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    Sourced

Event sourcing for Elixir using the Dynamic Context Boundary (DCB) model — a single flat event stream, events tagged with the domain concepts they concern, and consistency enforced by optimistic locking scoped to whatever slice of the stream a decision actually read.
This package defines the store API, the tag/query model, projections and decision models, the middleware pipeline, and an in-memory adapter. It depends only on :telemetry. For persistence, add an adapter — e.g. https://hex.pm/packages/sourced_postgres.
Installation
def deps do
  [
    {:sourced, "~> 0.1"}
  ]
end
Getting started
Define your domain events. use Sourced.Middleware.Domain.Event gives you a stored type derived from the module name and a decoder for reading them back; to_tags/1 is what makes an event reachable by anything other than its type.
defmodule OrderPlaced do
  use Sourced.Middleware.Domain.Event

  @derive JSON.Encoder
  defstruct [:id, :customer_id]

  @impl Sourced.Middleware.Domain.Event
  def to_tags(event), do: ["order:#{event.id}", "customer:#{event.customer_id}"]
end
Build a store, naming its adapter and any middleware. The first middleware entry is the outermost, so telemetry placed above the domain middleware reports decoded events:
store =
  Sourced.EventStore.new(
    adapter: Sourced.EventStore.InMemory,
    middleware: [
      Sourced.Middleware.Telemetry,
      {Sourced.Middleware.Domain, [OrderPlaced, OrderShipped]}
    ]
  )
The store is a plain value: keep it in a module attribute, in your application state, or wherever suits. Add it to your supervision tree, then append, query, and subscribe by passing it in:
children = [{Sourced.EventStore, store}]
{:ok, 1} = Sourced.EventStore.append(store, [%OrderPlaced{id: 1, customer_id: 42}])

{:ok, %{events: events, last_sequence: 1}} =
  Sourced.EventStore.query(store, query: [%{tags: ["customer:42"]}])

{:ok, %Sourced.EventStore.Subscription{ref: ref}} =
  Sourced.EventStore.subscribe(store, query: [%{types: [OrderPlaced]}])

receive do
  {:sourced_events, ^ref, events} -> handle(events)
end
Swapping Sourced.EventStore.InMemory for a persistent adapter is the only change needed to run the same code against a real database.
What's included
The store. Sourced.EventStore.new/1 returns a %Sourced.EventStore{} — an adapter, its :config, and an initialized middleware pipeline — that you pass to append/3, query/2, subscribe/2, and unsubscribe/2. The :config is what the adapter is started with, including the :name it registers under, which defaults to the adapter module. The store itself is deliberately thin — it builds a Sourced.Operation and hands it to the middleware pipeline, whose innermost terminal calls the adapter.
Events. An append takes plain maps — a type, its data, when it occurred_at, and optionally tags and metadata, as described by Sourced.EventStore.Behaviour.event/0 — or domain structs under the domain middleware, and returns {:ok, last_sequence}. Reads return Sourced.StoredEvent structs, carrying the store-assigned sequence. Metadata keys are strings so they round-trip through JSON-backed stores. Tags are plain strings, conventionally "prefix:id"; keep personal data out of them.
Queries. A query is a plain list of items — maps with an optional :types and an optional :tags — following the DCB specification: an event matches if it matches any item (OR); within an item its type must be one of types (OR) and its tags must include all of tags (AND). An empty query matches everything. :from, :to, and :limit bound the result as a whole. Sourced.EventStore.Query.apply/2 is the reference in-memory implementation that adapters loading events into memory can reuse.
Consistency. append/3 takes :expected_sequence and an optional :query scoping the check to matching events — compared against the last matching event's sequence, or 0 when none match. A mismatch returns {:error, %Sourced.EventStore.OptimisticConcurrencyError{}}. Passing a query without an expected sequence raises, since a query alone on append means nothing.
Projections and decision models. Sourced.Projection is a fold together with the query it folds over: an :initial_state, :handlers keyed by event type — those keys are the query's types — and the :tags narrowing it to the domain concepts it is about. compose/1 combines projections into one that folds to a map keyed the same way and queries the union, feeding each part only the events its own query matches, and returns a projection itself, so composites nest. Sourced.DecisionModel.build/2 runs a projection, or a map of them, against a store: it reads the slice, folds it, and keeps the sequence that slice was at, which append/3 turns into the :query and :expected_sequence for the append that follows. refresh/2 folds a stale model forward over just the events that beat it, so a lost append costs a bounded read rather than another full one. The same projection also drives a long-lived read model — subscribe with its query and fold each batch into the carried state with project/3.
Deciders. Sourced.Decider.decide/4 closes the read-decide-append loop: it builds the model, hands the folded state to a function returning {:ok, events}, :noop or {:error, reason}, and appends. A losing append is retried against a model refreshed past whatever beat it — bounded :attempts, and no backoff. The decision function must be pure, since it runs once per attempt, and decide/4 cannot be called from inside a transaction you opened yourself.
Subscriptions. subscribe/2 returns a Sourced.EventStore.Subscription handle and delivers the events already stored — exactly what query/2 would have returned — as the first {:sourced_events, ref, events} message, keyed by that handle's ref. Every later matching event arrives the same way, batched per append and in ascending sequence order. Adapters must take that snapshot and register the subscription atomically, so no event falls between the two: it is either in the first batch or in a later one, never both and never neither. Sourced.EventStore.Subscription owns matching, middleware, monitoring, and delivery, so an adapter only decides when to offer a batch.
Middleware. A Plug-style pipeline (Sourced.Middleware) is how the store stays agnostic of domain and cross-cutting concerns. Each entry's options run through Sourced.Middleware.init/1 when the store is built, so validation and precomputation happen once rather than per operation. Two are shipped:
	Sourced.Middleware.Domain — wraps domain structs into event maps on the way in (deriving type and tags), decodes data back into structs on the way out, and resolves event modules used as query criteria. Unregistered types are logged and left raw rather than raising, so retired event types never break a query.
	Sourced.Middleware.Telemetry — one :telemetry.span/3 per operation under [:sourced, :event_store, :append | :query | :subscribe | :notify], with the operation's result as :outcome.


Writing your own means implementing call/3: transform the operation on the way in, call Sourced.Middleware.next/2, and optionally rewrite the result on the way out.
Adapters. Sourced.EventStore.Behaviour is the contract, and Sourced.EventStore.InMemory is a GenServer implementation of it for dev and test (it keeps data as-is, so domain structs come back without a decode round trip).
contract/ holds a shared, use-able suite that drives every assertion end-to-end through the store API:
defmodule MyApp.EventStore.SomeAdapterTest do
  use ExUnit.Case, async: true

  use Sourced.EventStore.Contract,
    adapter: MyApp.EventStore.SomeAdapter,
    config: [some: :opt]

  setup do
    start_supervised!({Sourced.EventStore, @store})
    start_supervised!({Sourced.EventStore, @domain_store})
    :ok
  end
end
It is compiled only in :test, so it never reaches the published package; adapters in other projects pull it in through their own elixirc_paths. New adapters should opt into it rather than hand-rolling tests, and changes to the store contract belong there so every adapter is held to them.
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Sourced is a library for Event Sourcing using the Dynamic Context Boundary (DCB).
Unlike the classic approach to event sourcing using aggregates, the Dynamic Context Boundary
enforces data consistency using optimistic locking on tagged events.
Sourced defines a common interface for interacting to different event store implementations
via the Sourced.EventStore adapter.
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Runs a decision: read the slice, decide on it, append under the condition that
it is still current — and when it is not, fold in whatever beat you and decide
again.
Sourced.Decider.decide(store, %{placed: placed?(1), shipped: shipped?(1)}, fn
  %{placed: false} -> {:error, :not_placed}
  %{shipped: true} -> :noop
  _state -> {:ok, [%OrderShipped{id: 1}]}
end)
Sugar over Sourced.DecisionModel, which stays fully usable by hand — this
closes the loop for the common case, it is not the only way to write one.
The decision function
It is handed the folded state and returns one of:
	{:ok, events} — append them under the model's condition.
	:noop — there is nothing to do. An empty {:ok, []} means the same
thing: on a retry the writer that beat you may have already done the work,
and a decision that correctly concludes so is a success, not a failure.
	{:error, reason} — the decision refuses. Returned as-is, and never
retried; a domain rejection is not a race.

