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DSLs
• DSLs: Excel, MATLAB, awk, Make, LaTeX, SQL 

• Non-DSLs: Java, Haskell, C 

• Embedded DSLs: 

• A DSL as a library 

• Fast to build, easy to manipulate General 
purpose 
language

DSL library

“Host language”



DSLs Are Fun
Domain 
expert

Language 
expert



Change the World! 
one EDSL at a time
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Ivory
Lava

A jet!
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Domain-Specific Languages and 
Code Synthesis Using Haskell
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A Calculator
data Expr = 
    Lit Integer 
  | Var String 
  | Add Expr Expr 
  | Sub Expr Expr 
  deriving (Show, Read, Eq) 

lit :: Integer -> Expr 
lit = Lit 

var :: String -> Expr 
var = Var 

(.+) :: Expr -> Expr -> Expr 
a .+ b = Add a b 

(.-) :: Expr -> Expr -> Expr 
a .- b = Sub a b 

expr :: Expr 
expr = lit 3 .+ var "x" .- var "y" 

-- > expr 
-- Sub (Add (Lit 3) (Var "x")) (Var "y")



Calculating
type Env = Map String Integer 

eval :: Env -> Expr -> Integer 
eval env e = case e of 
  Lit x   -> x 
  Var s   -> lookup s env 
  Add a b -> eval env a + eval env b 
  Sub a b -> eval env a - eval env b 

env :: Env 
env = insert "x" 4 (insert "y" 5 empty) 

expr :: Expr 
expr = lit 3 .+ var "x" .- var "y" 

-- > eval env expr 
-- 2



Meta-Programming

expr2 :: Expr 
expr2 = foldl (.+) (lit 0) (map lit [0..100])

Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add 
(Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add 
(Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add (Add 
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13)) (Lit 14)) (Lit 15)) (Lit 16)) (Lit 17)) (Lit 18)) (Lit 19)) (Lit 20)) (Lit 21)) (Lit 22)) (Lit 23)) (Lit 24)) (Lit 25)) (Lit 26)) (Lit 27)) (Lit 28)) (Lit 
29)) (Lit 30)) (Lit 31)) (Lit 32)) (Lit 33)) (Lit 34)) (Lit 35)) (Lit 36)) (Lit 37)) (Lit 38)) (Lit 39)) (Lit 40)) (Lit 41)) (Lit 42)) (Lit 43)) (Lit 44)) (Lit 
45)) (Lit 46)) (Lit 47)) (Lit 48)) (Lit 49)) (Lit 50)) (Lit 51)) (Lit 52)) (Lit 53)) (Lit 54)) (Lit 55)) (Lit 56)) (Lit 57)) (Lit 58)) (Lit 59)) (Lit 60)) (Lit 
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93)) (Lit 94)) (Lit 95)) (Lit 96)) (Lit 97)) (Lit 98)) (Lit 99)) (Lit 100)

expr1 :: Double -> Expr 
expr1 r = lit (floor (tanh r * 20)) 

-- > expr1 5.4 
-- Lit 19 



Don’t-Miss DSL Talks

Shamless Plug!



Not FRP

var clicks = 0;

element.addEventListener(“click”, clickHandler);

function clickHandler() { 
  clicks++; 
}

function onClick() { 
  if(clicks > 10) { 
    document.write(clicks); 
  } else { 
    document.write(“waiting”); 
  } 
}



FRP (Elm)
Mouse.clicks : Signal ()

Signal.map   : (a -> b)           -> Signal a -> Signal b 
Signal.foldp : (a -> b -> b) -> b -> Signal a -> Signal b

countClick : Signal Int 
countClick = 
  Signal.foldp (\clk count -> count + 1) 0 Mouse.clicks 

main : Signal Element 
main = 
  let go count = 
    if count > 10  
      then show count 
      else show "waiting" 
  in Signal.map go countClick
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Some Challenges

• Sharing and recursion 

• Syntax 

• Types

Feel free 
to solve



Free Advice!

1. Why are you getting a Ph.D? 

2. Do you recall the Leslie Lamport’s dissertation? 

3. If you don’t write it down, it never happened.



Shamless Plug, the Sequel 
A Serious Lack of Shame


