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Quick start
    

Use rebar3 and nova
Start by add the rebar3 template for Nova.
Via Curl
sh -c "$(curl -fsSL https://raw.githubusercontent.com/novaframework/rebar3_nova/master/install.sh)"

Via wget
sh -c "$(wget -O- https://raw.githubusercontent.com/novaframework/rebar3_nova/master/install.sh)"

After this is done use rebar3 to generate a new project with Nova.
rebar3 new nova my_first_nova

$ rebar3 new nova my_first_app
===> Writing my_first_app/config/dev_sys.config.src
===> Writing my_first_app/config/prod_sys.config.src
===> Writing my_first_app/src/my_first_app.app.src
===> Writing my_first_app/src/my_first_app_app.erl
===> Writing my_first_app/src/my_first_app_sup.erl
===> Writing my_first_app/src/my_first_app_router.erl
===> Writing my_first_app/src/controllers/my_first_app_main_controller.erl
===> Writing my_first_app/rebar.config
===> Writing my_first_app/config/vm.args.src
===> Writing my_first_app/src/views/my_first_app_main.dtl

This will create a bunch of boiler plate files that helps you getting started. To start your app just type:
$ cd my_first_app
$ rebar3 nova serve
===> Verifying dependencies...
===> Compiling my_first_app
Erlang/OTP 20 [erts-9.3] [source] [64-bit] [smp:8:8] [ds:8:8:10] [async-threads:0] [hipe] [kernel-poll:false]
...
a lot of progress-reports
...
===> Booted my_first_app
...

If you take a look at http://localhost:8080 you should be greeted by a Nova-page.
Nova admin
This is a project we hope to be presenting with the nova release 0.5.



  

    
Routing
    

Each nova application have their own routes file. This file contains information about all the routes existing for this application.
Basic components
A simple route file could look something like this:
-module(my_app_router).

-export([routes/1]).

routes(_Environment) ->
  [#{prefix => "/admin",
    security => false,
    routes => [
      {"/", {my_controller, main}, #{methods => [get]}}
    ]
  }].
This will create a path for /admin which, when a user enters will call my_controller:main/1.
The routing object
The routing object consist of four or three fields.
HTTP Routing
{Route :: list(), {Controller :: atom(), Function :: atom()}, Options :: map()}
Websocket routing
{Route :: list(), Controller :: atom(), Options :: map()}
The websocket controller needs to implement three functions: websocket_init/1, websocket_handle/2, websocket_info/2. More information about these callbacks can be found in the Cowboy documentation.
Important
One needs to define protocol => ws in the options-map in order to enable websocket communications.
How to create routes
A route consists of four different components:
Path - This is the actual path to the endpoint. Eg "/admin"
Method - What method you want to support for this endpoint (get, post, update, delete). If you want to support all methods you can use the '_'-atom.
Controller - What erlang module should be called on when the path gets called
Function - Which function in the controller will be called when path gets called.
Using prefix
You can group paths where you prefix them with a path. This is especially useful when having several different nova applications running. A very common example would be if you had a administration interface. Then the prefix would be "/admin". Another example is versioned APIs.
Prefix is defined at top level of a route-entry which can be seen in the Basic components-section of this chapter.
Secure routing
You can secure routes by providing a module and function to the security directive in the route entry. Here's a simple example of this:
#{prefix => "/admin",
  type => html,
  security => {security_controller, do_security},
  routes => [
    {"/", {my_controller, main}, #{methods => [get]}}
  ]
}
This will cause nova to call security_controller:do_security/1 before calling the actual controller for all routes defined in the above route entry.
The security function should return a boolean (If the user can proceed or not).
An example of a security function:
do_security(Req) ->
    maps:get(host, Req) == "my_domain.com".
This will cause nova to return a 401 status code for all requests not coming from my_domain.com
Configuration of error-detection in route-tree
Since Nova 0.8.0 we are using routing_tree as underlying data structure to handle routes. routing_tree utilizes a radix-like tree structure to store the routing information
and can also determine if a route already exists or creates a non-deterministic behaviour. The detection is turned off as default. This behaviour can be turned on by setting {use_strict_routing, true} setting for nova in your sys.config-file.
Note! Be aware that the strict-mode is experimental and might cause false-positives, resulting in an exception when starting your application.



