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Talk outline
Practical example of event sourcing in Elixir

Where event sourcing can help, or hinder

•

•





Let's start by
introducing the
application









defmodule SegmentChallenge.Challenge do 

  use SegmentChallenge.Web, :model 

  

  schema "challenges" do 

    field(:name, :string) 

    field(:description, :string) 

    field(:start_date, Ecto.DateTime) 

    field(:start_date_local, Ecto.DateTime) 

    field(:end_date, Ecto.DateTime) 

    field(:end_date_local, Ecto.DateTime) 

    field(:active, :boolean) 

    field(:competitor_count, :integer, default: 0) 

    field(:slug, :string) 

  

    belongs_to(:club, Club) 

  

    has_many(:challenge_participations, ChallengeParticipation) 

    has_many(:competitors, through: [:challenge_participations, :athlete]) 

     

    timestamps() 

  end 

end





 

defmodule SegmentChallengeWeb.API.StravaController do 

  use SegmentChallengeWeb, :controller 

  

  def webhook(conn, %{"object_type" => "activity", "aspect_type" => "create"} = params) do 

    %{"object_id" => strava_activity_id} = params 

  

    SegmentChallenge.ActivityImport.execute(strava_activity_id) 

  

    json(conn, "") 

  end 

  

  def webhook(conn, _params) do 

    json(conn, "") 

  end 

end 

 



 

 

defmodule SegmentChallenge.ActivityImport do 

  def execute(strava_activity_id) do 

    {:ok, %Strava.Activity{} = activity} = get_strava_activity(strava_activity_id) 

  

    for challenge <- athlete_active_challenges(activity) do 

      Repo.transaction(fn -> 

        :ok = Challenge.import_activity(activity) 

        :ok = Leaderboard.rank_leaderboard(challenge) 

      end) 

    end 

  end 

end 

 

Readable

Extensible

But …

Testable 

— domain logic mixed with

data access

Concurrency 

— requires Ecto's optimistic

lock

•

•

•

•

https://hexdocs.pm/ecto/Ecto.Changeset.html#optimistic_lock/3




 

defmodule SegmentChallenge.ActivityImport do 

  def execute(strava_activity_id) do 

    {:ok, %Strava.Activity{} = activity} = get_strava_activity(strava_activity_id) 

  

    for challenge <- athlete_active_challenges(activity) do 

      Repo.transaction(fn -> 

        :ok = Challenge.import_activity(challenge, activity) 

        :ok = Leaderboard.rank_leaderboard(challenge) 

        :ok = ActivityFeed.record_activity(activity) 

        :ok = Email.send_lost_place_notification(activity) 

      end) 

    end 

  end 

end 

 

All succeed, or nothing

Latency 

— delegate to job queue

Third party calls not

transactional 

— use outbox pattern

•

•

•



defmodule SegmentChallenge.ActivityImport do 

  def execute(strava_activity_id) do 

    {:ok, %Strava.Activity{} = activity} = get_strava_activity(strava_activity_id) 

  

    challenges = athlete_active_challenges(activity) 

  

    multi = 

      Enum.reduce(challenges, Ecto.Multi.new(), fn challenge, multi -> 

        multi 

        |> import_challenge_activity(challenge, activity) 

        |> rank_challenge_leaderboard(challenge) 

        |> record_activity_in_feed(activity) 

        |> send_lost_place_email_notification(challenge) 

      end) 

  

    case Repo.transaction(multi) do 

      {:ok, _changes} -> :ok 

      {:error, _operation, _failure, _changes} -> {:error, :activity_import_failed} 

    end 

  end 

No real improvement



 

defmodule SegmentChallenge.ActivityImport do 

  def execute(strava_activity_id) do 

    {:ok, %Strava.Activity{} = activity} = get_strava_activity(strava_activity_id) 

  

    for challenge <- athlete_active_challenges(activity do 

      with {:ok, activity} <- Challenge.import_activity(challenge, activity) do 

        Registry.dispatch(SegmentChallenge.PubSub, :challenge, fn entries -> 

          for {pid, _} <- entries do 

            send(pid, {:activity_recorded, challenge, activity}) 

          end 

        end) 

      end 

    end 

  end 

end 

 



defmodule SegmentChallenge.ChallengeActivityHandler do 

  use GenServer 

  

  def init(state) do 

    {:ok, _} = Registry.register(SegmentChallenge.PubSub, :challenge, []) 

  

    {:ok, state} 

  end 

  

  @doc """ 

  Handle challenge activity recorded message. 

