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    CacheMeIfYouCan

Computed properties for Phoenix LiveView
Hex Docs
Installation
Add :cache_me_if_you_can to your list of dependencies in mix.exs:
def deps do
  [
    {:cache_me_if_you_can, "~> 0.2"}
  ]
end
Overview
This package provides reactive property caching for LiveView for automatically recomputing
properties when any of the declared dependencies change. This allows useMemo-like functionality
with a more explicit functional api that fits into the LiveView and BEAM state model.
Dependencies are declared with a module attribute @reactive_cache and cache tracking is managed
by using the CacheMeIfYouCan.LiveViewCache.assign_cached/3 function.
This allows complete control over which events trigger a recomputation since we can always use the
Phoenix.Component.assign/3 function to assign a dependency without triggering a recomputation.
See the documentation for the CacheMeIfYouCan.ReactiveCache struct module for a detailed
explanation of how to use the @reactive_cache module attribute.
Performance
This library should have a negligible impact on LiveView performance. Almost everything
this library provides happens at compile time.
There is a very small runtime cost when using the CacheMeIfYouCan.LiveViewCache.assign_cached/3
function instead of the Phoenix.Component.assign/3 function since we have to map over the
cached properties that depend on the assigned key and trigger their configured callbacks.
In practice, this should be completely negligible. However, for best performance, the functions
configured to recompute the cached values should use async assigns/streams/callbacks to handle
the updates in the background.
Quickstart Example
defmodule MyApp.UsersLive do
  @moduledoc """
  A live list of users that can be filtered by role and status and sorted on username.
  Pagination, sorting, and filtering are all driven by the query params in the URL.
  The list of users and the total page count will be automatically recomputed when
  any of the constituent data points are updated via the query params.
  """

  use Phoenix.LiveView

  # We have to `use` the `LiveViewCache` in order to initialize the `@reactive_cache`s.
  # This must come after the `use Phoenix.LiveView` call or the on_mount hook will not be registered.
  use CacheMeIfYouCan.LiveViewCache

  # Configure the cached/computed properties and their deps at compile-time.
  @reactive_cache [
    key: :user_list,
    default_value: [],
    deps: [:sort_order, :page_no, :page_size, :filters],
    cb: &__MODULE__.refresh_data/2,
  ]
  @reactive_cache [
    key: :page_count,
    default_value: 1,
    deps: [:page_size, :filters],
    cb: &__MODULE__.refresh_data/2,
  ]

  # Callback to compute the :user_list cached assign.
  def refresh_data(socket, :user_list) when is_reactive(socket) do
    %{filters: filters} = socket.assigns
    %{sort_order: sort_order} = socket.assigns
    %{page_no: page_no, page_size: page_size} = socket.assigns

    stream_async(socket, :user_list, fn ->
      res =
        from(User)
        |> filter_user_query(filters)
        |> order_by([user: u], {^sort_order, :username})
        |> limit(^page_size)
        |> offset((^page_no - 1) * ^page_size)
        |> Repo.all()

      {:ok, res, reset: true}
    end)
  end

  # Callback to compute the :page_count cached assign.
  def refresh_data(socket, :page_count) when is_reactive(socket) do
    %{filters: filters, page_size: page_size} = socket.assigns

    start_async(socket, :fetch_page_count, fn ->
      from(User)
      |> filter_user_query(filters)
      |> Repo.aggregate(:count)
      |> (&(&1 / page_size)).()
      |> Float.ceil()
      |> trunc()
    end)
  end

  defp filter_user_query(query, filters) do
    Enum.reduce(filters, query, fn {column, value}, acc ->
      where(acc, [user: u], field(u, ^column == ^value))
    end)
  end

  @impl true
  def handle_async(:fetch_page_count, {:ok, 0 = _total_page_count}, socket) do
    updated_socket =
      socket
      |> assign_cached(:page_no, 1)
      |> assign(:page_count, 1)

