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Introduction

This presentation captures over 200 examples of computer software and
hardware interfaces for authoring data and programs from the 1960s
through the present day.

It I1s presented in eight sections. Additionally, some of the frequently
occurring design patterns are cataloged in the last section.

Origins IDE (Environments & Experiments)
Bits to Atoms Learning From/Within Cyberspace
Design Machine Remaking Reality

Visual Interfaces Design Patterns
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Origins
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Text Editors



The principlce difference between line editors and display editors
is that display editors provide instant feedback to user commands,
whereas line editors require sometimes lengthy input before any

effects are seen. The advantage of instant feedback, of course,

is that if a mistake is made, it can be corrected immediately,
before more damage is done. Editing in ‘ed' requires more strategy
and forethought; but if you are wp to the task, it can be quite
efficient.

1971



Emacs 1976-Today
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Vim 1991-Today

// These two lines are required to initialize Express im Cloud Code.
Bar express = require('express');
var app = express();

Ff Global app configurationm section

app.setl'views' '] ') fF Specify the folder to find templates
app.set | ! | // Set the template engine
app.uselexpres Ff Middleware for reading request body

J/ This is an example of hooking up a request handler with a specific request
f/ path and HTTP verb using the Express routimg API.

s function(req, res) {

» 1 message: 'Congrats, you just set up your app!' });

app.get('/hello
res. render('hello
});

Fl /S Example reading from the request query string of am HTTP get request.
// app.get('/test', function(req, res) {

rr // GET http://example.parseapp.com/testtmessage=hello

Iri res.send(reg.query.message) ;

i3

ff ff Example reading from the request body of an HTTP post request.
/f app.post('stest', functionm{req, res) {

rr ff POST http:/fexample.parseapp.com/test (with request body

£r res.send( reqg.body.message) ;

i}

ff Attach the Express app to Cloud Code.
app.listen);

‘require’ was used before 1t was defined.




Sublime Text 2008-Today

GROUP 1

main.cpp — Users/.../sa

Core.cpp wiring_digital.c GDE Disassembly

USBCore.cpp fUsers/ikravets/.platformio/packages/f rame:

PORT-=Group [g_APinDescription [ulPin] 2 , #1
b4 : 3 B ae r . #0
GROUP 2 4 0 '
_ INPUT_PULLDOWN : : BxB0ea4c y [r32, #4]
GDE Disassembly 5 fUsers/ikravets/.platformio/packages/f rame
GROUP 3 PORT-=Group [g_APinDescription [ulPin] ] fUsers/ikravets/.platformio/packages/f rame
PORT—>Group [g_APinDescription [ulPin] B fUsers/ikravets/.platformio/packages/f rame
GDB Callstack P9 P o IEserss eLs/.p [ ' #',_;F]‘" ges/ 1
C . , H20
GDB Breakpoints 18 fUsers/ikravets/.platformio/packages/f rame
GROUP 4 PORT-=Group [g_APinDescription [ulPin] 11 ) ABAcBB: b.n @xdcc® =< +220=
H 12 g kravets/.platformio/packages/f rame
GDB Threads fUsers/ikravets/.platformio/packages/f rame
GDB Console ; OUTPUT: 14 fUsers/ikravets/.platformio/packages/f rame:
_ ] fUsers/ikravets/.platformio/packages/ T rame:
GDEB Session i P{]RT—I:aGrnup[g_AF’inI]escriptinn[u'LF’in] » 16 , [pc, #48]
FOLDERS 17 @x@80e4cs: r #1
¥ = sublime-text : I = f
PORT—=Group [g_APinDescription [ulPin] 2 #3
¢ [ .pioenvs - 2
> [ lib
¥ [= src
main.cpp
.gitignore

platformio.ini

) ) void digitalWrite( wint32_t ulPin, vint32_
platformio.sublime {
. R2
( g_APinDescription[ulPin].ulPinType @ e )
H ikravets/.platformio/packages/f rame
fUsers/ikravets/.platformio/packages/f rame
fUsers/ikravets/.platformio/packages/f rame

Pl FURFE A ™

GDEB Callstack GDE B ) ¥ GDE Threads GDE C

pinMode (ulPin 31, ulMode 1,); 1 a1 stopped pinMode (ulPin 31,

UsSBDeviceClass Ax2B080600 ulMode 1);
USBDevice=,this@entry - 0x200006 2
USBDevice=, );

main(};

B Line 62, Column 12 1 misspelled word Spaces: 2



Atom

Project
v real-time
Q .git
. g lib
buffer-binding.js
editor-binding.js

guest-portal-binding.js
join-portal-dialog.js

normalize-uri.js

real-time-package.js

(S) node_modules

> [l script

> [ styles

> [ test
Q> .gitignore
travis.yml
index.js
[1] package-lock.json
[1] package.json
README.md

lib/real-time-package.js

GitHub

real-time-package.js

const {CompositeDisposable} = require('atom')
const {allowUnsafeNewFunction} = require(‘loophole')l

let Client
allowUnsafeNewFunction(() => { Client =|

require('./buffer-binding")

const BufferBinding
const EditorBinding = require('./editor-binding"')

module.exports =
class RealTimePackage {
constructor (options) {
consl

JavaScript
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Visual Studio Code 2015-Today

@ EXPLORER A nord.testjs java

4 OPEN EDITORS ' Java (java)
A nord.testjs src/js JavaScript (ja ipt) - C gured Language
4 NORD JavaScript React (javascrip )
> @ .idea Configure "JavaScript' language based settings...
e » B node_modules i S .
4 [ src });
» [l assets
4 [ js test("SNOWSTORM component colors are immutable", () => {
@ N noress expect (() => {
& nord.testjs SNOWSTORM.nord4 = "#FFFFFF";
R }) .toThrowError (TypeError);

: :native expect (SNOWSTORM.nord4) . toBe (NORD.nord4) ;
4 Sass
{.} .babelrc }) :

.editorconfig .
eslintrejs test("FROST component colors are immutable", () => {

.gitattributes expect(() => {
gitignore FROST.nord8 = "#FFFFFF";
@ .npmrc }) .toThrowError (TypeError);
.sassdocrc expect (FROST.nord8) .toBe (NORD.nord8) ;
.stylelintre.js }) :
™ _travis.yml
© CHANGELOG.md test("AURORA component colors are immutable", () => {
circle.yml —
e expect (() => {
guiptieJs AURORA.nord1l = "#FFFFFF";
LICENSE.md
}).toThrowError (TypeError);

(5 package.json
CEADME md expect (AURORA.nordll) .toBe(NORD.nord1ll);
B

¥ Feature/ghi-#36-javascript-implementation Ln42,Col30 Spaces:2 UTF-8 LF JavaScript ESLint @&

Microsoft
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Notebooks
Query & Response Environments
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Dubberly Design Office

JOSS

1143 6/13/70° 44 pal 1 [2]

Type "yes" if 23929<45-62,
Type 45-62,

45+62 = 2790

Type "yes'" if 23929>45-62.
yes
Type'lyes! if 97843=978u43,
Eh?
SORRY .
Eh?
Let x = 56275,
Type x.

X = 4200
Let g = x=75.
Type y.

y = 4125
Type x.y.
Eh?
Type x-y.

Xey = 1,7325+10%7
T¥pe x/y.
x/y = 1,01818182
Type x/y*9654,
x/y*9654 = 9829,52729

Let v=x+9986523/u.,
Type vexey.

Vexsy = 4,3326893-10%13
Typev.
Eh?
Type v.
v = 2,50083075+10%6
Type x.
X = 4200
Type y.
v = 4125
Type v*x+y/7.
vexty/T = 1.05034898+10%10
Type v/x.
vV/X = 595,435893
Type v/xty+89/67+34,
V/X+y+89/6734 = 4765,60007
Type v-X.
v-x = 2,49663075+10%6

RAND Corporation

An Overview of Data Authoring Environments

July 2, 2018

1966

1.2.1



Mathematica

bifurcation.nb *

File Edit Insert Formmat Cell Graphics Evaluation Palettes Window Help

8] bifurcate[f . 80 _, k0_, k_, while : (True &)] :=Nestﬂhilehist[f, al, while, 2, kO+k-1] /f Drop[#z, kO] &
logistic = {r, v} — r v (1-17); B
vrz- ROWw@ {"Initial wvalue: ", al = RandomReal[{0.1, 0.59}]}
Row@{'Points per r: ", density=102}
Row@ {"Initial k: ", k0 =10"}
Row®@ {"Time taken: ", Timing[
plotData = ParallelTable [ { ConstantArray[r, density]. bifurcate[leogistic[r, #] &, a0, kO, density]}".
{r. 3.5, 4, 0.0001}] // Flattem[z, 1] &;
1010 * ="}
Row @ {"Data length: ", plotData // Length}

oma- Initial value: 0.728935 3
ormsl- Points per r: 100 H
oo~ Initial k: 10000 3
oni1lj- Time taken: 41.1666 = H
ssz- Data length: 500100 3

visp- ListPlot [plotData, PlotStyle + {PointSize[0]., Opacity[0.1])}., ImageSize —+ 800, PlotRange —+ {All, {0, 1}}.
LabelStyle — 16]

14
|

1.0

Sl

75%

Stephen Wolfram
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IPython

IPy IPython Dashboard %/ 1Py spectrogram %

(5] [O 127.0.0.1:8888/a5222740-848b-4ac1-b212-d732c9F8F78b

TIPIvl: Notebook spectrogram  Last saved: Mar 07 11:14 PM

File Edit View Insert Cell Kernel Help

4=

a % ] w] Tt i+ ¥ [ 3 n Markdown ¥

Simple spectral analysis

An illustration of the Discrete Fourier Transform

N-1 Imi
Xk=Zzne_Th k=0,...,.N—1
=0

using windowing, to reveal the frequency content of a sound signal.

We begin by loading a datafile using SciPy's audio file support:

In [1]: from scipy.io import wavfile
rate, x = wavfile.read( test_mono.wav')

And we can easily view its spectral structure using matplotlib's builtin specgram routine:

In [2]: fig, (axl, ax2) = plt.subplots(1l, 2, figsize=(12, 4))
axl.plot(x); axl.set_title( 'Raw audio signal')
ax2.specgram(x); ax2.set_title( 'Spectrogram’);

—4000 o -
—6000 02
—8000

10000 0 10000 20000 30000 40000 50000 0.0

Raw audio signal ectrogram
8000 T T g- T L0 o T SE.';_r _.-g' R T
el R Y R SR, BT
6000 dnbil
4000 0.8 - ¥ ot
s
2000 { MH ¢
06 it i
0 Wmff’ﬁg # 7
sl
2000 oA -~
pal M

[+]

(4]

Fernando Pérez
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Jupyter 2014-Today

‘: Jupyter Custom Display Logic (unsaved changes) & | Logout

File Edit View Insert Cell Kernel Widgets Help Mot Trusted | Python3 O

+ = B B 4 ¥ MHBun B C W  Makdown 4

In [4]: x = Gaussian(2.0, 1.0)
b4
out[4]: N(u=2,6=1), N=1000

You can also pass the abject to the display function to display the default representation:

In [5]: display(x)

Nu=2,6=1), N=1000
Use display_png to view the PNG representation:

In [6]: display png(x)

Mp=20=1), N=1000

ml Jd
1] 5
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Tonic/RunKit

Data Visualizing

(O node 032 = P version: master ~  publish

new Buffer("Hello!");

v Bid Buffer (6 bytes) Data Explorer =
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Francisco Tolmasky
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Data Visualizing

(O node 02 = ¥ version: master ~  publish

var coords = {latitude: 37.773972, longitude: -122.431297};

Object Map Coordinates ~

R ~
3 \?: n Ra ae«-. Pablo
wa =, e || . e
{ : N

Liillement roh.