  

    
Controllers
    

HTML
Controllers is located in /src/controllers/ of your Nova application. A controller is basically a regular Erlang module but that exposes functions you've provided in
the routing file. Such a module can look something like this:
-module(my_first_controller).
-export([
    index/1
    ]).

index(_NovaReq) ->
    {ok, []}.
NovaReq is a modified cowboy_req that contains information from Nova and Cowboy. Returning {ok, Parameters} from a
module means that it will render the corresponding template and return it to the user.
A controller can return a set of different values;
{json, Map} will return a JSON-object to the user
{json, StatusCode, HeadersMap, Map} Same as the above but will now also signal a different HTTP-code aswell as custom headers
{ok, Variables} Will render the template with Variables
{ok, Variables, Options} Same as the above but with additional options TODO Explain the options
{status, StatusCode} Sends out a plain status code. If there's a corresponding route for this status code the route will be called
{status, StatusCode, ExtraHeaders} Same as the above but with additional headers
{redirect, Route} Returns a 302 togheter with a route to the user
Note; A controller does not need to have a corresponding view.
REST
A REST-controller is just a html-controller without the view part. You can return the same terms as for HTML-controller except for the {ok, ...} answer.
Websockets
More info coming soon...



  

    
Views
    

The views in Nova is powered by (erlydtl)[https://github.com/erlydtl/erlydtl]. It uses the Django template language and compiles down to Erlang.
Please read the (erlydtl wiki)[https://github.com/erlydtl/erlydtl/wiki] for more information regarding the templates.



  

    
Plugins and handlers
    

Handlers
Handlers is a nifty thing that is called on when the controller returns. For example if the controller returns
{json, #{hello => world}} we would like for Nova to create a proper JSON-response to the requester. That means setting correct
headers, encode the payload and send it out. This is what handlers are for. They are (often short) functions that transforms something like
{json, Payload} to proper output.
Plugins
Plugins are a bit like the handlers except they are run on request. There's currently two different type of plugins; pre_request and post_request.
These can be used to create access-logs, insert CORS-headers or similar.



  

    
Building releases
    

Include other Nova applications
You can include other nova applications as part of your release. Just include them as regular rebar3-deps and
bootstrap them by telling your application to include them.
If you would include the application nova_admin into your app testapp, your sys.config could look something like this:
{nova_applications, [
    #{name => "testapp",
      routes_file => "priv/testapp.routes.erl"},
    #{name => "nova_admin",
      prefix => "/admin"}
    ]}.
This tells nova that you want to include the nova_admin application and prefix all of its paths with /admin.
App definition
	Key	Definition	Default value
	name	Name of the app	required
	routes_file	Path to route file	priv/$APP.routes.erl
	prefix	If the entire app should be prefixed	""
	security	Secure all routes for this application with security handler	false

Example
    #{name => "myapp",
      routes_file => "priv/myapp.routes.erl",
      prefix => "/my_app",
      security => {my_sec_handler, sec_function}
    }



  

    
Books and links
    

Online books
	Learn you some Erlang

Books
	Learn you some Erlang
	Erlang OTP in action

Blogs & Articles



  

    
Plugins
    

Plugins is used to handle things before and/or after a request. They are applied on all requests of a specified protocol.
This is an example:
-module(correlation_id).
-behaviour(nova_plugin).
-export([
    pre_request/2,
    post_request/2,
    plugin_info/0
  ]).

pre_request(Req, NovaState) ->
    UUID = uuid:uuid_to_string(uuid:get_v4()),
    {ok, cowboy_req:set_resp_header(<<"x-correlation-id">>, UUID, Req), NovaState}.

post_request(Req, NovaState) ->
    {ok, Req, NovaState}.

plugin_info() ->
    {<<"Correlation plugin">>, <<"1.0.0">>, <<"Niclas Axelsson <niclas@burbas.se>">>,
     <<"Example plugin for nova">>}.
This plugin injects a UUID into the headers.