    {:noreply, updated_socket}
  end

  @impl true
  def handle_async(:fetch_page_count, {:ok, total_page_count}, socket) do
    updated_socket =
      if socket.assigns.page_no > total_page_count do
        socket
        # We use `assign_cached/3` for the `:page_no` here so that it
        # will keep the `:user_list` up to date as well.
        |> assign_cached(:page_no, total_page_count)
        |> assign(:page_count, total_page_count)
      else
        socket
        |> assign(:page_count, total_page_count)
      end

    {:noreply, updated_socket}
  end

  @impl true
  def mount(_params, _session, socket) do
    mounted_socket =
      socket
      # Helper function to initialize the cached properties after assigning their deps.
      |> assign_new_cached(:filters, fn -> [] end)
      |> assign_new_cached(:sort_order, fn -> :asc end)
      |> assign_new_cached(:page_no, fn -> 1 end)
      |> assign_new_cached(:page_size, fn -> 25 end)

    {:ok, mounted_socket}
  end

  @impl true
  def handle_params(params, _uri, socket) do
    # Computed properties allow us to keep the `:user_list` updated with simple
    # declarative assigns from the GET params.
    updated_socket =
      socket
      |> parse_params(params, "sort", :sort_order)
      |> parse_params(params, "page", :page_no)
      |> parse_params(params, "per-page", :page_size)
      |> parse_filter_params(params)

    {:noreply, updated_socket}
  end

  defp parse_params(socket, params, param_key, assigns_key) when is_atom(assigns_key) do
    case Map.get(params, param_key, nil) do
      nil -> socket
      val -> assign_cached(socket, assigns_key, val)
    end
  end

  defp parse_filter_params(socket, %{"filter-by" => keys, "filter" => values}) do
    valid_columns = %{"userrole" => :role, "userstatus" => :status}

    new_filters =
      Enum.zip(keys, values)
      |> Enum.reduce([], fn {key, val} ->
        case Map.get(valid_columns, key, nil) do
          nil -> acc
          col_name -> [{col_name, val} | acc]
        end
      end)

    assign_cached(socket, :filters, new_filters)
  end

  defp parse_filter_params(socket, %{}), do: socket
end
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This module provides reactive caching for a LiveView process.
To enable reactive properties, simply use CacheMeIfYouCan.LiveViewCache from
a LiveView module.
Important
The LiveViewCache must be used AFTER the LiveView behavior or the on_mount/1 hook
that sets up the reactive cache will not be registered.
Good:
use Phoenix.LiveView
use CacheMeIfYouCan.LiveViewCache
Bad:
use CacheMeIfYouCan.LiveViewCache
use Phoenix.LiveView
Quickstart Example
  defmodule MyApp.UsersLive do
    @moduledoc """
    A live list of users that can be filtered by role and status and sorted on username.
    Pagination, sorting, and filtering are all driven by the query params in the URL.
    The list of users and the total page count will be automatically recomputed when
    any of the constituent data points are updated via the query params.
    """

    use Phoenix.LiveView

    # We have to `use` the `LiveViewCache` in order to initialize the `@reactive_cache`s.
    # This must come after the `use Phoenix.LiveView` call or the on_mount hook will not be registered.
    use CacheMeIfYouCan.LiveViewCache

    # Configure the cached/computed properties and their deps at compile-time.
    @reactive_cache [
      key: :user_list,
      default_value: [],
      deps: [:sort_order, :page_no, :page_size, :filters],
      cb: &__MODULE__.refresh_data/2,
    ]
    @reactive_cache [
      key: :page_count,
      default_value: 1,
      deps: [:page_size, :filters],
      cb: &__MODULE__.refresh_data/2,
    ]

    # Callback to compute the :user_list cached assign.
    def refresh_data(socket, :user_list) when is_reactive(socket) do
      %{filters: filters} = socket.assigns
      %{sort_order: sort_order} = socket.assigns
      %{page_no: page_no, page_size: page_size} = socket.assigns

      stream_async(socket, :user_list, fn ->
        res =
          from(User)
          |> filter_user_query(filters)
          |> order_by([user: u], {^sort_order, :username})
          |> limit(^page_size)
          |> offset((^page_no - 1) * ^page_size)
          |> Repo.all()

