom(), integer()) :: :ok | :error


      


Stores the epoch for a producer.
Parameters
	client_name - The name of the client
	topic - The topic name
	producer_name - The producer name
	access_mode - The producer access mode
	epoch - The topic epoch to store

Returns
:ok if successful, :error if the table doesn't exist
Examples
iex> ProducerEpochStore.put(:default, "my-topic", "my-producer", :Exclusive, 5)
:ok

  



  
    
      
    
    
      table_name(client_name)



        
          
        

    

  


  

      

          @spec table_name(atom()) :: atom()


      


Returns the ETS table name for a given client.

  


        

      


  

    
Pulsar.ProducerGroup 
    



      
A supervisor that manages a group of producer processes for a single topic.
Examples
# Start a producer group with default settings (1 producer)
{:ok, group_pid} = ProducerGroup.start_link(
  "my-topic-producer",
  "persistent://public/default/my-topic"
)

# Start a producer group with 3 producers
{:ok, group_pid} = ProducerGroup.start_link(
  "my-topic-producer",
  "persistent://public/default/my-topic",
  producer_count: 3
)

# Start with batching enabled
{:ok, group_pid} = ProducerGroup.start_link(
  "my-topic-producer",
  "persistent://public/default/my-topic",
  batch_enabled: true,
  batch_size: 100,
  flush_interval: 10
)

# Get all producer PIDs from the group
producer_pids = ProducerGroup.get_producers(group_pid)

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        get_producers(supervisor_pid)

      


        Gets all producer process PIDs managed by this producer group.



    


    
      
        send_message(group_pid, message, opts \\ [])

      


        Sends a message through a producer in this group.



    


    
      
        start_link(name, topic, opts \\ [])

      


        Starts a producer group supervisor.



    


    
      
        stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      get_producers(supervisor_pid)



        
          
        

    

  


  

Gets all producer process PIDs managed by this producer group.
Returns a list of producer PIDs that are currently alive.
Filters out producers that are restarting or undefined.

  



    

  
    
      
    
    
      send_message(group_pid, message, opts \\ [])



        
          
        

    

  


  

      

          @spec send_message(pid(), binary(), keyword()) :: {:ok, map()} | {:error, term()}


      


Sends a message through a producer in this group.
Parameters
	group_pid - The producer group supervisor PID
	message - Binary message payload
	opts - Optional parameters:	:timeout - Timeout in milliseconds (default: 5000)
	:partition_key - Partition routing key (string)
	:ordering_key - Key for ordering in Key_Shared subscriptions (binary)
	:properties - Custom message metadata as a map
	:event_time - Application event timestamp (DateTime or milliseconds)
	:deliver_at_time - Absolute delayed delivery time (DateTime or milliseconds)
	:deliver_after - Relative delayed delivery in milliseconds from now



Returns {:error, :no_producers_available} if all producers in the group are dead or restarting.
Returns {:error, :producer_died} if the producer crashes during the send operation.

  



    

  
    
      
    
    
      start_link(name, topic, opts \\ [])



        
          
        

    

  


  

Starts a producer group supervisor.
Parameters
	name - Unique name for this producer group
	topic - The topic to publish to
	opts - Additional options:	:producer_count - Number of producer processes in this group (default: 1)
	:access_mode - Producer access mode (default: :Shared)
	:batch_enabled - Enable batching (default: false)
	:batch_size - Max messages per batch (default: 100)
	:flush_interval - Flush interval in ms (default: 10)
	Other options passed to individual producer processes



Returns
{:ok, pid} - The producer group supervisor PID
{:error, reason} - Error if the supervisor failed to start

  



    

    

  
    
      
    
    
      stop(supervisor_pid, reason \\ :normal, timeout \\ :infinity)



        
          
        

    

  


  


  


        

      


  

