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An Elixir client for ElectricSQL.
Electric is a sync engine that allows you to sync
little subsets
of data from Postgres into local apps and services. This client
allows you to sync data from Electric into Elixir applications.
Quickstart
Start and connect the Electric sync service
Follow the
Installation guide
to get Electric up-and-running and connected to a Postgres database.
Create a table
Create a foo table in your Postgres schema, as per the Electric
Quickstart guide,
so that we have a table to sync.
CREATE TABLE foo (
    id SERIAL PRIMARY KEY,
    name VARCHAR(255),
    value FLOAT
);
Install the Electric Client and receive sync events
Create a simple script that will subscribe to events from a foo table
in your Postgres database,
# electric.ex
Mix.install([
  :electric_client
])

{:ok, client} = Electric.Client.new(base_url: "http://localhost:3000")

# You can create a stream from a table name or a Shape defined using
# `ShapeDefinition.new/2`
stream = Electric.Client.stream(client, "foo")

for msg <- stream do
  IO.inspect(msg, pretty: true, syntax_colors: IO.ANSI.syntax_colors())
end
Then run it:
elixir electric.ex
In a separate terminal window, connect to the Postgres database:
psql "postgresql://postgres:password@localhost:54321/electric"
Now any modifications you make to the data in the foo table will appear
as messages in the elixir process.
INSERT INTO foo (name, value) VALUES
    ('josevalim', 4545),
    ('eksperimental', 966),
    ('lexmag', 677),
    ('whatyouhide', 598),
    ('ericmj', 583),
    ('alco', 377);

UPDATE foo SET value = value + 1;
Filtering Using WHERE clauses
You can subscribe to subsets of the data in your table using
where clauses.
{:ok, client} = Electric.Client.new(base_url: "http://localhost:3000")

{:ok, shape} = Electric.Client.ShapeDefinition.new("foo", where: "name ILIKE 'a%'")

stream = Electric.Client.stream(client, shape)

for msg <- stream do
  # you will now only receive events for database rows matching the `where` clause
end
Configuration
See new/1 for configuration options of the client itself,
and stream/3 for details on configuring the stream itself.
Ecto Integration
If you have Ecto installed then you can define your Shapes
using Ecto queries:
# ecto.ex
Mix.install([
  :ecto_sql,
  :electric_client
])

import Ecto.Query, only: [from: 2]
import Ecto.Query.API, only: [ilike: 2]

defmodule Foo do
  use Ecto.Schema

  schema "foo" do
    field :name, :string
    field :value, :float
  end
end

{:ok, client} = Electric.Client.new(base_url: "http://localhost:3000")

# Replace the table or `ShapeDefinition` with an `Ecto` query and set
# `replica` to `:full` to receive full rows for update messages.
#
# The normal `replica: :default` setting will only send the changed
# columns, so we'd end up with partial `%Foo{}` instances.
stream =
  Electric.Client.stream(
    client,
    from(f in Foo, where: ilike(f.name, "a%")),
    replica: :full
  )

for %{headers: %{operation: operation}, value: value} <- stream do
  # The message `value` will now be a `%Foo{}` struct
  IO.inspect([{operation, value}], pretty: true, syntax_colors: IO.ANSI.syntax_colors())
end
Custom Values
Electric sends all column values as binaries. The Ecto integration uses
Ecto's schema information to turn those into the relevant Elixir terms but
we can provide our own binary() => term() mapping by implementing the
Electric.Client.ValueMapper behaviour.
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          @type client_option() ::
  {:base_url, binary() | struct()}
  | {:endpoint, binary() | struct()}
  | {:params, %{optional(atom()) => term()}}
  | {:parser, {module(), [term()]}}
  | {:authenticator, {module(), [term()]}}
  | {:fetch, {module(), [term()]}}
  | {:pool, {module(), [term()]}}
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          @type column() :: %{
  :type => String.t(),
  optional(:pk_index) => non_neg_integer(),
  optional(:not_null) => boolean(),
  optional(:max_length) => non_neg_integer(),
  optional(:length) => non_neg_integer()
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  Ecto.Queryable.t() | Ecto.Changeset.t() | (map() -> Ecto.Changeset.t())
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  | Electric.Client.Message.ChangeMessage.t()
  | Electric.Client.Message.ResumeMessage.t()
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          @type replica() :: :default | :full
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          @type schema() :: %{required(String.t()) => column()}
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  table_name() | Electric.Client.ShapeDefinition.t() | Ecto.Queryable.t()
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          @type shape_handle() :: String.t()
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          @type stream_option() ::
  {:parser, nil | {module(), [term()]}}
  | {:live, boolean()}
  | {:replica, :default | :full}
  | {:resume, Electric.Client.Message.ResumeMessage.t() | nil}
  | {:errors, :raise | :stream}
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          @type stream_options() :: [stream_option()]
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          @type t() :: %Electric.Client{
  authenticator: term(),
  endpoint: URI.t(),
  fetch: {module(), term()},
  params: term(),
  parser: term(),
  pool: term()
}
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          @spec authenticate_request(t(), Electric.Client.Fetch.Request.t()) ::
  Electric.Client.Fetch.Request.authenticated()


      


Authenticate the given request using the authenticator configured in the Client.
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  Electric.Client.Authenticator.headers()


      


Get authentication query parameters for the given Elixir.Electric.Client.ShapeDefinition.
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Use the given client to delete the shape instance from the server.
Delete shape only works if Electric is configured to allow_shape_deletion.
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          @spec embedded(Electric.Shapes.Api.options()) :: {:ok, t()} | {:error, term()}


      


Get a client instance that runs against an embedded instance of electric,
that is an electric app running as a dependency of the current application.
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          @spec embedded!(Electric.Shapes.Api.options()) :: t() | no_return()
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          @spec new(client_options()) :: {:ok, t()} | {:error, term()}


      


Create a new client.
Options
	:base_url - The URL of the electric server, not including the path. E.g. for local development this would be http://localhost:3000.

	:endpoint - The full URL of the shape API endpoint. E.g. for local development this would be http://localhost:3000/v1/shape. Use this if you need a non-standard API path.