Q_ npm

(. # o
Leaflet | Map data © OpenStreetiMap contributors, CC-BY-SA, Imagery & Mapbox

[+
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Observable

eoe < [im]

@ beta.observablehg.com & ] [l ’T

O Observable Search ¥ Fork [ Scratchpad m

Mike Bostock - Dec 21, 2017 v}
Building a better computational medium. Founder @observablehg.

Creator @d3. Former @nytgraphics. Pronounced BOSS-tock.

& Featured in Intreduction 7 5 forks

> Introduction to Notebooks

This is a notebook—an interactive, editable document defined by code. It's a
computer program, but one that’s designed to be easier to read and write by
humans.

A notebook can be used as a scratchpad for exploring data, or to explain quantitative
phenomena. Because the code runs live in your browser, notebooks are also a
powerful medium for studying dynamic systems and algorithms. (See Stephen
Wolfram’s What [s a Computational Essay? for more.)

Notebooks are comprised of cells. A cell can be pretty much anything. For example,
a cell might contain a few paragraphs of text, like this one. Or a cell might contain
images, videos, charts, or other graphical and interactive elements. A cell can also
contain data structures, like numbers, strings, arrays and objects. Functions, too.

height > 160

»  Each cell, even a simple text cell like this one, is defined by a snippet of code. By
default the code is hidden, but the next cell is pinned so you can see it. The code has
a light gray background, and the cell’s content—the result of running the code—
follows.

~ | "My favorite number is 42."

"My favorite number is ${2 % 3 * 7}.°

5 All code is editable, so try editing the code above! After making changes, click the
play button (») in the bottom-right corner of the editor to run the new code, or use
the Shift-Return €+ keyboard shortcut.

If this were your notebook, your edits would be saved automatically. But when you

edit someone else’s notebook, your changes are discarded when you leave; reload

I' I' _

Mike Bostock, Tom MacWright, Jeremy Ashkenas for Observable, Inc.
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Card-Stack / Kit-of-Parts



SmallTalk

isystem Browser

ol &5
Collections-Text
Collections-Arraye|
Collections-Stream
Collections-Suppor

Intery

al

LinkedList

M

dColl

Graphics-Primitiveq SortedCollection
Graphics-Display { ----- s

Graphics-Media

accessing
copying
adding

] removing
renumerating

d

do:andBetweenDao:
promoteFirstSuchT
ravarse

reverselig;

select: |Form Editor

Graphics-Paths

linstance]] class

collect: aBlock

User Interrupt

“Evaluate aBlock with each of my elements as the argument. C
resulting values into & collection that s Hike me. Answer with
collection. Qverride superciass in order to use add:, not at:put..

| newCollection |

newCollection « self species new.

self do: [ieach | newCollection add: (aBlock valua: @ach)].
+tnewCollection

Cod
‘CodeC

Paragraph>>characterBlockAtPoint:
Paragraph>>mouseSelect:to;
CodeController{ParagraphEditor)>>processRedButton

CodeControlier{Controlier)>>controiloop

controlActivity
self scrollBarContainsCursar
ifTrue:

[self scroll]
ifFalse:
[self processKeybo [J<Robson>SF>*

self processMoused [Filene]<Robson>SF>ScreenForm.st
cRobson»SF:ScreenForm.taxt

[Filene]<Robson>SF>ScreenformChanges.st

blueButtd
1l

savedArd
paragrap
startBlog

Alan Kay, Dan Ingalls, Adele Goldberg, Ted Kaehler,

Dubberly Design Office

,S31@537 cornar: [FileneJ<Robson>SF>WordGraphics.form
63@770

Rectangle fromUser origin

ScreenForm setFullPageWidth,

(Form readFrom: 'FilledSkate.form’) edit

Diana Merry, Scott Wallace, Peter Deutsch at XEROX PARC
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ThinglLab
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Trillium 1986
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Hypercard

Welcome to HyperCard

s @

HyperCard Tour HyperCard Halp

o 2

art Bits Addresses

.

QuickTire Tools

Phone

X &

FPractice

Home

E11937-1992 Apple Computer, Inc.
411 Rights Reserwved.

Mew Features

Dialer

1987-1998

3D Parametric Equations (SN =|
x(u, ¥) = Surface | +i3 45 |2
2*cos{ud+cos{yI*cos(u) [
i
ylu,r) =
4 *zin{u)+ecos{y)*sinu) £
i
z(u,v) =
zin{¥) 1
W
u:(3 |... [2%pi+.1|is 5327
Increment: |pif16
vi| 3 |... [2%pi+. 1|5 53]
Increment: |pif16
lel lvlJzl < {45 |45 |45 |
(<] connectu [<] “Depth ®
Eﬂunnectv El{i:ﬂ {::'E-
Export Draw qgraph i !
4.5 4.5

DMar‘k +|__h| D-Ir t:fi
=] 1 [= |HE‘.-F||IIUPL.I




ToolBook

File

Multimedia ToolBook - (Untitled)

Edit View Page

Object Text Draw Help

EREFEE
3

1

| < [ |52
P E|E|m s

=2 G| D0 &30 = (=22 A = = 2]
* i [ 0 C 0

12
L1

‘ (i

Bution

| 3D CheckBox

Option 1

0 OB

=) S T L=
Parent b
Clipboard ]

Name...
Draw b
Drag & Drop...

Character...
Line Count...

¥ Enabled

Scrollable
Sort Iltems

1990-2012



SuperCard 1989-2012

" @ sSupercard File Edit Go Tools Utilities Objects Text Help o = % s015:36:05 @
— e
2 O 6 Tools 2 ¥NaR & ki i
e PRIRpEHERE o S POAE Resource Manager
@' Card | I
¥ Bt " " ™ |File: | SharedFile = File: =

@ =

ol | . ;) [ Data Fork | Resource Fork ) [ Data Fork | Resource Fork |
evel Button

=e> > PORD : A s =

wControls I ICOM ML Down Arrow Action B
ICOM XL First Arrow
e — ] Edit mel ICOM WL Last Arrow
| | rET B o O ICOM L et Arrow
1 = ICOM KL Prew Arrow
w Indicators ICOM =L Return Arrow
ICOM 5L Up Arrow
— Farara 2 ICOM  Zoom (]
snd  Eoing
wFields | i znd  Harpsichord %
. E snd  Silence -
| HCmd  BuildClut X
RS e Resource Info Resource Info
w Draw e X Marne: L Next drrow (ICON)
I 26425
OoDoE /-~ u ) Size: 164 bytes
T+e2F Cancel )M OO O ScriptEditor
w Paint | Handlers || Structures || Commands || Functions || Messages || Properties || Script
i @ / 63 T f (9 ﬁ on mouselp |
= : visual effect "iris open'|
I:]: D O = // go to next card
end mouselp
w Widgets
—_ — ClickScript
| | [ : :
Navigation Multimedia Windows Menus
05X onl
¥ Y Event/Action
= - :
T When  card button “Bevel Button® B Is clicked card button "Bevel Button” of card ID 101 of window ID 100 of project
b Al = - == "Cameca:Users:witness:Documents:WikipediaDemo.sc45% Cancel E
Then | Lock field i

Name : Bevel Button ID: 102 Number @ 3

Options

Which field: Style : | Bavel e " IDisabled ¥ AutoHilite
card field ID 108 V! visible "I SharedHilite

_5cr|pz éi"zes -t;léer-r;rops Cancel 0K

w  Style specific properties

_ AutoBackground __| AllowDrag lcon
) heiaims — AllowDrop BevelStyle :  medium =
__| OffsetContents — ="
: Behavior : ushButton =
S - 1 _| AutoWidth A
_Prevlew 5cr|__pt... Cancel . 1 Popipdata

Bill Appleton for Silicon Beach Software (Later Aldus Corporation, Allegiant Technologies, Incwell DMG, now Solutions Etcetera)
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‘Bureaucracy Processing’

From Static Documents
To Living Environments
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WordStar

H:INTRU PHGE 1 LINE 9 LOL 11 INSERT UN

MALN MENLU >o» 0
Uelete—

char

hll chr 1f

- —=Cursor Hpuemenf—;_
“S char left "D char right

“H word left “F word right ‘J INSERT OM/OFI 1”J Help

B REIURN End hiriﬂrnﬂh| "0 Onscreen
£ line down "W line up "M Insert a RETURN |

"L screen up "R screen down “U Stop a command |
' ! ' ! ! ! . . ! ! 1

-=Scrolling—- line

1. Introducing HWordStar

HordStar 1s highly flexible and very wvisible. Watch the
screens as you give commands, and information in various
parts of the screen will guide you. You won’'t see all the
}nfﬂrmﬂilun all the time, but 1t will be there when vou need
1t.

HHERE YOU ARE
The seven WordStar menus are vour greatest aids. Thevy are

like signposts at the top of vour screen, showing vou where
ou are.

IHELP BEZINDENTEESET LMEASET RMESUNDLINEESLOFCEREBEGBLKEEENDBLKIEBEGF ILIBTENDFIL

| | —Hizcellanenuz— | -0ther MHenus-

176 | °1 Tab "B Reform | (from Main only)

| | K Block
“E line wup "X line down |71 word rt|”L Find/Replce again|™0 Quick “P Print

| |

| |

| |

1978-1999



LI (1 R |

=11 -

Eafd:we

str, 1 sekeja 1 11

Microsoft

Dubberly Design Office -

Poz, 2,4 cm wrs 1 Kol 1 RED: TNl ROZ] ZAs! | Fokdd

An Overview of Data Authoring Environments -

July 2, 2018

wiarazami b shapitan
* \Wsbawianie naghiwkiw | stopek

I | =2
Prayktad: "Trukui wiecej ni2 jedna
kopie®

Birea Blasiak
Dishes
ZBLTCZENIE Z INFORMATYEL 2
D& Frage nach dem

L] Utwbrz nowey dokument...
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Atlassian (Suite) 2002-Today

¥ JIRA Software

@ Teams in Space Back|og Configure = "

Scrum: Teams in Space ~
O

X Confluence

® New chat Search history

Development e Website Redesign o B -
Let's get the ball rolling on this redesignl o
ROOMS @ Chris Davis - Jan-15 4:26 PM
) Watercooler check out our web traffic last year (blue) vs. this year (red) & People
I Pag es Q Marketing o 0 Chris Davis - Jan-15 4:26 PM a a @* & @
k1
3 Web_traffic_YoY.png ~
" Development P, 23K Eiles
&) Website Redesign
N Blog oo [
VA i
@ IT Support > e
) DevOps @ Emma Bowerman - Jan-15 4:26 FM # 2 Standup reports
SPACE SHORTCUTS éﬁ'} and our redesign should make that spike even higher
+ Create a room e
AU datiE ar Eod Ei 100Posts |2MoNTHS
¢ Meeting Notes PEOPLE
. : R ; i
& Mitan avie 6‘ Chris Davis created WR-4: Sign-up flow redesign @ 8 Mentions %

*%a

j - © Kelly Evans voy WR-4: Sign-up flow redesign
@ Requwements x leazms-rw[.\u;:geillassmn net : Uber

@ Chris Davis

Type: @ Task Priority: + High Status: [EEEER ASSigncca Chris Davis

® Emma Bowerman
% Flle LIStS g Alana Grant - Jan-15 4:28 PM
That traffic great (*%) I'm ready to take on that sign-up fiow _*

Mike Cannon-Brookes and Scott Farquhar
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Pages

1

‘& Screenshot doc

BEACON SYMPHONY QORCHESTRA

2006 - 2007

This Season’s Featured Artists

Consecletuer arcy fp-
sum ornane pellentesgue
wahicull, in vehicela digm,

arnarg magna eral felis
wisd @ risus, Jusio,
Malesuada el

e ol

aoredt, v

aletlend. Reps

5 Lea Proosdan

CIas Uima,

25% 3| Pagedolb

Inspector Media Adjust Colors

=N

A

Fonis

|

Paragraph Styles

Firoa Foarm

Header

Heading 1
Heading 2

Bubr-hesding

SUB-TITLE

Character Styles

Baid Malke

Emmphasia

List Styles

* BlsSat
L Harvard
1, Legal

1. Mumbened Lisd

Title:
Keywords B ]
Comments
Words: 1,262
Pages: &
Limes: 285
Paragraphs: 54
Sections: &
Graphics: 21

Characters: B.490
Characters: 7,274

DSCNA18D,., DSCN4LEA,

el

DSCN41EE, ., DECN41ET,

CECRATTY

[t SRE v

00 & T B0

Stroke

Endpoints .