  

    
Rebar3 Nova
    

With Nova we have a rebar3 plugin that comes with some commands:
Development mode
When running rebar3 nova serve it will start a node (same as rebar3 shell) but it will reload/recompile erlang modules and dtl files.
This helps when developing new solutions and it is something that needs to be solved.
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      Specs

      

          handle_json({json, JSON :: map()} |
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Handler for JSON. It takes two different return objects:
{json, JSON :: map()} returns the JSON encoded to the user. If the operation was a POST the HTTP-status code will be 201, otherwise 200.
{json, StatusCode :: integer(), Headers :: map(), JSON :: map()} Same operation as the above except you can set custom status code and custom headers.
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          handle_ok({ok, Variables :: erlydtl_vars()} | {ok, Variables :: erlydtl_vars(), Options :: map()},
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          Req :: cowboy_req:req()) ->
             {ok, cowboy_req:req()}.


      


Handler for regular views. This will render a template with given variables. If not another view is specified in options a view that corresponds to the controller will be rendered.
-module(my_first_controller). -compile(export_all).
my_function(_Req) -> {ok, []}.
The example above will then render the view named 'app_main.dtl'
Options can be specified as follows:
- view - Specifies if another view should be rendered instead of default one
- headers - Custom headers
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Handler for returning http status codes. There's three different ways one can return status code. The most basic case is {status, Status} where Status is the code that should be returned.
If there's a need for additional headers to be sent along with the http code one can specify a third argument that is a map with header-fields.
One can also send in a body as a fourth argument in the tuple. It can either be a binary or a map. If it's a map it will be concidered a JSON-structure and encoded.
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          init(Req, any()) -> {ok | module(), Req, any()} | {module(), Req, any(), any()}
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          execute(Req, Env) -> {ok, Req, Env} when Req :: cowboy_req:req(), Env :: cowboy_middleware:env().
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          terminate(any(), Req | undefined, module()) -> ok when Req :: cowboy_req:req().
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This module is responsible for all the different return types a controller have. Nova is constructed in such way that it's really easy to extend it by using handlers. A handler is basically a module consisting of a function of arity 4. We will show an example of this.
If you implement the following module:
-module(my_handler). -export([init/0, handle_console]).
init() -> nova_handlers:register_handler(console, {my_handler, handle_console}).
handle_console({console, Format, Args}, {Module, Function}, State) -> io:format("~n=====================~n", []). io:format("~p:~p was called.~n", []), io:format("State: ~p~n", [State]), io:format(Format, Args), io:format("~n=====================~n", []), {ok, 200, #{}, EmptyBinary}.
The init/0 should be invoked from your applications supervisor and will register the module my_handler as handler of the return type {console, Format, Args}. This means that you can return this tuple in a controller which invokes my_handler:handle_console/4.
A handler can return two different types
{ok, StatusCode, Headers, Body} - This will return a proper reply to the requester.
{error, Reason} - This will render a 500 page to the user.
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          handler_callback() :: {Module :: atom(), Function :: atom()} | fun((...) -> handler_return()).
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    {Module :: atom(), State :: nova:state()} |
    {error, Reason :: any()}.
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          get_handler(Handle :: atom()) -> {ok, Callback :: handler_callback()} | {error, not_found}.


      


Fetches the handler identified with 'Handle' and returns the callback function for it.
  



  
    
      
      Link to this function
    
    register_handler(Handle, Callback)


      
       
       View Source
     


  


  

      Specs

      

          register_handler(Handle :: atom(), Callback :: handler_callback()) ->
                    ok | {error, Reason :: atom()}.


      


Registers a new handler. This can then be used in a nova controller by returning a tuple where the first element is the name of the handler.
  



  
    
      
      Link to this function
    
    start_link()


      
       
       View Source
     


  


  

      Specs

      

          start_link() ->
              {ok, Pid :: pid()} |
              {error, Error :: {already_started, pid()}} |
              {error, Error :: term()} |
              ignore.


      



  



  
    
      
      Link to this function
    
    unregister_handler(Handle)


      
       
       View Source
     


  


  

      Specs

      

          unregister_handler(Handle :: atom()) -> ok.


      


Unregisters a handler and makes it unavailable for all controllers.
  