	:params (map of atom/0 keys and term/0 values) - Additional query parameters to include in every request to the Electric backend. The default value is %{}.

	:parser - A {module, args} tuple specifying the Electric.Client.ValueMapper
implementation to use for mapping values from the sync stream into Elixir
terms. The default value is {Electric.Client.ValueMapper, []}.

	:fetch - A {module, opts} tuple specifying the Electric.Client.Fetch
implementation to use for calling the Electric API.
See Electric.Client.Fetch.HTTP for the options available
when using the default HTTP fetcher.
 Client.new(
   base_url: "http://localhost:3000",
   fetch: {Electric.Client.Fetch.HTTP,
     # never error, just keep retrying if the Electric server is down
     timeout: :infinity,
     # add a bearer token to every request (see `authenticator` if you need more
     # control over authenticating your requests
     headers: [{"authorize", "Bearer some-token-here"}]}
 )
The default value is {Electric.Client.Fetch.HTTP, []}.


:base_url vs. :endpoint
If you configure your client using e.g. base_url: "http://localhost:3000"
Electric will append the default shape API path
"/v1/shape" to create the final endpoint configuration,
in this case "http://localhost:3000/v1/shape".
If you wish to use a non-standard endpoint path because, for example, you wrap your Shape
API calls in an authentication
proxy, then configure
the endpoint directly:
Client.new(endpoint: "https://my-server.my-domain.com/electric/shape/proxy")
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          @spec new!(client_options()) :: t() | no_return()


      


Create a new client with the given options or raise if the configuration is
invalid.
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          @spec poll(t(), shape(), Electric.Client.ShapeState.t(), poll_options()) ::
  {:ok, [message()], Electric.Client.ShapeState.t()}
  | {:must_refetch, [message()], Electric.Client.ShapeState.t()}
  | {:error, Electric.Client.Error.t()}


      


Make a single long-polling request to fetch shape changes.
Unlike stream/3 which returns an Enumerable that continuously fetches,
poll/4 makes a single request and returns explicit results. This is useful
when you want:
	Explicit control over request timing (rate limiting, batching)
	Request-response semantics (not a continuous stream)
	Integration with existing event loops or supervision trees
	Simpler error handling without stream complexity

Arguments
	client - The Electric client
	shape - The shape definition (table name, ShapeDefinition, or Ecto query)
	state - The current polling state (use ShapeState.new() for initial request)
	opts - Options:	:replica - :default or :full (default: :default)



Returns
	{:ok, messages, new_state} - Success, messages received. Use new_state for next poll.
	{:must_refetch, messages, new_state} - Shape was reset (409). Local state should be cleared.
	{:error, error} - Error occurred

Example
# Create initial state
state = Electric.Client.ShapeState.new()

# First poll gets initial snapshot (non-live request)
{:ok, messages, state} = Electric.Client.poll(client, "items", state, replica: :full)

# Process messages...
Enum.each(messages, &process_message/1)

# Subsequent polls are live (long-poll until changes)
{:ok, messages, state} = Electric.Client.poll(client, "items", state, replica: :full)
Behavior
	First request (when state.up_to_date? == false): Makes a non-live request to get initial snapshot
	Subsequent requests (when state.up_to_date? == true): Makes a live request that long-polls until changes
	Handles synthetic deletes from move-out events automatically
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          @spec shape(String.t(), Electric.Client.ShapeDefinition.options()) ::
  {:ok, Electric.Client.ShapeDefinition.t()} | {:error, term()}


      


A shortcut to ShapeDefinition.new/2.
iex> Elixir.Client.shape("my_table")
{:ok, %Electric.Client.ShapeDefinition{table: "my_table"}}
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          @spec shape!(ecto_shape()) :: Electric.Client.ShapeDefinition.t() | no_return()


      


Create a ShapeDefinition from an Ecto query.
Accepts any implementation of Ecto.Queryable (e.g. an %Ecto.Query{} struct or
Ecto.Schema module) to generate a ShapeDefinition.
iex> query = from(t in MyApp.Todo, where: t.completed == false)
iex> Elixir.Client.shape!(query)
%Electric.Client.ShapeDefinition{table: "todos", where: "(\"completed\" = FALSE)"}
Also takes an Ecto.Changeset or 1-arity function returning an Ecto.Changeset:
iex> Elixir.Client.shape!(&MyApp.Todo.changeset/1)
%Electric.Client.ShapeDefinition{table: "todos", columns: ["title", "completed"]}
Values from the Electric change stream will be mapped to instances of the
passed Ecto.Schema module.
Column subsets
Specifying a subset of columns to stream can be done in two ways:
	Passing a changeset will filter the table columns according to the applied
validations so if you want a shape to include a column, you must ensure
that it has some kind of validation, using e.g.
Ecto.Changeset.validate_required/2

	Using Ecto.Query.select/3 to select a subset of columns within the query:
 Electric.Client.shape!(
   from(t in MyApp.Todo, where: t.completed == false, select: [:id, :title])
 )


select/3 allows for various ways to specify the columns,
we only support the following forms:
	select(Todo, [t], [:id, :name])
	select(Todo, [t], [t.id, t.name])
	select(Todo, [t], {t.id, t.name})
	select(Todo, [t], struct(t, [:id, :name]))
	select(Todo, [t], map(t, [:id, :name]))

You definitely can't add virtual columns like this:
	select(Todo, [t], map(t, %{t | reason: "here"}))


We also support Ecto.Query.select_merge/3 to add additional columns:
	select(Todo, [t], map(t, [:id, :name])) |> select_merge([:completed])
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          @spec shape!(String.t(), Electric.Client.ShapeDefinition.options()) ::
  Electric.Client.ShapeDefinition.t() | no_return()


      


A shortcut to ShapeDefinition.new!/2.
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          @spec stream(t(), stream_options()) :: Enumerable.t(message())


          @spec stream(t(), Electric.Client.ShapeDefinition.t()) :: Enumerable.t(message())