  """ 

  def handle_info({:activity_recorded, challenge, activity}, state) do 

    :ok = Leaderboard.rank_leaderboard(challenge) 

  

    {:noreply, state} 

  end 

end 

 

Loosely coupled

components

Extensible

Isolation

Testable

But …

No message delivery

guarantee 

— use a persistent message

queue

•

•

•

•

•



Using domain

events as the
source of truth



Command function

execute(state, command) :: {:ok, [event]} 

  | {:error, term}

defmodule SegmentChallenge.Challenge do 

  # Command functions 

  def execute(%Challenge{}, %CreateChallenge{}), do: # ... 

  def execute(%Challenge{}, %JoinChallenge{}), do: # ... 

  def execute(%Challenge{}, %ImportActivity{}), do: # ... 

end



defmodule SegmentChallenge.Challenge do 

  defstruct [:id, :start_date_local, :end_date_local, competitors: MapSet.new(), activities: []] 

  

  def execute(%Challenge{id: id} = challenge, %ImportActivity{} = command) do 

    %ImportActivity{ 

      activity_id: activity_id, 

      athlete_id: athlete_id, 

      start_date_local: start_date_local 

    } = command 

  

    with :ok <- validate_new_activity(challenge, activity_id), 

         :ok <- validate_is_competitor(challenge, athlete_id), 

         :ok <- validate_within_challenge_period(challenge, start_date_local) do 

      event = struct(ActivityRecorded, Map.from_struct(command)) 

  

      {:ok, [event]} 

    else 

      {:error, error} -> {:error, error} 

    end 

  end 



State mutator function

apply(state, event) :: state

defmodule SegmentChallenge.Challenge do 

  # State mutators   

  def apply(%Challenge{}, %ChallengeCreated{}), do: # ... 

  def apply(%Challenge{}, %CompetitorJoinedChallenge{}, do: # ... 

  def apply(%Challenge{}, %ActivityRecorded{}), do: # ... 

end 

 



defmodule SegmentChallenge.Challenge do 

  defstruct [:id, :start_date_local, :end_date_local, competitors: MapSet.new(), activities: []] 

  

  def apply(%Challenge{} = challenge, %CompetitorJoinedChallenge{} = event) do 

    %Challenge{competitors: competitors} = challenge 

    %CompetitorJoinedChallenge{athlete_id: athlete_id} = event 

  

    %Challenge{challenge | competitors: MapSet.put(competitors, athlete_id)} 

  end 

  

  def apply(%Challenge{} = challenge, %ActivityRecorded{} = event) do 

    %Challenge{activities: activities} = challenge 

    %ActivityRecorded{athlete_id: athlete_id} = event 

  

    %Challenge{challenge | activities: [event | activities]} 

  end 

end 

 



Example usage

challenge = %Challenge{} 

  

{:ok, events} = Challenge.execute(challenge, command) 

  

challenge = Enum.reduce(events, challenge, &Challenge.apply(&2, &1)) 

 

Hosted in a

GenServer  process

Requests serialised

Initial state reduced

from existing events

Events persisted to an

event store

•

•

•

•



defmodule SegmentChallenge.ChallengeTest do 

  use SegmentChallenge.AggregateCase, aggregate: SegmentChallenge.Challenge 

  

  describe "challenge aggregate" do 

    test "should record activity for competitor within challenge period" do 

      assert_events( 

        [ 

          %ChallengeCreated{ 

            id: "1", 

            start_date_local: ~N[2019-03-01 00:00:00], 

            end_date_local: ~N[2019-03-31 23:59:59] 

          }, 

          %CompetitorJoinedChallenge{id: "1", athlete_id: "2"} 

        ], 

        %ImportActivity{athlete_id: "2", start_date_local: ~N[2019-03-28 10:27:15]}, 

        [ 

          %ActivityRecorded{athlete_id: "2", start_date_local: ~N[2019-03-28 10:27:15]} 

        ] 

      ) 

    end 

  end 

end 

 



defmodule SegmentChallenge.ChallengeTest do 

  use SegmentChallenge.AggregateCase, aggregate: SegmentChallenge.Challenge 

  

  describe "challenge aggregate" do 

    test "should exclude activity for non-comptitor" do 

      assert_error( 

        [ 

          %ChallengeCreated{ 

            id: "1", 

            start_date_local: ~N[2019-03-01 00:00:00], 

            end_date_local: ~N[2019-03-31 23:59:59] 

          } 

        ], 

        %ImportActivity{athlete_id: "2", start_date_local: ~N[2019-03-28 10:27:15]}, 

        {:error, :not_a_competitor} 

      ) 

    end 

  end 

end 

 

Domain specific

language

Support async:

true

Fast tests

Command and state

mutation functions are

pure — IO and side-

affect free

•

•

•



How do I design
using events?





