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One down
19 more to go…







We Need Automation
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We have a problem…



We have a problem…
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We have a problem…

We want to solve it in the
problem domain's own language…

DSLs are the

"Ultimate Abstraction"

Paul Hudak



Make a DSL!
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Language

Library



Library



Producers Filters

Playlists Multitracks



Producers



Producers



Producers
render : Producer → 



Producers
render : Producer → 

clip : String → Producer



Producers
render : Producer → 

clip : String → Producer

(render (clip "demo.mp4")) ⇒ 



Filters



Producer Producer
Filter



(attach-filter bunny-clip (sepia-filter))



(attach-filter bunny-clip (sepia-filter))



Playlists



Producer Producer Producer Producer

Time



(playlist (clip "jumping.mp4")
(clip "flying.mp4"))



Producer Producer Producer Producer

Time



Producer Producer Producer ProducerTransition

Time



(playlist (clip "jumping.mp4")
(fade-transition 1)
(clip "flying.mp4"))



Multitracks
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Producer

Producer

Producer

Producer

Merge
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(define WIDTH 1920)
(define HEIGHT 1080)
(multitrack (color "black")

(overlay-merge 0 0 (/ WIDTH 2) HEIGHT)
(clip "running.mp4")
(overlay-merge (/ WIDTH 2) 0 (/ WIDTH 2) HEIGHT)
(clip "flying.mp4"))
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Language

Library
Producers Filters

Playlists Multitracks





Primitives



List Comprehensions



Modules





Functions





#lang video
;; Create a mosaic of four videos
(for/vertical ([i (in-range 2)])
  (for/horizontal ([j (in-range 2)])
    (external-video "branded.vid"
      (clip "logo.png")
      (clip (format "~aX~a.mp4" i j)))))



#lang video
(clip "dragon.mp4")
;; Create a mosaic of four videos
(for/vertical ([i (in-range 2)])
  (for/horizontal ([j (in-range 2)])
    (external-video "branded.vid"
      (clip "logo.png")
      (clip (format "~aX~a.mp4" i j)))))



Implementing Video
+ Editing

Manual Editing



From Libraries to

Languages
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We make DSLs using

Linguistic Inheritance
Movie Script

Video Implementation

Racket

Re-export construct

Remove construct

New construct

Change construct



(for/playlist ([scene (in-list scene-list)])
  (multitrack scene

(overlay-merge 10 10 300 300)
(clip "logo.mp4")))



(define (for/playlist seq body)
  (apply playlist

(for/list ([i (in-list seq)])
  (body i))))



(define (for/playlist seq body)
  (apply playlist

(for/list ([i (in-list seq)])
  (body i))))

> (for/playlist (list (clip "a.mp4")
                      (clip "b.mp4"))
    (λ (scene)
      (multitrack scene

(overlay-merge 10 10 300 300)
                  (clip "logo.mp4"))))



(define-macro (for/playlist seq . body)
  `(apply playlist

(for/list ,seq
  ,@body)))



(for/playlist ([s (list (clip "a.mp4"))])
  (multitrack ...))

⇒ elaborates

(apply playlist
(for/list ([s (list (clip "a.mp4"))])
  (multitrack ....)))



(for/playlist ([s (list (clip "a.mp4"))])
  (multitrack ...))

⇒ elaborates

(apply playlist
(for/list ([s (list (clip "a.mp4"))])
  (multitrack ....)))

⇒ evaluates

#<playlist>



(let ([playlist 42])
  (for/playlist ....))
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(let ([playlist 42])
  (for/playlist ....))

⇒ elaborates

(let ([playlist 42])
  (apply playlist ....))

⇒ evaluates



(define-macro (for/playlist seq . body)
  `(apply playlist

(for/list ,seq
  ,@body)))

> (let ([playlist 42])
    (for/playlist ([s (list (clip "a.mp4"))])
      (multitrack s
                  (overlay-merge 10 10 300 300)

(clip "logo.mp4"))))



(define-syntax-rule (for/playlist seq
  body ...)

  (apply playlist
(for/list seq
  body ...)))



(define-syntax-rule (for/playlist seq
body ...)

  (apply playlist
(for/list seq
  body ...)))

> (let ([playlist 42])
    (for/playlist ([s (list (clip "a.mp4"))])
      (multitrack s
                  (overlay-merge 10 10 300 300)
                  (clip "logo.mp4"))))









Non-Local
Language Features



#lang video

(define talk ...)

