
Optics for servers



What is a server?

What is a lens?

What’s the library like?



What is a web server?





GET /software/htp/cics/index.html HTTP/1.1







NodeJS/ember


Swagger


Servant



var http = require('http'); // Import Node.js core module 

var server = http.createServer(function (req, res) {   //create web server 
    if (req.url == '/') { //check the URL of the current request 
         
        // set response header 
        res.writeHead(200, { 'Content-Type': 'text/html' });  
         
        // set response content     
        res.write('<html><body><p>This is home Page.</p></body></html>'); 
        res.end(); 
     
    } 
    else if (req.url == "/student") { 
         
        res.writeHead(200, { 'Content-Type': 'text/html' }); 
        res.write('<html><body><p>This is student Page.</p></body></html>'); 
        res.end(); 
     
    } 
    else if (req.url == "/admin") { 
         
        res.writeHead(200, { 'Content-Type': 'text/html' }); 
        res.write('<html><body><p>This is admin Page.</p></body></html>'); 
        res.end(); 
     
    } 
    else 
        res.end('Invalid Request!'); 

}); 

server.listen(5000); //6 - listen for any incoming requests 

console.log('Node.js web server at port 5000 is running..')
Source: https://www.tutorialsteacher.com/nodejs/create-nodejs-web-server
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Parsing

Parsing
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Output

Output

Output
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API is a consequence of the 
implementation


Error prone


No possibility for programming 
endpoints







Additional tool in the workflow 


Source of truth outside of the code


No programming 






API and code always in sync


API and documentation always in sync


Everything lives in the same language



NodeJS Swagger Servant

Sync with implementation ☑ ☑ ☑

Sync with docmentation ❌ ☑ ☑

Easy to extend ❌ ❌ ☑



Servant is perfect ?



APIs are kinds





• Couldn't match type ‘Client 
                         (QueryParam "client_id" T.Text :> QueryParams "genres" 
T.Text 
                          -> Get '[JSON] [ST.Track] 
                             :<|> (QueryParam "client_id" T.Text 
                                   :> (Capture "id" Int :> Get '[JSON] ST.Track)))’ 
                 with ‘(Maybe T.Text 
                        -> [T.Text] -> Manager -> BaseUrl -> ClientM [ST.Track]) 
                       :<|> (Maybe T.Text 
                             -> Int -> Manager -> BaseUrl -> ClientM ST.Track)’ 
  Expected type: (Maybe T.Text 
                  -> [T.Text] -> Manager -> BaseUrl -> ClientM [ST.Track]) 
                 :<|> (Maybe T.Text 
                       -> Int -> Manager -> BaseUrl -> ClientM ST.Track) 
    Actual type: Client SoundcloudTrackAPI 
• In the expression: client soundcloudAPI 
  In a pattern binding: 
    (searchTracksByGenre :<|> getTrack) = client soundcloudAPI



Types are not first class 



Comparing two APIs? ❌

Generating an API from the runtime? ❌

Compose Servers? ❌



What is a lens?







record Lens (a, b, s, t : Type) 
where
  constructor MkLens
  get : s -> a
  set : s :*: b -> t



Server as lenses



GET /:user/todo/all

POST /:user/todo/new 
content-type: JSON
body: { “title” : “string”,
        “body” : “string”}

User -> List Todo

User -> Todo -> ()



User -> List Todo

User -> Todo -> ()

s -> a

s -> b -> t



State management



GET /:user/todo/all

POST /:user/todo/new 
content-type: JSON
body: { “title” : “string”,
        “body” : “string”}

: Query the state

: Update the state



GET /:user/todo/all

POST /:user/todo/new 
content-type: JSON
body: { “title” : “string”,
        “body” : “string”}

User -> State -> List Todo

User -> State -> Todo —> State



(arg, st) -> output

(arg, st) -> update —> (change, st)

s -> a

s -> b —> t



(s,st) -> a

(s,st) -> b —> (t, st)
st : Type ->



(User, Map User (List Todo)) -> Todo

(User, Map User (List Todo)) -> Todo ->
                 ((), Map User (List Todo))

GET /:user/todo/all

POST /:user/todo/new 
content-type: JSON
body: { “title” : “string”,
        “body” : “string”}



DEMO



Big WIP, lots of rough edges


Not production ready



• Support HTTP requests (LOL)


• Generate client code


• Support get-only extensions


• Support parameterised lenses


• Purely type-directed API 
description


• Dependently-typed APIs


• Ensure no API overlapping


• Error management


• Expose content type

Todo



• Session types? UDP? Bluetooth? API 
Visibility?


• Databases as lenses? Microservices? 


• Server as co-data? Generalising to all 
interactive processes?


• Categorical semantics? Containers? 
Dependent lenses?



Thank you




