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IDESs for Generative Design



m dots vl | Processing 2.0b5
File Edit Sketch Tools Help

dots_vl §

dots_vl.pde --
int strokeweight = 20; Weight of drawing stroke
int bgcolor = 50; Color for canvas backaground

0id setup() { Executed once
51ze (400, 400); Canvas size
smooth(); Enable antialiasing

backaround(bgcolor); 5et backaround colour for canvas
(RGE 1evels all ti m hu [
strokeWeight(strokeweight); Set thickness of

textSize(20);

xTA11an(CENTER) ;
text("Click the mouse here to start", 200, 150);
text("Space bar: clear canvas", 200, 200);
text("Left/right arrows: change stroke size", 200, 250);

01d draw() { Executed continuously
i T (Tocused) IT we have mouss
point(mousex, mouseY);

oid keyTyped() { Executed when a key is typed
i T (key == int(' ')) pace bar clears the canva
background(bgcolor);
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pper - hopper3d Geodesic Dome Structure Generator (GGDSG) Geometry Gym 02.05.12

Offsat the UV Point Grid

Sk Grid into Rows

Fip List Nesting

Fle Edt View Amange Soluion Window Help Grasshopper3d Geodesic Dome Structure Generator (GGDSG) Geometry Gym 02.05.12
Params  Math  Sets Vector Curve Surface Mesh  Intersect Transform | GeomGym | TDM Solutions  Extra

BOLBLE®S” BHL @A < AVILCHS oo YYM dezd |

w @ . _ Q@ QO L |

1874600 7 v\ 7

2 ] P ,' Al
JCOSANEDRON W] " - H 7 r
| [(oohyboti ot W] * P 1 l "

o2
Socieo folve V)

Ny O
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IDE In the Web
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® T ®  [Mcank Pston Assembly -« [} Google
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File© View Node Code Help Mobius v0.1.1

Perspective View B 9 0 X @& Parameters > Node Designer Toolkit
This node needs no inputs Input: mesh option: none Node Design
Input: func option: none
E : Add Input
Add Output
Add Variable
Graph = Controls
modify_faces * for each
Output envelope =[] if else
O—0O e W v for each face in mesh.faces | Functions
| .
: i curve0 l | polygon0 Ist.extend ( envelope ,
i —O—O- func( face ).structure ) Search
| s e
O cross_sections i
—©®—0—0— [ " :
lloft_surface0  —O—{p— structired expression
-------- ’ degToRad
ﬁ radToDeg
modify_faces0 <
sin
cos
sigDig
print
frm
byXYPoints
Console -4 14
byXZPoints

162478 Fvamnle lanaded
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Requirements

No installation or updates

Help the programming process
Traceability
Immediate feedback

Intuitive parameter adjustment

Integrate into the architect’s workflow



Luna Moth

— cons:

cons:

cons:
cons
cons:
cons:
cons
cons
cons

cons
cons:
cons:
cons
cons:
cons
cons:

domIi

func

r];

func
Lei

1

,

t {map, division, cartesianProduct, count} - sequence;
t {compose} - functional;

t floors - 3;

t floorwidth

t floordepth - 7
t floorToCeiling
t slabheight

t stairWidth 1.€

t stairStephum

t spacesBetweenColumns - 3;
t backColumnDistanceToEdge 203
t frontColumnDistanceToEdge a3

t columnToSide
t columnSide
t foundationSide

t foundationHeight H

no();
tion domIno() {

slabs(),
columns(),
stairs()

tion slabs() {

t floorslab - [

box. bycorners ([
point.byxvz(o,

9, 9),

point.byxvz(floorwidth, floorDepth, slabHeight)

box. byCorners ([

point.byxvz(floorwidth, o, 0),
point.byxvz(floorwidth « stairWidth, stairwidth, slabHeight)

box. byCornerxyz(

point.byxvz(floorWidth, stairwidth, o),
[2 stairwidth, stairWidth, slabHeight])

map(
i - translate(fl

count(floors

)

oorslab).byz(i (slabheight - floorToCeiling)),
):

Qw
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Luna Moth - Demo

19



Workflow Integration
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Annctste  Paamebic  View  Masage  Outpet  Addme  AMD  Exprevs Tock o
Diow Modily - Amnctation” Layers - Block - Propeties 's Groups” Usiiies * Clgbosrd! View » C (O O locahostioso