          @spec stream(t(), String.t() | ecto_shape()) :: Enumerable.t(message())
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Get a stream of update messages.
This accepts a variety of arguments:
Examples:
	Using a custom endpoint that returns a pre-defined shape.
If you have used Electric.Phoenix to mount a pre-defined shape into your
Phoenix application, then by creating a client with the endpoint set to the
URL of this route you can stream data directly from this client:
{:ok, client} = Electric.Client.new(endpoint: "http://localhost:4000/shapes/todo")
stream = Electric.Client.stream(client)
Equivalently you can just pass the URL as the argument to stream:
stream = Electric.Client.stream("http://localhost:4000/shapes/todo")

	Using a simple table name to define a shape:
{:ok, client} = Electric.Client.new(base_url: "http://localhost:3000")
stream = Electric.Client.stream(client, "todos")

	Using a full shape definition:
{:ok, client} = Electric.Client.new(base_url: "http://localhost:3000")
{:ok, shape} = Electric.Client.shape("todos", where: "completed = false", replica: :full)
stream = Electric.Client.stream(client, shape)

	Or with an Ecto query or Ecto.Schema struct:
{:ok, client} = Electric.Client.new(base_url: "http://localhost:3000")
stream = Electric.Client.stream(client, from(t in MyApp.Todos.Todo, where: t.completed == false))


If you want to pass options to your stream, then pass them as the second
argument or use stream/3.
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          @spec stream(t(), shape(), stream_options()) :: Enumerable.t(message())


      


Use the client to return a stream of update messages for the given shape.
shape can be a table name, e.g. "my_table", a full ShapeDefinition
including a table name and where clause, or (if Ecto is installed) an
Ecto.Queryable instance, such as an Ecto.Query or a Ecto.Schema struct.
Options
	:parser - A {module, args} tuple specifying the Electric.Client.ValueMapper
implementation to use for mapping values from the sync stream into Elixir
terms. The default value is nil.

	:live (boolean/0) - If true (the default) reads an infinite stream of update messages from the server. The default value is true.

	:replica - Instructs the server to send just the changed columns for an update (:modified) or the full row (:full). The default value is :default.

	:resume - Resume the stream from the given point. Message.ResumeMessage messages
are appended to the change stream if you terminate it early using live: false

	:errors - How errors from the Electric server should be handled.
	:raise (default) - raise an exception if the server returns an error
	:stream - put the error into the message stream (and terminate)

The default value is :raise.
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          @spec url(t(), Electric.Client.Fetch.Request.attrs()) :: binary()


      


Return an authenticated URL for the given request attributes.

  


        

      


  

    
Electric.Client.Authenticator behaviour
    



      
Behaviour to authenticate a Electric.Client.Fetch.Request.
The assumption here is that authentication is per
ShapeDefinition not per request.
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        authenticate_request(t, config)

      


        Update the given Request struct with authentication headers.



    


    
      
        authenticate_shape(t, config)

      


        Get authentication headers for the given ShapeDefinition
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          @type headers() :: Electric.Client.Fetch.Request.headers()
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          @callback authenticate_request(Electric.Client.Fetch.Request.t(), config :: term()) ::
  Electric.Client.Fetch.Request.authenticated()


      


Update the given Request struct with authentication headers.
Independent of the actual authentication mechanism, implementations of this
Behaviour MUST set the authenticated field in the Request to true.
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          @callback authenticate_shape(Electric.Client.ShapeDefinition.t(), config :: term()) ::
  headers()


      


Get authentication headers for the given ShapeDefinition

  


        

      


  

    
Electric.Client.Authenticator.MockAuthenticator 
    



      
A pseudo-authenticating Electric.Client.Authenticator implementation.
This generates fake authentication headers, useful for validating that the
Authenticator behaviour is being called correctly.
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        authenticate_request(request, config)

      


        Callback implementation for Electric.Client.Authenticator.authenticate_request/2.



    


    
      
        authenticate_shape(shape, config)

      


        Callback implementation for Electric.Client.Authenticator.authenticate_shape/2.
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Callback implementation for Electric.Client.Authenticator.authenticate_request/2.
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Callback implementation for Electric.Client.Authenticator.authenticate_shape/2.
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Placeholder Electric.Client.Authenticator implementation that doesn't add
any authentication params or headers to the Request.

      


      
        Summary


  
    Functions
  


    
      
        authenticate_request(request, config)

      


        Callback implementation for Electric.Client.Authenticator.authenticate_request/2.
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        Callback implementation for Electric.Client.Authenticator.authenticate_shape/2.
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Callback implementation for Electric.Client.Authenticator.authenticate_request/2.
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Callback implementation for Electric.Client.Authenticator.authenticate_shape/2.
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Electric.Client.ExpiredShapesCache 
    



      
LRU cache for tracking expired shape handles.
This cache stores shape handles that have been marked as expired (typically after
receiving a 409 response). When making subsequent requests for the same shape,
the client includes the expired handle as a query parameter to help bypass
stale CDN/proxy caches.
The cache uses ETS for fast concurrent reads and a GenServer to manage
LRU eviction when the cache exceeds the maximum number of entries.
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear()

      


        Clear all entries from the cache.



    


    
      
        clear_handle(shape_key)

      


        Clear the expired handle for a single shape key.



    


    
      
        get_expired_handle(shape_key)

      


        Get the expired handle for a shape key, if one exists.



    


    
      
        mark_expired(shape_key, handle)

      


        Mark a shape handle as expired for the given shape key.
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        Get the current number of entries in the cache.
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Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec clear() :: :ok


      


Clear all entries from the cache.
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          @spec clear_handle(String.t()) :: :ok


      


Clear the expired handle for a single shape key.
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          @spec get_expired_handle(String.t()) :: String.t() | nil


      


Get the expired handle for a shape key, if one exists.
Updates the last_used timestamp to maintain LRU ordering.
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          @spec mark_expired(String.t(), String.t()) :: :ok


      


Mark a shape handle as expired for the given shape key.
If the cache exceeds the maximum number of entries, the least recently
used entry will be evicted.
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          @spec size() :: non_neg_integer()


      


Get the current number of entries in the cache.
Primarily for testing purposes.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Electric.Client.Fetch behaviour
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          @callback fetch(
  Electric.Client.Fetch.Request.t(),
  keyword()
) ::
  {:ok, Electric.Client.Fetch.Response.t()}
  | {:error, Electric.Client.Fetch.Response.t() | term()}
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          @callback validate_opts(keyword()) :: {:ok, keyword()} | {:error, term()}


