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Plan & Design Build & Release

Test & Gather 

Iterative Development



we’re building 
an API?

But… 



An API is a contract



Changing  
our  
API…





Versioning



/api/v1/documents

/api/v2/documents

/api/v3/documents



Migrations



Complicated 
migrations



An alternative?



What the user wants…

Stable API



Documentation

What the user wants…



Easy to Upgrade

What the user wants…



Don’t make me do it

What the user wants…



Best for us?



Easy to Change

What we want…



Easy to Maintain

What we want…



Incentive to Upgrade

What we want…



Support ALL the 
versions!



What!?





How does this work 
for the user?



VersionGateway APIUser

getTodos( 
  version: 2018-01-25 
)

Existing User’s API Call

2018-01-25 

# Response version 
# format: 2018-01-25 

todos

GET Todos ( 
  api_key: abc123 
)   

getUserVersion( 
  api_key: abc123 
)



VersionGateway APIUser

getTodos( 
  version: 2018-02-21 
)

User’s first API Call

none 

# Response version 
# format: 2018-02-21 

todos

GET Todos ( 
  api_key: cba456 
)   getUserVersion( 

  api_key: cba456 
)

setUserVersion( 
  api_key: cba456 
  version: 2018-02-21 
)



VersionGateway APIUser

getTodos( 
  version: 2018-02-05 
)

Specifying a different API version

# Response version 
# format: 2018-02-05 

todos

GET Todos ( 
  api_key: abc123 
  version: 2018—02-05 
)   



Managing Versions



Managing Versions



Managing Versions



How to build it?



Keep it current

Our 
implementation…



Release 
rolling versions

Our 
implementation…



Versions as 
transformations

Our 
implementation…



REQUEST RESPONSE

Version 5

REQUEST RESPONSE

Version 6

REQUEST RESPONSE

Version 7

LATEST VERSION (VERSION 7)
API Application

VERSION 6

API User



Implementation



+



connection 
|> endpoint 
|> router 
|> pipeline 
|> controller



connection 
|> endpoint 
|> plug 
|> router 
|> plug 
|> pipeline 
|> controller



connection 
|> endpoint 
|> authentication 
|> router 
|> apply_version 
|> pipeline 
|> controller



Sample  
application



$> curl -X GET -G /api/todos --data 'size=2' 



$> curl -X GET -G /api/todos --data 'size=2' 

{ 
  "data": [ 
    { 
      "title": "Build Sample App", 
      "id": 1, 
      "description": "Put together a sample app for versioning" 
    }, 
    { 
      "title": "Add documentation", 
      "id": 2, 
      "description": "Write up some documentation" 
    } 
  ] 
}



curl -X GET -G /api/todos --data 'size=2'



curl -X GET -G /api/todos --data 'page_size=2'



%Plug.Conn{params: %{"size" => size}}

OLD REQUEST FORMAT

OLD VERSION VERSION 

API User

LATEST VERSION 

API Application

Transform 
Request

%Plug.Conn{params: %{"page_size" => size}}

CURRENT REQUEST 



defmodule TodosWeb.Plugs.ModifyRequest do 
  @behaviour Plug 

  def init(opts), do: opts 

  def call(%Plug.Conn{params: %{"size"=> size} = params} = conn, _) do 
    updated_params = 
      params 
      |> Map.put("page_size", size) 
      |> Map.delete("size") 

    %{conn | params: updated_params } 
  end 
  def call(conn, _), do: conn 

end



$> curl -X GET /api/todos 

{ 
  "data": [ 
    { 
      "title": "Build Sample App", 
      "id": 1, 
      "description": "Put together a sample app for versioning" 
    }, 
    { 
      "title": "Add documentation", 
      "id": 2, 
      "description": "Write up some documentation" 
    } 
  ] 
}



… 
{ 
    { 
      "title": "Add documentation", 
      "id": 2, 
      "description": "Write up documentation" 
    } 
} 
…



… 
{ 
    { 
      "title": "Add documentation", 
      "id": 2, 
      "details": "Write up documentation" 
    } 
} 
…



OLD VERSION VERSION 

API User

LATEST VERSION 

API Application

    { 
      "title": "Add documentation", 
      "id": 2, 
      “details”: "Write up documentation" 
    }

CURRENT RESPONSE 

Transform
Response

    { 
      "title": "Add documentation", 
      "id": 2, 
      “description”: "Write up documentation" 
    }

