Language Design: The Hard Way
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(defun (factorial n)
(if (== @ n)
(return 1)
else
(return (* n (factorial (- n 1))))

)
)

(print (factorial 10))
> 3628800



Attempt #1: Rust






Attempt #2: Javascript



Javascript




The Detalils



Step 1: Parsing

1. Read from file
2. Split input string into special characters and tokens
3. Split tokens into a tree of Arrays



Read from file

fs.readFileSync(filename, 'UTF-8');



(print "hello world')

[ll(ll, llpr‘intll, lllll, "he110", llwor\ldll, lllll, II)II]



Expression-ize pt.1

- Trees are nested arrays
- Atoms are strings

- Array literals are also arrays
- String literals are also strings



Expression-ize pt.1

Solution:

- '# syntax
- Symbol('literal’)



Expression-ize pt.1

(print "hello world')

["(ll, llpr‘intll, Symbol(llliter\alll)’ Ill|l, llhelloll, IIIII, "WOr\ld", Il)ll]



Expression-ize pt.2

Use classes!

- class Expression
- class Atom
- class Literal



Expression-ize pt.2

(print 'hello world')

[ Atom {name:'print'}, Literal {value: 'hello world'} ]



Expressionize Code Recursively

if (token === '(') { // start of a new expression

let newExpression;

[newExpression, i] = expressionize(stream, i + 1); // use fancy new
destructuring

expression.push( Expression.from(newExpression) );

} else if (token === ")") { // end of an expression

if ( returnIndex ) // this needs to work recursively and non-recursively
return [ expression, i |;

else
return expression;



Expressionize Code lteratively

if (token === '[') { // arrays

let array = [];
while(stream[++1i] !== ']") { // walk token stream
array.push(stream[i]); // add tokens to the array

}

expression.push( new Literal(arr) );

}



Step 2: Evaling

Each token can be one of three cases

Expression
Atom
Literal



Eval Code

if ( isExpression(token) )
// do some magic

if ( isAtom(token) )
return this.get(token);

if ( isLiteral(token) )
return token.value;



Demo



L essons Learned?



Thank you!
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