It must be pure. It runs once per attempt, so anything with an effect in it
happens once per attempt too. Effects belong after decide/4 returns, on the
events it appended.
Retrying
Only Sourced.EventStore.OptimisticConcurrencyError is retryable — every other
error comes straight back. A conflict means a competing append already
committed, so the stale model is refreshed with Sourced.DecisionModel.refresh/2
rather than rebuilt, and the decision runs again on the state the winner left
behind.
There is no backoff, deliberately: the contended state is readable the instant
the error arrives, and waiting does not improve the odds. Jitter to break up a
herd of writers conflicting on one slice is a different thing, and belongs to
the application.
Attempts default to three, and giving up returns the last conflict.
Not inside your own transaction
decide/4 owns the append, so it cannot be called from inside a transaction
you opened — see "Appending inside your own transaction" in
Sourced.EventStore.Postgres. A conflict there aborts the whole transaction,
which leaves the loop nothing to retry into, and the failure is invisible until
two writers actually collide. Use Sourced.DecisionModel.append/3 directly in
that case and let the transaction be the unit that gets retried.
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        decide(store, projections, decision, opts \\ [])

      


        Decides over projections against store and appends what decision returns.
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          @type decision() :: (Sourced.Projection.state() -> verdict())
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          @type opts() :: [{:attempts, pos_integer()}]
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          @type projections() ::
  Sourced.Projection.t()
  | %{optional(Sourced.Projection.key()) => Sourced.Projection.t()}
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          @type verdict() ::
  {:ok, [Sourced.EventStore.Behaviour.event() | struct()]}
  | :noop
  | {:error, term()}


      


What a decision concludes from the state it was handed.
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          @spec decide(Sourced.EventStore.t(), projections(), decision(), opts()) ::
  {:ok, non_neg_integer()} | :noop | {:error, term()}


      


Decides over projections against store and appends what decision returns.
Returns {:ok, sequence} for the last appended event, :noop when the
decision concluded there was nothing to do, or {:error, reason} — the
decision's own refusal, a store error, or the final
Sourced.EventStore.OptimisticConcurrencyError once the attempts run out.
Options
	:attempts — how many times to decide, counting the first. Defaults to
3. 1 disables retrying.
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The state a decision is made on, and the condition that keeps it valid.
Building a decision model reads the slice of the stream a
Sourced.Projection describes, folds it into a state, and remembers the
sequence that slice was at. Deciding on that state and appending with
append/3 is the whole DCB write path: the append lands only if nothing
matching the query arrived in between.
{:ok, %{state: %{placed: placed?, shipped: shipped?}} = model} =
  Sourced.DecisionModel.build(store, %{
    placed: MyApp.Orders.placed?(1),
    shipped: MyApp.Orders.shipped?(1)
  })

if placed? and not shipped? do
  Sourced.DecisionModel.append(store, model, [%OrderShipped{id: 1}])
end
A competing writer that got there first makes that append fail with
Sourced.EventStore.OptimisticConcurrencyError. The model is stale in exactly
the events that beat it: refresh/2 folds those in, and the decision runs
again on the state the winner left behind.
The consistency boundary is the query, so it is exactly as wide as the
projections the decision reads — two decisions over different slices never
contend.
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        :state is what the projection folded to, :query the slice it was folded
from, and :expected_sequence the sequence that slice was at — 0 when no
event matched.
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        append(store, decision_model, events)

      


        Appends events under the condition that model is still current.



    


    
      
        build(store, projections)

      


        Reads store and folds a decision model out of projections.



    


    
      
        refresh(store, model)

      


        Folds whatever has matched since model was last read into model.
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          @type t() :: %Sourced.DecisionModel{
  expected_sequence: non_neg_integer(),
  projection: Sourced.Projection.t(),
  query: Sourced.EventStore.Query.t(),
  state: Sourced.Projection.state()
}


      


:state is what the projection folded to, :query the slice it was folded
from, and :expected_sequence the sequence that slice was at — 0 when no
event matched.
:projection is the composed projection that produced :state, kept so the
model can fold further events into itself. State alone cannot advance itself.
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          @spec append(Sourced.EventStore.t(), t(), [
  Sourced.EventStore.Behaviour.event() | struct()
]) ::
  {:ok, non_neg_integer()}
  | {:error, Sourced.EventStore.Behaviour.append_error() | term()}


      


Appends events under the condition that model is still current.
The write half of the DCB cycle, and the one to reach for: the query and the
sequence it was read at travel together, which is what makes the append
conflict on exactly the slice the decision was made over.
case Sourced.DecisionModel.append(store, model, [%OrderShipped{id: 1}]) do
  {:ok, sequence} -> ...
  {:error, %Sourced.EventStore.OptimisticConcurrencyError{}} -> # refresh/2 and decide again
end
Raises ArgumentError if events is empty — a decision with nothing to
append should not reach the store at all.
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          @spec build(
  Sourced.EventStore.t(),
  Sourced.Projection.t()
  | %{optional(Sourced.Projection.key()) => Sourced.Projection.t()}
) :: {:ok, t()} | {:error, term()}


      


Reads store and folds a decision model out of projections.
Takes either a Sourced.Projection or a map of them, composed with
Sourced.Projection.compose/1 so the state is keyed the same way.
The whole slice is read, and there are deliberately no :from, :to or
:limit options: a model built from part of its slice would carry an
:expected_sequence from the middle of the stream and admit an append that
should have conflicted.
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          @spec refresh(Sourced.EventStore.t(), t()) :: {:ok, t()} | {:error, term()}


      