    
Pulsar.Reader 
    



      
A high-level interface for reading messages from Pulsar topics using
Elixir's Stream API. The reader uses non-durable subscriptions, meaning
it doesn't persist its position and starts fresh on each connection.
Usage
Basic usage with automatic connection:
# Read 10 messages from earliest
Pulsar.Reader.stream("persistent://public/default/my-topic",
  host: "pulsar://localhost:6650",
  start_position: :earliest
)
|> Stream.take(10)
|> Enum.each(fn message ->
  IO.inspect(message.payload)
end)
Using an external client (recommended for production):
# In your application supervision tree
{:ok, _pid} = Pulsar.start(host: "pulsar://localhost:6650")

# Later, in your code
Pulsar.Reader.stream("persistent://public/default/my-topic",
  client: :default,
  start_position: :earliest
)
|> Stream.map(fn message -> process(message) end)
|> Stream.run()
With custom flow control:
Pulsar.Reader.stream("persistent://public/default/my-topic",
  host: "pulsar://localhost:6650",
  flow_permits: 50  # Request 50 messages at a time
)
|> Enum.take(100)
Reading from a specific message:
Pulsar.Reader.stream("persistent://public/default/my-topic",
  host: "pulsar://localhost:6650",
  start_message_id: {123, 456}  # {ledger_id, entry_id}
)
|> Stream.each(&process/1)
|> Stream.run()
Options
	:host - Pulsar broker URL (e.g., "pulsar://localhost:6650").
If provided, creates a temporary client for this stream. Mutually exclusive with :client.
	:name - Name for the internal client (default: :default). Only used with :host.
Use this to avoid conflicts when running multiple readers with :host.
	:auth - Authentication configuration (only used with :host)
	:socket_opts - Socket options (only used with :host)
	:client - Name of existing Pulsar client to use (default: :default).
Use this when Pulsar is already started in your supervision tree. Mutually exclusive with :host.
	:start_position - Where to start reading (:earliest or :latest, default: :earliest)
	:start_message_id - Start from specific message ID as {ledger_id, entry_id} tuple
	:start_timestamp - Start from specific timestamp (milliseconds since epoch)
	:flow_permits - Number of messages to request per flow command (default: 100)
	:read_compacted - Only read non-deleted messages from compacted topics (default: false)
	:timeout - Inactivity timeout in milliseconds (default: 60_000). Stream halts if
no message is received within this time.

Connection Management
Internal Client Mode (host)
When :host is provided, the stream creates a temporary client that lives
only for the duration of the stream. The connection is automatically closed when
the stream completes or is halted.
Pulsar.Reader.stream(topic, host: "pulsar://localhost:6650")
|> Enum.take(10)
# Connection automatically closed after consuming 10 messages
External Client Mode (client)
When :client is provided (or defaulted), the stream uses an existing client
from your application's supervision tree. The client remains running after
the stream completes.
# In your application.ex
children = [
  {Pulsar, host: "pulsar://localhost:6650"}
]

# Use the existing client
Pulsar.Reader.stream(topic, client: :default)
|> Enum.take(10)
# Client remains running
Partitioned Topics
The Reader supports partitioned topics. When reading from a partitioned topic,
messages from all partitions are merged into a single stream. Note that message
ordering across partitions is not guaranteed - messages may arrive interleaved
from different partitions.
If you need per-partition ordering, consider using separate Reader streams for
each partition (e.g., "persistent://tenant/ns/topic-partition-0").
Process Ownership
The stream is bound to the process that creates it. Messages are delivered to
the creating process's mailbox, so you cannot pass the stream to another process
for consumption.
For multi-process consumption patterns, use the Pulsar.Consumer API directly
or consider off_broadway_pulsar
for Broadway-based pipelines.
Stream Termination
The stream terminates when any of these conditions is met:
	The consumer receives all requested messages (e.g., via Enum.take/2)
	The inactivity timeout is reached (default: 60 seconds)
	The stream is halted by downstream processing


      


      
        Summary


  
    Functions
  


    
      
        stream(topic, opts \\ [])

      


        Creates a stream of messages from a Pulsar topic.