        

      



  

    
nova_plugin behaviour
    



      
Plugins can be run at two different times; either in the beginning or at the end of a request. They can modify both the actual request or the nova-state. A plugin is implemented with the nova_plugin behaviour and needs to implement three different functions: pre_request/2, post_request/2 and plugin_info/0.
A plugin can return either {ok, NewState}, {break, NewState}, {stop, NewState}, {error, Reason}.
{ok, NewState} will continue the normal execution with the NewState.
{break, NewState} breaks the execution of the current plugin-chain. This means that if a pre_request-plugin returns the break-statement the rest of the plugins in that chain will be skipped.
{stop, NewState} stops the execution. The plugin is responsible in this case for returning a proper response to the client.
{error, Reason} will stop the execution and call the nova_error plugin, resulting in a 500 response back to the user. If debug mode is enabled the reason will be returned in the 500-response.
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      Link to this type
    
    request_type/0


      
       
       View Source
     


  


  

      Specs

      

          request_type() :: pre_request | post_request.
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      Link to this callback
    
    plugin_info/0


      
       
       View Source
     


  


  

      Specs

      

          plugin_info() ->
               {Title :: binary(),
                Version :: binary(),
                Author :: binary(),
                Description :: binary(),
                Options :: [{Key :: atom(), OptionDescription :: binary()}]}.


      



  



  
    
      
      Link to this callback
    
    post_request/2


      
       
       View Source
     


      (optional)

  


  

      Specs

      

          post_request(State :: nova:state(), Options :: map()) ->
                {ok, State0 :: nova:state()} |
                {break, State0 :: nova:state()} |
                {stop, State0 :: nova:state()} |
                {error, Reason :: term()}.


      



  



  
    
      
      Link to this callback
    
    pre_request/2


      
       
       View Source
     


      (optional)

  


  

      Specs

      

          pre_request(State :: nova:state(), Options :: map()) ->
               {ok, State0 :: nova:state()} |
               {break, State0 :: nova:state()} |
               {stop, State0 :: nova:state()} |
               {error, Reason :: term()}.


      



  


        

      



  

    
nova_plugin_handler 
    




      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Functions
    


      
        
          execute(Req, Env)

        


      


  


      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    execute(Req, Env)
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      Link to this function
    
    parse_options(Options)
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      Link to this function
    
    plugin_info()


      
       
       View Source
     


  


  

      Specs

      

          plugin_info() ->
               {Title :: binary(),
                Version :: binary(),
                Author :: binary(),
                Description :: binary(),
                Options :: [{Key :: atom(), OptionDescription :: binary()}]}.


      


nova_plugin callback. Returns information about the plugin.
  



  
    
      
      Link to this function
    
    post_request(Req, Options)


      
       
       View Source
     


  


  

      Specs

      

          post_request(Req :: cowboy_req:req(), Options :: map()) -> {ok, Req0 :: cowboy_req:req()}.


      


Post-request callback
  



  
    
      
      Link to this function
    
    pre_request(Req, Options)


      
       
       View Source
     


  


  

      Specs

      

          pre_request(Req :: cowboy_req:req(), Options :: map()) -> {ok, Req0 :: cowboy_req:req()}.


      


Pre-request callback
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      Link to this type
    
    bindings/0


      
       
       View Source
     


  


  

      Specs

      

          bindings() :: #{binary() := binary()}.


      



  



  
    
      
      Link to this type
    
    host_tree/0


      
       
       View Source
     


  


  

      Specs

      

          host_tree() :: #host_tree{}.


      



  



  
    
      
      Link to this type
    
    options/0


      
       
       View Source
     


  


  

      Specs

      

          options() :: #{use_strict := boolean(), convert_to_binary := boolean()}.


      



  



  
    
      
      Link to this type
    
    routing_tree/0


      
       
       View Source
     


  


  

      Specs

      

          routing_tree() :: #routing_tree{}.
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      Link to this callback
    
    routes/1


      
       
       View Source
     


  


  

      Specs

      

          routes(Env :: atom()) -> {ok, Routes :: any()}.
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      Link to this function
    
    compile(Apps)


      
       
       View Source
     


  


  

      Specs

      

          compile(Apps :: [atom()]) -> host_tree().