Folds whatever has matched since model was last read into model.
A model that lost an append is stale only in the events that beat it, so the
retry path is a bounded read from where the model stopped rather than another
full read of the slice:
with {:error, %OptimisticConcurrencyError{}} <- append_under(model),
     {:ok, model} <- Sourced.DecisionModel.refresh(store, model) do
  # decide again on the state the winner left behind
end
Same round trip as build/2 and a shorter fold, by as much as the slice is
long.
An empty batch leaves the model exactly as it was. A read reports the last
sequence it saw, which is 0 when nothing matched, and taking that as the
new :expected_sequence would assert that nothing has ever matched the query
— a condition no append can satisfy.
Folding forward is sound only because nothing can become visible below a
sequence already read. That comes from the adapter clamping reads to its
watermark, so it holds for anything built on Sourced.EventStore.query/2,
and only as far as the watermark has advanced.
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An event store: an adapter, the options it runs with, and a middleware
pipeline.
A store is a plain value built with new/1 and passed explicitly to every
call:
store =
  Sourced.EventStore.new(
    adapter: Sourced.EventStore.Postgres,
    config: [repo: MyApp.Repo]
  )
:config is handed to the adapter when it starts, and :middleware builds the
pipeline every operation runs through. Adapters name the process they register
after themselves, so running more than one store on the same adapter means
giving each a :name in its config.
Add the store to your supervision tree:
children = [{Sourced.EventStore, store}]
Then pass it to the store functions:
Sourced.EventStore.append(store, events, opts)
Sourced.EventStore.query(store, opts)
Sourced.EventStore.stream(store, opts)
Building a store runs each middleware's Sourced.Middleware.init/1, so it is
worth doing once rather than per call. What comes back is plain data — keep it
wherever suits the application. A module attribute moves the work to compile
time:
defmodule MyApp.EventStore do
  @store Sourced.EventStore.new(
           adapter: Sourced.EventStore.Postgres,
           config: [repo: MyApp.Repo]
         )

  def store, do: @store
end
Middleware
The store itself is agnostic about how events are shaped — its only job is to
hand event maps to the adapter and return Sourced.StoredEvents from
reads.
Everything else is a Sourced.Middleware: a composable transform
wrapped around the adapter call. Pass a :middleware list to layer them on.
The first entry is the outermost wrapper.
The most common middleware is Sourced.Middleware.Domain, which
lets you append and query domain event structs directly instead of hand-built
event maps. It takes the list of event modules it should know about:
store =
  Sourced.EventStore.new(
    adapter: Sourced.EventStore.Postgres,
    config: [repo: MyApp.Repo],
    middleware: [
      {Sourced.Middleware.Domain, [OrderPlaced, OrderShipped]}
    ]
  )

{:ok, _} = Sourced.EventStore.append(store, [%OrderPlaced{id: 123}])

{:ok, %{events: [%Sourced.StoredEvent{data: %OrderPlaced{id: 123}}]}} =
  Sourced.EventStore.query(store, query: [%{types: [OrderPlaced]}])
A bare struct is wrapped in an event map with its type taken from
the event module's Sourced.Middleware.Domain.Event.to_type/0, its tags
from Sourced.Middleware.Domain.Event.to_tags/1, occurred_at set to the
current time, and empty metadata. To control those fields, write the event map
yourself — structs and event maps can be mixed in one append:
Sourced.EventStore.append(store, [
  %OrderPlaced{id: 123},
  %{
    type: OrderShipped.to_type(),
    data: %OrderShipped{id: 123},
    tags: ["order:123"],
    metadata: %{"user" => "alice"},
    occurred_at: shipped_at
  }
])
On reads, the domain middleware decodes each stored event's data back into
its domain struct (serializing adapters return plain maps; non-serializing
adapters return the struct untouched). Events whose type is not registered in
the domain keep their raw data and log a warning, so old event types never
fail a query.
Serializing adapters also need domain events to be JSON-encodable; see
Sourced.Middleware.Domain.Event and the adapter docs.
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        Options for a stream. The same matcher and bounds a read takes, plus the size
of the batches it is read in.
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        A configured event store.
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        append(store, new_events, opts \\ [])

      


        Appends new_events to store.



    


    
      
        child_spec(event_store)

      


        Returns the child specification for starting store under a supervisor.



    


    
      
        new(opts)

      


        Builds a store.



    


    
      
        query(store, opts \\ [])

      


        Reads the events of store matching the query.



    


    
      
        stream(store, opts \\ [])

      


        Lazily reads the events of store matching the query.



    


    
      
        subscribe(store, opts \\ [])

      


        Subscribes to the events of store matching the query.



    


    
      
        unsubscribe(store, subscription)

      


        Cancels subscription, stopping further delivery.
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          @type opts() :: [
  adapter: module(),
  middleware: [Sourced.Middleware.entry()],
  config: keyword()
]
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          @type stream_opts() :: [
  query: Sourced.EventStore.Query.t(),
  from: non_neg_integer(),
  to: non_neg_integer(),
  batch_size: pos_integer()
]


      


Options for a stream. The same matcher and bounds a read takes, plus the size
of the batches it is read in.
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          @type t() :: %Sourced.EventStore{
  adapter: module(),
  config: keyword(),
  pipeline: Sourced.Middleware.pipeline()
}


      


A configured event store.
:config are the options the adapter is started with, and :pipeline is the
initialized middleware every operation runs through.
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          @spec append(
  t(),
  [Sourced.EventStore.Behaviour.event() | struct()],
  Sourced.EventStore.Behaviour.append_opts()
) ::
  {:ok, non_neg_integer()}
  | {:error, Sourced.EventStore.Behaviour.append_error() | term()}


      


Appends new_events to store.
Raises ArgumentError if new_events is empty.
See Sourced.EventStore.Behaviour.append/3 for the options.
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          @spec child_spec(t()) :: Supervisor.child_spec()


      


Returns the child specification for starting store under a supervisor.
The store's :config is passed to the adapter.
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          @spec new(opts()) :: t()


      


Builds a store.
Options
	:adapter — required the Sourced.EventStore.Behaviour implementation.
	:config — options handed to the adapter when it starts, such as the
repo or connection details it needs, and the :name it registers under.
	:middleware — the pipeline entries, outermost first. Each entry's
options run through Sourced.Middleware.init/1 here.
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          @spec query(t(), Sourced.EventStore.Behaviour.query_opts()) ::
  {:ok, Sourced.EventStore.Behaviour.query_result()} | {:error, term()}


      


Reads the events of store matching the query.
See Sourced.EventStore.Behaviour.query/2 for the options.
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          @spec stream(t(), stream_opts()) :: Enumerable.t()


      


Lazily reads the events of store matching the query.
Reads a batch at a time through query/2, advancing a cursor past the last
event of each batch, so a read model can be rebuilt over more events than fit
in memory:
store
|> Sourced.EventStore.stream(query: projection.query)
|> Enum.reduce(projection.initial_state, &Sourced.Projection.apply(projection, &2, &1))
Options
	:query — the matcher, as query/2 takes it.
	:from — the sequence to start at, inclusive.
	:to — the sequence to stop at, inclusive.
	:batch_size — how many events to read per batch. Defaults to
500.

There is deliberately no :limit. The stream is lazy, so Stream.take/2
bounds the result without reading batches it does not need, and a :limit
would only collide with the one paging uses.
The stream ends where the events do rather than waiting for more, so it is a
catch-up read and not a tailing one — subscribe/2 is what tails. The two
compose into the usual rebuild, and the subscription's own catch-up read
covers whatever was appended between the last batch and the subscribe:
{state, last_sequence} =
  store
  |> Sourced.EventStore.stream(query: query)
  |> Enum.reduce({initial_state, 0}, fn event, {state, _sequence} ->
    {fold(state, event), event.sequence}
  end)

{:ok, subscription} =
  Sourced.EventStore.subscribe(store, query: query, from: last_sequence + 1)
Unlike query/2 this raises rather than returning {:error, reason}: a lazy
stream has nowhere to put an error tuple where a caller would reliably see it.
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          @spec subscribe(t(), Sourced.EventStore.Subscription.opts()) ::
  {:ok, Sourced.EventStore.Subscription.t()} | {:error, term()}


      


Subscribes to the events of store matching the query.
Events arrive as {:sourced_events, subscription.ref, events}. Delivery is
at-most-once and the subscription is not durable, so a subscriber that must
not miss events monitors subscription.owner and resubscribes from its own
cursor when that process goes down — see Sourced.EventStore.Subscription.
See Sourced.EventStore.Subscription for the options.
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          @spec unsubscribe(t(), Sourced.EventStore.Subscription.t()) :: :ok


      


Cancels subscription, stopping further delivery.

