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In Every Interface, There is a Language Trying to Get Out
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When You Are Working on the Web Stack, Especially the Front

Developers program in a multi-
lingual way, even though it's all in
one PL.
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1960s Structured Programming

1990s Object-Oriented Programming

2020s Language-Oriented Programming

formulate all solutions in] |make the DSLs link these solutions into
problem-specific DSLS if you have to one multi-lingual system




Video, a Case Study

Andersen, Chang, Felleisen @ ICFP 2017
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What's a programming language guy going to do?
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What's a programming language guy going to do?

= BEING Benjy Montoya
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Tell me “script the MLT framework™ was your first answer.



Scripting MLT is not something end users do. What now?
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Scripting MLT is not something end users do. What now?

“Build a DSL for scripting MLT” was your answer. Right”?
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What is a programming language guy going to do”

| —

“‘Build a integrated DSL for rendering” was your answer. Right?






Video-
Specific

Language
playlists,

COLOR-N
'~ e : String

I'l~ (color e #:length n) : (Producer n)

COLOR PLAYLIST

Typea
Video

playlists are of
“good”

CLIP

' f : File

' (clip f) :

Ifl =n

(Producer n)

'~ e : String I'p/t : 1 Tt <: (Producer n) or v <: (Transition m)

'~ (color e) : Producer I' - (playlist p/t ..

.) : (Producer (- (+ n

L) Fml))



What Iis a programming language guy groin%| {0 do”?
ype

Video

playlists are of

Video- “good”
Specific

Language
playlists,

COLOR-N CLIP
'~ e : String I'— f : File Ifl =n

I'~ (color e #:1length n) : (Producer n) '~ (clip f) : (Producer n)

COLOR PLAYLIST
'~ e : String I'p/t : 1 r <: (Producer n) or v <: (Transition m)

'~ (color e) : Producer I' - (playlist p/t ...) : (Producer (- (+ n ...) (+ m ...)))




What Iis a programming language guy gro J galO O
ype

Video

playlists are of

Video- “good”
Specific
Language

F)lEi}/l #lang turnstile

01 (require (prefix-in untyped-video: video))
02 (provide A #%app)

23

04 (define-syntax/typecheck (4 {n ...} (L
85 [(n ...) (x>» x-:71] ...) — e >» e-

26 N.“lkh new-Cs (get-captured-Cs e-)

07 ——————ee— e

08 [+ (untyped-video:A (x- ...) )

1)

1@ (define-syntax/typecheck (#%app e_fn e_arg ...)
11 [ e_fn » e_fn- = (V Xs (— r_inX ...

12 f#:with solved-rs (solve Xs (r_inX ...)

13 ff:with (r_in ... t_out C) (inst solved-

14 f##:fail-unless (not (false? C)) "failed side
15 f#:unless (boolean? C) (add-C C)

16 [ e_arg » e_arg- <« 1_
17 e
18

‘Build a integrated DSL for types” was your answer. Right?
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What is a programming language guy going to do”

SyntaxParse in Racket

“Build an integrated DSL for building integrated DSLs”.



SyntaxParse in Racket

an LoP programming language
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. conference-lib.vid - DrRacket
conference-libvid ¥ (define ...} Preview Video [l Check Syntax [J4f Debug @l Macro Stepper Wl Multi-File Coverage s Run [» Stop

1 | #lang video
(provide conference-talk)

(define (conference-talk video slides audio offset)
(attach-transition raw-video
(fade-transition #:1length 50 #:in splash #:out _)
(fade-transition #:1length 50 #:in _ #:out splash2))

(definex _
(definex _ (attach-transition _ (composite-transition @ @ 1/4 1/4
#:top video
#:bottom slides)))
(define splash (image "splash.png' ))
(define splash2 (copy-video splash))

(define raw-video

Determine language from source™ 17:0 375.01 MB [:
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What it would take Benjy Montoya now to produce one conference video

#lang video
(require "conference-1lib.rkt")

(make-conference-talk
(clip "0005.MTS" #:start 2900 #:end 8000)

slidel.png slide2.png slide3.png |slide4.png slide5.png slide6.png

(playlist (clip "@@01.wav") (clip "0002.wav")))




What it would take Benjy Montoya now to produce one conference video

#lang video
(require "conference-1lib.rkt")

(make-conference-talk
(clip "0005.MTS" #:start 2900 #:end 8000)

slidel.png slide2.png slide3.png |slide4.png slide5.png slide6.png

(playlist (clip "@@01.wav") (clip "0002.wav")))

And with map, he can do a complete conference video channel.