Shadow

Ang e

Offset Blur Opacity

Reflection

Opacity

File Info
Size z
Width
Position
X
Rotate -
Angle

(Ko Spaces)
Printed: Newver DSCNALES.... DSCNA180,., DSCN4LSL..
(" ShowFilelnfa ) (] 1772 iterms
O Craphilc Merrics

I\T @ B Al G G2

Height

Flip
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Docs

Apollo 11 research

File Edit View Insert Format

&= e ~ P k% -
1

Document Outline b 4
Apollo 11
Summary
&
The Spacecraft
Design

Command module
Service module
The People

Neil Armstrong
Buzz Aldrin
Mission Highlights
The Launch

The Landing

Return Trip

Google

Dubberly Design Office

Heading 1

Tools Table Add-ons Help Last edit was 3 hours ago

- Arial - 1 - B 7 UA- cofd EESEE [E- |=-i=-8 8 I

1 2 3 4 5 6 T

Apollo 11

|Summar].'

This is a research paper about the Apollo 11 moon mision in which Neil Armstrong, Buzz Aldrin, and Michael
Collins landed at Tranquility Base on the moon. The Apollo 11 lunar module, AKA The Eagle, landed on the
maon en July 20, 1969, When they landed, the message they sent back to Mission Contrel was “Tranquility Base
here. The Eagle has landed.”

The Spacecraft

The Apolio 11 mission had three spacecraft: the Command Module Columbia, a Service Module, and the Lunar
Module Eagle. Columbia was the only part of the spacecraft to return to Earth.

Design
The key NASA spacecraft involved in the Apolio 11 mission were the following: a Saturn V rocket. an Apollo
CSM-107 (CommandiService Module) and an Apollo LM-5 (Lunar Module, AKA "The Eagle”).

Command module

The Command/Service Module (CSM) was one of two spacecraft, along with the Lunar Module, used for the
United States Apollo program which landed astronauts on the Moon. It was built for NASA by North American
Aviation, It was launched by itself into suborbital and low Earth orbit test missions with the Satum IB launch
vehicle, and three times by itself and nine times with the Lunar Module as part of the Apollo spacecraft assembly

on the larger Saturn V' launch vehicle, which was capable of sending it to the Moon.

Service module

The Service Module contained oxygen, water, and electric power for the command module, It also housed the

sarvice nronilsinn svstam—ine rocka! enaine that nut the spacecralt info lunar orbit and later bonsted it hack

An Overview of Data Authoring Environments - July 2, 2018

Comments

Alexandre Saddi «

& Share

s | %
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Asana

Help v Apollo Enterpris... 9

= My Tasks Inbox Dashboard o Search
* Annual conference plan~ 90@. ) ()
List Timeline Calendar Conversations Progress Files Public to Marketing
April May
7 18 19 20 21 22 23 24 26 .26 27 28 29 30 1 2 3 4 5 6 7 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 26 26 27 28 29 30

| Today || = || - | 100% | +

Send save the date
email invites Swag bags for guests T-shirts Send event
reminder

v Set-up event

& 5
< Hire DJ

'$'V Hire video agency

=} Confirm final
. details
‘H

aterers

% . Collect catering proposals ‘d‘ Hire caterer

I ' I I i

hastry chefs

¥ . Collect dessert proposal ‘_.‘ Hire pastry chef

" ﬁ‘ Confirm final breakout sessions

#  Finalize breakout session
¥ content

i > % Print
Finalize men Design men re +
alize menu esign menu cards ‘“\ 5

Dustin Moskovitz and Justin Rosenstein
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GitHub 2008-Today

Pull requests Issues Marketplace Explore

@ Our new Terms of Service and x

L . Browse activit Discover repositories
Privacy Statement are in effect. y P

Repositories _I Sew repository +D|  zhxnlai starred Kotlin/kotlinx.serialization 5 hours ago
Kotlin/kotlinx.serialization + Star
Kotlin cross-platform f multi-format serialization

]

transfluxus/drop Kotlin ¥ 585 Updated Jun 25

zrispo/wick-editor
supercgeek/tangible-pong

supercgeek/2j2c_Stanford @ bertfreudenberg forked bertfreudenberg/Clembot from TrainingB/Clembot 7 hours ago
supercgeek/2j2c

supercgeek/RobotHuman TrainingB/Clembot + Star
katjacburgess/Python @pPython %1 Updated Jun 25

Show more

&% zrispo starred scottoffen/jquery.toaster a day ago

scottoffen/jquery.toaster + Star
jQuery plugin for displaying customizable toast notifications via Bootstrap
alerts

@®HTML W 61 Updated Jun 24

danzeeeman forked danzeeeman/microsoft-drop-ice from selfagency/microsoft-drop-i
ce 2daysago

selfagency/microsoft-drop-ice + Star
Tell Microsoft to drop ICE as a client or lose us as GitHub users

% 443 Updated Jun 25

Tom Preston-Werner for GitHub Inc (Now Microsoft)

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 1.4.7



Wave 2009-2011
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[ Boards jol

§® sales - CRM Pipeline @ inspringBoards ¢ @ Pubic @

Leads Contacted Us

HOT! HOT!
A'roFilter Kabul Industries

Gantor Mining Company Shusko Station

Quarren Industrial

Mensix Corp

Joel Spolsky at Fog Creek (Later Atlassian)

Dubberly Design Office

An Overview of Data Authoring Environments

Contacted

Fax Ventures

HOT!
Kanauer Corporation

INFRAC

Spagga Core, Inc.

s

July 2, 2018

Meeting Scheduled

HOT!
Wain Prospecting
B = @2

Vulca Minerals
T - E 1/3

TaggeCo

MineSystems
¢ = Bis

Proposal Delivered

Carbonite Guild

= o1 €

Hanson Mining Consolidated

Won

Turlin Corp

= 21 [ZEQ

InterGalactic Ore

=B

Lommite Limited

Ralltiir Consolidated Marble

= 21 [ZEQ

2011-Today
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Notion

— @ Tasks & Issues

¥ Tasks & Issues

[ Board by Status

&J No Status

@ Button blue hover color

¢ Important
5 Mike Shafer T} Brian Park

Notion Labs Inc

Next Up

[ Fix keyboard shortcuts

Bug ¢ Important
F) Brian Park

[ Desktop push notifications

Android QA

"} Shawn Sanchez

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018

Status

In Progress

Offline mode polish

i0OS QA
Leslie Jensen

Add avatars

Polish
Leslie Jensen

Share Updates Favorite eee

Completed

Rename archive to trash

Polish

f} Shawn Sanchez

2016-Today
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Bits to Atoms

Computation meets Business & Industry
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Spreadsheets

Functional Programming — with a visual

interface — became the PC'’s first
‘Killer App’

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018



VisiCalc 1979-1983

C11 «o<L2» TOTAL
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1983-2002

- Lotus 1-2-3 Release 5 - [LESSONG.WEA [RO]]
=| File Edit View Style Tools Range Window Helpd

JU|E|

n 21 Income

2 [Bell Audio

Jan Feh Mar Tt

Net Sales $12,000 $15,000 $16,000 &47.000 Q1 Incqme
Bed Audio

Expenses:

Salary S2000  SZ000 SZO00  §6,000
Int $1,200  $1400 S1600  &4,200
Rent S600  $600 4600 %1800
Ads S900 42000 &4.000 %6900
COG 44000 $4.200 45,000 513,200

Het Exp It Ad
Total Expense 8,700 $10,200 $13,200 $32,100 gal Re CO TotaNet |
Hedoxiz

Net Income §3,300  SE.800  SL800 $14.500
1

Lotus Software

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 2.1.2



Excel 1987-Today

£ Microsoft Excel - pairs.xls =|O] =|
J File Edit Wiew Insert Format Tools Data Window  Help ;Iilil
DeE @R {iBERY | v-a- [z 83 AP -B.|[=2
|4 bl [ 2| F @ B e =&
A - =| "4i.
A | E C u] E F G H | J K

1 A, Date Sall 1|\ Ball2 | Ball 3 | BallF | Balt 5 | Ball o | Update F*Lir Stats

: | Ist 19Nev94| 3| 5| 14| 22| 30| 44

2 | 2nd 26Nov94 6| 12| 15| 16| 31| 44

s | 2rd 3Decod) 11| 17| 21| 29 30/ 40

s | Fith 10-Dec94| 26| 35| 38| 43| 47| 49

s | Sth 17Dec94 3| 5 9 13| 14, 38

:  Oth 24Dec94| 2| 3| 27| 29| 39| 44

s | Ziir 31-Dec-94 Q| 17| 32| 36| 42| 44

s | Sth #lan9s| 2| 5| 21/ 22| 25| 32

o | 9th 143an-05| 7| 17| 23| 32| 38| 42

| 10th 213an95| O 16| 20| 30| 31| 4/

e | I1th 283an95| 4| 16| 25| 26| 31| 43

s | 128k 4-Feb-95| ] Zl 37 38| 42| 46

w | I3th 11-feb-95 15| 18| 29| 35| 38| 48

s | I4th 18-feb-05 16| 19| 21| 29| 36| 45

A5 _Cah-Nc C o 1N 10 21 =22

|4 |4 | » [ Draw Data £ Pairs £ PairStats / |}
Ready [ | |




Numbers

aase

River Raffting Budget
H = ¥
View  Shett

Z|, . I
Tabdes Fusciksn 5o & Filne Chss  Teonn Baoi
HESTEEE | E X 3 W il o v ikl % v

Sheeqy _.|"| =R Toral Coarh

ol

.
Shapdd SR
=t IR I |
_ | Panicipants

River Rafting Budget.

