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But not for one application...
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math
svgwrite

drawing = svgwrite.Drawing(“sphere,

radius !

centerX

centery

highlightX = centerX + radius
highlightY = centerY + radius

spacing

» def distance(xl,yl,x2,y2):
math,sqrt((x2-x1)«» (y2-y1)+=2)

range({centerX-radius, centerX+radius+spacing, spacing):
y range(centerY-radius, centerY+radius+spacing, spacing):
distance(x, y, centerX, centerY) radius:
circle = drawing.circle(center=(x,y), r=spacing/2, fill
drawing.add(circle)

drawing.savel()
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def distance(xl,yl,x2,y2):
math,sqrt((x2-x1) (y2-yl)

range{centerX-radius, centerX+radius+spacing, spacing):
y range(centerY-radius, centerY+radius+spacing, spacing):
distance(x, y, centerX, centerY) radius:
circle drawing.circle(center=(x,y), r=spacing/2, fill
drawing.add(circle)

drawing.save()
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y range(centerY-radius, centerY+radius+spacing, spacing):
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drawing.add(circle)

drawing.save()
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Better for both experts and non-experts
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Existing Approach: DM + Code




Existing Approach: DM + Code

Bret Victor, “Drawing Dynamic Visualizations”
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Existing Approach: DM + Code

Bret Victor, “Drawing Dynamic Visualizations”
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Our Approach: Code + DM

)x sketch-n-sketch v0.4.2 [Heuristics) Fair [Orientation] Vertical

(def [x@ y@ » ep n] 3 Boxes PLDI ~
[50 120 20 %0 30 3]) _—

(def boxi (\
(let xi (+ x@ (* i sep )) Undo Redo

(rect 'lightblue' xi y@ w h))))
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(svg (map boxi (zeroTo n)))
[Zones) Hidden

rect3 RightEdge (ACTIV
20{w} [Widgets] Shown

Chugh et al. [PLDI '16]




Our Approach: Code + DM

}x sketch-n-sketch v0.4.2 [Heuristics] Fair [Orientation) Vertical

] 3 Boxes PLDI ~

Edit Code

(def [x0 yO n ¢

[81 124 20 90 65! 3])

(def boxi (\
(let xi (+ x@ (* i sep )) Undo = Redo
(rect 'lightblue' xi y@ w h))))

WLoo~NOOWUH WN =

(svg (map boxi (zeroTo n)))
[Zones) Hidden

rect3 Interior (’ Y hown
124{y0} 81{x0} [Widgets) S

Chugh et al. [PLDI '16]




[PLDI '16] Code First, Then DM
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C file:///Users/brian/Documents/open_source/sketch-n-sketch/build/out/index.html & =

)’ sketch-n-sketch v0.4 [Heuristics)] Fair

(def 100) . .
(def [ ' ~Y) [20@ 200)) Scratch
(def { (+ centerX (/ radius 3)))
(def (- centerY (/ radius 3)))

(def 20)

(def
(map
QO A
(let x (+ centerX (+ (neg radius) (* 1 spacing)))
(let y (+ centerY (+ (neg radius) (* i spacing)))
(circle 'blue’' x y (/ spadd
D))
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Goal:

Less Keyboard,
More Mouse.
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New DM Tools

}x sketch-n-sketch v0.5.2

Code Canvas
Run Code
Revert
Undo Redo
Clean Up

Cursor
Line Box
Oval Path
Poly  Text

A bounds. 4

Dig A=B

Dupe Merge

[Heuristics) Biased

(Ghosts] Shown

[Orientation] Vertical

[Out] Canvas
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New DM Tools

Draw

)’ sketch-n-sketch v0.5.2
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Code Canvas

BLANK
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Clean Up

Cursor
Line Box
Oval  Path
Poly  Text

A8 bounds. <
Dig A=B

Dupe Merge

[Heuristics) Biased
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[Orientation] Vertical

[Out] Canvas
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New DM Tools

[Heuristics] Biased [Orientation] Vertical
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New DM Tools
Abstract
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Code Canvas
Run Code
Revert
Undo Redo
Clean Up
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Line Box
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Demo

Abstract

)’ sketch-n-sketch v0.5.2 [Heuristics] Biased [Orientation] Vertical

(def O\ [
(def e[ 7 [left top right

(def
(let e[ ] [left top rig
[ (rectangle color 360 @ @ bounds) 1))