* [n 2015, Lelf ran the video production for
RacketCon.

* |In 2016, Lelf produced Video lang and then ran
the video production for RacketCon again with

DSL programs

* ... which took |less time than the year before.

Contact Leif Andersen @leifandersen.net for Video DSL.



Programming
| anguages



Language-Oriented Programming is:

* Program DSLs quickly
* Program in them at the same time/IDE
* Connecting these programs smoothly

e Make these connections safe and secure



Language-Oriented Programming is:

Program DSLs quickly

Program in them at the same time/IDE

* Connecting these programs smoothly

e Make these connections safe and secure



Racket Programs Consist of Modules

#lang language

(provide
function .. structs .. classes ..
construct ..
[rename-out
[new-construct old-name]..])

(define-syntax (new-construct stx)

)

(define (function argument ..) ..)

0b]
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Racket Programs Consist of Modules

#lang language

(provide
function .. structs .. classes ..
construct ..
[rename-out
[new-construct old-name]..])

(define-syntax (new-construct stx)

)

(define (function argument ..) ..)
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demo: basic functional module



A Racket Language is a Module With At Least One Specific Export

#lang language

(provide #%module-begin)




A Racket Language is a Module With At Least One Specific Export

#lang language

N\

(provide #%module-begin)
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+ +

Creating a New Language

Base Language

Existing Constructs

New Constructs
Reinterpreted Constructs

(the #lang one)
(just don’t provide)
(define and provide)
(old-name for new)

New Language

(New, like Old, But)



Constructs you want to re-interpret:

e everything visible in the base language:
* functions, constants, constructs
* everything invisible aka interposition points:
o #%app

e #%module-begin



Function application as an interposition point:

(function argument .. argument)
== parses into ==>

(#%app function argument .. argument)



Module "bodies” as an interposition point:

#lang Language Thing .. Thing
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#lang Language (#%module-begin Thing .. Thing)
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#lang Language Thing .. Thing
== parses into ==>

#lang Language (#%module-begin Thing .. Thing)
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In the next 15 seconds,
we will use this idea
to create a very lazy variant of Racket.



#lang racket

(provide
[rename-out
[very-lazy-language #%module-begin]])

(define-syntax (very-lazy-language stx)
#' (#%module-begin
(displayln
"(This 1is the laziest language of all))))
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#' (#%module-begin
(displayln
"(This 1is the lazie

y-language stx)

language of all))))




demo: basic in very-lazy
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Ready?

In the next 15 minutes,
we will use this idea
to create a lazy variant of Racket.



#lang racket

#; (Real [Listof Real] {Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (+ 1 count) sum))]))

(how-many-elements-to-sum-to
10

(lList ©1 2 34567 3809))
>

5
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#lang racket

#; (Real [Listof Real] {Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (+ 1 count) sum))]))

(how-many-elements-to-sum-to

10

(list ©1 23 4567¢&(( 10)))
==>
ERROR!!




#lang s-exp “lazy-racket.rkt”

#; (Real [Listof Real] {Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (+ 1 count) sum))]))

(how-many-elements-to-sum-to

10

(lList ©1 23 456738 (/10)))
>

5
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g s-exp “lazy-racket.rkt”

#:(Real [ListoT Kea Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (+ 1 count) sum))]))

(how-many-elements-to-sum-to

10

(lList ©1 23 45678 (/10)))
>

5




#1a

g s-exp “lazy-racket.rkt”

#:(Real [ListoT Kea Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (+ 1 count) sum))]))

(how-many-elements-to-sum-to
10
(lList ©1 2 3 456738 (/10))




#lang racket
(provide #%module-begin ..)