Participanits
L Camping

Expenses

= SN Toral Covtk

Apple
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Sheets

z=] Copy of Explore example [ ]
File Edit View Insert Format Data Tools Add-ons
& o > T8 % .0 00123 Aral -
Jr | Edition
A B c
1
Edition Year Host Country
2 1930 World Cup Uruguay 1930 Uruguay
3 1934 World Cup ltaly 1934 ltaly
g 1938 World Cup France 1938 France
5 1950 World Cup Brazil 1950 Brazil
8 1954 World Cup Switzerland 1954 Switzerland
7 1858 World Cup Sweden 1958 Sweden
8 1962 World Cup Chile 1962  Chile
9 1966 World Cup England 1966 England
10 1970 World Cup Mexico 1970 Mexico
1974 World Cup Germany 1974  Germany
12 1978 World Cup Argentina 1978 Argentina
13 1982 World Cup Spain 1982  Spain
4 1986 World Cup Mexico 1986  Mexico
15 1990 World Cup ltaly 1990  ltaly
16 1994 World Cup United States 1994  United States
17 1998 World Cup France 1998  France
18 2002 World Cup Korea & Japan 2002 Korea & Japan
19 2006 World Cup Germany 2008 Germany
20 2010 World Cup South Africa 2010  South Africa
21 2014 World Cup Brazil 2014 Brazil
+ = World Cup
Google

Dubberly Design Office

An Overview of Data Authoring Environments

Help  Last edit was 2 minutes ago

10

Winner
Uruguay
Italy

Italy
Uruguay
Germany
Brazil
Brazil
England
Brazil
Germany
Argentina
Italy
Argentina
Germany
Brazil
France
Brazil
Italy
Spain

Germany

7 5 A-

Runner up
Argentina
Czechoslovakia
Hungary

Brazil

Hungary
Sweden
Czechoslovakia
Germany

italy
Netherlands
Netherlands
Germany
Germany
Argentina

Italy

Brazil

Germany
France
Netherlands

Argentina

éﬂ‘Eg'

Average
attendance

32,808
21,353
20,872
4751
29,562
23,423
27,912
48,848
50,124
49,099
40,679
40,572
46,039
48,389
68,991
43,517
42,269
52,491
49,670
53,592

July 2, 2018

Teams

13
16
15
13
16
16
16
16
16
16
16
24
24
24
24
32
32
32
32
32

—

=  More -

Matches

18
17
18
22
26
35
32
32
32
38
a8
52
52
52
52
B4
B4
64
B4
B4

Goals scored Average goals

70
70
84
88
140
126
89
89
95
a7
102
146
132
115
141
171
161
147
145

171

3.9
41
47
4
5.4
36
2.8
28
3
26
27
2.8
2.5
2.2
27
2.7
25
2.3
2.3
2.7

matthewguay@gmail.com +

Comments 8 Share

ANSWERS

Q, Ask a question about

@ Distribution of Winner

your data

@ Correlation between Teams and Matches

(3) Average of Teams

FORMATTING

Alternating colors for A1:J21

AMNALYSIS

Teams, Matches and Goals scored

1990

2010

Explore

2006-Today



Data Analysis

From Simple Languages to
Expansive Environments and
Hosted Compute Platforms
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Fie Edd Data  Visuaization  Analysis  View  Help

GEdoce | n s | (R e | ) e

o
INSIGHT_TOY_DEMO -
& (8 [Search datn a Gross Margin, Product Cost of Sale, Product Sale by Product Line Product Sale, Product Cost of Sale by Transaction Month
& Transacton Year 15
M init 168
M Unit Status 1
¥} Goography
D Facity City 128

B Faclity Continent [
& Faclity Country 2
& Faclity Region a5
¥ a5, Hiararchy
& Geo Hierarchy
¥ Maasure
& Cusiomer Distence
4§ Customor Satisfaction (1)

& Faclity Age
& Enciity Eff Jan1998 Apri0g Ju2000 Oc2001 Jar2003 Apr2004 Jul2005 Oct2008 Jon2008 Apr200D Jul2010

& Faciity Empioynes __ Fosxim £ Transaction Month
&5 Gross Margin M Product Ling |
i Gross Margin Porcentage ———— Product Cost of Sale Procust Sale
& Product Cost of Sale , W Groas Margn B Product Cost of Sale Bl Product Sale W Product Sale (35% confdence] B Product Cost of Sse (85% confidence) @)
& Product Material Cost :

& Product Prica (tanget)
& Product Quality

& Product Sale

& Salos Rep Cusiomer B...
& Sales Rep Cusiomers
& Sales Rep Rating

& Unit Actual

& Unit Aga

& Unit Capacity

& Unit Discard Rate

& Unit Discards

& Unit Lifespan

& Unit Retablity

& Unit Status Cote

& Unit Target

& Unit Yield Rate

| & Proguct Cost of Sate (Sum) |

¥ T L T T T ] ] T T :
MNon2011  JarQ012  Mar2012  Mayd12 o012 Sepd0M2 Now2012  Jan@013  Mar2013  May20M3

| Gross Margin Percentage by Facility Country Frequency of Sales Rep Rating and Customer Satisfaction

T T T T T T T | 5= T T T T T T T T T
4% 0% 16% 3% 2% 0% 40%  46% 52% 5% &AW TO% TER A% BA%R M% 100%

v -t

= P&,'ﬂm&mnm: xl
o TR S

SAS Institute
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| RGui {64-bit)

File History Resize Windows

x<-seqg(-5.12, 5.12, length=100)

y<-seqg(-5.12, 5.12, length=100)

fe<—functionix,y¥)] { 20+(x*2-10%cos(2%3.14*x) )+ (y*2-10%cos(2%3.14%y}) }

zL=pukter {x, ¥, £)

nre<-nrow(z)

nez<-neol (z)

jet.colors <- coloeRampPalette(ec(™midnighthlue™,"blus™, “"cyaun™,"green™, "vellow™,"orange™,"ced™, "dackrsd™))]
nbocol<-64

color<-jet.colors (nbcol

zfapecL-2[-1,-1]4+2[-1,-nez]+z[-necz, -1]+2[-ncz,-nez]

facetcol<-cut (zfacet,nbcol)

persp(x,V¥,z,col=color[facetecol] ,phi=20,cheta=-60, ticktype="detailed"”,d=5,r=1,shade=0.1,expand=0.6

| R Graphics: Device 2 (ACTIVE)

IA R L A L R L U T

Ross Ihaka and Robert Gentleman (Now the R Core Team)
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Tableau

ec e
# €5 B /gl

E‘X' i'll' 7 E:} v Abcémiv Normal

Tableau Book1

B~

il Show Me

Data Analytics ¢

&mmr-20150225-20150...

Dimensions EO v
B3 Created At

abc Filter Level

By From User Created At

Abc From User Description

# From User Id

Abc From User Lang

Abc From User Name

abc From User Profile Image...
abc From User Realname

Abc From User Timezone

Abc From User Url

Abc From User Withheld Scope
Abc Hashtags

# Id

# In Reply To Status Id

Abc Lang

Abc Location

Abc Source

Abc Text

aAbc To User Name

abc Withheld Copyright

Ak Withhald SrAna
Measures

From User Followercount
From User Friendcount
From User Listed

From User Tweetcount
From User Utcoffset
From User Verified

Lat

Lng

Possibly Sensitive
Retweet Count

Time

Truncated

Number of Records
Measure Values

o4 H W H O HHEHH

Pages " Columns HOUR(Created At)
i~ Rows SUM(Number of Re..
Filters 50
Marks 45
| ml Bar 3
&|[o]|[m] «
Color Size Label
Detail | Tooltip 35
& | From User Tim..
30
w
2
From User Timezone §
[ x
o
Adelaide 52
Q2
B Alaska §
z
America/Halifax
. America/Los_Angeles 20
America/New_York
. Amsterdam
Arizona 15
Il Athens
Atlantic Time (Canad..
[l Baghdad 10
[ Belgrade I I
[ Beriin
Bern I
B Brasilia
Brisbane I|II I I
[ Bucharest L I I
Feb 27 Feb 28

Canberra

M ~ocohlanca

|
I 11| I
Mar 1

Pat Hanrahan, Christian Chabot, Chris Stolte for Tableau Software
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Mar 2
Hour of Created At [2015]

Mar 3

Mar 4
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RapidMiner

J 5 »

¢O Crve et

1 =

1 4
14 L
-

O Operators
| 3l Repositaories
B $-9
=] Ifﬂ Samples [none
= & data fnone
L8 Golf (none - v1
L& Golf-Testset nons - v
8
[ & Labor-Negotiations none -
L& Market-Data (none - vi
L&l Polynomial (none - v1
L8 Ripley-Set inone - w1
E8 Sonar none - v1
L& Transactions (none - w1
[ 8 Weighting (ncne - v1
& processes [none
|8 DB
&¥ LaptopSMCOnderzoek (bokhovs

<
e

Eile Edit Process Tools View Help

> Y@

6—9 Frocess E ML
& - - = Process » @~ 9 O $ ~
Retrieve MissingWalue... Hominal2Bino... Hominal2Hum...
inp :1 @ out :} ( exa exa :I _'}. (
o ori B W ari [} (]
25 I P
0 @ /1
Hormalization LibSVM
( exa exa :I ( tra miod
@ ori :} Q exa
pre ) 0
a
/0 Problems & Log
}% 2 potential problems
Message

/1 Aftribute filter does not match any attributes.
> /1, Attribute filter does not match any attributes.

Select all attributes.
Select all attributes.

res

res

#4 Mominal2Binomin...
#4 MominalZMumeric...

@ Farameters

b S - W
Lib5VM { Support Vector Machine {Lib5SW

svm type [c-sw: v]
kernel type [ rof v l
gamma [225443451?4‘1 32]
B [85?95883818439]
epsilon [D.DDW l

|:| calculate confidences

xi\ 4 hidden expert parameters
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Ableton Live 2001-Today

v
vz
v
wz

(251 (75.3)

Ableton
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GarageBand 2004-Today

[ ] L B ae T

B L et 2 I L e T L e
U S R RS DR T T M R R R DR R R L R R AT N R

e ol ] A S e e e Tt T et I . o I R B~ o el I p—

“_ -.-—-Hu-ll- = e e e =+ e b ——ee e

-
———

TR N

Apple

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 3.3.7



Wick Editor 2017-Today

Seection Project

& Symbaol

Luca Damasco and Zach Rispoli at the Frank-Ratchye STUDIO for Creative Inquiry at Carnegie Mellon University
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World Wide Web
Design & Development Environments
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Dreamweaver

mLE FPRLGD s &£ ot &

-mz-transition: all .35 linecr @;
-ms-transition: all .3s linear &;
-o-transition: all .3s linear @;
transition: all .35 linear @;

.prod-content |

}

background-color: rgba(,2.8,.3);
overflow: hidden;

top: BEX;

bottom: @;

min-height: ZMbgwx;

» _webicl t - tronslotel

-mebikit-tronsition: all .5s 'li-m.;n;- Bs;

-mor-transition: all .55 sase 8s5:
-mi-transition: all .55 ease Bs;
-o-trangition: all .55 ease 05
tronsition: oll .55 eocse @s;

. prod-content : hover {

}

top: B

bottom: @;

.prod-content :hover .desc {

}

top: S3N;
font-size: 125%;

prod-content .info {

1887 olor: white;

1BEE display: block;

1889 font-weight: nbrmal;

1808 font-size: 18pa;

1891 width: 10K,

1082 position: obsolute;

1853 bottom: 18K

14}

WIS oend cnntens B3 § e
| — ¥

DESIGNER SPOTLIGHT

Alice Eitter i

SHll evalang that perfecfionism oday, Aloe wainves il with on

unshuched symmaelny that somehow comes ol a3 cosual,

ALICE RITTER

DRAPED DRESS

— — = = TER
: Format | Clam  moee =8| SEIEIN | £
£ HTML |"’-‘4’“" - e }.'_F_' ~ ok ¥ | jQuery-sample
hm Thlh— --I Limk -ZQ: T.lrglt' - - » La—'l- s
Page Propeter. | | Lept e | LA " tI’ .
_ @ e The Puraist Dare: [

¥ _prod-coatent desc
pdesg
podesc
p.desc
8- L2
¥ . prod-Connent
w* hover
diw_prod-content
ditv.. pred —Conent
div.prod —content
div_prod-content

.3I=":+'::I' =-f 50

Properties for " prod-content h3"

Business Catahrst
Files.
[ Pharalist 56 = | [Local view -

hOoiterYamil

Macromedia (Later Adobe)
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2
(s}
&
1=
[=}
-
@
=
-]
-

S

uarespace

[£=4]

&

+ B O

SOUesIe Fages

El Consulting Contact Form

Coaching Contact Form

+ W

Add Page
Case Studies
Case Study - Jake Jorg...
Case Study - Nashville ...