      



  



  
    
      
      Link to this function
    
    execute(Req, Env)


      
       
       View Source
     


  


  

      Specs

      

          execute(Req, Env :: cowboy_middleware:env()) -> {ok, Req, Env0} | {stop, Req}
           when Req :: cowboy_req:req(), Env0 :: cowboy_middleware:env().


      



  



  
    
      
      Link to this function
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       View Source
     


  


  


  



  
    
      
      Link to this function
    
    lookup_url(Host, Path)
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      Link to this function
    
    lookup_url(Host, Path, Method)


      
       
       View Source
     


  


  


  



  
    
      
      Link to this function
    
    render_status_page(StatusCode, Req)


      
       
       View Source
     


  


  

      Specs

      

          render_status_page(StatusCode :: integer(), Req :: cowboy_req:req()) ->
                      {ok, Req0 :: cowboy_req:req(), Env :: map()}.


      



  



  
    
      
      Link to this function
    
    render_status_page(StatusCode, Data, Req)


      
       
       View Source
     


  


  

      Specs

      

          render_status_page(StatusCode :: integer(), Data :: map(), Req :: cowboy_req:req()) ->
                      {ok, Req0 :: cowboy_req:req(), Env :: map()}.


      



  



  
    
      
      Link to this function
    
    render_status_page(Host, StatusCode, Data, Req, Env)


      
       
       View Source
     


  


  

      Specs

      

          render_status_page(Host :: binary() | atom(),
                   StatusCode :: integer(),
                   Data :: map(),
                   Req :: cowboy_req:req(),
                   Env :: map()) ->
                      {ok, Req0 :: cowboy_req:req(), Env :: map()}.
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      Link to this function
    
    execute(Req, Env)
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All kind of operations on sessions is handled by the nova_session-module. The module also presents a behaviour that can be used to create customized backends for the session-data.
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      Link to this callback
    
    delete_value/1


      
       
       View Source
     


  


  

      Specs

      

          delete_value(SessionId) -> ok | {error, Reason :: atom()} when SessionId :: binary().


      



  



  
    
      
      Link to this callback
    
    delete_value/2


      
       
       View Source
     


  


  

      Specs

      

          delete_value(SessionId, Key) -> ok | {error, Reason :: atom()}
                when SessionId :: binary(), Key :: binary().


      



  



  
    
      
      Link to this callback
    
    get_value/2


      
       
       View Source
     


  


  

      Specs

      

          get_value(SessionId, Key) -> {ok, Value :: any()} | {error, Reason :: atom()}
             when SessionId :: binary(), Key :: binary().


      



  



  
    
      
      Link to this callback
    
    set_value/3


      
       
       View Source
     


  


  

      Specs

      

          set_value(SessionId, Key, Value) -> ok | {error, Reason :: atom()}
             when SessionId :: binary(), Key :: binary(), Value :: binary().
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      Link to this function
    
    delete(Req)


      
       
       View Source
     


  


  

      Specs

      

          delete(Req :: cowboy_req:req()) -> {ok, Req :: cowboy_req:req()} | {error, Reason :: atom()}.


      



  



  
    
      
      Link to this function
    
    delete(Req, Key)


      
       
       View Source
     


  


  

      Specs

      

          delete(Req :: cowboy_req:req(), Key :: binary()) ->
          {ok, Req :: cowboy_req:req()} | {error, Reason :: atom()} | no_return().


      



  



  
    
      
      Link to this function
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       View Source
     


  


  


  



  
    
      
      Link to this function
    
    get(Req, Key)


      
       
       View Source
     


  


  

      Specs

      

          get(Req :: cowboy_req:req(), Key :: binary()) ->
       {ok, Value :: binary()} | {error, Reason :: atom()} | no_return().


      



  



  
    
      
      Link to this function
    
    set(Req, Key, Value)


      
       
       View Source
     


  


  

      Specs

      

          set(Req :: cowboy_req:req(), Key :: binary(), Value :: binary()) ->
       ok | {error, Reason :: atom()} | no_return().
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      Link to this function
    
    delete_value(SessionId)
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      Specs

      

          delete_value(SessionId :: binary()) -> ok | {error, Reason :: term()}.