  


        

      


  

    
Sourced.EventStore.Behaviour behaviour
    



      
Behaviour defining the contract for a Dynamic Context Boundary (DCB) event store.
Implementations are process-based and can be started under a supervisor. Call
functions on the implementing module, passing the Sourced.EventStore as the
first argument — its :name is the name the implementation registered its
process under.
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        A new event to append: a plain map carrying a type, its data, and when it
occurred_at, optionally alongside tags and metadata.



    


    
      
        query_opts()

      


        Options for a read.



    


    
      
        query_result()

      


        The result of a query response.



    


    
      
        store()

      


        A configured store, as built by Sourced.EventStore.new/1.
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        append(store, list, append_opts)

      


        Appends one or more events atomically to the store.



    


    
      
        child_spec(opts)

      


        Returns a supervisor child specification for the event store.



    


    
      
        query(store, query_opts)

      


        Loads all matching events into memory.



    


    
      
        subscribe(store, t)

      


        Subscribes to events matching a query, both stored and future.



    


    
      
        unsubscribe(store, t)

      


        Cancels a subscription, stopping further delivery.



    





      


      
        Types


        


  
    
      
    
    
      append_error()



        
          
        

    

  


  

      

          @type append_error() :: Sourced.EventStore.OptimisticConcurrencyError.t()


      



  



  
    
      
    
    
      append_opts()



        
          
        

    

  


  

      

          @type append_opts() :: [
  expected_sequence: non_neg_integer(),
  query: Sourced.EventStore.Query.t()
]


      



  



  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: %{
  :type => String.t(),
  :data => Sourced.StoredEvent.data(),
  :occurred_at => DateTime.t(),
  optional(:tags) => [Sourced.StoredEvent.tag()],
  optional(:metadata) => Sourced.StoredEvent.metadata()
}


      


A new event to append: a plain map carrying a type, its data, and when it
occurred_at, optionally alongside tags and metadata.
%{
  type: "OrderPlaced",
  data: %{"order_id" => 1, "customer_id" => 42},
  tags: ["order:1", "customer:42"],
  occurred_at: DateTime.utc_now()
}
Omitted tags and metadata default to [] and %{} before an adapter sees
the event. The store assigns a sequence, and reads return
Sourced.StoredEvent structs.
With a Sourced.Middleware.Domain configured, domain event structs can be
appended directly and are converted into this shape for you.

  



  
    
      
    
    
      query_opts()



        
          
        

    

  


  

      

          @type query_opts() :: [
  query: Sourced.EventStore.Query.t(),
  from: non_neg_integer(),
  to: non_neg_integer(),
  limit: pos_integer()
]


      


Options for a read.
:query is the matcher; :from, :to and :limit bound the result of this
particular read and are deliberately not part of Sourced.EventStore.Query,
so a matcher reused for an append or a subscription cannot carry them along.

  



  
    
      
    
    
      query_result()



        
          
        

    

  


  

      

          @type query_result() :: %{
  events: [Sourced.StoredEvent.t()],
  last_sequence: non_neg_integer()
}


      


The result of a query response.
:last_sequence is the sequence of the last event in the returned batch, or
0 when nothing matched — so a bounded read reports the last sequence it
saw, not the last matching sequence in the stream.

  



  
    
      
    
    
      store()



        
          
        

    

  


  

      

          @type store() :: Sourced.EventStore.t()


      


A configured store, as built by Sourced.EventStore.new/1.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      append(store, list, append_opts)



        
          
        

    

  


  

      

          @callback append(store(), [event()], append_opts()) ::
  {:ok, non_neg_integer()} | {:error, append_error() | term()}


      


Appends one or more events atomically to the store.
Returns {:ok, last_sequence} — the sequence assigned to the last of
new_events. The events themselves are not returned; read them back with
query/2 if you need them.
new_events is never empty: Sourced.EventStore.append/3 raises before an
adapter is reached, so adapters need no clause for it. This follows the DCB
specification, whose Events argument MUST not be empty.
Options
	:expected_sequence — the sequence the caller expects the matched slice to
be at. Returns append_error() if anything matching has arrived after
it, enabling optimistic concurrency control. Omit to append
unconditionally.

	:query — when combined with :expected_sequence, scopes the concurrency
check to events matching the query. Without one the check covers the whole
stream.


The check is strictly-greater, not equality: an expected_sequence ahead of
the last matching event asserts nothing the store can contradict, and appends.
Only a sequence the store has already moved past is a conflict.

  



  
    
      
    
    
      child_spec(opts)



        
          
        

    

  


  

      

          @callback child_spec(opts :: keyword()) :: Supervisor.child_spec()


      


Returns a supervisor child specification for the event store.
Receives the store's :config, with the store's :name added to it.

  



  
    
      
    
    
      query(store, query_opts)



        
          
        

    

  


  

      

          @callback query(store(), query_opts()) :: {:ok, query_result()} | {:error, term()}


      


Loads all matching events into memory.
Events are returned in ascending sequence order.
Options
	:query — an optional Query describing the desired subset of the event
stream.

	:from — only events at or after this sequence (inclusive).

	:to — only events at or before this sequence (inclusive).

	:limit — at most this many events, taken from the start of the match.



  



  
    
      
    
    
      subscribe(store, t)



        
          
        

    

  


  

      

          @callback subscribe(store(), Sourced.EventStore.Subscription.t()) ::
  {:ok, Sourced.EventStore.Subscription.t()} | {:error, term()}


      


Subscribes to events matching a query, both stored and future.
Adapters should use Subscription.deliver/2 to deliver events to the subscriber
in the correct format. Events must be delivered in ascending sequence order.
Note that the filtering of events must be handled on the adapter level prior
to calling deliver/2.
If the adapter's subscription mechanism only supports reading live events, the
adapter is responsible for delivering all matching events currently in the
store.
Subscriptions should be cancelled automatically when the subscriber exits. Use
Process.monitor/1 to monitor for :DOWN messages from the subscriber pid.
Returns the subscription with :owner set to the process that delivers on it,
which is what a subscriber monitors to learn the subscription has ended. It
must be a process whose death means no further delivery: the per-subscription
process where there is one, otherwise whichever process holds the
subscription. Adapters must not report a process that outlives delivery.

  



  
    
      
    
    
      unsubscribe(store, t)



        
          
        

    

  


  

      

          @callback unsubscribe(store(), Sourced.EventStore.Subscription.t()) :: :ok


      


Cancels a subscription, stopping further delivery.
Idempotent: unsubscribing an unknown or already-cancelled subscription is
:ok.
Subscriptions are also cancelled automatically when the subscriber exits.

  


        

      


  

    
Sourced.EventStore.InMemory 
    



      
An in-memory implementation of Sourced.EventStore backed by a GenServer.
Should only be used for dev and testing purposes.
Usage
store = Sourced.EventStore.new(adapter: Sourced.EventStore.InMemory)

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        name(config)

      


        The name the store's process is registered under, Sourced.EventStore.InMemory
unless the store's config names it.



