Clojure isn’t Lisp enough
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Benelit of S-expression
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What's wrong?



Case 1(Clojure)

Where is my error reporting?

D, O O O
(condp = (condp =
. 1
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(+ (fib (- 1 (+ (fib



Case 1(Racket)

Correctly point out error location

éi? match: expected at least one expression on the éi? match: expected at least one expression on the

right-hand side in: ((0)) right-hand side in: ((1))
lefine (fib n lefine (fib n
a N match n
else + fib 'subl n else + fib subl n

T1D t=0h 7 fib - n 2



Case 2(Clojure)

Bad message

[Xx n y] - failed: even-number-of-forms? at: [:bindings] spec: :clojure.core.specs.alpha/bindings



Case 2(Racket)

Better message

éi? let: bad syntax (not an 1dentifier and expression for
a binding) in: (2)

et X

2, O 4



Case 3(Clojure)

Bad message

Map literal must contain an even number of forms



Case 3(Racket)

Point out syntax error




Now we know what go wrong



What can we do?



Rewrite: A new let form

0@
(defmacro L
[ | ]
(doseq [ | |
(assert (= (-> bind count) 2) ) )
((fn [~@(map first d ) ]
~@ )

~@(map second )))



New let form example

(let-sexp (

(+ ))



What’s macro?



Macrosis...

Text substitution(C)

Meta substitution(C++ Template)

Compile-time function, Syntax validator(Clojure)

A function in higher phase(Racket)

A function with dynamic scope(f-expr: vau operator)

Maybe more?



Racket macro: Evolution



syntax-rules (1975)

o060

(define-syntax
(syntax-rules ()
[(_ ([var ] ) )
((A (var )
)
)1))



syntax-case (1988)

O O
(define-syntax (let2 )
(syntax-case stx ()
[(_ ([var rhs] ) body)
; guard
(not (check-duplicate-identifier (syntax->list #'(var ))))
; result

#'((A (var )
body )
)1))



syntax-case (improved)

O O
(define-syntax (let3 stx)
(syntax-case stx ()
[(_ ([var rhs] ) body)
s guard
(begin

(for-each (A (var)
(unless (identifier? var)
(raitse-syntax-error ' dent
stx var)))
(syntax->list #'(var )))
(let ([dup (check-duplicate-identifier (syntax->list #'(var
(when ¢
(ratse-syntax-error '
; result
#'((A (var )
)
)1))



syntax-case (improved): show error

let3 ([x 'Xx let3

T X Y



syntax-parse (1995)

@O0@®

(define-syntax (let4 )
(syntax-parse

[(letd ([var:id rh ] ) )

#:fatl-when (check-duplicate-identifier (syntax->list #'(var )))

#'((A (var ) ) rh )1))



syntax-class

(define-syntax (letb stx)
(define-syntax-class binding
#:description
(pattern [var:id rhs:expr]))
(syntax-parse stx
[ (Llet5 (b*:binding ...) body:expr)
#:fatl-when (check-duplicate-i1dentifier (syntax->list #'(b*.var ...)))

#'((A (bx.var ...) body) bx.rhs ...)]))



syntax-class(improved)

(define-syntax (letb stx)
(define-syntax-class binding
#:description
(pattern [var:id rhs:expr]))
(define-syntax-class distinct-bindings
#:description
(pattern (b*:binding ...)
#:fatl-when (check-duplicate-identifier (syntax->list #'(b*x.var ...)))

#:with (var ...) #'(b*.var ...)
#:with (rhs ...) #'(b*.rhs ...)))
(syntax-parse stx
[(let6 b*:distinct-bindings body:expr)
#'((A (b*x.var ...) body) b*.rhs ...)]))



syntax-class(improved): error message

éi? let6: expected binding pair
parsing context:
while parsing sequence of binding pairs in: X let6: expected sequence of binding pairs in: 17

let6 Xx letb

L 4o 4 + ,X ,Y
T X Y



Error selection

(define-syntax (let7 stx)
(define-syntax-class binding
#:description
(pattern [var:id rhs:expr]))
(define-syntax-class distinct-bindings
#:description
(pattern (b*:binding ...)
#:fatl-when (check-duplicate-identifier (syntax->list #'(b*x.var ...)))

#:with (var ...) #'(b*x.var ...)
#:with (rhs ...) #'(b*x.rhs ...)))
(syntax-parse stx
[(let7 loop:identifier bs:distinct-bindings body:expr)
#'(letrec ([loop (A (bs.var ...) body)]) (loop bs.rhs ...))]
[(let7 b*:distinct-bindings body:expr)
#'((A (b*x.var ...) body) b*x.rhs ...)]))



Error selection: report message

let7: expected 1dentifier or expected sequence of binding pairs 1in: 17

let7
+ ,X ,Y



Macro: implementation



Naive Hygienic Expansion(1986)



The problem of naive Hygienic Expansion

* Unwieldy for recursive definition contexts

* Inefficiently and hard to get correct with “hygiene bending”(e.g. "datum->syntax’)



Binding as sets of scopes



Sets of Scopes: Binding Rule

We can define binding based on subsets: A reference’s
binding is found as one whose set of scopes is the largest subset

of the reference’s own scopes (in addition to having the same
symbolic name).




Sets of Scopes

(let ([x 1]) ; x: {letl}
(lambda (y) ; y: {lambdal}
7)) : z: {letl, lambdal}



Sets of Scopes: complex

O O
(let ([x 1]) : 1letl}
(let-syntax ([m (syntax-rules () : {letl, let-syntaxl}
[(m) #'x])]) 'x: {letl}

( lLambda (Xx)
(m))))

: {letl, let-syntaxl, lambdal}
. {letl, let-syntaxl, lambdal}
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Sets of Scopes: complex (m) expanded

0O
(let ([x 1]) . {letl}
(let-syntax ([m (syntax-rules () . {letl, let-syntaxl}
[(m) #'x])]) 'x: {letl}

( Lambda (Xx)
) ))

: {letl, let-syntaxl, lambdal}
: 1letl, macro-intro}

X X FH 3 X
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Macro: development



New definition

O O

(define-syntax-parser
| (name: id nstru )
( language-server/new-def name tht
#'(begin

(define name T )

) 1)



Auto complete

9 9

(define-syntax-parser
| (name: 1d nst | )
( lLanguage-server/new-complete 'c '(data
#'(begin

(define name | )

) 1)