      



  


        

      


  

    
Electric.Client.Fetch.HTTP 
    



      
Client Electric.Client.Fetch implementation for HTTP requests to an
external Electric API server.
This is the default backend when creating an Electric client using
Electric.Client.new/1.
You can configure aspects of its behaviour by passing options when in the
call to Electric.Client.new/1
Electric.Client.new(
  base_url: "http://localhost:3000",
  fetch:
    {Electric.Client.Fetch.HTTP,
      timeout: 3600,
      request: [headers: [{"authorize", "Bearer xxxtoken"}]}
)
Options
	:timeout - Request timeout in seconds or :infinity for no timeout.
The client will keep trying the remote Electric server until it reaches
this timeout.
The default value is 300.

	:is_transient_fun (function of arity 1) - Function that determines if a server response represents a transient error and should be retried.
Defaults to identical behaviour to Req, and retries any
response with an HTTP 408/429/500/502/503/504 status.
The default value is &Electric.Client.Fetch.HTTP.transient_response?/1.

	:headers - Additional headers to add to every request.
This can be a list of tuples, [{"my-header", "my-header-value"}] or a map.
The default value is [].

	:request (keyword/0) - Options to include in Req.new/1 for every request. The default value is [].
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        transient_response?(response, status_codes \\ [408, 429, 500, 502, 503, 504])

      


        Test the given Req.Response against the list of transient error status
codes.
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        List of HTTP status codes that represent a retryable error.
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          @spec transient_response?(Req.Response.t(), [pos_integer(), ...]) :: boolean()


      


Test the given Req.Response against the list of transient error status
codes.
Returns true if the response has a status code in this list and so the
request is retryable.
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List of HTTP status codes that represent a retryable error.

  


        

      


  

    
Electric.Client.Fetch.Pool behaviour
    



      
Coaleses requests so that multiple client instances making the same
(potentially long-polling) request will all use the same request process.
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          @callback request(
  Electric.Client.t(),
  Electric.Client.Fetch.Request.t(),
  opts :: Keyword.t()
) ::
  Electric.Client.Fetch.Response.t()
  | {:error, Electric.Client.Fetch.Response.t() | term()}


      



  


        

      


  

    
Electric.Client.Fetch.Request 
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        Returns the %URI{} for the Request.



    


    
      
        url(request, opts \\ [])

      


        Returns the URL for the Request.
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          @type attr() ::
  {:headers, headers()}
  | {:params, params()}
  | {:next_cursor, Electric.Client.cursor()}
  | {:live, boolean()}
  | {:replica, Electric.Client.replica()}
  | {:shape_handle, Electric.Client.shape_handle() | nil}
  | {:offset, Electric.Client.offset()}
  | {:method, :get | :head | :delete | :options}
  | {:stream_id, term()}


      



  



  
    
      
    
    
      attrs()



        
          
        

    

  


  

      

          @type attrs() ::
  [attr()]
  | %{
      stream_id: term(),
      method: :get | :head | :delete | :options,
      offset: Electric.Client.offset(),
      shape_handle: Electric.Client.shape_handle() | nil,
      replica: Electric.Client.replica(),
      live: boolean(),
      next_cursor: Electric.Client.cursor(),
      params: params(),
      headers: headers()
    }


      



  



  
    
      
    
    
      authenticated()



        
          
        

    

  


  

      

          @type authenticated() :: %Electric.Client.Fetch.Request{
  authenticated: true,
  endpoint: URI.t(),
  headers: headers(),
  live: boolean(),
  method: :get | :head | :delete | :options,
  next_cursor: Electric.Client.cursor(),
  offset: Electric.Client.offset(),
  params: params(),
  replica: Electric.Client.replica(),
  shape_handle: Electric.Client.shape_handle() | nil,
  stream_id: term()
}


      



  



  
    
      
    
    
      headers()



        
          
        

    

  


  

      

          @type headers() :: %{required(String.t()) => [String.t()] | String.t()}
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          @type params() :: %{required(String.t()) => String.t()}
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          @type t() :: unauthenticated() | authenticated()
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          @type unauthenticated() :: %Electric.Client.Fetch.Request{
  authenticated: false,
  endpoint: URI.t(),
  headers: headers(),
  live: boolean(),
  method: :get | :head | :delete | :options,
  next_cursor: Electric.Client.cursor(),
  offset: Electric.Client.offset(),
  params: params(),
  replica: Electric.Client.replica(),
  shape_handle: Electric.Client.shape_handle() | nil,
  stream_id: term()
}
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Returns the %URI{} for the Request.

  



    

  
    
      
    
    
      url(request, opts \\ [])



        
          
        

    

  


  

Returns the URL for the Request.

  


        

      


  

    
Electric.Client.Fetch.Response 
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          @type t() :: %Electric.Client.Fetch.Response{
  body: [map()],
  headers: %{required(String.t()) => [String.t()]},
  last_offset: nil | Electric.Client.Offset.t(),
  next_cursor: nil | Electric.Client.cursor(),
  request_timestamp: DateTime.t(),
  schema: nil | Electric.Client.schema(),
  shape_handle: nil | Electric.Client.shape_handle(),
  status: non_neg_integer()
}


      



  


        

      


  

    
Electric.Client.Message.ChangeMessage 
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          @type key() :: String.t()
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          @type t() :: %Electric.Client.Message.ChangeMessage{
  headers: Electric.Client.Message.Headers.t(),
  key: key(),
  old_value: nil | value(),
  request_timestamp: DateTime.t(),
  value: value()
}
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          @type value() :: %{required(String.t()) => binary()}
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Electric.Client.Message.ControlMessage 
    




      
        Summary


  
    Types
  


    
      
        control()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        from_message(map, handle, request_timestamp)

      


    


    
      
        must_refetch()

      


    


    
      
        up_to_date()

      


    





      


      
        Types


        


  
    
      
    
    
      control()



        
          
        

    

  


  

      