    


    
      
        start_link(opts \\ [])

      


    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      name(config)



        
          
        

    

  


  

      

          @spec name(config :: keyword()) :: GenServer.name()


      


The name the store's process is registered under, Sourced.EventStore.InMemory
unless the store's config names it.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  


  


        

      


  

    
Sourced.EventStore.Query 
    



      
Describes which events a store should match.
A query is a plain list of items, as described by the
DCB specification. Each item is a map with
an optional :types and an optional :tags key. An event matches the query
when it matches any of the items (OR). Within an item, the event's type
must be one of the item's types (OR) and the event's tags must contain
all of the item's tags (AND). An omitted or empty list places no
constraint on that dimension, so an item with only tags matches them across
every event type, and one with only types matches those types whatever they
are tagged with.
An empty query ([]) matches every event.
Tags are what makes this work: rather than querying into the payload, events
carry Sourced.StoredEvent.tag/0s naming the domain concepts they concern,
and items match on those. See Sourced.StoredEvent for the tag conventions and
Sourced.Middleware.Domain.Event for deriving them from domain structs.
A query is a matcher and nothing else. Bounding a result to a range of
sequences, or to a number of events, is a property of a particular read rather
than of the set of events being described, so :from, :to and :limit are
options of Sourced.EventStore.Behaviour.query/2 instead. The same matcher
can then be reused for the read, for the append that follows it, and for a
subscription, without one use silently inheriting another's bounds.
Examples
# Every OrderPlaced or OrderShipped tagged for order 1, plus every event
# of any type tagged for customer 42.
[
  %{types: ["OrderPlaced", "OrderShipped"], tags: ["order:1"]},
  %{tags: ["customer:42"]}
]
Note that the performance of any given query will be dependent on the event
store and its implementation details.

      


      
        Summary


  
    Types
  


    
      
        item()

      


        A single item of a query, constraining event types, tags, or both.



    


    
      
        t()

      


    


    
      
        type()

      


        An event type criterion: a stored type string ("order_placed"), an atom
shorthand for one (:order_placed), or a domain event module
(OrderPlaced). Criteria are kept as given; atoms are resolved to their
stored type by the Sourced.Middleware.Domain middleware.



    





  
    Functions
  


    
      
        apply(events, query)

      


        Filters events down to the ones matching query.



    


    
      
        empty?(query)

      


        Returns true if query has no items, i.e. it matches every event.



    


    
      
        matches?(query, event)

      


        Returns true if event matches the query.



    





      


      
        Types


        


  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() :: %{
  optional(:types) => [type()],
  optional(:tags) => [Sourced.StoredEvent.tag()]
}


      


A single item of a query, constraining event types, tags, or both.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: [item()]


      



  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

          @type type() :: String.t() | atom() | module()


      


An event type criterion: a stored type string ("order_placed"), an atom
shorthand for one (:order_placed), or a domain event module
(OrderPlaced). Criteria are kept as given; atoms are resolved to their
stored type by the Sourced.Middleware.Domain middleware.

  


        

      

      
        Functions


        


  
    
      
    
    
      apply(events, query)



        
          
        

    

  


  

      

          @spec apply([Sourced.StoredEvent.t()], t() | nil) :: [Sourced.StoredEvent.t()]


      


Filters events down to the ones matching query.
Intended for event store implementations that load events into memory before
matching them. Bounding the result is separate; see
Sourced.EventStore.Behaviour.query/2.

  



  
    
      
    
    
      empty?(query)



        
          
        

    

  


  

      

          @spec empty?(t() | nil) :: boolean()


      


Returns true if query has no items, i.e. it matches every event.
Examples
iex> Query.empty?([])
true

iex> Query.empty?(nil)
true

iex> Query.empty?([%{tags: ["order:1"]}])
false

  



  
    
      
    
    
      matches?(query, event)



        
          
        

    

  


  

      

          @spec matches?(t() | nil, Sourced.StoredEvent.t()) :: boolean()


      


Returns true if event matches the query.
An empty query matches every event; otherwise the event must match at least
one item.
Matching is exact: criteria are compared against event.type as-is, so an
item holding event modules matches events whose type is a module — which is
what Sourced.Middleware.Domain restores it to on the way out — while one
holding stored type strings matches raw events.

  


        

      


  

    
Sourced.EventStore.Subscription 
    



      
Module for storing subscription information for an Event Store adapter.
Provides a deliver/2 convenience function that can be used by the adapter
to send filtered events to the subscriber.
Knowing when a subscription ends
Delivery is at-most-once and a subscription is not durable, so a subscriber
that must not miss events has to notice when its subscription ends and
re-subscribe from the sequence it got to. :owner is what makes that
possible: the process delivering the events, which the subscriber can
Process.monitor/1.
{:ok, subscription} = Sourced.EventStore.subscribe(store, from: cursor)
Process.monitor(subscription.owner)
If the owner goes down, the subscription is gone and nothing further will be
delivered on it. The subscriber owns its own cursor — it is the only process
that knows which events it actually handled — so it resubscribes from there:
def handle_info({:sourced_events, ref, events}, %{ref: ref} = state) do
  {:noreply, %{state | cursor: List.last(events).sequence}}
end

def handle_info({:DOWN, _monitor_ref, :process, _pid, _reason}, state) do
  {:ok, subscription} = Sourced.EventStore.subscribe(store, from: state.cursor + 1)
  Process.monitor(subscription.owner)

  {:noreply, %{state | ref: subscription.ref}}
end
The implication runs one way: a dead owner means a dead subscription, but a
live one is not a promise that delivery is healthy. What the monitor rules out
is the case that has no other signal at all — delivery stopping with nothing
sent to say so.
A :DOWN also arrives for an ordinary Sourced.EventStore.unsubscribe/2 on
adapters whose owner is per-subscription, so a subscriber that resubscribes on
:DOWN should demonitor when it unsubscribes deliberately.

      


      
        Summary


  
    Types
  


    
      
        opts()

      


    


    
      
        t()

      


        :subscriber is the process events are delivered to; :owner is the process
delivering them, whose death means the subscription is over. :owner is
filled in by the adapter, so it is nil until Sourced.EventStore.Behaviour.subscribe/2
has returned.



    





  
    Functions
  


    
      
        deliver(subscription, stored_events)

      


        Sends stored_events to the subscriber.



    


    
      
        new(store, opts \\ [])

      


        Generates a helper struct for handling a subscription.



    





      


      
        Types


        


  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: [
  subscriber: pid(),
  query: Sourced.EventStore.Query.t() | nil,
  from: non_neg_integer()
]


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sourced.EventStore.Subscription{
  from: non_neg_integer(),
  owner: pid() | nil,
  query: Sourced.EventStore.Query.t() | nil,
  ref: reference(),
  store: Sourced.EventStore.Behaviour.store(),
  subscriber: pid()
}


      


:subscriber is the process events are delivered to; :owner is the process
delivering them, whose death means the subscription is over. :owner is
filled in by the adapter, so it is nil until Sourced.EventStore.Behaviour.subscribe/2
has returned.

  


        

      

      
        Functions


        


  
    
      
    
    
      deliver(subscription, stored_events)



        
          
        

    

  


  

      

          @spec deliver(subscription :: t(), stored_events :: [Sourced.StoredEvent.t()]) :: :ok


      


Sends stored_events to the subscriber.
Filtering must be handled by the adapter prior to calling this function.
The function transforms the events using the same middleware pipeline
that was configured for the event store.