Case Study - Oniron Cr...

LW W W W

Case Study - PicBuggy

&

Case Studies

afe

Add Page
Squarespace Portfolio
Media Assets
Squarespace Web Design

Add Page

Consulting Thank You P...

The Creative's Guide 1o ...

Squarespace Web Design vewrsee  sewncs () (R

For those that don't know, Squarespace is a new website design tool that has become extremely popular

over the past few years.

Case Study - Real Estat...

Case Study - Greedy Fo...

o This tool is absolutely amazing and | use it
every single day for my personal website,
and nearly all of my client websites. In fact |
make a majority of my income doing

Squarespace consulting.

Owver two years ago | began building websites

on Squarespace, and | have seen it grow and
morph over time into one of the most robust

SWLIUARLEC i e, Y website platforms on the internet.

Why Squarespace is so great

Anyone who as ever built a website before,
or hired someone to build it knows that it can be extremely expensive. A custom coded site or Wordpress

site can generally cost $3,000 and up. Then you i pay expensive costs to maintain that site overtime

with the constantly changing internet.

2003-Today



Wordpress 2005-Today

A TestV : 5 wdy, John Doe
@ Dashboard Visual ¥  + Saved O @insert ® Preview
o Jetp
Document Block X
A Posts
Text. Great things start her
Q] Media i 4 ‘
Ay Gutenberg
Text Settings
T Portfolio
¥ comments @ The goal of the block editor is to make adding rich content to WordPress simple PiopCap € ort
and enjoyable. Eont Size
ooCommerce
=l © A ® Reset
& Products Warning: This is beta software, do not run on production sites!
Background Color
2 Appearance
The new post and page huilding experience will make writing rich posts . ‘ Q
A Plugins 8 a Fet ;
effortless, making it easy to do what today might take shortcodes, custom . . p
- Users e 7 ‘
o - = =B I = & N
Sattind WordPress already supports a large amount of “blocks”, but doesn’t surface g Text Color
them very well, nor does it give them much in the way of layout options. By
Gutenber . S " . ‘ .
2 g embracing the blocky nature of rich post content, we will surface the blocks
New Post that already exist, as well as provide more advanced layout options for each of . . ‘
Demo them. This will allow you to easily compose beautiful posts like this example. ‘
/" Dev Dashboard
o @ @ s Block Alignment

1[ Parag @ Image
] Gallery H Heading
€€ auote = List

@ Cover Image m Video

Recent Blocks Embeds



1I\Web 2006-2011

!
v [ nen & i
=l /1y \IOV/IE
il
* trirm

B ey By
| PP Ry e

Apple
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Yahoo! Pipes

Debugger: Pipe Qutput (9 items)

%glpes eBay Price Watch* a4
Layout Expand All Collapse All This is running the V1 engine. Back to My Pipes New Save a copy
w Sources -~ h F I
(Fetch CSV ) o e
[:Fead ﬂuto—Dismu.}'_] Mame: textinput1
(Fetch Feed ;) Prompt: | Search For
(Fetch Data ah) Base: hitp:f/rss.api.ebay.c Position: 1
(Fetch Page oo O Path elements Default: curta calculator
(Fetch Site Feed ) @ |text Debug: curta calculator
(Flicke ak) ) Query parameters i M
(Google Base -] @ FeedName SearchResulls [l
(ST ) © [siteld 0 = =
(RSS Item Builder -+ | MEL SR S
(Yahoo! Local ) © language en-US Name: MinPrice Name: MaxPrice
(yaL ] © output RS320 | Prompt: Priced Above (enter 2( Prompt: Priced Below (enter 20
(Yahoo! Search ] @ satitle text [wired] @ [ | Position]number Pasition: rumber
b User inputs @ from R8 Default: 200 Default: 1000
p» Operators
» Url © submitsearch Search Debug: 200 Debug: 1000
} String v e é
} Date 4 [
» Location " (| \
» Number S [iEethE . I
Favorites — © URL ez
» My pipes : @ |url [wired] @ (*_K&J/100 E oL
P = o v
| | Illu
....... Vo
. £
+ | of the following A 2
© Rules > )
@ item.rx:CurrentPrice. | is greater than 1% ] text [wired) @
@ item.rx:CurrentPrice. b is less than fad text [wired] @
o
W
P

Pasha Sadri, Ed Ho, Jonathan Trevor, Kevin Cheng, Ido Green and Daniel Raffel at Yahoo!

Dubberly Design Office -
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IAd Producer 2010-2016

[ NN . DSCOcam

Objects Overview Photos * -+ iPhone Retina (3x) — 5.5-inch 3 Scroll View

£ Yourkeusd Auto thiutpriot)-4.0
Properties

Outlet scrollView

Audio CSS Class

Multi-Cell =
- v Uses Native Scrolling

] 1 E
m Y - : Accessi

** ¥ourBrand Auto (Blueprinti-4.0 - Map-mapiies.
Layout

L] b Ha

Carousel Cover Flow e - 5
S ) Left Opx Top 68px

EFEE = BAl Width  415px = Height | 668px
EEE ) .
" Constrain Proportions

BHE

Grid | Multi-View Panorama

Q e ; Content View
Left Opx Top Opx

Width = Height  640px

Original Size

Stack

Dynamic Content Retation

Anchor Center

STYLES

W Mg e
i

Drawing

Custom

Apple
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JSFiddle 2010-Today

TidyUp  ~ JSLimt

Choose Framework ¥ <ul class="tag-1ist" id="dototags"> HTML tag £ border: 1px solid white } o
<lis<a href="#" closs="tag“=Advertiser</os< <lis .selected { border:lpx solid green }
| no wrap (head) E <liz<a hrefa"#" class="tag >0ffer<for</<liz a{ text-decoration:none}
; — = cliz« href="8" closs="tag"»Cost Type</oxolclin
_{Query 1.7.1 +] cliz<n href="#" closs="tag">0ffer URL</m>a/<lix
] iuery UL 18016 <liz<n href="#" class="tag"=Affiliate 5SUB ID l</as<r<lis "
= ) <liz<a hrefa"#" class="tag"=Affiliate 5UB ID 2</ax</<liz a
L FQuery Lint {June 2011] lirct hrefa"f" closs="tag">Affiliate SUB ID 3</a»cf<lis ¥
:mlmlmz.{}.gmwi -—- - - - - - - - R e - - - - Ad )
LEency § Ewion (7] var fields = {datatags:[]}; lavaSerin vieriser
b i ${document) . ready function() { " | Offer
3 ".tag" ). click function(e) { Cost Type
var ulld = $(this).parent().parent().get(@).1d; L
B Mormatzed G55 var items = fields[ulld]; // get “"datatags"” 'DH":FLRL
var thisltes = S(this) . ktal(): Affiliate SUB ID ]
. var found = itens, index0f(thisIten); Affiliatc SUB 1D 2
e g if (Foundmm-1) { :
items,push{thisItem); ﬁfﬁ]!ﬂc SUB 1L 3
Add Aesources . $(this).addClassl "selected™): Affiliaee SUB ID 4
1 Affliate SUB ID 5
. else { Source
0o . items.splice( found ,13; i
SCthis). removellass] “selected™); Fowaer
Tasting Ajax raguests . T Country
e.preventDefoul t);
4 1
Exmmpla
e i 55T
Legal stutl and credits 3

Hoad our SocumonSaiomn

2 | Mevboasd shoriouls

Oskar Krawczyk, Piotr Zalewa
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2012-Today

@ i0S 12 Dark Mode Notifications . .
Gabrielle Wee '+ [ % Fork £ Settings

o CSS (scss) s JS

const
document, querySelector("#main")
*, *:before, *:after { box z
: g: border-box; } const
L ::selection { background: document electorAll(".not
.container 1 ification");
.notification body, html { he
: .before const g
.after body {
. splay: flex;
Messages tify nt; center;
#151F33;
.timestamp Now C mily: -apple-system,
.content BlinkMacSystemFont, "Segoe UI",
9 Roboto, Oxvagen-Sans, Ubuntu,

M
Gabrielle Wee
Check it out! "+

vita

v
Gabrielle Wee
Dark Mode for iOS would be so cool!




Webftlow 2013-Today

latest reviews

Min:

Maoc:

isum dolor sit amet,
tur adipiscing
ispendisse varius
eros elementum

ie. Duis cursus, mi

'‘erra aornare.

T

(=]
=

b
o

isum doler sit amet,
wtur adipiscing

Lorem -ipsum dolor sit amet,
consectetur adipiscing
elit. Suspendisse varius
enim in eros elementum
tristique. Duis cursus, mi

guis viwverra ornare.

SERGIE ROMERO 4/4/17

Lorem ipsum dolor sit amet,

consectetur adipiscing

elit. Suspendisse warius
enim in eros elementum

guis viverra ornare.

Lorem ipsum dolor sit amet,

consectetur adipiscing

¥ Inner Text Settings

+ Get text from: = Song Reviews
Select field...

Select field...

Name (fex

Artist

Soundcloud Embed

Author

. Post Date

. Star Rating Image

Name

Created On

Lorem ipsum dolor sit amet,
consectetur adipiscing

[ center center wrap = Dynamic List Wrapper ) L post list wrap > = postwrap > & post link > O post summary wrap > P post summary ,}

Vlad Magdalin and Sergie Magdalin

Dubberly Design Office
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Overflow: [0

Position:  Auto

- Typography

Source Code Pro

300 - Light

+ Background

Image & Gradiant:

i Advanced




‘Creative Coding’ Toolkits



Design by Numbers 1999-2003

@ ® DBN

Deszign By Murnbers

= paper 0

pen 100

repeat A 0 100

{

pen A

line A 3@ A 90
}

1 1 1 1 1 1
0 20 40 60 380 100

John Maeda at the MIT Media Lab (Aesthetics and Computation Group)
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Arduino 2003-Today

l = i i T "1 555
=in the Bl el wing loss serear L ool

aleglatsSessor « 1,
L2 ELFMSATEV AL LI M A4 ESIRE P LEL 900 FEI 2L 1506

el

2, )

oy

iyt rirerent Bibe gl
i# ; [l ngl essSensar REZ B |

EFaEriiLmeE wmg 5 1

A Fereert (e i A

Lastiingss - |
Clasedlngs]) )
I_ lrna 1Ff

1 Lost wirgs 15 gregter thon threshold bl
fleasMings "threshald > 1

taliritel 15, ¥
: - |:'|'| I .'.':| o ek " frm eenlirag - i L
v IBAY;

bl ode LA

Massimo Banzi, David Cuartielles, Tom Igoe, Gianluca Martino, and David Mellis at Interaction Design Institute Ivrea
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Processing 2001-Today

ellipsesketch3

[]1 cires;
setupl() 3
sizel(BBEA, 48A);
circs = [36];
far i=B;i<3@;i++)
circs[i] = i*5+5;
1
smooth();
1
derawi ) f
background({255);
naFill);
far i=@;i<30;i++)
ellipse( F2+random(-2,2
fcircs[i] < ¢ &
circs[i]+= randam{-1, 5J;
I