      



  



  
    
      
      Link to this function
    
    delete_value(SessionId, Key)


      
       
       View Source
     


  


  

      Specs

      

          delete_value(SessionId :: binary(), Key :: binary()) -> ok | {error, Reason :: term()}.


      



  



  
    
      
      Link to this function
    
    get_value(SessionId, Key)


      
       
       View Source
     


  


  

      Specs

      

          get_value(SessionId :: binary(), Key :: binary()) -> {ok, Value :: binary()} | {error, not_found}.


      



  



  
    
      
      Link to this function
    
    set_value(SessionId, Key, Value)


      
       
       View Source
     


  


  

      Specs

      

          set_value(SessionId :: binary(), Key :: binary(), Value :: binary()) ->
             ok | {error, Reason :: term()}.


      



  



  
    
      
      Link to this function
    
    start_link()


      
       
       View Source
     


  


  

      Specs

      

          start_link() ->
              {ok, Pid :: pid()} |
              {error, Error :: {already_started, pid()}} |
              {error, Error :: term()} |
              ignore.


      


Starts the server
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      Link to this type
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      Specs

      

          state() :: #state{}.
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      Link to this function
    
    data(StreamID, IsFin, Data, State)


      
       
       View Source
     


  


  

      Specs

      

          data(cowboy_stream:streamid(), cowboy_stream:fin(), cowboy_req:resp_body(), State) ->
        {cowboy_stream:commands(), State}
        when State :: state().


      



  



  
    
      
      Link to this function
    
    early_error(StreamID, Reason, PartialReq, Resp, Opts)


      
       
       View Source
     


  


  

      Specs

      

          early_error(cowboy_stream:streamid(),
            cowboy_stream:reason(),
            cowboy_stream:partial_req(),
            Resp,
            cowboy:opts()) ->
               Resp
               when Resp :: cowboy_stream:resp_command().


      



  



  
    
      
      Link to this function
    
    info(StreamID, Info, State)
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      Specs

      

          info(cowboy_stream:streamid(), any(), State) -> {cowboy_stream:commands(), State}
        when State :: state().
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      Specs

      

          init(cowboy_stream:streamid(), cowboy_req:req(), cowboy:opts()) ->
        {cowboy_stream:commands(), state()}.
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      Specs

      

          terminate(cowboy_stream:streamid(), cowboy_stream:reason(), state()) -> any().
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      Link to this function
    
    start_link()


      
       
       View Source
     


  


  

      Specs

      

          start_link() -> {ok, Pid :: pid()} | ignore | {error, Error :: any()}.


      


Starts the supervisor
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      Link to this function
    
    start_link()
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      Specs

      

          start_link() ->
              {ok, Pid :: pid()} |
              {error, Error :: {already_started, pid()}} |
              {error, Error :: term()} |
              ignore.


      


Starts the server
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      Link to this type
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      Specs

      

          call_result() ::
    {ok, State :: map()} |
    {ok, State :: map(), hibernate} |
    {reply, OutFrame :: cow_ws:frame() | [OutFrame :: cow_ws:frame()], State :: map()} |
    {reply, OutFrame :: cow_ws:frame() | [OutFrame :: cow_ws:frame()], State :: map(), hibernate} |
    {stop, State :: map()}.
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      Specs

      

          in_frame() :: ping | pong | {text | binary | ping | pong, binary()}.
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      Link to this callback
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      Specs

      

          init(State :: map()) -> {ok, State0 :: map()} | any().


      



  



  
    
      
      Link to this callback
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       View Source
     


      (optional)

  


  

      Specs

      

          terminate(Reason :: reason(), PartialReq :: map(), State :: map()) -> ok.
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          websocket_handle(Frame :: in_frame(), State :: map()) -> call_result().
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          websocket_info(Info :: any(), State :: map()) -> call_result().
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      (optional)

  


  

      Specs

      

          websocket_init(State :: map()) -> Result :: call_result().
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          nova_ws_state() :: #{controller_data := map(), mod := atom(), _ := _}.
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