(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)

(syntax-parse stx
[(_ function:expr argument:expr

)
#’ (#%app function (lambda () argument) ..)]1))
(provide [rename-out [lazy-function-application #%app]l])

lazy
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lazy

import a DSL for making DSLs
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(require (for-syntax syntax/parse))
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match for code
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:)

lazy
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(provide #%module-begin ..)
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#lang racket lazy

(provide #%module-begin ..)
(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)
#' (#%app function (lambda () argument) ..)]))
(provide [rename-out [lazy-function-application #%app]l])

/

/

#lang s-exp “lazy.rkt” client

(+ 42 (/ 1 0))

,//////// == elaborates to ==>

#langki;gxﬂ/{iazy.rkt” client

(#%app + 42 (/ 1 0))




#lang racket lazy

(provide| #%module-begin ..)
(require \(for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ funpction:expr argument:expr ...)
#' (#%app function (lambda () argument) ..)]))
(provide [rename-out [lazy-function-application #%app]l])

/

/

#lang s-exp “lazy.rkt” client

(+ 42 (/ 1 0))

,//////// == elaborates to ==>

#langki;gxﬂ/{iazy.rkt” client

(#%app + 42 (/ 1 0))




#lang racket lazy

(provide #%module-begin ..)
(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)
#' (#%app function (lambda () argument) ..)]))
(provide [rename-out [lazy-function-application #%app]l])

#lang s-exp “lazy.rkt” client

(#%app + 42 (/ 1 0))

== elaborates to ==>

#lang s-exp “lazy.rkt” client

(#%app + [lambda () 42] [lambda () (/ 1 0)])




#lang

+ [lambda () 42] [lambda () (/ 1 ©)])

client

== compile, run, raise exception ==>

+: contract violation

expected: number?
given: #<procedure: lazy.rkt:28:54>




* We must “strictity” the + function in
the lazy variant of Racket.

* And we may need to “strictity” other
functions, too.



#lang s-exp “lazy-racket.rkt”

#; (Real [Listof Real] {Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum tnreshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (addl count) sum))]))

(how-many-elements-to-sum-to

10

(lList ©1 23 456738 (/10)))
>

5




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))




#lang racket

(provide #%module-
(require (for-syntax syntax/

(define-syntax (lazy-fun on-application stx)
(syntax-parse stx
[(_ function:ex

#' (#%app fu
(provide [rena

argument:expr ...)
1on [thunked (lambda () argument)] ..
-out [lazy-function-application #%appl]

)1))
)

(struct thunked [th] #:property prop:procedure 0)
(define (force* thunked-or-not)
(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))




#lang racket
(provide #%module-begin ..)

(require (for-syntax syntax/parse))

(define-syntax (lazy-functio
(syntax-parse stx

[ (_ function:expr argument%®

T+ (H%app function [thunked (1
(provide [rename-out [lazy-funcig

1))

-application #%appl]

(struct thunked [th] #: erty prop:procedure 0)
(define (force* nked-or-not)

' - thunked-or-not)

(force* (thunked-or-not))

thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))




#lang racket
(provide #%module-begin ..)
(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)
#(#%app Tunction [thunked (lambda () argument)]
(provide [rename-out [lazy-function-appl]

(struct thunked [th] #:property prop

(define (force* thunked-or-not)
(if (thunked? thunked-or-not)
(force* (thunked-or-not))
thunked-or-not))

(define ((strictify functi arguments)
(apply function (map force* arguments)))

~)1))




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(provide [rename-out [addl-s addl]])
(define addl-s (strictify addl))

(provide [rename-out [+-s +]])
(define +-s (strictify +))




#lang racket
(provide #%module-begin ..)
(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)
# (#%app function [thunked (lambda () argument)] ..
(provide [rename-out [lazy-function-application #%app]]

)1))
)

(struct thunked [th] #:property prop:procedure 0)
(define (force* thunked-or-not)
(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))




#lang racket
(provide #%module-begin ..)
(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)
# (#%app function [thunked (lambda () argument)] ..
(provide [rename-out [lazy-function-application #%app]]

1))

)
)

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-no

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function)
(apply function (map foLe®




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)
(define (force* thunked-or-not)
(if (thunked? thunked-or-not)
(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictified stx)
(syntax-parse stx
[ (_ name:id)
#' (begin
(define name-strict (strictify name))
(provide (rename-out [name-strict name])))]))