{
circs[i1] = A;

'




D5.|S

®®® sketch.js

p5* P coolthings ol

sketch.js X +

index.html

» libraties 1+ function setup() {
B sketch,js 2 createCanvas(720, 400);
3 background(51);
4 noStroke();
5 noLoop();
6 |}

7

8~ function draw() {

9 drawTarget (width*@.25, heightx0.4, 200, 4);
10 drawTarget (width*@.5, height*0.5, 300, 10);

11 drawTarget (width*@.75, heightx0.3, 120, 6);
12 |3

13

14~ function drawTarget(xloc, yloc, size, num) {
15 grayvalues = 255/num;

16 steps = size/num;

17 = for (i =0; i <num; i++) {

18 fill(i*grayvalues);

19 ellipse(xloc, yloc, size - i*steps, size - i*steps);
20 }

21 |3

> console

Lauren McCarthy at MIT (Now at UCLA, Dept. of Design Media Arts)

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018

2014-Today

® 9@ g ps s web Editor x

“

(@ editorpSjs.orgipS/sketches{Syxr_18UrDg

p5*js ° B B sutofesh  H King by pt

sheteh js *

var boids = [];

function setup() {
createCanvas(720, 400);

// Add an initial set of boids into the system
for (var i =8; 1 < 100; i++) {
boids[i] = new Boid(random(width), random(height));
3}
10}
function draw() {
background('yellow');
// Run all the boids
for (var i = 0; i < boids.length; i++) {
boids[i].run(boids);

// Methods for Separation, Cohesion, Alignment added
function Boid(x, y) {
this.acceleration = createVector(@, 8);
this.velocity = p5.Vector.random2D();
this.position = createVector(x, y);

T 0@ b

3.5.4



Digital Drawing

Painterly Approaches +
Computational Methods
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The Manual Input Workstation 2004




2008-

[} m Mic Shapes

. %"‘f Speed Shapes

Karl D.D. Willis and Jacob Hina
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Paper 2011-Today

OO /\
NN A LT

N\ e L

Georg Petschnigg, Andrew S. Allen, Julian Walker and Jonathan Harris for FiftyThree
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BlacklInk 2013-Today

Bleank
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Dynamic Brushes 2017

Tablet-based Drawing Interface

Parent Behavior

Child Behavior
(dripLine)

Node.js server to facilitate
communication

PC-based Authoring Interface

Offset Behavior
(spawned by parent)




Lightbox 2018-Today




Visual Interfaces
Across the (Design-Development) Divide
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Node-Based (Graph)

Environments afford the
Visual Authoring of Programs
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GRalL

RAND Corporation

Dubberly Design Office -

An Overview of Data Authoring Environments -

July 2, 2018
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EOM (Graphical Simulation System) 1976-1977




MaxMSP 1990-Today

& 00

0% ] slide~ 1000 1000

oo 0 1270, 10 1L 4
25 __Iisy S Canas scale 0127 0. 1.
lemix$1  siide~ 1000 1000 | § g~ o

- mylead

A T

zoom 1.01 1.01

gl.vidaeoplane giransfo

! -3 saram offset 0. 0.
' ‘ M T (param lumacoeft 0.299 0.587 0.114 0.
W™ B TN ~
¥

j
e o @ [

Miller Puckette at IRCAM (Now Cycling '74)
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Pure Data

sooperoopermanual_midipd - home/jesse/srcjessix
sooperlooper~pd - homejesse/srcjessfx

Miller Puckette

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018

Fle Edit Put And Windows Audio Help
File Edit Put Fnd Wndows Audio
SooperLooper - by Jesse Chappell Inspired by the Echoplex See http://esse].net/sooperlooper/ for detailed info om S
. Digital Pro usage .
trigger threshold
inlet level Record Owverdub Hultiply Replace Insert
inlet SooperLooper
wet level See http://es Undo eerse
oY foohack ] ET EZX 7T T S
- L
control A1 §1 inlet] Redo El
rate E' SoratcehTogqale Scratch Mode allows for
EOBERGL R21 51 inlet] _ . . ioh dest e TapDelay| F S DJI-1like scratching of the
{ b ]
lcontrol 51 inlet| ymdl L.J E' cwcrent: loop
inl Rate The play the 1
play the loop
control ¥ — B ( ey Pl
1 [1. D0 vhile in ScratchMode,
Eri.nt #1 comtrel;4 £ press Reverse to toggle
control #6 s ScratchPad UseRate
127 |
control #7 $1
trol #8
contro RecordThreshold [pomix] MIDI program changes arrive
control ¥ = here to control the state.
R DrvLevel - Program changes are used in
control #10 [] E_;:I] blocksjor ten (U, ) iwath;the
loadbang designations seen below the
Bolect 01 23456789 1011 1 Gontrol Sl il HetLevel ! commands above. The MultiTens
: ultiTens value specifies which block is
control # b Feedback 20 used by this instance.
0 §£f] = 10
L 7 Tinsert|| [11 {Scratch [ —| quantizeToggle
. 1
1 Fri 5 RomdTogyle RedoRsTap
[ ?ﬁe ] 7[ B e |12 OneShot e Redo acts like Tap
2 Recdrd | g delay control
I ri T el
3 TrifiRekSt :
% Mute trigger catch~ sooploopin
[sooperlooper~ —————-—————————————- -
ack 5 5 £ E set $2
6 Multipl ack 7 ;
2.56 2.2944. 2.56 ) 194.79 200 :E throwv~ sooploopout]
route 0 1 2 3 LoopLengthis) LoopPos{s) CycleLlength(s) FreeMem({ =) TotalMem(=) -
outlet i * - /home/jesse/srcge.. e
state output £
outlet N File Edit Put Find Windows
loop lemgth out (s) S Pd
outlet File Find Windows Audio Help
loop position out (s) N ouT
ot i
cycle length out (s) total sample mem (s) au.dio out 4 2 BEI"ID?'S
-out et~
outlet] | |
free sample mem (s) _| peak meters W compute audio
BT ]
| I=

1996-Today



VVVV 1998-Today

DirectX Renderer DirectX Renderer mapping_toolkitvdp * Di\dropbox\MAPPING TOOLKIT\MAPPING TOOLKIT - WARPING\release 0.2d_alphal

[Drag and drop files

i

refresh
list

"0 A Ao phote
the
cAalmost-dam =

|

— =] http:d fonevo..,
Sl

= L file.avi

m = el Lol "+ . i O number of screens
" i
“GBnopen 1024 px
[ onCpen BEwioh .' e p
T | I_I h.'li (] B - B
m‘ L L L el N - PROJECT RESOLUTION
= content // A

- / |I ::— piel_space

- |
"|:'_| _n'_en's'er_; " _' :4 'n imitaml i

o

PROJECTOR DirectX Renderer DirectX Renderer

_m E B R
= tenture_sampling
= -n

Vector

nig
o .
0
o
’@'-
=5
3
-
I'FH- ]

B WSS,
= testure_sampling_animation - ]
= : A =

A

g m E R 0w

= GHuad_warping x HaL i
- J— background
¥ ) brightness

\ . =
= cursor
"

| ]
: " l'-ﬁl'l-‘l mo
[1 Renderer -- PROJECTOR

= BoEoE B R

o >d proiection " = future node to transform
£ el = . 2d mapping to 3d mapping
Vectar =
L

x -

SR 250

|_| classic

—  fullscreen -

T Fake fullscreen ¢ berderless windaw T e - 15t { Znd screen
LR T T -2 - tm

= SetRenderer

_l l L




PixelShox Studio

o Oy 4 PixelShox Studio - Bubbl

85.pSX

[ PixelShox Renderer | Effect Editor ]

2 Color

O Opacity

O Clear Color Buffer

O Clear Depth Buffer

Texture @

Initial Size
Initial Opacity
Q Initial Color

O Size and Opacity
D Friction

O Size Decrease

O Opacity Decrease
O HMax Life Time

O Growity

Floor Lewel

0 Depth Buffer Mode
O Tronsparency Mode
QField of Yiew

O Randomize Max Lif
0 Reszet Trigger

® Humber of Particles

_— , Coordinates Srexture
‘Mac Mouse @:jo Relative X xoﬁo |2:t::l sz:t:g: i
Felative xa:‘__j‘ff’\“emt“‘e Y e O Initial Position 2

Felative ¥ @ ::Z O Initial Yelocity Min

Button O 9 Homogehsous O Initial Yelocity HMax

CField of Yiew O Initial Yelocity Hin

Initial Yelocity Max
Initial Yelocity Min
Initial Yelocity Mox

[ Y R i i s

Fondomize

e Time

i r

b= i OO TTPEL, JREC0 W TETg g T o T T T UL TTE

22:56:40 > PixelShox Engine inited (102 plug-ins loaded)

22:56:40 > Setup loaded correctly: 1 effect(s) totalizing 5 plug-in instances
22:56:4]1 > Rendering started on "NVIDIA GeForce 9400M OpenGL Engine” renderer
22:56:41 > PixelShox Studio initialization complete

22:56:57 > Rendering stopped on "NVIDIA GeForce 9400M OpenGL Engine” renderer

Pierre-Olivier Latour for PixelShox (Acquired by Apple)

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018

Mame

O Particles

Key

Description:

Basic demo of the Particles
Renderer plug-in

Number of Plug-In Instances: 5

[ Delete Selected... ][ New

pixelshox

Average FP5:

n/a

Play = Create=Enjoy «un

Processor Load: 6% 8%

[ Effects Browser  Plug-Ins Browser e

2002-2003



TouchDesigner 2000-Today

yreselution |



NodeBox

800

i features-invaders.ndbx

root  invader )

[Viewer | Data 1 Handles | | Points [ | Point Numbers [ | Origin

A 1.00 k' p Play 'MW Rewind

Experimental Media Research Group at Sint Lucas School of Arts of the Karel de Grote-Hogeschool

Dubberly Design Office -

% Metadata

<connected:>
<connected:>

58 | <connected>

9 9

)

EE grid1

E countl

[

An Overview of Data Authoring Environments - July 2, 2018

random_number: random_numbers 2
ana = x] =] = .

2004-Today



Quartz Composer

dil a | &

Patch Library Zoom Levels

-

Create Macro

H
c @

Edit Parent Add aibrarv Parameters

O N [

Patch Inspector Viewer Back/Forward

Search

Root Macro Patch

® input File  Result @

Structure Index Member

@ Structure Member @
® Index

JavaScript

© inputString  outputhNumber ®

Clear 1e
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Grasshopper for Rhino
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Moonbase 2012
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Praxis Live 2012-Today
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Interaction Prototyping

Empower designers to Build
‘Working-Prototypes’
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Origami Studio
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Avocado for Quartz Composer 2014
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Framer Studio 2013-Today
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Nood| 2014-Today
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Declarative Design Tools

Design is a process of divergence and
convergence...