          @type control() :: :must_refetch | :up_to_date
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          @type t() :: %Electric.Client.Message.ControlMessage{
  control: control(),
  global_last_seen_lsn: pos_integer(),
  handle: Electric.Client.shape_handle(),
  request_timestamp: DateTime.t()
}
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Electric.Client.Message.Headers 
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          @type lsn() :: binary()


      



  



  
    
      
    
    
      operation()



        
          
        

    

  


  

      

          @type operation() :: :insert | :update | :delete
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          @type relation() :: [String.t(), ...]
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          @type t() :: %Electric.Client.Message.Headers{
  active_conditions: [boolean()],
  handle: Electric.Client.shape_handle(),
  lsn: lsn(),
  op_position: non_neg_integer(),
  operation: operation(),
  relation: relation(),
  removed_tags: [tag()],
  tags: [tag()],
  txids: txids()
}
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          @type tag() :: String.t()
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          @type txids() :: [pos_integer(), ...] | nil
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Electric.Client.Message.MoveInMessage 
    



      
Represents a move-in event from the server.
Move-in events are sent when the server's subquery filter has changed and
rows may now be included in the shape. The patterns field contains position
and hash information that the client uses to update active_conditions on
tracked rows.
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          @type pattern() :: %{pos: non_neg_integer(), value: String.t()}
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          @type t() :: %Electric.Client.Message.MoveInMessage{
  handle: Electric.Client.shape_handle(),
  patterns: [pattern()],
  request_timestamp: DateTime.t()
}
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      from_message(map, handle, request_timestamp)



        
          
        

    

  


  


  


        

      


  

    
Electric.Client.Message.MoveOutMessage 
    



      
Represents a move-out event from the server.
Move-out events are sent when rows should be removed from the client's view
because they no longer match the shape's subquery filter. The patterns field
contains tag hashes that identify which rows should be removed.
The client should use these patterns to generate synthetic delete messages
for any tracked rows that have matching tags.
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          @type pattern() :: %{pos: non_neg_integer(), value: String.t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Electric.Client.Message.MoveOutMessage{
  handle: Electric.Client.shape_handle(),
  patterns: [pattern()],
  request_timestamp: DateTime.t()
}
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Electric.Client.Message.ResumeMessage 
    



      
Emitted by the synchronisation stream before terminating early. If passed
as an option to Client.stream/3 allows for
resuming a shape stream at the given point.
E.g.
# passing `live: false` means the stream will terminate once it receives an
# `up-to-date` message from the server
messages = Electric.Client.stream(client, "my_table", live: false) |> Enum.to_list()

%ResumeMessage{} = resume = List.last(messages)

# `stream` will resume from whatever point the initial one finished
stream = Electric.Client.stream(client, "my_table", resume: resume)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Electric.Client.Message.ResumeMessage{
  disjunct_positions: [[non_neg_integer()]] | nil,
  key_data: %{optional(String.t()) => map()},
  offset: Electric.Client.Offset.t(),
  schema: Electric.Client.schema(),
  shape_handle: Electric.Client.shape_handle(),
  tag_to_keys: %{optional(term()) => MapSet.t(String.t())}
}


      



  


        

      


  

    
Electric.Client.Mock 
    



      
Allows for mocking stream messages.
Usage
{:ok, client} = Electric.Client.Mock.new()

users = [
  %{id: 1, name: "User 1"},
  %{id: 2, name: "User 2"},
  %{id: 3, name: "User 3"}
]

ref = Electric.Client.Mock.async_response(client,
  status: 200,
  schema: %{id: %{type: "int8"}, name: %{type: "text"}},
  last_offset: Client.Offset.first(),
  shape_handle: "users-1",
  body: Electric.Client.Mock.transaction(users, operation: :insert)
)

messages = Electric.Client.stream(client, "users", live: false) |> Enum.into([])

request = Electric.Client.Mock.async_await(ref, timeout = 5_000)
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        new(parent \\ self())

      


        Create a new mock client, linked to the parent process, self() by default.
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        Wrap the given values in Client.Messages.ChangeMessage structs at the
given :lsn.
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          @type change_opt() ::
  {:value, map()}
  | {:operation, :insert | :update | :delete}
  | {:offset, Electric.Client.Offset.t()}
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          @type change_opts() :: [change_opt()]
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          @type response_opt() ::
  {:status, pos_integer()}
  | {:headers, %{required(String.t()) => String.t() | [String.t(), ...]}}
  | {:body, [map()]}
  | {:schema, Electric.Client.schema()}
  | {:shape_handle, Electric.Client.shape_handle()}
  | {:last_offset, Electric.Client.Offset.t()}
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          @type response_opts() :: [response_opt()]
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          @type transaction_opt() :: {:lsn, non_neg_integer()} | {:up_to_date, boolean()}
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          @type transaction_opts() :: [transaction_opt() | change_opt()]
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          @spec async_await(reference(), pos_integer() | :infinity) ::
  Electric.Client.Fetch.Request.t()
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          @spec change(change_opts()) :: map()
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          @spec headers(
  shape_handle: Electric.Client.shape_handle(),
  last_offset: Electric.Client.Offset.t(),
  schema: Electric.Client.schema(),
  next_cursor: Electric.Client.cursor()
) :: %{required(String.t()) => [String.t()]}
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          @spec new(pid()) :: {:ok, Electric.Client.t()}


      


Create a new mock client, linked to the parent process, self() by default.
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          @spec response(Electric.Client.t(), response_opts()) ::
  {:ok, Electric.Client.Fetch.Request.t()}


          @spec response(Electric.Client.t(), response_opts()) :: reference()
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          @spec transaction(values :: [map()], transaction_opts()) :: [map()]


      


Wrap the given values in Client.Messages.ChangeMessage structs at the
given :lsn.
By default this will append an up-to-date control message to the end of the
liist of changes. Pass up_to_date: false to disable this.
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Electric.Client.Offset 
    



      
Represents an offset in the synchronisation stream from Electric.
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        Return an offset that is guaranteed to be before any real database
operations.
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        The first possible offset in the log.
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        Create a new offset string from the given LSN and operation
offsets.
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          @type t() :: String.t()
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          @spec before_all() :: t()


      


Return an offset that is guaranteed to be before any real database
operations.
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          @spec first() :: t()


      


The first possible offset in the log.
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          @spec new(non_neg_integer(), non_neg_integer()) :: t()


      


Create a new offset string from the given LSN and operation
offsets.
iex> new(2349, 3)
"2349_3"

  


        

      


  

    
Electric.Client.Poll 
    



      
Poll-based API for fetching shape changes.
This module provides explicit request-response semantics for fetching
changes from Electric, as an alternative to the streaming API.
Usage
# Create initial state
state = ShapeState.new()

# Make a polling request
case Poll.request(client, state) do
  {:ok, messages, new_state} ->
    # Process messages, use new_state for next poll
    ...