Ines-wall.js
o a
= 3
- | comst cRevit 3
- e mst Mevit H
- ast eRevit H
- fo i do(sottom, width, Reight, 2)
- 4 P brickMovesent(bottom);
4 let €1 - point (p, vector.byXY( wicth . helipnt D H
s et 2 point (p, vector . byXYZ(wioth » heignt » 2 1));
- box.byCorners((cl, <2));
- )
- ~ -
w5t § i . =
- w3t saliencliaRevit H - - Y=
- function brickMovement(pt) ( < z
7 random. integer(+) = K ey o ———
? poist.acd(pt, vector.byX(salienciaRevit)) == e - =
1 Pt P S e — ——
) e T ===
S S =
unction beickd(p, lod, att, €) { =2 S e
Qado  §) 3 - U ety ~_ -
(a1t 3) : R e e e S
point.scd(p, vector.byX¥(e » ladol ) —— s
_ 8 oy point.ada(pp, vector.byY(1ad02)); e
14 Ustited - SherchlUp Make point.sde(pp, vector.byZ(alt2)); R e S R
fe (9 View Comera Oupw : point.acd(pp, vector.byYZ(lado2, alt2)); \:7.\'.“ e SIS
X rightCuboio(pp, €, lado2, alt2),
rightCuboid(pl, e, lado2, alt2),
rightCuboia(p2, e, lado2, alt2),
rightCubold(pd, e, lado2, alt2)
)
)
SN
fusction bricki(s, taso, ott, ) { 3 i\\ X
t (lads  §) 3 - ™ WG
@t 3 2.9 RTINS
p pp - point.add(p, vector.byXY(e , lado2 ) z SoX Ty ‘\\ o
t p1 - point.add(pp, vector.byY(lado2)); \0%,\\ ~N \\A
~
a5t p) - point.scd(pp, vector.by¥Z(lado2, alt2)); s \\‘\\‘si\
( ‘\ e
rightCubois(pp, €, lado2, alt2), G
rightCuboia(pl, e, lado2, alt2), ~ S
rightCubolis(pl, e, lado, alt2) SIS
i \\ ‘
) N
A ast length ;
it helight H
st clelck :
onst hBrick ;
st eBeick ;
mst aleicks

a5t mleicks







Performance Evaluation



Performance Evaluation

Examples that can be generated by programs

Compared with other IDEs

Grasshopper, Rosetta, Open)SCAD
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25



Future work

Better integration
faster

more design tools

Better development experience
illustrated programming
timetable traceability
code completion

error reporting



Contributions

Luna Moth: A Web-based Programming Environment for Generative Design

35th eCAADe conference: Sharing of Computable Knowledge (accepted)

Luna Moth: Supporting Creativity in the Cloud

37t ACADIA conference: Disciplines & Disruption (submitted)
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Implementation
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Rendering



Rendering

sphereCube(w, sphR) {
let sph = sphere.byRadius(sphR);

return [
translate(sph).byXYz(e, 0, 0),
translate(sph).byXYZ(w, 0, 0),
translate(sph).byXYZ(w, w, 0),
translate(sph).byXYZ(@, w, 0),

coo20000
2 iy fee
) ®

let g = sphereCube(10, 1);

g5

® @@ ® @*@‘@@ Render -

eooo0000
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Results Three.js Scene Image



Traceability

Rendered

Object AST Node

Expression Rendered
Results Objects

AST Node




Running for Traceabillity



Running for Traceabllity

sphereCube(w, sphR) {

let sph = sphere.byRadius(sphR); @ S
return [ ‘
translate(sph).byXYz(e, @, 0), # - ,@
translate(sph).byXYZ(w, @, 0), .a -y
translate(sph).byXYZ(w, w, 9), m. i
translate(sph).byXYZ(0, w, 0), é“o \@
L EEs A
¥

let g = sphereCube(10, 1);
g5

Program

sphereCube(w, sphR) {

let sph = sphere.byRadius(sphR);

return [
translate(sph).byXYZ(@,
translate(sph).byXYZ(w,
translate(sph).byXYZ(w,

Generate

translate(sph).byXYz(@,
IH
}
let g = sphereCube(10, 1);

g5

Instrumented

Program

Transformed
AST

),
),
2),
),

a" E‘ "a ‘a‘s‘e Ae;e

Results
Expr -> Results



Literal Adjustment

str -> str -> int -> int -> str




Workflow Integration

Uses
Ul

Web Application

——>
Uses

Bridge API

Rosetta Remote
Service

———>
Calls

operations

Design Tool

run without traceability -> call operations on Rosetta Remote Service (as in RPC)

Start

Service

Generate
in Tool