We receive a project brief, a set of constraints, and set about
exploring all the ways to satisfy them. Through the course of a
project we branch, we diverge, we come up with options and
then we solve by using the sum of our team's experience as
designers, stakeholders and humans to pick the optimal
solution.
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project we branch, we diverge, we come up with options and
then we solve by using the sum of our team's experience as
designers, stakeholders and humans to pick the optimal
solution.
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Sketch.systems
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Kevin Lynagh and Ryan Lucas for General Reactives L.L.C.
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Prototyping & Development Tools

Enable more people to build
‘Working & Distributable’ artifacts
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Blueprints in Unreal Engine 2012-Today
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ShaderForge for Unity 2013-2018
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Lens Studio 2017-Today
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AR Studio 2017-Today
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Lobe Al 2018-Today
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Mike Matas, Adam Menges and Markus Beissinger for Lobe Artificial Intelligence Inc
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Qt 3D Studio 2017-Today
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Lightform 2018-Today
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PageDraw 2016-Today
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React Studio
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uses the font from the "Headline" style.

Screen size

Adapts to all standard mobile sizes.
Design measurements are in physical units.

Fluid

Always fills browser window horizontally.

X! pixels

Layout is fixed to this maximum width.

If enabled, a horizontal scrollbar will appear if the
content doesn't fit in the browser window.

Data Source

Carry properties from data sheet:
A
<

Use this setting to fill out this screen based on
a specific row in a data sheet.

Sheet row:

2017-Today
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Compositor Lab 2017-Today

[ ] @ lab-docs Components Theme Settings + Add @ ® example Components Thama Settings.
Button Name Type
BigButton BigButton (extends sutton) BigButton Button Theme
Box

Font Size

N 3
BigB n
gButto Font Weight Line Height Tracking Typography
Base Font Line Height
All Caps a

Top
3 Right Typographic Scale

Padding

oooooo

Aa The quick brown fox jump... -

- .Aa The quick brown fox jumps over the...

e .Aa The quick brown fox jumps over the lazy ... =
B .Aa The quick brown fox jumps over the lazy dog e
: E s Aa The quick brown fox jumps over the lazy dog

4 Aa The quick brown fox jumps over the lazy dog




Alva

o0

Welcome Page

Hero
Content
Background

Circle
Copytext

Layout

Footer

Search patterns

(=] H1
Button Headline
= ah
Copytext Image
E] m|

Teager I avout

Main Project

Meet Alva,
a radically new digital design tool built
for cross-functional product teams.

Alva lets you design interactive products
based on the same components your
engineers are using for production websites.

Built from ground up with an

antiralvy naw winarleflAaw in minAd

Title
MeetANa,arhdkaHyneWs

Text Align
Left

Text Color

#IFFFff

Text Size

Large

2017-Today



‘Low Code’ Environments

Enable the Development of Apps
using modular Building-Blocks

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018



OutSystems Platform

":. oL YSIErTTS 3,

. rS!'EiHSSiSHﬂt
Debugger  Hzlp

ehpace  Edit  View

AP - LN -

| @ TrueChange™ || Debugger || @ 1-Click Publish

Processes Interface I Logic |  Data
] BootstrapContacts | il Salesassistant ad
9 4 3 Actrons
=< Chant 4 i} BootstrapContacts
= [ Contactftecord
B i } A ih (System)
> @ AbortTransaction
i Audit
¥ i CommitTransaction
0 Gailontacis & ListAppend =
— i ListAppendin
@ ey i ListClear
-5 — o ListDuplicate
) Listinsert
= i@ ListRemowve
= WP NotifyWidget
9 W NotifyWidgetGetMessage
& CorveriFrarmExzeal & SeiCurrentlocale |4
I ‘,’ F!:n:h".-"."ldge:r.
'\..]' @ ; ‘,.j Llgsers
- l ) Web Services
Astagn 4 |} References "
For Each Contactflecord :
o Cyels BootstrapContacts Action ¥
- . 'a Marre BootstrapContacts
Description Populates the database with the cantacis §
Pubdic Mo -
. Function Mo -
End Crg.ateCmtact Cache in Minutes
J l‘ lost mogified by odmin ot 0145
F Y

Saleshccistantoml saved at 01:49 | admin@dev.acme.net

OutSystems Inc

Dubberly Design Office - An Overview of Data Authoring Environments -

July 2, 2018
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App Inventor for Android 2010-Today

& — C [ ai2.appinventor.mit.edu/#58060014

Q 57

D). £, O Android Screenshots.and Screen Capture |
2% Apps [T Gradescsi07 I usf mail = google app engine File Edit View Tools Help
1 1] T :
ﬂ MIT ApplﬂUEﬁIDB:IZE Project ~ Connect- Bulld=  Help = My Projects  Gulde  Reportanlssue  wolberd@gmail.com = E:;h ﬁ :& H h_k | ; 'ﬁ'l' I .
resiensoucrnal  COOE) COOTM D BT
3 s | d - cregnl = creen ... crEen esigner 1l =
PresidentsQuizFina US Presidents
Blocks Viewer
& Builtin initialize global [ : @ . [ I Roosevelt B
E control [ initialize global List TPl (= | make alist Wi
E Logic
M iath b |
B e initialize global [+ Jto | [+ make alist
. Lists =
B colors when Initialize i nixon.gif B¢
B vasiables do" set [ETETNELERSD  GCED to b selectiistitem list \ AN
M procedures index hich president implemented the 'New Deal’
g B e o during the great depression?
& Questionimage when Click fghfdd Answer || Next |
Al QuestienLabel BB global index ~ i ——
: ncorrect, sorry.
= J'.T.‘-Hmizamalﬁnangemen'[] if B - o
. ' et FEEELGE e EXS I length of list list
L answerTextBox . g HUL : i g |
= then 218 globa 2
= AnswerButton L 2= |
=]
== MexiButton set ET—:—- |;'-.'-.=a! '-I.._“ = I .8 globa (=
Al ComectLabel | L : i = |
®  Any component - : T ——,--—.- = : z -
- QuestionLabel ~ 8 Text ~ QGRS -1 ED
index =
Rename | Delete W CorrectLat B Text ~ W) ‘B 4df715441e03cf83 W
Media
atomic.gif

Google and MIT Computer Science and Artificial Intelligence Lab
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Corezoid Process Modeler 2013-Today

a A:.ljla-z:on

Is the universe actually a giant quantum computer? According...

Check "access_token” Get "access_token' -3
Becess_taken ls ] Error o e
: access_token:
o— Other Errors
i 5 0-\__. Post offer on Facebook @
PROGRAMMING
» THE UNIVERSE L o Node name
access_token |=
a— | X
Search tweets 9

search/tweets:
|ﬁ Like Comment Share Other Errors
s I
o— =
. Get param “tweets”
Send offer via messnger 9 ? =
Error Get actess_token
e fallure
Errar
b O
&
L]
ek BT Ao Thanks for your order! i o
e s waz T Wa hani Py s “twets® got?
vwe nope I enjoy £ “bwiels” got
i = [laction}} ="buy"? | > J : g

PROGRAMMING o—1

P LU LT

<
{{tweets]} b= |
ng 1 day before the \

Complets transaction 9
new query
Error
< .
1 day
CANCEL
Sending application to the -]
Aa sy
/_\ Error T b
1 |
"\. S /_;' = Sending




Luna Studio 2017-Today

Services

Metwork View

noise, img input.denoise
Uy input.chan
layer = Neise.turbulent

layer.over img

img.grade

img.addMoise noise




Ali changes saved Q|

LB n Background =
&nchof Ancorke
Parad Sarmir

HTHL

Him Heln ioar

"l.l:_'ll'

lar Hating st e
FREFES

111 iy

11 g a2
"R EEN

s | ] h|1-'

=

Google

Dubberly Design Office -

Location
1o Unian Ciy Sl
San Mateo Do Exwards s
Baw Isfang t‘[::p": ::I :-‘Z::-. e
- R i
¥ [£I I:.J_I'
I
!m Palo Alto , Mitprtas
@<L -
s D
Sunnyvale
. 4 ) w Sﬂn JNE
; La Honmida .H’
Camphbed
T L e .-"3’ *l-'.-

B i A b

losaph
3 Gram
Couwnty Pk

e Sals @

i

e

Send fesdbech

+2 PUBLISH PREVIEW

N,
®
1l

Property Editor

#  Main

Adrmin

Admin

{ FTEra) oo

W 1,100 H 1,200

li
L]

fimed o

8 1 L

Cmiployes ane

« Build integrated, tailor-made solutions for every need: App Maker lets you build a range

of applications customized to meet the needs of your organization and connects to a

wide range of data sources and APIls. This unique flexibility starts with built-in support

An Overview of Data Authoring Environments -

July 2, 2018
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Dynamic Modeling Tools



Mendix Business Modeler

File Edit View Project Run  Team Tools Help

i H % By B8  » | Default - b English, United States (default) - || &
Domain model [Corference] x l
g || E] | View -4 Zoom 100% - Update security Impert web service/ XML file...

*

1 *
Eal : 2 |
ﬁ ittendeeSession_Account Y
—I=.ns'..\'er_l.ttendeeSession

AttendeeSession

AnonymaousAnswers (B, pte_Session

v

*

AttendesSession_Session | 1

\(sessi
1\ session

ConferenceSetting

EmailForgottenTitle (5..
EmailForgottenFooter (..
EmailForgottenMessag...
EmailForgottenMessag...
EmailForgottenFromad...
ShowLastActivityHaours .
EmailMotesTitle (String)
EmailMotesFooter (Stri...

MName (String)

* 1 | StartTime (DateTime)
EndTime (DateTime)

= Location (String)

Questions (Integer)

Answers (Integer)

HasQuestions (Boaol...

IntelligentTime (Stri...

[=R=R=N~)

EmailMotesFromAddre...
EmailMeetUpTitle {Stri...
EmailMeetUpFooter (5.
EmailMeetUpMessage...

EmailMeetUpMessageH. ..
ConferenceStartDate (...
ConferenceEndDate (D...

M4

IVK_FinalizeMeetup [Conference] x

hlE Co@® BB e @ a

|, Zoom 100%

>

MeetUp £

= Message: Mo one is invited

Get people Number of
2 invited LE people invited

AccountList AccountCount

I

Get Conference

ConferenceSetting

I,DEI',-'

Date (DateTime)

DayOfConference (5. ©

Capture Deploy |-/ Moniter Feedback

[©>

AccountItr

I

Get Meetup

Owner 2 Invitation List

Create
o Invistation List
in HTML

MeetupOwner

InvitationListHTML

.| App Store

call
'SendEmailMes
sage’

EmaflSent

Change
variable
InvitationList

2005-Today

dgardiner@dvt.coza  Sign out

m
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Kumu 2011-Today

Innovation Lab

== The Lab ~ Default view v IEH ’ﬂ
G ol &
< Back Q Search ® s +
Discover the brokers / bottlenecks -_—
. ner ~
ADVAMNCED OPTIONS v .

it

100%

Show top 20 elements by betweenness l’.

Rank Label Value

#1 Peter Coleman 0147 ‘ .

¥2 Rob Ricigliano 9418

#3 Andrea Bartoli 010 .

#4 Peter Woodrow 0.045 .

#5 Danny Burns 0.045

#6 Beth Fisher-Yoshida 0.044 hnnovation Lab ® &
[ ] Higher Education ._ .

#7 Karen Grattan 0.034 @ Mon-Profit or NGO w .
) Consuiting

#8 Larry Liebovitch 0.022 ® Comporate . .