OLD RESPONSE FORMAT 



defmodule TodosWeb.Plugs.TransformResponse do 
  @behaviour Plug 

  def init(opts), do: opts 

  def call(%Plug.Conn{resp_body: body} = conn, _opts) do 
    Plug.Conn.register_before_send(conn, fn conn -> 
      transform_description(conn) 
    end) 
  end 
  def call(conn, _), do: conn 

  defp transform_description(%Plug.Conn{resp_body: body} = conn) do 
  end 
end



defmodule TodosWeb.Plugs.TransformResponse do 
  @behaviour Plug 

  def init(opts), do: opts 

  def call(%Plug.Conn{resp_body: body} = conn, _opts) do 
    Plug.Conn.register_before_send(conn, fn conn -> 
      transform_description(conn) 
    end) 
  end 
  def call(conn, _), do: conn 

  defp transform_description(%Plug.Conn{resp_body: body} = conn) do 
  end 
end



defp transform_description(%Plug.Conn{resp_body: body} = conn) do 
json_body = Poison.decode!(body) 

transformed_data = 

  json_body["data"] 
    |> Enum.map(fn(item) -> 
    |> Map.put("details", item["description"]) 
    |> Map.delete("description") 
  end) 

  %{conn | resp_body: Poison.encode!(%{json_body | "data" => transformed_data})} 
end



defp transform_description(%Plug.Conn{resp_body: body} = conn) do 
transformed_body = 
  body 

    |> to_string 
    |> String.replace("\"description\":", "\"details\":") 

%{conn | resp_body: transformed_body } 
end



OLD VERSION VERSION 

API User

%Plug.Conn{params: %{“size” => size}}

OLD REQUEST FORMAT

%Plug.Conn{params: %{“page_size” => size}}

CURRENT REQUEST

LATEST VERSION 

API Application

CURRENT RESPONSE

%Plug.Conn{resp_body: body}

OLD RESPONSE FORMAT

%Plug.Conn{resp_body: body}



defmodule TodosWeb.Change do 

  @doc """ 
  Transforms the request on the way into the application. 
  """ 
  @callback transform_request(Plug.Conn.t) :: Plug.Conn.t 
   
  @doc """ 
  Registers callback to transform response on the way out 
  of the application 
  """ 
  @callback transform_response(Plug.Conn.t) :: Plug.Conn.t 

end



defmodule TodosWeb.Changes.Versions do 

  ... 

  @all_versions %{ 
    "2017-10-02" => [ 
      TodosWeb.Changes.RevertMultipleAuthors 
    ], 
    "2017-10-03" => [ 
      TodosWeb.Changes.RemoveDocumentLocation, 
      TodosWeb.Changes.RenameSourceId 
    ], 
    "2017-10-04" => [ 
      TodosWeb.Changes.ResetSourceReachDefault 
    ] 
  } 

  ... 

end



defmodule TodosWeb.Changes.Versions do 

  ... 

  def changes_for(requested_version) do 
    @all_versions 
    |> versions_since(requested_version) 
    |> Keyword.values 
    |> List.flatten 
  end 

  defp versions_since(versions, requested_version) do 
    Enum.filter(versions, fn({version_date, _changes}) -> 
      requested_version <= version_date 
    end) 
  end 

  ... 

end



connection 
|> endpoint 
|> authentication 
|> router 
|> apply_version 
|> pipeline 
|> controller



defmodule TodosWeb.Plugs.ApplyVersion do 
  @behaviour Plug 

  def init(opts), do: opts 

  def call(conn, _) do 

   

  end 
end

# 1. get request version 

# 2. get changes for version 

# 3. apply request changes 

# 4. apply response changes



defmodule TodosWeb.Plugs.ApplyVersion do 
  @behaviour Plug 

  def init(opts), do: opts 

  def call(conn, _) do 
    changes = 
      get_req_header(conn, "x-api-version") 
      |> List.first()                        
      |> TodosWeb.Versions.changes_for() 

    # apply request changes 
    Enum.reduce(changes, conn, fn change, conn -> 
      change.transform_request(conn) 
    end) 

    # apply response changes 
    Enum.reduce(changes, conn, fn change, conn -> 
      Plug.Conn.register_before_send(conn, fn conn -> 
        change.transform_response(conn) 
      end) 
    end) 

  end 
end



defmodule TodosWeb.Plugs.ApplyVersion do 
  @behaviour Plug 

  def init(opts), do: opts 

  def call(conn, _) do 
    changes = 
      get_req_header(conn, "x-api-version") 
      |> List.first()                        
      |> TodosWeb.Versions.changes_for() 

    # apply request changes 
    Enum.reduce(changes, conn, fn change, conn -> 
      change.transform_request(conn) 
    end) 

    # apply response changes 
    Enum.reduce(changes, conn, fn change, conn -> 
      Plug.Conn.register_before_send(conn, fn conn -> 
        change.transform_response(conn) 
      end) 
    end) 

  end 
end



defmodule TodosWeb.Plugs.ApplyVersion do 
  @behaviour Plug 

  def init(opts), do: opts 

  def call(conn, _) do 
    changes = 
      get_req_header(conn, "x-api-version") 
      |> List.first()                        
      |> TodosWeb.Versions.changes_for() 

    # apply request changes 
    Enum.reduce(changes, conn, fn change, conn -> 
      change.transform_request(conn) 
    end) 

    # apply response changes 
    Enum.reduce(changes, conn, fn change, conn -> 
      Plug.Conn.register_before_send(conn, fn conn -> 
        change.transform_response(conn) 
      end) 
    end) 

  end 
end



Multiverse



Okay…  
what about other 
kinds of changes?