        {:ok, res, reset: true}
      end)
    end

    # Callback to compute the :page_count cached assign.
    def refresh_data(socket, :page_count) when is_reactive(socket) do
      %{filters: filters, page_size: page_size} = socket.assigns

      start_async(socket, :fetch_page_count, fn ->
        from(User)
        |> filter_user_query(filters)
        |> Repo.aggregate(:count)
        |> (&(&1 / page_size)).()
        |> Float.ceil()
        |> trunc()
      end)
    end

    defp filter_user_query(query, filters) do
      Enum.reduce(filters, query, fn {column, value}, acc ->
        where(acc, [user: u], field(u, ^column == ^value))
      end)
    end

    @impl true
    def handle_async(:fetch_page_count, {:ok, 0 = _total_page_count}, socket) do
      updated_socket =
        socket
        |> assign_cached(:page_no, 1)
        |> assign(:page_count, 1)

      {:noreply, updated_socket}
    end

    @impl true
    def handle_async(:fetch_page_count, {:ok, total_page_count}, socket) do
      updated_socket =
        if socket.assigns.page_no > total_page_count do
          socket
          # We use `assign_cached/3` for the `:page_no` here so that it
          # will keep the `:user_list` up to date as well.
          |> assign_cached(:page_no, total_page_count)
          |> assign(:page_count, total_page_count)
        else
          socket
          |> assign(:page_count, total_page_count)
        end

      {:noreply, updated_socket}
    end

    @impl true
    def mount(_params, _session, socket) do
      mounted_socket =
        socket
        # Helper function to initialize the cached properties after assigning their deps.
        |> assign_new_cached(:filters, fn -> [] end)
        |> assign_new_cached(:sort_order, fn -> :asc end)
        |> assign_new_cached(:page_no, fn -> 1 end)
        |> assign_new_cached(:page_size, fn -> 25 end)

      {:ok, mounted_socket}
    end

    @impl true
    def handle_params(params, _uri, socket) do
      # Computed properties allow us to keep the `:user_list` updated with simple
      # declarative assigns from the GET params.
      updated_socket =
        socket
        |> parse_params(params, "sort", :sort_order)
        |> parse_params(params, "page", :page_no)
        |> parse_params(params, "per-page", :page_size)
        |> parse_filter_params(params)

      {:noreply, updated_socket}
    end

    defp parse_params(socket, params, param_key, assigns_key) when is_atom(assigns_key) do
      case Map.get(params, param_key, nil) do
        nil -> socket
        val -> assign_cached(socket, assigns_key, val)
      end
    end

    defp parse_filter_params(socket, %{"filter-by" => keys, "filter" => values}) do
      valid_columns = %{"userrole" => :role, "userstatus" => :status}

      new_filters =
        Enum.zip(keys, values)
        |> Enum.reduce([], fn {key, val} ->
          case Map.get(valid_columns, key, nil) do
            nil -> acc
            col_name -> [{col_name, val} | acc]
          end
        end)

      assign_cached(socket, :filters, new_filters)
    end

    defp parse_filter_params(socket, %{}), do: socket
  end
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        assign_cached(socket, key, value)

      


        Wraps Phoenix.Component.assign/3 to automatically bust the cache for any assigns in the
CacheMeIfYouCan.ReactiveCache.reactive_socket/0 that depend on the key being assigned.



    


    
      
        assign_new_cached(socket, key, fun)

      


        Wraps Phoenix.Component.assign_new/3 to automatically bust the cache for any assigns in the
CacheMeIfYouCan.ReactiveCache.reactive_socket/0 that depend on the key being assigned.