Challenge lifecycle





%ChallengeCreated{id: "42abbe22-a93b-411b-b0b1-c11e3ccad77b", name: "Ride 2,0189 miles in 2019"}, 

%ChallengeHosted{id: "42abbe22-a93b-411b-b0b1-c11e3ccad77b"}, 

%ChallengeStarted{id: "42abbe22-a93b-411b-b0b1-c11e3ccad77b"}, 

%CompetitorJoinedChallenge{id: "42abbe22-a93b-411b-b0b1-c11e3ccad77b", competitor: "athlete-1234"}, 

%ActivityRecorded{ 

  id: "42abbe22-a93b-411b-b0b1-c11e3ccad77b", 

  athlete: "athlete-1234", 

  start_date_local: ~N[2019-01-17 10:25:16], 

  distance_in_metres: 42417.8, 

  moving_time_in_seconds: 6078 

}, 

%LeaderboardRanked{ 

  id: "42abbe22-a93b-411b-b0b1-c11e3ccad77b", 

  rankings: [ 

    %LeaderboardRanked.Ranking{ 

      rank: 1, 

      athlete_uuid: "athlete-1234", 

      total_distance_in_metres: 42417.8, 

      total_moving_time_in_seconds: 6078 

    } 

  ], 

  new_positions: [%LeaderboardRanked.Position{rank: 1, athlete_uuid: "athlete-1234"}], 

  positions_gained: [], 

  positions_lost: [] 

} 

 



defmodule SegmentChallenge.LostPlaceEmailNotification do 

  use Commanded.Event.Handler, name: __MODULE__ 

  

  @doc """ 

  Handle leaderboard ranked events where an athlete has lost a position. 

  """ 

  def handle(%LeaderboardRanked{} = event, _metadata) do 

    %LeaderboardRanked{positions_lost: positions_lost} = event 

  

    for position <- positions_lost do 

      :ok = Email.send_lost_place_notification(position) 

    end 

  

    :ok 

  end 

end 

 



defmodule SegmentChallenge.ChallengeProjector do 

  use Commanded.Projections.Ecto, name: __MODULE__ 

  

  project %ActivityRecorded{} = event, fn multi -> 

    projection = to_projection(Activity, event) 

  

    Ecto.Multi.insert(multi, :activity, projection) 

  end 

  

  project %LeaderboardRanked{} = event, fn multi -> 

    %LeaderboardRanked{rankings: rankings} = event 

  

    Enum.reduce(rankings, multi, fn ranking, multi -> 

      projection = to_projection(LeaderboardEntry, ranking) 

       

      Ecto.Multi.insert(multi, :leaderboard_entry, projection) 

    end) 

  end 















What about
changing
requirements?





Dealing with
external events



 

 

defmodule SegmentChallenge.StravaActivityRecorder do 

  def execute(strava_activity_id) do 

    {:ok, %Strava.Activity{} = activity} = get_strava_activity(strava_activity_id) 

  

    events = [ 

      struct(StravaActivityCreated, Map.from_struct(activity)) 

    ] 

  

    :ok = EventStore.append_to_stream("strava", :any_version, events) 

  end 

end 

 









Extending third
party providers





Questions?



Want to learn more?
Commanded, EventStore and

related open source projects 

github.com/commanded

 

Building Conduit 

— Applying CQRS/ES to an Elixir

and Phoenix web app 

http://bit.ly/buildingconduitbook

•

•

https://github.com/commanded
http://bit.ly/buildingconduitbook


Get in touch
Email ben@10consulting.com

Web 10consulting.com

Slides 10consulting.com/presentations/event-sourcing-in-practice/

I'm available to help your company become event-driven.

•

•

•

mailto:ben@10consulting.com
https://10consulting.com/
https://10consulting.com/presentations/event-sourcing-in-practice/