  {:must_refetch, messages, new_state} ->
    # Shape was reset, clear local state and process messages
    ...

  {:error, error} ->
    # Handle error
    ...
end
Behavior
	First request (when up_to_date?: false): Makes a non-live request to get initial snapshot
	Subsequent requests (when up_to_date?: true): Makes a live request that long-polls until changes arrive
	Handles synthetic deletes from move-out events
	Returns updated state for the next request
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        Make a single polling request to fetch shape changes.
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          @type poll_result() ::
  {:ok, [Electric.Client.message()], Electric.Client.ShapeState.t()}
  | {:must_refetch, [Electric.Client.message()], Electric.Client.ShapeState.t()}
  | {:error, Electric.Client.Error.t()}
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          @spec request(Electric.Client.t(), Electric.Client.ShapeState.t(), keyword()) ::
  poll_result()


      


Make a single polling request to fetch shape changes.
Arguments
	client - The Electric client
	shape - The shape definition (or a client pre-configured for a shape)
	state - The current polling state (use ShapeState.new() for initial request)
	opts - Options:	:replica - :default or :full (default: :default)



Returns
	{:ok, messages, new_state} - Success, messages received
	{:must_refetch, messages, new_state} - Shape was reset (409), state has been cleared
	{:error, error} - Error occurred

Examples
state = ShapeState.new()
{:ok, messages, state} = Poll.request(client, state, replica: :full)

# Process messages...

# Poll again for more changes
{:ok, messages, state} = Poll.request(client, state, replica: :full)

  


        

      


  

    
Electric.Client.ShapeDefinition 
    



      
Struct for defining a shape.
iex> ShapeDefinition.new("items", where: "something = true")
{:ok, %ShapeDefinition{table: "items", where: "something = true", replica: :default}}
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        matches?(shape1, shape2)

      


        Tests if two %ShapeDefinition{} instances are equal, ignoring the parser
setting.
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        Create a ShapeDefinition for the given table_name.
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        Return a string representation of the shape's table, quoted for use in API URLs.
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          @type option() ::
  {:where, nil | binary()}
  | {:columns, nil | [binary()]}
  | {:namespace, nil | binary()}
  | {:params,
     nil
     | %{optional(pos_integer()) => binary() | integer() | float() | boolean()}
     | [binary() | integer() | float() | boolean()]}
  | {:replica, term()}
  | {:parser, {module(), [term()]}}
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          @type options() :: [option()]
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          @type t() :: %Electric.Client.ShapeDefinition{
  columns: [String.t(), ...] | nil,
  namespace: String.t() | nil,
  params: term(),
  parser: {atom(), term()},
  replica: term(),
  table: String.t(),
  where: nil | String.t()
}
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          @spec matches?(t(), t()) :: boolean()


      


Tests if two %ShapeDefinition{} instances are equal, ignoring the parser
setting.
Example
iex> {:ok, shape1} = Electric.Client.ShapeDefinition.new("items")
iex> {:ok, shape2} = Electric.Client.ShapeDefinition.new("items")
iex> Electric.Client.ShapeDefinition.matches?(shape1, shape2)
true
iex> {:ok, shape3} = Electric.Client.ShapeDefinition.new("items", where: "something = 'here'")
iex> Electric.Client.ShapeDefinition.matches?(shape1, shape3)
false
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          @spec new(String.t() | keyword()) :: {:ok, t()} | {:error, term()}


      



  



  
    
      
    
    
      new(table_name, opts)



        
          
        

    

  


  

      

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


      


Create a ShapeDefinition for the given table_name.
Options
	:where - Filter the table according to the where clause. The default value is nil.

	:columns - List of columns to include in the shape. Must include all primary keys. If nil this is equivalent to all columns (SELECT *) The default value is nil.

	:namespace - The namespace the table belongs to. If nil then Postgres will use whatever schema is the default (usually public). The default value is nil.

	:params - Values of positional parameters in the where clause. These will substitute $i placeholder in the where clause. The default value is nil.

	:replica - Modifies the data sent in update and delete change messages.
When set to :full the entire row will be sent for updates and deletes,
not just the changed columns.
The default value is :default.

	:parser - A {module, args} tuple specifying the Electric.Client.ValueMapper
implementation to use for mapping values from the sync stream into Elixir
terms. The default value is {Electric.Client.ValueMapper, []}.
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          @spec new!(String.t(), options()) :: t() | no_return()
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          @spec url_table_name(t()) :: String.t()


      


Return a string representation of the shape's table, quoted for use in API URLs.
iex> ShapeDefinition.url_table_name(ShapeDefinition.new!("my_table"))
"my_table"

iex> ShapeDefinition.url_table_name(ShapeDefinition.new!("my_table", namespace: "my_app"))
"my_app.my_table"

iex> ShapeDefinition.url_table_name(ShapeDefinition.new!("my table", namespace: "my app"))
~s["my app"."my table"]
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Electric.Client.ShapeKey 
    



      
Generate canonical shape keys for cache lookup.
The canonical shape key is a stable identifier for a shape definition that
excludes Electric protocol parameters (like cursor, handle, offset, etc.).
This allows the client to identify when different requests are for the same
underlying shape, which is useful for cache busting when CDN/proxy caches
serve stale responses.
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        Generate a canonical shape key from a URI.