  



    

  
    
      
    
    
      new(store, opts \\ [])



        
          
        

    

  


  

      

          @spec new(store :: Sourced.EventStore.Behaviour.store(), opts :: opts()) :: t()


      


Generates a helper struct for handling a subscription.
Options
	:subscriber — required the process to deliver to.
	:query — the Query to match live events against.
	:from — the sequence live delivery starts at, inclusive.


  


        

      


  

    
Sourced.Middleware behaviour
    



      
A composable transformation wrapped around an event store's adapter call.
Middleware is how Sourced.EventStore stays agnostic of concerns like domain
event conversion and telemetry. Each middleware
receives the Sourced.Operation flowing through the pipeline, a
next value standing for the rest of the stack, and its own configured
opts. It may transform the operation on the way in, must call next/2 to
continue, and may transform the returned operation's result on the way out:
defmodule MyApp.Tracing do
  @behaviour Sourced.Middleware

  @impl true
  def init(opts), do: opts

  @impl true
  def call(op, opts, next) do
    op = %{op | opts: annotate(op.opts, opts)}
    Sourced.Middleware.next(next, op)
  end
end
end
Configuring a pipeline
Entries passed to Sourced.EventStore.new/1 via :middleware are either a
bare module or a {module, opts} tuple (Plug-style). The first entry is the
outermost wrapper; the adapter call is the innermost terminal:
Sourced.EventStore.new(
  adapter: Sourced.EventStore.Postgres,
  middleware: [
    {Sourced.Middleware.Domain, [OrderPlaced, OrderShipped]},
    {MyApp.Tracing, sample: 0.1}
  ]
)
Initialization
Each entry's opts are passed through the middleware's init/1 when the
store is built, and it is init/1's return value that call/3 receives on
every operation. This is where option validation and any expensive
preprocessing belong, so the work happens once per store rather than on every
operation — see
Sourced.Middleware.Domain for an example. Implementing init/1
is optional; without it the opts are passed through untouched.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


        A pipeline entry: a bare module (empty opts) or a {module, opts} tuple.



    


    
      
        initialized()

      


        An entry whose options have been through init/1.



    


    
      
        next()

      


        The remainder of the pipeline, to be handed back to next/2.



    


    
      
        pipeline()

      


        Initialized entries, outermost first.



    





  
    Callbacks
  


    
      
        call(op, opts, next)

      


        Transforms op, invokes next/2, and returns the resulting operation.



    


    
      
        init(opts)

      


        Prepares the entry's configured options, when the store is built.



    





  
    Functions
  


    
      
        build_pipeline(entries)

      


        Called by Sourced.EventStore.new/1 to initialize a list of entries.



    


    
      
        next(list, operation)

      


        Invokes the remainder of the pipeline, terminating at the adapter call.



    


    
      
        run(operation, pipeline)

      


        Runs an event store operation through the middleware pipeline.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: module() | {module(), term()}


      


A pipeline entry: a bare module (empty opts) or a {module, opts} tuple.

  



  
    
      
    
    
      initialized()



        
          
        

    

  


  

      

          @type initialized() :: {module(), term()}


      


An entry whose options have been through init/1.

  



  
    
      
    
    
      next()



        
          
        

    

  


  

      

          @type next() :: pipeline()


      


The remainder of the pipeline, to be handed back to next/2.

  



  
    
      
    
    
      pipeline()



        
          
        

    

  


  

      

          @type pipeline() :: [initialized()]


      


Initialized entries, outermost first.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      call(op, opts, next)



        
          
        

    

  


  

      

          @callback call(op :: Sourced.Operation.t(), opts :: term(), next :: next()) ::
  Sourced.Operation.t()


      


Transforms op, invokes next/2, and returns the resulting operation.
opts is the middleware's initialized options (see init/1). The operation
returned by Sourced.Middleware.next(next, op) is the one carrying result.

  



  
    
      
    
    
      init(opts)


        (optional)


        
          
        

    

  


  

      

          @callback init(opts :: term()) :: term()


      


Prepares the entry's configured options, when the store is built.
Whatever it returns is what call/3 receives as its opts on every
operation. Optional: entries whose module does not implement it keep their
options as given ([] for a bare-module entry).

  


        

      

      
        Functions


        


  
    
      
    
    
      build_pipeline(entries)



        
          
        

    

  


  

      

          @spec build_pipeline([entry()]) :: pipeline()


      


Called by Sourced.EventStore.new/1 to initialize a list of entries.
The result is plain data, which is what lets a store be held in a module
attribute: the layers are walked by next/2 on each operation rather than
composed into a closure that a module attribute could not hold.

  



  
    
      
    
    
      next(list, operation)



        
          
        

    

  


  

      

          @spec next(next :: next(), operation :: Sourced.Operation.t()) ::
  Sourced.Operation.t()


      


Invokes the remainder of the pipeline, terminating at the adapter call.
Every call/3 implementation must call this with the next it was handed,
and return the operation it produces.

  



  
    
      
    
    
      run(operation, pipeline)



        
          
        

    

  


  

      

          @spec run(operation :: Sourced.Operation.t(), pipeline :: pipeline()) ::
  Sourced.Operation.t()


      


Runs an event store operation through the middleware pipeline.
A :notify operation carries events backwards from the adapter.

  


        

      


  

    
Sourced.Middleware.Domain 
    



      
Converts domain event structs into event maps and back again.
Configured with the list of domain event modules the store knows about, so
callers can append plain structs and get them back from queries, while the
store persists a stable string in the type column:
Sourced.EventStore.new(
  adapter: Sourced.EventStore.Postgres,
  config: [repo: MyApp.Repo],
  middleware: [
    {Sourced.Middleware.Domain, [OrderPlaced, OrderCancelled]}
  ]
)
Returned Sourced.StoredEvents carry the event module in type — the stored
string is an implementation detail of the store, so what goes in comes back
out.
Each entry is a struct module using Sourced.Middleware.Domain.Event.
Its stored type is the module's Sourced.Middleware.Domain.Event.to_type/0,
which defaults to the full module name (MyApp.OrderPlaced becomes
"MyApp.OrderPlaced") and can be overridden on the module itself.
Appending a bare struct also derives its tags from
Sourced.Middleware.Domain.Event.to_tags/1, so queries can match the event
by the domain concepts it concerns rather than by type alone. A caller-built
event map keeps whatever tags it was given.
Sourced.Middleware.init/1 validates the list when the store is built:
every module must implement that behaviour and define a struct, and modules and
types must be unique. It also builds the type lookup tables once, so no work is
repeated per operation.
See Sourced.EventStore for the append and query ergonomics this enables.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        The compiled lookup tables for the registered events.



    


    
      
        type()

      


        The stored type of an event, e.g. "MyApp.OrderPlaced".



    





  
    Functions
  


    
      
        init(events)

      


        Validates the registered event modules and compiles them into lookup tables.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sourced.Middleware.Domain{
  by_module: %{required(module()) => type()},
  by_type: %{required(type()) => module()}
}


      


The compiled lookup tables for the registered events.

  



  
    
      
    
    
      type()



        
          
        

    

  


  

      

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


      


The stored type of an event, e.g. "MyApp.OrderPlaced".

  


        

      

      
        Functions


        


  
    
      
    
    
      init(events)



        
          
        

    

  


  

      

          @spec init([module()]) :: t()


      


Validates the registered event modules and compiles them into lookup tables.
Runs when the store is built, so registered event modules must already be
compiled.