    


    
      
        invalidate_cache(socket, cache_key)

      


        Forces recomputation of the specified reactive assign.
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        is_reactive(term)

      


        Guard to check that the socket has a reactive cache configured.
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          @spec assign_cached(
  socket :: CacheMeIfYouCan.ReactiveCache.reactive_socket(),
  key :: atom(),
  value :: term()
) :: CacheMeIfYouCan.ReactiveCache.reactive_socket()


      


Wraps Phoenix.Component.assign/3 to automatically bust the cache for any assigns in the
CacheMeIfYouCan.ReactiveCache.reactive_socket/0 that depend on the key being assigned.
Examples
  def handle_params(%{"page_no" => page_no}, _uri, socket) do
    assign_cached(socket, :page_no, page_no)
  end
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          @spec assign_new_cached(
  socket :: CacheMeIfYouCan.ReactiveCache.reactive_socket(),
  key :: atom(),
  fun :: (-> term())
) :: CacheMeIfYouCan.ReactiveCache.reactive_socket()


      


Wraps Phoenix.Component.assign_new/3 to automatically bust the cache for any assigns in the
CacheMeIfYouCan.ReactiveCache.reactive_socket/0 that depend on the key being assigned.
This function adds some QoL to Phoenix's assign_new function for use in the
Phoenix.LiveView.mount/3 callback. It checks the socket is connected
automatically and only computes the cached assigns on the connected render.
In other words, the following are roughly equivalent:
  def mount(_, _, socket) do
    if connected?(socket) do
      socket
      |> assign_new(:page_no, fn -> 1 end)
      |> assign_new(:page_size, fn -> 25 end)
      |> assign_new(:filters, fn -> [] end)
      |> assign_new(:users_list, fn -> [] end)
      |> assign_new(:page_count, fn -> 1 end)
      |> refresh_users_list()
      |> refresh_page_count()
    else
      socket
      |> assign_new(:page_no, fn -> 1 end)
      |> assign_new(:page_size, fn -> 25 end)
      |> assign_new(:filters, fn -> [] end)
      |> assign_new(:users_list, fn -> [] end)
      |> assign_new(:page_count, fn -> 1 end)
    end
  end
and
  def mount(_, _, socket) do
    socket
    |> assign_new_cached(:page_no, fn -> 1 end)
    |> assign_new_cached(:page_size, fn -> 25 end)
    |> assign_new_cached(:filters, fn -> [] end)
  end
This works best if the CacheMeIfYouCan.ReactiveCache.reactive_callback/0 functions configured
in the CacheMeIfYouCan.ReactiveCache.reactive_socket/0 are async, which is generally always
preferable.
Note on Streams
If you need to configure a stream for a computed property via
Phoenix.LiveView.stream_configure/3, the stream_configure/3 call must come
before any calls to assign_new_cached/3. This is because the assign_new_cached/3
helper will trigger the computation for the stream, which will cause the stream to
initialize with the default configuration before the call to stream_configure/3 has
modified the socket. This race condition will usually result in an
"(Argument Error) cannot configure stream :assign_key after it has been streamed" error.
The solution is to either forego the use of assign_new_cached/3 and manually initialize defaults
for all assigns, or simply call stream_configure/3 before any calls to assign_new_cached/3.
As long as the stream is correctly configured before the computation is triggered, the initial
computation for the stream assign will still work as expected.
Examples
  def mount(_params, _session, socket) do
    socket
    |> stream_configure(:user_list, dom_id: &("user-#{&1.user_id}"))
    |> assign_new_cached(:page_no, fn -> 1 end)
    |> assign_new_cached(:page_size, fn -> 25 end)
    |> assign_new_cached(:filters, fn -> [] end)
  end
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          @spec invalidate_cache(
  socket :: CacheMeIfYouCan.ReactiveCache.reactive_socket(),
  cache_key :: atom()
) :: CacheMeIfYouCan.ReactiveCache.reactive_socket()


      