LNV &EWNM

10 (def

11 [ (line line2_color line2_width left top right
12

13 (def

14 (let [ T [ (* 0.5! (+ left right)) (* 0.5!
15 [ (line line2_color lineZ_width left bot x2 y2
16

17 [ (group bounds (concat [ rectl lineZ line3 1)) 1)
18

19 (blobs [

20 (withBounds [73 112 449 4738)

21 (newGroup4 499 19 369))

22 1

[Ghosts] Shown [Out] Canvas




Demo

Abstract

)’ sketch-n-sketch v0.5.2 [Heuristics) Biased [Orientation) Vertical
Code Canvas

Cdef nentroups (G :

f y righ
(def e[ ] [left top right Run Code

(def Revert
(let @[ ' ] [left top rigk
[ (rectangle color 360 @ @ bounds) 1)) Undo Redo

Clean Up

Lo~y H WN =

(def
[ (line line2_color lineZ2_width left top right

(def Cursor

(let [ x2 yZ) [ (* 0.5! (+ left right)) (* 0.5! (EENTRREEEFI
[ (line line2_color line2_width left bot x2 y2

Oval Path
Poly Text

(blobs [ A
(withBounds [195 235 382 450) m

(newGroup4 499 19 369))
(withBounds [43 65 107 222] (newGroup4 499 14 171)
(withBounds [157 39 446 123] (newGroup4 499 3 43)) I
(withBounds [48 329 168 46471 (newGroup4 499 19 247
(withBounds [68 511 466 601] (newGroup4 499 19 311
(withBounds [215 145 278 205] (newGroup4 433 7 97 ML )
(withBounds [333 151 436 230) (newGroupd4 499 7 265
(withBounds [411 349 462 432) (newGroup4 499 10 344

[ (group bounds (concat [ rectl lineZ line3 1)) 1)

[Ghosts] Shown [Out) Canvas
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let rectl = ...
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group 0 0 999999
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Relate

N. Sketch-n-Sketch

\. J

def polygon7 bot (+ (+ (* 0.5!...
def k3105 (/ (- (+ (- polygoné...
def polygon7 top (- (* 0.5! (+...
def [polygon5 right k3038] [(-...
def k3061 (/ (- (+ polygon5 ri...
def polygon6 bot (- (+ (- poly...
def k3063 (/ (- (+ polygon6 bo...
def polygon5 top (- polygoné t...
def k3103 (/ (- (+ (- polygon5...
def [k3041 polygon5 bot] [(- p...
def k3134 (/ (- (+ k3041 helpe...
def k3141 (/ (- (+ k3038 helpe...




Relate

(e N - .
>Al SketCh'n'SkEtChJ }“ Sketch-n-Sketch++)

. .

def polygon7 bot (+ (+ (* 0.5!...

def polygon7 top (- (* 0.5! (+...

def k3063 (/ (- (+ polygon6 bo...
def polygon5 top (- polygoné t...

def [k3041 polygon5 bot] [(- p...
def k3134 (/ (- (+ k3041 helpe...
def k3141 (/ (- (+ k3038 helpe...

def k3105 (/ (- (+ (- polygoné... S I I Iarter
def [polygon5 right k3038] [(-...

def k3061 (/ (- (+ polygon5 ri... Al b

def polygon6 bot (- (+ (- poly... ge ra
def k3103 (/ (- (+ (- polygon5... _+_

Functions




Abstract

( )
k}‘. Sketch-n-Sketch++J
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K}‘. Sketch-n-SketchJ

Abstract

(@

; Top-Level Defs
(def rectl ...)

(def line2 ...)
(def line3 ...)

; Main Expression
[ rectl ... ]

( )
k}‘. Sketch-n-Sketch++)
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K}‘. Sketch-n-SketchJ

Abstract

(@

(def groupl
(def rectl ...
(def line2 ...
(def line3d ...

[ rectl ... ] )

groupl

( )
k}‘. Sketch-n-Sketch++)

Refactor
Programs
of Arbitrary

Structure
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Related Work

Programming

by Example

DM + Code Domain Apps

DDV SHINES Parametric CAD

Metamouse |
Apparatus Mondran Procedural modeling

Constraint Code + DM
Oriented Systems

Wang et al.
Sketchpad Live PBE

ThinglLab McDirmid's Demos
Juno-2 Sketch-n-Sketch




Our Approach

Start with general-purpose language

add D.M. features.
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Goal:

Less Keyboard,
More Mouse.
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Sketch-n-Sketch
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Thank you!
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