  


        

      


  

    
Sourced.Middleware.Domain.Event behaviour
    



      
Behaviour for domain event structs registered in a
Sourced.Middleware.Domain.
Serializing stores (such as Sourced.EventStore.Postgres) persist event data
as JSON and read it back as a plain string-keyed map. from_map/1 rebuilds
the domain struct from that map; encoding is handled separately by the JSON
library's encoder protocol (e.g. JSON.Encoder).
use Sourced.Middleware.Domain.Event adopts the behaviour and
injects defaults for both callbacks: to_type/0 derives the stored
type from the module name, and from_map/1 copies the struct's known keys
out of the map — no atoms are created dynamically. Flat events need nothing
else:
defmodule OrderShipped do
  use Sourced.Middleware.Domain.Event

  @derive JSON.Encoder
  defstruct [:order_id, :address]
end
Events with nested structs must override from_map/1, since JSON cannot
know that "order_items" should become OrderItem structs:
defmodule OrderPlaced do
  use Sourced.Middleware.Domain.Event

  @derive JSON.Encoder
  defstruct [:id, :order_items]

  @impl Sourced.Middleware.Domain.Event
  def from_map(map) do
    %__MODULE__{
      id: map["id"],
      order_items: Enum.map(map["order_items"], &OrderItem.from_map/1)
    }
  end
end
Non-serializing stores (such as Sourced.EventStore.InMemory) keep the
struct as-is, so from_map/1 is never invoked for them.
Stored type
Each event has a stable stored type string, persisted in the type column and
used to look the module back up. to_type/0 defaults to the full
module name (MyApp.OrderShipped becomes "MyApp.OrderShipped"); override it
to persist a different string:
defmodule OrderCancelled do
  use Sourced.Middleware.Domain.Event

  @derive JSON.Encoder
  defstruct [:order_id]

  @impl Sourced.Middleware.Domain.Event
  def to_type, do: "order_voided"
end
Tags
to_tags/1 derives the event's Sourced.StoredEvent.tag/0s from the struct,
and is what Sourced.EventStore.Query items match on. It defaults to [],
so an event with no tags is only ever reachable by its type:
defmodule OrderPlaced do
  use Sourced.Middleware.Domain.Event

  @derive JSON.Encoder
  defstruct [:id, :customer_id]

  @impl Sourced.Middleware.Domain.Event
  def to_tags(event), do: ["order:#{event.id}", "customer:#{event.customer_id}"]
end
Tags are derived on append, when a bare struct is wrapped into a
event map. Writing that map yourself sets them directly and
to_tags/1 is not consulted, so tag a hand-built event explicitly:
%{
  type: OrderPlaced.to_type(),
  data: %OrderPlaced{id: 1, customer_id: 42},
  tags: ["order:1", "customer:42"],
  occurred_at: DateTime.utc_now()
}

      


      
        Summary


  
    Callbacks
  


    
      
        from_map(map)

      


        Rebuilds the event struct from a string-keyed map produced by a serializing
store.



    


    
      
        to_tags(event)

      


        Returns the event's tags.



    


    
      
        to_type()

      


        Returns the event's stored type string.



    





  
    Functions
  


    
      
        cast(module, map)

      


        Default decoding: builds module's struct from the string-keyed map,
copying only the struct's defined keys.



    





      


      
        Callbacks


        


  
    
      
    
    
      from_map(map)



        
          
        

    

  


  

      

          @callback from_map(map()) :: struct()


      


Rebuilds the event struct from a string-keyed map produced by a serializing
store.

  



  
    
      
    
    
      to_tags(event)



        
          
        

    

  


  

      

          @callback to_tags(event :: struct()) :: [Sourced.StoredEvent.tag()]


      


Returns the event's tags.
Defaults to []; override it to tag the event with the domain concepts it
concerns, derived from the struct's own fields.

  



  
    
      
    
    
      to_type()



        
          
        

    

  


  

      

          @callback to_type() :: String.t()


      


Returns the event's stored type string.
Defaults to the full module name; override it to persist a different, stable
string.

  


        

      

      
        Functions


        


  
    
      
    
    
      cast(module, map)



        
          
        

    

  


  

      

          @spec cast(module :: module(), map :: map()) :: struct()


      


Default decoding: builds module's struct from the string-keyed map,
copying only the struct's defined keys.
Keys absent from the map keep the struct's default value; map keys that are
not struct fields are ignored. Useful as a starting point inside a custom
from_map/1:
def from_map(map) do
  event = Sourced.Middleware.Domain.Event.cast(__MODULE__, map)
  %{event | order_items: Enum.map(event.order_items, &OrderItem.from_map/1)}
end

  


        

      


  

    
Sourced.Middleware.Telemetry 
    



      
Wraps the pipeline in a :telemetry.span/3, one span per operation.
Emits :start, :stop, and :exception events under:
	[:sourced, :event_store, :append, _]
	[:sourced, :event_store, :query, _]
	[:sourced, :event_store, :subscribe, _]
	[:sourced, :event_store, :notify, _]

Start metadata carries %{store: adapter_module} plus the operation's inputs — events
for appends and notifications, opts for queries and subscribes. Stop metadata
adds :outcome, the operation's result ({:ok, ...} or {:error, reason}).
A :notify span covers delivering one batch of live events to one subscriber,
and is emitted from the adapter's process rather than a caller's.
This middleware normally sits near the top of the stack so its span covers the
work of the middleware below it — a domain middleware placed inside it means the
:outcome carries decoded events. See Sourced.EventStore.

      




  

    
Sourced.Operation 
    



      
The value threaded through an event store's middleware pipeline.
Analogous to a Plug.Conn: each Sourced.Middleware receives an
operation, may transform it on the way in (e.g. encode events, resolve query
types in opts), calls the next layer, and may transform result on the way
out (e.g. decode stored events). The innermost terminal calls the adapter and
populates result.

      


      
        Summary


  
    Types
  


    
      
        action()

      


    


    
      
        append_result()

      


        The result an append operation carries once the terminal has run.



    


    
      
        query_result()

      


        The result a query operation carries once the terminal has run.



    


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      action()



        
          
        

    

  


  

      

          @type action() :: :append | :query | :subscribe | :notify


      



  



  
    
      
    
    
      append_result()



        
          
        

    

  


  

      

          @type append_result() ::
  {:ok, non_neg_integer()}
  | {:error, Sourced.EventStore.Behaviour.append_error() | term()}


      


The result an append operation carries once the terminal has run.