    


    
      
        canonical(endpoint, params)

      


        Generate a canonical shape key from an endpoint URI and params map.
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          @spec canonical(URI.t()) :: String.t()


      


Generate a canonical shape key from a URI.
Extracts query parameters, filters out Electric protocol parameters,
sorts the remaining parameters alphabetically, and returns a canonical
URL string.
Examples
iex> uri = URI.parse("http://localhost:3000/v1/shape?table=items&cursor=123&offset=0_0")
iex> ShapeKey.canonical(uri)
"http://localhost:3000/v1/shape?table=items"
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          @spec canonical(URI.t(), map()) :: String.t()


      


Generate a canonical shape key from an endpoint URI and params map.
Examples
iex> endpoint = URI.parse("http://localhost:3000/v1/shape")
iex> params = %{"table" => "items", "where" => "id > 0", "offset" => "0_0"}
iex> ShapeKey.canonical(endpoint, params)
"http://localhost:3000/v1/shape?table=items&where=id%20%3E%200"

  


        

      


  

    
Electric.Client.ShapeState 
    



      
State for polling a shape.
This struct holds the state needed between polling requests, including:
	The shape handle and offset for resuming
	Schema and value mapper for parsing responses
	Tag tracking data for generating synthetic deletes from move-out events

Usage
# Create initial state
state = ShapeState.new()

# Poll for changes
{:ok, messages, new_state} = Client.poll(client, shape, state)

# State can also be created from a ResumeMessage (interop with stream API)
state = ShapeState.from_resume(resume_message)
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        check_fast_loop(state)

      


        Check for fast-loop condition on non-live requests.



    


    
      
        clear_fast_loop(state)

      


        Clear fast-loop tracking state.



    


    
      
        clear_stale_retry(state)

      


        Clear stale retry state after a successful response.



    


    
      
        enter_stale_retry(state)

      


        Enter stale retry mode by setting a cache buster and incrementing the retry count.



    


    
      
        from_resume(resume)

      


        Create polling state from a ResumeMessage.



    


    
      
        generate_cache_buster()

      


        Generate a random cache buster string.



    


    
      
        new(opts \\ [])

      


        Create a new initial polling state.



    


    
      
        reset(state, shape_handle)

      


        Reset polling state for a new shape handle, preserving schema and value mapper.



    


    
      
        to_resume(state)

      


        Convert polling state to a ResumeMessage for use with the streaming API.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Electric.Client.ShapeState{
  disjunct_positions: [[non_neg_integer()]] | nil,
  fast_loop_consecutive_count: non_neg_integer(),
  key_data: %{optional(term()) => %{tags: MapSet.t(), msg: term()}},
  next_cursor: Electric.Client.cursor() | nil,
  offset: Electric.Client.Offset.t(),
  recent_requests: [{integer(), Electric.Client.Offset.t()}],
  schema: Electric.Client.schema() | nil,
  self_heal_attempted?: boolean(),
  shape_handle: Electric.Client.shape_handle() | nil,
  stale_cache_buster: String.t() | nil,
  stale_cache_retry_count: non_neg_integer(),
  tag_to_keys: %{optional(term()) => MapSet.t()},
  up_to_date?: boolean(),
  value_mapper_fun: Electric.Client.ValueMapper.mapper_fun() | nil
}
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          @spec check_fast_loop(t()) ::
  {:ok, t()} | {:backoff, non_neg_integer(), t()} | {:error, String.t()}


      


Check for fast-loop condition on non-live requests.
Tracks recent requests in a sliding window. If too many requests occur at
the same offset within the window, the client is stuck in a retry loop.
Returns:
	{:ok, state} — no fast loop detected
	{:backoff, ms, state} — fast loop detected, caller should sleep ms
	{:error, message} — fast loop persisted beyond max retries
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          @spec clear_fast_loop(t()) :: t()


      


Clear fast-loop tracking state.
Called when the client transitions to live mode (up-to-date), since
rapid polling is expected behaviour in live mode.
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          @spec clear_stale_retry(t()) :: t()


      


Clear stale retry state after a successful response.
Called when we receive a fresh (non-stale) response from the server.
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          @spec enter_stale_retry(t()) :: t()


      


Enter stale retry mode by setting a cache buster and incrementing the retry count.
Called when a stale CDN response is detected - the server returns an expired
handle that matches our cached expired handle.
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          @spec from_resume(Electric.Client.Message.ResumeMessage.t()) :: t()


      


Create polling state from a ResumeMessage.
This allows interop between the streaming and polling APIs - you can
use live: false to get a ResumeMessage from a stream, then continue
polling from that point.
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          @spec generate_cache_buster() :: String.t()


      


Generate a random cache buster string.
Uses 8 random bytes encoded as hex (16 characters).
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          @spec new(keyword()) :: t()


      


Create a new initial polling state.
Options
	:shape_handle - Optional shape handle to resume from
	:offset - Optional offset to resume from (default: before_all)
	:schema - Optional schema for value mapping
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          @spec reset(t(), Electric.Client.shape_handle()) :: t()


      


Reset polling state for a new shape handle, preserving schema and value mapper.
Used when a 409 (must-refetch) response is received — the shape handle changes
but the schema remains the same.
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          @spec to_resume(t()) :: Electric.Client.Message.ResumeMessage.t()


      


Convert polling state to a ResumeMessage for use with the streaming API.

  


        

      


  

    
Electric.Client.TagTracker 
    



      
Manages tag tracking for move-out support in Electric shapes.
This module handles tracking which keys have which tags, enabling the
generation of synthetic delete messages when rows move out of a shape's
subquery filter.
Data Structures
Three structures are maintained:
	tag_to_keys: %{{position, hash} => MapSet<key>} - which keys have each position-hash pair
	key_data: %{key => %{tags: MapSet<{pos, hash}>, active_conditions: [boolean()] | nil, msg: msg}} - each key's current state

	disjunct_positions: [[integer()]] | nil - shared across all keys, derived once from the first tagged message


Tags arrive as slash-delimited strings per disjunct (e.g., "hash1/hash2/", "//hash3").
They are normalized into 2D arrays and indexed by {position, hash_value} tuples.
For shapes with active_conditions, visibility is evaluated using DNF (Disjunctive Normal Form):
a row is visible if at least one disjunct is satisfied (OR of ANDs over positions).