(provide-strictified addl)

(provide-strictified +)




#lang racket

(provide #%module-begin ..)
(require (for-syntax syntax/parse))
(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)

#° (#%app function [thunked (lambda () argument)] ..)
(provide [rename-out [lazy-function-application #%appl])

1))

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) .
(apply function (map force* ar

(define-syntax (provide-strictified stx)
(syntax-parse stx
[(_ name:id)
#' (begin
(define name-strict (strictify name))
(provide (rename-out [name-strict name])))]))

(provide-strictified addl)

(provide-strictified +)




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)
(define (force* thunked-or-not)
(if (thunked? thunked-or-not)
(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictified stx)
(syntax-parse stx
[ (_ name:id)
#' (begin
(define name-strict (strictify name))
(provide (rename-out [name-strict name])))]))

(provide-strictified addl)

(provide-strictified +)




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)
(if (thunked? thunked-or-not)

(force* (thunked-or-not)) \A/C)rrieecj’?

thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictidied stx)
(syntax-parse stx
[ (_ name:id)
#' (begin
(defineiname-strict (strictify name))
(provide (reciramec-out [name-strict name])))]))

(provide-strictified addl)

(provide-strictified +)




#lang racket

(provide #%module-begin ..)
(require (for-syntax syntax/parse))
(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)

#° (#%app function [thunked (lambda () argument)] ..)
(provide [rename-out [lazy-function-application #%appl])

)

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-stri
(syntax-parse stx

[(_ name:id)
@i (strictify name))

#' (begin
(define]
(provide ciiame-out [name-strict name]l)))]))

(provide-strictified addl)

(provide-strictified +)




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)
(if (thunked? thunked-or-not)

(force* (thunked-or-not)) \A/C)rrieecj’?

thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictidied stx)
(syntax-parse stx
[ (_ name:id)
#' (begin
(defineiname-strict (strictify name))
(provide (reciramec-out [name-strict name])))]))

(provide-strictified addl)

(provide-strictified +)




#lang racket

(provide #%module-begin ..)

(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
syntax-parse stx

[(_ function:expr argument:expr ...)

# (#%app function [thunked (lambda () argument)] ..)1))
(provide [rename-out [lazy-function-application #%appll)
(struct thunked [th] #:property prop:procedure 0)
(define (force* thunked-or-not)

(if (thunked? thunked-or-not)
(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictified stx)
(syntax-parse stx
[(_ name:id)
#' (begin
(define name-strict (strictify name))
(provide (rename-out [name-strict name])))]))




#lang racket

(provide #%module-begin ..)

(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
syntax-parse stx

[(_ function:expr argument:expr ...)

# (#%app function [thunked (lambda () argument)] ..)1))
(provide [rename-out [lazy-function-application #%appll)
(struct thunked [th] #:property prop:procedure 0)
(define (force* thunked-or-not)

(if (thunked? thunked-or-not)
(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictified stx)
(syntax-parse stx
[(_ name:id)
#' (begin
(define name-strict (strictify name))
(provide (rename-out [name-strict name])))]))




#lang s-exp “lazy-racket.rkt”

#; (Real [Listof Real] {Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (addl count) sum))]))

(how-many-elements-to-sum-to

10

(lList ©1 23 456738 (/10)))
>

5




#lang s-exp “lazy-racket.rkt”

#; (Real [Listof Real] {Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (addl count) sum))]))

(how-many-elements-to-sum-to

10

(list ©1 23 45678 ( 10))
==>
5




#lang s-exp “lazy-racket.rkt”

#; (Real [Listof Real] {Natural Real} -> (U False Natural))
(define (how-many-elements-to-sum-to threshold 1
[count 1] [running-sum 0])
(cond
[ (empty? 1) #false]
[else
(define one (first 1))
(define sum (+ one running-sum))
(1f (>= sum threshold)
count
(how-many-elements-to-sum-to
threshold (rest 1) (addl count) sum))]))

(how-many-elements-to-sum-to
1@

(list ) 12345678 (/10))

==>
5




#lang racket

[thunked (lambda () argument)]

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictified stx)
(syntax-parse stx
[(_ name:id)
#' (begin
(define name-strict (strictify name))
(provide (rename-out [name-strict namel)))1))

(define-syntax (provide-strictified* stx)
(syntax-parse stx
[(_ x:id ...) #'(begin (provide-strictified x) ...)]))