$> curl -X GET /api/todos

Route Change Between Versions



Route Change Between Versions

$> curl -X GET /api/todo_items



TodosWeb.Change.TodosRoute do 
  @behaviour TodosWeb.Change 

  def handle_request(%Plug.Conn{request_path: "/api/todos"} = conn) do 
     %{conn | path_info: ["api", "todos_items"] } 
  end 
  def handle_request(%Plug.Conn{} = conn), do: conn 

  def handle_response(%Plug.Conn{} = conn), do: conn 
end

Route Change Between Versions



NEW VERSION: 
curl -X POST /api/todos/share 

=> HTTP 200

OLD VERSION: 
curl -X POST /api/todos/share 

=> HTTP 404

New Route for Latest Version



TodosWeb.Change.NewShareRoute do 
  @behaviour TodosWeb.Change 

  def handle_request(%Plug.Conn{request_path: “/api/todos/share”} = conn) do 
     # this will internally redirect to a path that doesn't exist 
     # The user will get a 404, but since we haven't changed the 
     # `request_path` the 404 message will still show /api/todos/share 
     %{conn | path_info: ["api", "todos", "NOT_FOUND"] } 
  end 
  def handle_request(%Plug.Conn{} = conn), do: conn 

  def handle_response(%Plug.Conn{} = conn), do: conn 
end

New Route for Latest Version



$> curl -X POST /api/todos/follow

Route is Removed



$> curl -X POST /api/todos/follow

Route is Removed



{ 
   "title": "Build Sample App", 
   "id": 1, 
   "description": "Put together a sample app", 
   "tags": ["conference", "code"] 
}

Remove Field from Response Payload



{ 
   "title": "Build Sample App", 
   "id": 1, 
   "description": "Put together a sample app", 
   "tags": ["conference", "code"] 
}

Remove Field from Response Payload



TodosWeb.Change.RemoveTags do 
  @behaviour TodosWeb.Change 

  def handle_request(%Plug.Conn{} = conn), do: conn 

  def handle_response(%Plug.Conn{request_path: "/api/todos", resp_body: body} = conn) do 
    json_body = Poison.decode!(body) 
     
    transformed_data = 
      json_body[“data"] 
      |> Enum.map(fn(todo_item) -> Map.put(todo_item, ”tags", []) end) 
     
    %{conn | resp_body: Poison.encode!(%{json_body | "data" => transformed_data})} 
  end 
  
end

Remove Field from Response Payload



{ 
   "title": "Build Sample App", 
   "id": 1, 
   "description": "Put together a sample app", 
   "tags": ["conference", "code"] 
}

Max Length: 50

Validation Rule Changes



{ 
   "title": "Build Sample App", 
   "id": 1, 
   "description": "Put together a sample app", 
   "tags": ["conference", "code"] 
}

Max Length: 30

Validation Rule Changes



TodosWeb.Change.TitleValidaton do 
  @behaviour TodosWeb.Change 

  def init(opts), do: opts 

  def handle_request(%Plug.Conn{params: %{"todo"=> %{}} = params} = conn, _) do 
    updated_params = 
      params 
      |> put_in(params, ["todo", "version"], current_version()) 

    %{conn | params: updated_params } 
  end 
  def handle_request(conn, _), do: conn 

  def handle_response(conn, _), do: conn 

end

Validation Rule Changes



defmodule TodosWeb.Changes.Versions do 

  ... 
   
  def max_title_length(version) when version >= "2017-10-03", do: 30 

  def max_title_length(_version), do: 50 

  ... 

end

Validation Rule Changes



defmodule Todos.TodoList.Todo do 
  import Ecto.Changeset 

  def changeset(%Todo{} = todo, %{version: version} = attrs) do 
    todo 
    |> cast(attrs, [:title, :description]) 
    |> validate_required([:title, :description]) 
    |> validate_length(:title, max: max_title_length(version)) 
  end 

  defp max_title_length(version) do 
    TodoWeb.Versions.max_title_size(version) 
  end 
end

Validation Rule Changes



Enough already… 
What have we achieved?



Stable API



Documentation



Don’t make 
me do it



Easy to 
upgrade



Easy to Change



Incentive to Upgrade



Manageable



Why doesn’t everyone  
do this?



Final Thoughts



Thank you!

underthehood.meltwater.com

@niallburkley | github.com/nburkley | niallburkley.com 

http://underthehood.meltwater.com/