      


      
        Summary


  
    Types
  


    
      
        disjunct_positions()

      


    


    
      
        key()

      


    


    
      
        key_data()

      


    


    
      
        position_hash()

      


    


    
      
        tag_to_keys()

      


    





  
    Functions
  


    
      
        generate_synthetic_deletes(tag_to_keys, key_data, disjunct_positions, patterns, request_timestamp)

      


        Generate synthetic delete messages for keys matching move-out patterns.



    


    
      
        handle_move_in(tag_to_keys, key_data, patterns)

      


        Activate positions for keys matching move-in patterns.



    


    
      
        normalize_tags(tags)

      


        Normalize slash-delimited wire format tags to 2D arrays.



    


    
      
        row_visible?(active_conditions, disjunct_positions)

      


        Evaluate DNF visibility from active_conditions and disjunct structure.



    


    
      
        update_tag_index(tag_to_keys, key_data, disjunct_positions, msg)

      


        Update the tag index when a change message is received.
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          @type disjunct_positions() :: [[non_neg_integer()]] | nil
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          @type key() :: String.t()
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          @type key_data() :: %{
  optional(key()) => %{
    tags: MapSet.t(position_hash()),
    active_conditions: [boolean()] | nil,
    msg: Electric.Client.Message.ChangeMessage.t()
  }
}
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          @type position_hash() :: {non_neg_integer(), String.t()}
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          @type tag_to_keys() :: %{optional(position_hash()) => MapSet.t(key())}
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          @spec generate_synthetic_deletes(
  tag_to_keys(),
  key_data(),
  disjunct_positions(),
  [map()],
  DateTime.t()
) :: {[Electric.Client.Message.ChangeMessage.t()], tag_to_keys(), key_data()}


      


Generate synthetic delete messages for keys matching move-out patterns.
Patterns contain %{pos: position, value: hash} maps. For keys with
active_conditions, positions are deactivated and visibility is re-evaluated
using DNF with the shared disjunct_positions. For keys without
active_conditions, the old behavior applies: delete when no entries remain.
Returns {synthetic_deletes, updated_tag_to_keys, updated_key_data}.

  



  
    
      
    
    
      handle_move_in(tag_to_keys, key_data, patterns)



        
          
        

    

  


  

      

          @spec handle_move_in(tag_to_keys(), key_data(), [map()]) ::
  {tag_to_keys(), key_data()}


      


Activate positions for keys matching move-in patterns.
Sets active_conditions[pos] to true for keys that have
matching {pos, value} entries in the tag index.
Returns {updated_tag_to_keys, updated_key_data}.

  



  
    
      
    
    
      normalize_tags(tags)



        
          
        

    

  


  

      

          @spec normalize_tags([String.t()]) :: [[String.t() | nil]]


      


Normalize slash-delimited wire format tags to 2D arrays.
Each tag string represents a disjunct with "/" separating position hashes.
Empty strings are replaced with nil (position not relevant to this disjunct).
Examples
iex> Electric.Client.TagTracker.normalize_tags(["hash_a/hash_b"])
[["hash_a", "hash_b"]]

iex> Electric.Client.TagTracker.normalize_tags(["hash_a/", "/hash_b"])
[["hash_a", nil], [nil, "hash_b"]]

iex> Electric.Client.TagTracker.normalize_tags(["tag_a"])
[["tag_a"]]
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          @spec row_visible?([boolean()], [[non_neg_integer()]]) :: boolean()


      


Evaluate DNF visibility from active_conditions and disjunct structure.
A row is visible if at least one disjunct is satisfied.
A disjunct is satisfied when all its positions have active_conditions[pos] == true.
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          @spec update_tag_index(
  tag_to_keys(),
  key_data(),
  disjunct_positions(),
  Electric.Client.Message.ChangeMessage.t()
) :: {tag_to_keys(), key_data(), disjunct_positions()}


      


Update the tag index when a change message is received.
Tags are normalized from slash-delimited wire format to position-indexed entries.
disjunct_positions is derived once from the first tagged message and reused for all
subsequent messages, since it is determined by the shape's WHERE clause structure.
Returns {updated_tag_to_keys, updated_key_data, disjunct_positions}.

  


        

      


  

    
Electric.Client.ValueMapper behaviour
    



      
A behaviour for mapping the value fields of Message.ChangeMessage messages
from the shape stream.
This requires implementing a single function for_schema/2.
Electric sends schema information with every response. For example the schema
of the foo table from the Electric
Quickstart is
%{
  id: %{type: "int4", pk_index: 0, not_null: true},
  name: %{type: "varchar", max_length: 255},
  value: %{type: "float8"}
}
The for_schema/2 function receives this schema as the first argument and it
must return a 1-arity function that will map the value structs received from
Electric to the desired format.
E.g
# the schema for the `foo` table
schema = %{
  id: %{type: "int4", pk_index: 0, not_null: true},
  name: %{type: "varchar", max_length: 255},
  value: %{type: "float8"}
}

# get the mapper function for this schema
mapper_fun = Electric.Client.ValueMapper.for_schema(schema, opts = [])

value = %{
  "id" => "1",
  "name" => "James",
  "value" => "45.6"
}

# the mapping parses the integer and float values to their respective
# Elixir/Erlang types.
mapper_fun.(value)
%{
  "id" => 1,
  "name" => "James",
  "value" => 45.6
}
The current implementation only handles integer and float values. Every other
column is left as a binary.
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        Given the schema information passed from the electric server should return a
1-arity function that takes a values map, which is a map of column names to
string values, and returns a version with the values cast to some appropriate
Elixir type.
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          @type mapper_fun() :: (Electric.Client.Message.ChangeMessage.value() -> term())
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          @type opts() :: term()
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          @callback for_schema(Electric.Client.schema(), opts()) :: mapper_fun()


      


Given the schema information passed from the electric server should return a
1-arity function that takes a values map, which is a map of column names to
string values, and returns a version with the values cast to some appropriate
Elixir type.
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          @type t() :: %Electric.Client.Error{
  __exception__: term(),
  message: term(),
  resp: term()
}
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