    





      


      
        Functions


        


    

  
    
      
    
    
      stream(topic, opts \\ [])



        
          
        

    

  


  

      

          @spec stream(
  String.t(),
  keyword()
) :: Enumerable.t()


      


Creates a stream of messages from a Pulsar topic.
Returns a Stream that yields Pulsar.Message structs. If initialization
fails, the stream emits {:error, reason} as the first (and only) element.
The stream handles connection lifecycle automatically based on whether
you provide :host or :client.
Examples
# Read with internal connection (closes automatically)
Pulsar.Reader.stream("persistent://public/default/topic",
  host: "pulsar://localhost:6650",
  start_position: :earliest
)
|> Enum.take(5)

# Read with external client (remains open)
Pulsar.Reader.stream("persistent://public/default/topic",
  client: :default,
  start_position: :latest
)
|> Stream.filter(&interesting?/1)
|> Enum.to_list()

# Handle errors (emitted as first element if initialization fails)
Pulsar.Reader.stream("persistent://public/default/topic",
  host: "pulsar://invalid:6650"
)
|> Enum.take(1)
|> case do
  [{:error, reason}] -> Logger.error("Failed: #{inspect(reason)}")
  messages -> process(messages)
end

  


        

      


  

    
Pulsar.Reader.Callback 
    



      
Internal callback module for Pulsar.Reader.
This module handles messages from the consumer and forwards them to the
reader's stream process. It implements the Pulsar.Consumer.Callback
behaviour.

      


      
        Summary


  
    Functions
  


    
      
        became_active(state)

      


        Callback implementation for Pulsar.Consumer.Callback.became_active/1.



    


    
      
        became_passive(state)

      


        Callback implementation for Pulsar.Consumer.Callback.became_passive/1.



    


    
      
        handle_call(request, from, state)

      


        Callback implementation for Pulsar.Consumer.Callback.handle_call/3.



    


    
      
        handle_cast(request, state)

      


        Callback implementation for Pulsar.Consumer.Callback.handle_cast/2.



    


    
      
        handle_info(message, state)

      


        Callback implementation for Pulsar.Consumer.Callback.handle_info/2.



    


    
      
        terminate(reason, state)

      


        Callback implementation for Pulsar.Consumer.Callback.terminate/2.



    





      


      
        Functions


        


  
    
      
    
    
      became_active(state)



        
          
        

    

  


  

Callback implementation for Pulsar.Consumer.Callback.became_active/1.

  



  
    
      
    
    
      became_passive(state)



        
          
        

    

  


  

Callback implementation for Pulsar.Consumer.Callback.became_passive/1.

  



  
    
      
    
    
      handle_call(request, from, state)



        
          
        

    

  


  

Callback implementation for Pulsar.Consumer.Callback.handle_call/3.

  



  
    
      
    
    
      handle_cast(request, state)



        
          
        

    

  


  

Callback implementation for Pulsar.Consumer.Callback.handle_cast/2.

  



  
    
      
    
    
      handle_info(message, state)



        
          
        

    

  


  

Callback implementation for Pulsar.Consumer.Callback.handle_info/2.

  



  
    
      
    
    
      terminate(reason, state)



        
          
        

    

  


  

Callback implementation for Pulsar.Consumer.Callback.terminate/2.

  


        

      


  

    
Pulsar.Schema 
    



      
Schema definition for Pulsar messages.
Pulsar schemas enable type-safe messaging by defining the structure of message data.
When a producer connects with a schema, the broker registers it and returns a
schema version that is included in every message.
Supported Types
	Primitive: :None, :String, :Bool, :Int8, :Int16, :Int32, :Int64, :Float, :Double
	Structured: :Json, :Avro, :Protobuf, :ProtobufNative, :KeyValue
	Temporal: :Date, :Time, :Timestamp, :Instant, :LocalDate, :LocalTime, :LocalDateTime

See new/1 for usage examples.