(define logo ...)

talk

logo

logo



#lang video

(define talk ...)
(define logo ...)

(provide vid)

talk
logo

logo

(define vid (playlist

))



Interposition Points

#%app

#%module-begin



(+ 1 2)

⇒elaborates

(#%app + 1 2)



#lang video

logo
talk

;; Where
(define logo
...)
(define talk
...)

(module anon video
  (#%module-begin

logo
talk
(define logo
  ...)
(define talk
  ...)))

parses



(module anon video
  (#%module-begin

logo
talk
(define logo
  ...)
(define talk
  ...)))

(module anon racket
  (#%module-begin

(require vidlib)
(define logo
  ...)
(define talk

...)
(vid-begin vid

logo
talk)))

elaborates



#lang racket



(require syntax/wrapping-modbeg)
(define-syntax video-module-begin
  (make-wrapping-module-begin ...))



(require syntax/wrapping-modbeg)
(define-syntax video-module-begin
  (make-wrapping-module-begin ...))



#lang racket/base
... run time code ...

(define-syntax macro-name
  ... compile time code ...)

... run time code ...))



(define-syntax id expr)

id : run time binding

expr : compile time expression



Movies as Programs:
A Tower of Languages







FFI



Source File

Video Data Structure

FFmpeg Filter Graph

101010
010101

Runtime

Output
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An FFI DSL

int av_frame_get_buffer(AVFrame *frame,
                        int align);

(Scheme Workshop, 2004)



An FFI DSL

int av_frame_get_buffer(AVFrame *frame,
                        int align);

(define-ffmpeg av-frame-get-buffer
  (_fun [frame : _av-frame] [align : _int]

-> [ret : _int]
-> (maybe-error? ret)))

(Scheme Workshop, 2004)



An Object DSL

(define-ffmpeg av-frame-alloc ...)
(define-ffmpeg av-frame-free ...)

(define-constructor clip video
  ... av-frame-alloc ...

av-frame-free ...)



OpenGL FFmpeg



Documentation
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A Documentation DSL

(ICFP, 2009)



A Documentation DSL

#lang video/documentation
@title{Video: The Language}
@(defmodulelang video)

Video Language (or VidLang, sometimes referred
to as just Video) is a DSL for editing...videos.
It aims to merge the capabilities of a traditional

(ICFP, 2009)





OpenGL FFmpeg



Types



(clip "clip.mp4"
#:start 0
#:end 50)
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(cut-producer 

#:start 0
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(clip "clip.mp4"
#:start 0
#:end 50)
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A Typed DSL

(POPL, 2017)



A Type Implementation DSL

(define-typed-syntax (clip f) ≫
  [⊢ f ≫ _ ⇐ File] #:where n (length f)
  -------------------------------------
  [⊢ (untyped:clip f) ⇒ (Producer n)])

(POPL, 2017)



OpenGL FFmpeg
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We have a problem…

We want to solve it in the
problem domain's own language…

syntax-parse
A DSL for making DSLs

DSL
 V 

(ICFP, 2010)



(define-syntax-rule
  (define/playlist (name args ...)

  body ...)
  (define name

  (λ (args ...)
  (playlist body ...))))
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(define-syntax-rule
  (define/playlist (name args ...)

  body ...)
  (define name

  (λ (args ...)
  (playlist body ...))))

> (define/playlist (double (A B C))
    A)



(define-simple-macro
  (define/playlist header:function-header

  body ...)
  (define header.name

  (λ header.args
  (playlist body ...))))



(define-simple-macro
  (define/playlist header:function-header

  body ...)
  (define header.name

  (λ header.args
  (playlist body ...))))

> (define/playlist (double A)
   A
   A)



(define-simple-macro
  (define/playlist header:function-header

  body ...)
  (define header.name

  (λ header.args
  (playlist body ...))))

> (define/playlist (double (A B C))
    A)



OpenGL FFmpeg







Editor-Oriented

Programming



e Future…



begin-for-syntax

define-syntax



begin-for-editor

define-editor



#lang editor

(define-editor video-editor ...)

...

(play )



OpenGL FFmpeg





https://lang.video



https://lang.video







anks For Watching

http://lang.video
@videolang We make DSLs using

Linguistic Inheritance

OpenGL FFmpeg