  



  
    
      
    
    
      query_result()



        
          
        

    

  


  

      

          @type query_result() ::
  {:ok, Sourced.EventStore.Behaviour.query_result()} | {:error, term()}


      


The result a query operation carries once the terminal has run.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sourced.Operation{
  action: action(),
  events: [Sourced.EventStore.Behaviour.event() | struct()] | nil,
  opts: keyword(),
  result: {:ok, term()} | {:error, term()} | nil,
  store: Sourced.EventStore.Behaviour.store()
}


      



  


        

      


  

    
Sourced.Projection 
    



      
A reducer over stored events to build the current state.
A projection is built from an :initial_state, a map of :handlers keyed by
event type, and the :tags for filtering on events:
  is_cancelled_projection =
    Sourced.Projection.new(
      initial_state: false,
      tags: ["order:1"],
      handlers: %{
        OrderCancelled => fn _state, _event -> true end,
        OrderReopened => fn _state, _event -> false end
      }
    )
The handlers declare the event types, so the query falls out of the
definition: the projection above carries
[%{types: [OrderCancelled, OrderReopened], tags: ["order:1"]}]. Handlers
take the state and the Sourced.StoredEvent, and must be pure.
Sourced.DecisionModel pairs a projection with the store, folding it into a
state and the append condition that keeps it valid. See
dcb.events for the model itself.
Named handlers
Anything varying per decision, such as the id in a tag, belongs in a function
that returns a projection. Handlers can be captures of named functions, which
keeps the transitions individually testable:
  defmodule MyApp.Orders do
    alias Sourced.Projection

    def shipped?(order_id) do
      Projection.new(
        initial_state: false,
        tags: ["order:#{order_id}"],
        handlers: %{
          OrderShipped => &shipped/2,
          OrderCancelled => &cancelled/2
        }
      )
    end

    defp shipped(_state, _event), do: true
    defp cancelled(_state, _event), do: false
  end
A projection outliving a code reload — one driving a read model from a
long-lived process — wants &__MODULE__.shipped/2 instead: a local capture
is pinned to the module version that defined it and raises
BadFunctionError once that version is purged.
Composing
Rather than growing one projection until it answers every question a decision
asks, write a projection per question and compose/1 them. The composed
projection folds to a map keyed the same way, and queries the union of its
parts:
Sourced.Projection.compose(%{
  placed: MyApp.Orders.placed?(1),
  total: MyApp.Orders.total(1)
})
Each part is only fed the events its own query matches, so a part tagged
"order:1" never sees an event that arrived because a sibling asked for
"customer:42". The result is a projection, so composites nest.
Event types
Handler keys are matched against event.type as the store returns it: the
event module under a Sourced.Middleware.Domain, the stored string
without one, and the stored string either way for an event type the domain
does not register.
A key matching none of those never fires, and nothing raises — worth checking
first when a projection's state never moves.

      


      
        Summary


  
    Types
  


    
      
        handler()

      


        Folds one event into the state.



    


    
      
        handlers()

      


        Handlers keyed by the event type they fold.



    


    
      
        key()

      


        The key a composed projection files a part's state under.



    


    
      
        opts()

      


    


    
      
        state()

      


        Whatever a projection folds to. Opaque to the library.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        apply(projection, state, event)

      


        Folds one event into state.



    


    
      
        compose(projections)

      


        Combines projections into one that folds to a map keyed the same way.



    


    
      
        new(opts)

      


        Builds a projection.



    


    
      
        project(projection, events)

      


        Folds events into the projection's :initial_state.



    


    
      
        project(projection, state, events)

      


        Folds events into state, which a read model carries across the batches a
subscription delivers.



    





      


      
        Types


        


  
    
      
    
    
      handler()



        
          
        

    

  


  

      

          @type handler() :: (state(), Sourced.StoredEvent.t() -> state())


      


Folds one event into the state.

  



  
    
      
    
    
      handlers()



        
          
        

    

  


  

      

          @type handlers() :: %{required(Sourced.EventStore.Query.type()) => handler()}


      


Handlers keyed by the event type they fold.

  



  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @type key() :: term()


      


The key a composed projection files a part's state under.

  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: [
  handlers: handlers(),
  initial_state: state(),
  tags: [Sourced.StoredEvent.tag()]
]


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: term()


      


Whatever a projection folds to. Opaque to the library.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sourced.Projection{
  handlers: handlers(),
  initial_state: state(),
  query: Sourced.EventStore.Query.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      apply(projection, state, event)



        
          
        

    

  


  

      

          @spec apply(t(), state(), Sourced.StoredEvent.t()) :: state()


      


Folds one event into state.
An event the projection has no handler for leaves the state untouched.

  



  
    
      
    
    
      compose(projections)



        
          
        

    

  


  

      

          @spec compose(%{optional(key()) => t()}) :: t()


      


Combines projections into one that folds to a map keyed the same way.
The composed query is the union of the parts', and each part is only fed the
events its own query matches.

  



  
    
      
    
    
      new(opts)



        
          
        

    

  


  

      

          @spec new(opts()) :: t()


      


Builds a projection.
Options
	:handlers — required the state transitions, keyed by event type.
Their keys become the query's types.
	:initial_state — the state before any event has been folded in.
Defaults to nil.
	:tags — restricts the projection to events carrying all of these
tags. Defaults to [], matching every event of its types.


  



  
    
      
    
    
      project(projection, events)



        
          
        

    

  


  

      

          @spec project(t(), [Sourced.StoredEvent.t()]) :: state()


      


Folds events into the projection's :initial_state.

  



  
    
      
    
    
      project(projection, state, events)



        
          
        

    

  


  

      

          @spec project(t(), state(), [Sourced.StoredEvent.t()]) :: state()


      


Folds events into state, which a read model carries across the batches a
subscription delivers.

  


        

      


  

    
Sourced.StoredEvent 
    



      
An event that has been persisted to an event store.
Returned by Sourced.EventStore.Behaviour.append/3 and
Sourced.EventStore.Behaviour.query/2, carrying the store-assigned
sequence alongside the fields the event was appended with.
The field types below are shared with the event maps handed to
Sourced.EventStore.Behaviour.append/3; see
Sourced.EventStore.Behaviour.event/0 for that shape.

      


      
        Summary


  
    Types
  


    
      
        data()

      


        The event payload: a plain map, or a domain event struct when the store is
configured with a Sourced.Middleware.Domain.



    


    
      
        metadata()

      


        Free-form metadata attached to an event. Keys are strings so the map
round-trips cleanly through JSON-backed stores.



    


    
      
        t()

      


    


    
      
        tag()

      


        A reference to a domain concept the event concerns, conventionally written as
"prefix:id" — "order:123", "customer:42". Where type says what
happened, tags say what it happened to, and Sourced.EventStore.Query queries
them directly instead of reaching into the payload.



    





      


      
        Types


        


  
    
      
    
    
      data()



        
          
        

    

  


  

      

          @type data() :: map() | struct()


      


The event payload: a plain map, or a domain event struct when the store is
configured with a Sourced.Middleware.Domain.

  



  
    
      
    
    
      metadata()



        
          
        

    

  


  

      

          @type metadata() :: %{optional(String.t()) => term()}


      


Free-form metadata attached to an event. Keys are strings so the map
round-trips cleanly through JSON-backed stores.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sourced.StoredEvent{
  data: data(),
  metadata: metadata(),
  occurred_at: DateTime.t(),
  sequence: non_neg_integer(),
  tags: [tag()],
  type: String.t() | module()
}


      



  



  
    
      
    
    
      tag()



        
          
        

    

  


  

      

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


      


A reference to a domain concept the event concerns, conventionally written as
"prefix:id" — "order:123", "customer:42". Where type says what
happened, tags say what it happened to, and Sourced.EventStore.Query queries
them directly instead of reaching into the payload.
Tags must be derivable from the event itself. Avoid personal data in them;
hash or anonymise values such as usernames and emails.

  


        

      


  

    
Sourced.EventStore.OptimisticConcurrencyError exception
    



      
Append error when more events that match the append query than the caller expects.
This implies that there is more information currently in the store that needs to be
fetched in order for the decision model to determine whether the append is still
valid.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Sourced.EventStore.OptimisticConcurrencyError{
  __exception__: term(),
  actual: non_neg_integer(),
  expected: non_neg_integer()
}
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