(provide-strictified* + addl - / >= first rest empty?)

(provide [rename-out
(define (lazy-list .

[lazy-1list 1list]])
ry r)




#lang racket

(provide #%module-begin ..)

(require (for-syntax syntax/parse))

(define-syntax (lazy-function-application stx)
(syntax-parse stx
[(_ function:expr argument:expr ...)
# (#%app function [thunked (lambda () argument)] ..)1))
(provide [rename-out [lazy-function-application #%appll)

(struct thunked [th] #:property prop:procedure 0)

(define (force* thunked-or-not)

(if (thunked? thunked-or-not)

(force* (thunked-or-not))
thunked-or-not))

(define ((strictify function) . arguments)
(apply function (map force* arguments)))

(define-syntax (provide-strictified stx)
(syntax-parse stx
[(_ name:id)
#' (begin
(define name-strict (strictify name))
(provide (rename-out [name-strict name])))]))

(define-syntax (provide-strictified* stx)
(syntax-parse stx
[(_ x:id ...) #'(begin (provide-strictified x) ...)1))

(provide-strictified* + addl - / >= first rest empty?)

provide [rename-out [lazy-list list]]

(define (lazy-list r) r)




S0, we just programmed for 15 minutes.
We now have a pretty good start on a lazy Racket.
That’s what “programming languages” means.



demo: basic with lazy



Technigues for Programming Languages | did Not Show



Technigues for Programming Languages | did Not Show

* macro-defining macros



Technigues for Programming Languages | did Not Show

* macro-defining macros

* macros that define macro-defining macros



Technigues for Programming Languages | did Not Show

* macro-defining macros
* macros that define macro-defining macros

* macro-defining macro-defining macros



Technigues for Programming Languages | did Not Show

* macro-defining macros
* macros that define macro-defining macros
* macro-defining macro-defining macros

* Nno, there really is no limit



Technigues for Programming Languages | did Not Show

* macro-defining macros

* module-crossing syntax information
* expander-defining macros

* multi-pass compilation with macros

* parsing “ugly syntax” into macros



demo: some more languages



Onwards to LOP



And then you compose those DSLs at will.

builds on Racket uilds on



And then you compose those DSLs at will.

compiles to gnd then interacts with ~ ¢ompiles to and then interacts with

° b, Racket <—°




What does interaction mean here?

Y\




What does interaction mean here?

Dimoulas, Findler, Felleisen Tobin-Hochstadt, Greenman, Felleisen.
Contracts. 2002-2012. Migratory Types. 2006-2019.

Y\

(: d/dx ((Real -> Real) -> (Real
(define (d/x f)

(define (fprime x) ..)

fprime)

Racket



What does interaction mean here?




What does interaction mean here?

(define all-primes

(define (sum a-list)
(lazy-cons 2 ..)) (cond

[ (empty? a-list) 0]
[else (+ (first a-list)
(sum (rest a-list)

Racket



What does interaction mean here?

Chang & Felleisen. 2011-2015.

(define all-primes

(define (sum a-list)
(lazy-cons 2 ..))

(cond
[ (empty? a-list) 0]

[else (+ (first a-list)
(sum (rest a-list)

Racket



What does interaction mean here?




What Language-Oriented Programming Still Needs

* types for controlling DSL interactions

* run-time monitors for controlling DSL
Interactions

e resource controls



lake Away



Programming a Language in Racket is
easy, smooth, and productive

Programming Languages has become
feasible

LOP with Simple DSL is becoming a reality

LOP with Complex DSL is still open to
research



The End.

Special thanks to Matthew Flatt, Robby Findler, Shriram Krishnamurthi, Sam Tobin-
Hochstadt, Eli Barzilay, Jay McCarthy, Christos Dimoulas, Amal Ahmed,
and many others for implementing a sketchy vision and destroying my easy solutions.