      


      
        Summary


  
    Types
  


    
      
        schema_type()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        new(opts)

      


        Creates a new schema.



    


    
      
        new!(opts)

      


        Creates a new schema, raising on error.



    


    
      
        to_binary(schema)

      


        Converts a schema to the binary protocol format.
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      schema_type()



        
          
        

    

  


  

      

          @type schema_type() ::
  :AutoConsume
  | :ProtobufNative
  | :LocalDateTime
  | :LocalTime
  | :LocalDate
  | :Instant
  | :KeyValue
  | :Timestamp
  | :Time
  | :Date
  | :Double
  | :Float
  | :Int64
  | :Int32
  | :Int16
  | :Int8
  | :Bool
  | :Avro
  | :Protobuf
  | :Json
  | :String
  | :None


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Pulsar.Schema{
  definition: binary(),
  name: String.t() | nil,
  properties: map() | nil,
  type: schema_type()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

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


      


Creates a new schema.
Options
	:type - (required) The schema type (e.g., :Json, :String, :Avro)
	:definition - The schema definition (required for non-primitive types). For :Json and :Avro schemas, can be a struct, map, or binary string. Structs and maps will be automatically JSON-encoded.
	:name - Optional schema name
	:properties - Optional metadata properties as a map

Returns
	{:ok, schema} on success
	{:error, reason} if validation fails

Examples
# JSON schema (Pulsar uses Avro-style record format)
{:ok, schema} = Pulsar.Schema.new(
  type: :Json,
  definition: %{
    type: "record",
    name: "User",
    fields: [%{name: "id", type: "int"}]
  }
)

# String schema (primitive, no definition needed)
{:ok, schema} = Pulsar.Schema.new(type: :String)

# With properties
{:ok, schema} = Pulsar.Schema.new(
  type: :Avro,
  definition: avro_schema,
  name: "my-schema",
  properties: %{"version" => "1.0"}
)

  



  
    
      
    
    
      new!(opts)



        
          
        

    

  


  

      

          @spec new!(keyword()) :: t()


      


Creates a new schema, raising on error.
Same as new/1 but raises ArgumentError if validation fails.

  



  
    
      
    
    
      to_binary(schema)



        
          
        

    

  


  

      

          @spec to_binary(t() | nil) :: Pulsar.Protocol.Binary.Pulsar.Proto.Schema.t() | nil


      


Converts a schema to the binary protocol format.
Returns nil if the input is nil.

  


        

      


  

    
Pulsar.ServiceDiscovery 
    



      
This module handles topic lookup operations that discover which broker owns a particular topic.
The lookup process may involve following redirects across multiple brokers in a cluster before
finding the authoritative broker for a topic.
Example
{:ok, broker_pid} = Pulsar.ServiceDiscovery.lookup_topic("persistent://public/default/my-topic")

      


      
        Summary


  
    Functions
  


    
      
        lookup_topic(topic, opts \\ [])

      


    


    
      
        partition_count(topic, opts \\ [])

      


        Returns the number of partitions for topic.



    





      


      
        Functions


        


    

  
    
      
    
    
      lookup_topic(topic, opts \\ [])



        
          
        

    

  


  

      

          @spec lookup_topic(
  String.t(),
  keyword()
) :: {:ok, pid()} | {:error, any()}


      



  



    

  
    
      
    
    
      partition_count(topic, opts \\ [])



        
          
        

    

  


  

      

          @spec partition_count(
  String.t(),
  keyword()
) :: {:ok, non_neg_integer()} | {:error, term()}


      


Returns the number of partitions for topic.
Performs a single partitioned-topic-metadata lookup against a random broker.
Returns {:ok, partitions} where partitions is 0 for a non-partitioned
topic, or {:error, reason} if the lookup failed.
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