Forces recomputation of the specified reactive assign.
This can be used to manually trigger a refresh of a particular assign from a module
that doesn't hold a reference to the CacheMeIfYouCan.ReactiveCache.reactive_callback/0
configured to update it.
Examples
    def handle_info(:user_updated, {:ok, _user_data}, socket) do
      invalidate_cache(socket, :users_list)
    end
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        (macro)


        
          
        

    

  


  

Guard to check that the socket has a reactive cache configured.
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Struct that defines a cached property configuration.
Important
This module is not intended to be used directly. Structs should be
created via the @reactive_cache module attribute in the consuming LiveView.
The fields documented in this module correspond to the keywords in the @reactive_cache
module attribute.
Fields
	:key
Used to identify this cached property internally. Must match the
assigns key that the property value will be stored under.

	:default_value
The initial value of the property that will be set on the key
in the assigns when using CacheMeIfYouCan.LiveViewCache.assign_new_cached/3

	:deps
List of atoms corresponding to other assigns keys. The value of this
property will be recomputed whenever any of these assigns keys change.

	:cb
A 1- or 2-arity function that takes the socket and returns a modified socket.
This function is called whenever the value needs to be recomputed and should
set the value in the assigns before returning the modified socket.
The reactive cache only updates the assigns implicitly when calling
CacheMeIfYouCan.LiveViewCache.assign_new_cached/3.
All other updates should happen inside this callback function.
Because the callback can make any modifications to the socket, it's possible
to create an infinite loop by calling CacheMeIfYouCan.LiveViewCache.assign_cached/3
on a key in the deps list for the corresponding property.
If a dependency needs to be updated within the callback for a property for some reason,
the regular Phoenix.Component.assign/3 can be used to bypass the recomputation check.
The 2-arity version should accept an atom as its second argument, and it will be passed
the key. This allows defining helper functions for common groups of assigns and
matching on the assigns key in the function head.
Example
@reactive_cache [
  key: :user_list,
  default_value: [],
  deps: [:sort_order, :page_no, :page_size, :filters],
  cb: &__MODULE__.refresh_data/1,
]
@reactive_cache [
  key: :page_count,
  default_value: 1,
  deps: [:page_size, :filters],
  cb: &__MODULE__.refresh_data/2,
]

# refresh_data/1 callback will be called with only the socket.
def refresh_data(socket) when is_reactive(socket) do
  %{filters: filters} = socket.assigns
  %{sort_order: sort_order} = socket.assigns
  %{page_no: page_no, page_size: page_size} = socket.assigns

  stream_async(socket, :user_list, fn ->
    res =
      from(User)
      |> filter_user_query(filters)
      |> order_by([user: u], {^sort_order, :username})
      |> limit(^page_size)
      |> offset((^page_no - 1) * ^page_size)
      |> Repo.all()

    {:ok, res, reset: true}
  end)
end

# refresh_data/2 callback will be called with the socket and the key.
def refresh_data(socket, :page_count) when is_reactive(socket) do
  %{filters: filters, page_size: page_size} = socket.assigns

  start_async(socket, :fetch_page_count, fn ->
    from(User)
    |> filter_user_query(filters)
    |> Repo.aggregate(:count)
    |> (&(&1 / page_size)).()
    |> Float.ceil()
    |> trunc()
  end)
end
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          @type reactive_callback() ::
  (reactive_socket() -> reactive_socket())
  | (reactive_socket(), atom() -> reactive_socket())
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          @type reactive_socket() :: %Phoenix.LiveView.Socket{
  assigns: %{__reactive_cache__: list()},
  endpoint: term(),
  host_uri: term(),
  id: term(),
  parent_pid: term(),
  private: term(),
  redirected: term(),
  root_pid: term(),
  router: term(),
  sticky?: term(),
  transport_pid: term(),
  view: term()
}
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          @type t() :: %CacheMeIfYouCan.ReactiveCache{
  cb: reactive_callback(),
  default_value: term(),
  deps: [atom()],
  key: atom()
}
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