" . _— O  Governmental
# ubrey Yee 021 ® Other . .
) ou updated betweenness metric ') o M © @ =

Jeff and Ryan Mohr for Kumu Inc
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Loopy

Both thoughtful & clickbait journalism is supported by a positive feedback loop
of ad money. But there's two differences: 1) thoughtful journo increases trust,
clickbait hurts it. 2) clickbait gets more social reach... and this effect compounds.

result: ad-based journalism WILL skew towards clickbait, and WILL destroy trust.
THE MEDIUM (of advertising) IS THE MESSAGE.

1

~_ [click to start] -

—
+ &~
Clickbait Journo h

4
5
@ /r | Y . "\,l \ \

I
TRUST + || + [+

Ad money N Ad money
".K
N ¢~ Isogialreach)
thoughtful news ~— - > clickbait funds
funds itself a bit ' itself more
attention economy
is zero-sum

» Play

Nicky Case

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018
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IDE: Environments & Experiments
What Is & \What's Next

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018



Traditional IDEs
Integrated Development Environments

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018



Visual Basic 1991-1998

Microsoft Visual Basic [design]

File Edit Code Hun Wimdow Help

| Caption | iconwosks Editor: 1 - [Unditled] R T e —
li# ™ leanWarks Viewer 'I B :I. ICONWHES MAK d
File Edit Options Help Wiews Fam | Winwe Dol I
A lconWorks Editer: 1 - [Untitled] |-I-i| LI
D o Edit ¥iew JTools |Jcons Color Hrush Help g ICONWRES.GEL  Glbal
I_ - [ ABDUTHON FAM  Aboifios
) (S . COLOAPALFAM  Cobsiin
EEH" [B1 ICOMEDIT FRM  Edin
(7 [euns FL SAVEDLG.FAM  Saveflelig
= 1 VIEWIDOM FRE Vi
ﬂ = o5 ICONWRES BAS
] |
Dibjec: jlmn _!I J
' Resizing of the Editor |
" of the palettes to be h
' resized, repositioned a
' the Editer.
Sub Form Resize ()
Static LastWindowState
“ Hothing is done LF Che Editer is minimized.
If WindowState = MINIMIZED Then
' Hide ColorPalette since it showld not be wisible while the
' Editor is Mimimized.
1¥ ColorFaletteloaded Then ColorFalette . Hide
Elself ScaleHeight »= 3% Then
" Hide the Editing area while resizing other contrals
* to prevent wpeccessary repaints.
EEY - 5
Paogeam + +
b 1 [+]

Cooper Software for Microsoft

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 5.1.1



1997-Today

JECT BUILD DEBUG  TEAM OO0LS 5 1 WINDOW  HELP

P Local W - Development Editor - Windows
* I X BuggyPawn.h & X Output
[%] VehicleGame (Global Scope)
P~

fa] Solution 'VehicleGame' (1 project)
4 %] VehicleGame

P onfig
p rnal Dependencies BuggyP
4 ] VehicleGame
4 ] Clas

b Hg Effects
4 ] Pawns

P B BuggyPawn.h

GENERATED U

b B VehicleMovementComponentB ; Component o < UPrimitiveComponent® OtherComp, bselfMoved,
b B VehiclePawn.h * Wlamage [ypes dmglype)

53 Player

=5 Sound

FVector HitlLocation, FVector HitNormal, FVector NormalForce,

UInputComponent® Inpu

rent

F Z

VehicleGameState.h

=2

VehicleGan

=2

H ing = OnRep Dying)
B Vehicle

* Private
8 Public

ehicleGame.Build.cs
P =9 VehicleGameloadingScreen
c# VehicleGame.Target.cs
f itor. Target.cs
Al VehicleGame.uproject

arkPointReached « G int* TrackPoint):
W00% ~ 4

Error List

T - &7 Errors
Description File
IntelliSense: cannot open source file "BuggyPawn.generated.h"

BuggyPawn.h
IntelliSense: med)

EMERATED _| s undefined
ecteda ;'
IntelliSen

Coll

Microsoft

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 5.1.2



Eclipse 2001-Today

& Java - sample.g - Eclipse SDK

File Edit Mawvigate Search Project Run Window Help
-0 a8 | #%#-0- - | BEHFG- | ®@F |0 - S 1
| [ Package Explorer 2 ! = O sample,.g ™ = 8
& == header { u
%I - EgSample package a.b.c:
ﬁJ + 5 src }
+-=, JRE System Library [jdk1.5.0_0Z2]
¥ E-':'-NTLR_HOME."EI'I'I|F-]'EF'Cl".EE"F'SE".II class SampleParser extends Parser:
Expressinh
term (PLUS term) * =
class Samplelexer extends Lexer:
VARTAEBLE MNALME
fta'..'z' I+
< ' ? '
O= . =
= Outline 52 B
et Saurce | Owverview
:D: laz B . +l, =¥ O3
— [r.u Problems % Jawadoc | Declaration v |
& Header ) : . -
- samplsParser 3 errors, 0 warnings, O infos (Filker matched 3 of 675 items)
@ expressio | Descripkion | Fesource | In Folder Location |
- {3 sampleLesxer % 3 Exiting due to errors, sample.g Samplefsrcalbfc
@ WARIABLE_MAME £ Rule term' is not defined sample.qg samplefsrcialb)ic line &
Yy'tritable Smart Inserk 710 @E

Eclipse Foundation

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018



Xcode 2003-Today

m DayViewController.m

’r El :,f-in B iPhone 5 Finished running iPnp on iPhone 5 El E E I:l E D

'1 Code [ Debug | + |
B 828 a i ©@ m o = BE | - B iPnp iPnp Controllers ¢ m DayViewController.m @ [} -oStateChanged:
' iPnp 7,
L E’J 2 targets, i0S SDK 8.0 ;i t_lgy'-.l'.ieutnntrnuer.r-
ey iPnp
¥ L iPap 17
¥ || Controliers /Y Created by Franco Cedillo on 187414,
h WeeksTableViewControlier.h g Copyright (c) 2814 HartasCuerdas. ALl rights reserved.
m WeeksTableViewController.m
h WeekViewContraller.h #import “"DayViewController.h”
: #import "0dCustomCell.h™
m WeekViewContraller.m #import “WeekViewController.h"
h| DayviewController.h #import “AFMNetworking.h®
= T
= [:J:the! @interface DayViewController ()
F [ Supporting Flles . dproperty {weak, nonatemic) IBOutlet UILabel =dateLabel;
» ol iPnpTests . @property [(weak, nonatomic]) IBOutlet UILLabel swrlLabel;
- P . @property (weak, nonatomic)] IBOutlet UISwitch swrSwitch;
¥ || Products ¥ @property {weak, nonatomic) IBOutlet UILabel woTotallabel;
"l_Pﬂdf' . @preperty {weak, nonatomic) IBOutlet ULLabel »dTotalLabel;
b || Frameworks . @property (strong, nonatomic) IBOutlet UITableView =odsTableView:
Pods
3 FE 2 targets, i05 S5DK 8.0 @property {strong, nonatomic) MNSMutableArray sodsArray:
@property {(strong, nonatomic) NSDictionary sweekDetail;
2end
@implementation DayViewController
E {wold)viewDidLoad
[super viewDidlLcad];
£ Do any additional setup after Loading the view, typically Trom & nib.
[self LoadDayDetaill;
[self makeDdsRequests]):
}
- [(N5Integer)numberdfiectionsInTableView: (UITableView =)daysTableView {
ff Return the number of sections.
+ | OE® i return 1;

Apple

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 5.1.4



Android Studio 2013-Today

@ = Android Studio

AndroidStudioProject % Application

Android Studio

ey

e

menu

main_menu.xml

Google Pixel_XL n.ex ndroid.displayingbitmaps

(:]

MEMORY

NETWORK = Sanding Receiving

Google

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 5.1.5



Structure Editing
At Nested Levels of Abstration

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018



Scheme Bricks 2008




Code Bubbles for Eclipse 2010

B Code Bubbles

s

= & @people
edu>hrn.un>cs >t_|uhh|_es =hddt>Bddt ThreadView$ Table Updater =runf...) e ere ome v o BUMP RunManager!l:ThreadData_} et ThreadState (..)
m“;::;?ﬁr:;?;i _“"’ runQ { : @verride public EBunpThreadState getThr ) 3
| . turn thread_state; o
switch (run_svent.getEventType O3 { L:re Ll read STarE :
case THREAD_ADD : . [#] @Launch Configurations

bt = t.getThread O;

if G:EUT;E::Q'I)gi readi: x edu.brown.cs. bubbles . bddt
thread_set.add (btd; =
synchrowized (oump_threads) e wun ane wn o Bt ThreadView $ Threads Model=getValue Atf...)

bump_threads . clear Q) : @O\r;rri ?E p::'l:i : Object getValueAt Cint r,int q. o TR A T e R Tablelpdater .
: bump_threads . addA11 (thread_set); syu:EIlr::'i A - - a direct view on the bump_threads rung) 'synchrorized Qump_threads) {
3 (bump_{ ) trileture.
} : = if e <01l r== ’ S bump_threads.cleard;
break; : bump_threads.size Q) return null;
case THREAD_REMOVE : bt = bump_threads.get(r); ) ) bump_threads . addA11 (thread_setd;

bt = run_event.getThread O; P ¥ .

e nu11)g{ : switch (@) [ synchronized (hump_threads) {
thread_set. remove (btd case 0 : : bump_threads . remove (it ; TR
synchromized (bump_threads) { _ return bt.getNamed ;

bump_threads . remove (ht) ] case 1 : ) ) ThreadsModel
t bt.getThreadState: :
¥ 1 7 cas;ezurn s : 3 getValueAt(int int) synchronized Gump_threads) {
hr#:;ém e “sge;urn bt.isDasmonThread O ; .. Qr <0 || r>= bunp_threads.si
case _ : . : S rtnies PO st rrereremsree |
S/T0D0: Update thread return bt.getThreadType O ; : bt = bump_threads. getrd;

Bdd tThreadyiew

break; x
- redl - > getRowCount () ccoountD { return bump_threads. sig

threads_model . i reTabl elataChangsd O ; L return null; '_ ThreadsTahle
3 : ), :

paintComponent(Gra. .. gsynchron'i zed (oump_threads) {

getActualThread(int) !synchron'ized (ump_threads) {
|

e wee e e Bt Thread View$ Threads Mode > get Row Count (] irg turn bump_threads. get Gidi)

@verride public int getRowCount O .
{ return bump_threads.sizeQ; 2 = new Arraylist<BumpThr

? Description Resource = i edu.brown.cs.bubbles.bddu.BddtThreadView javautilListsize

The type BoppFontOption. FontChooser.Pr...|BoppFontQption. . ..
The field BudaBubbledrea bottom_color i...|BudaBubbledrea. ..
The method getFroperDock(BudaBubble)... |BudaBubbledrea. .. ertaticlEeralErsibaLIID
The field BudaBubbleLink.link_data is ne... |BudaBubbleLink.... /* Constructors
EBddt Thr hrown.cs. hddtBddtLaunchCa
I* Access methods

Description Resource ~ getPositioniedubrown.csbubblesbump BumpConstants B

: need to clone the tree structure h... |BEddiStackModel j. .. /* Popup menu methods
- Update thread BddtThreadyiew ... + handlePopup! awtevent )
~Update thread BddtThreadView. ... #* Mouss handiing methods

Mo = - clasz ClickHandler
; ref.orm_at initial <PRE>... </PRE> ... BdocDocItern.Ja\fa /* Popup menu handling classes

| PRIVATE " Methods || Comments " Types " Fields int size()

T T T —

AT

Computer Science at Brown University
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Work Flow
Step-based Programming
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Automator

Filter to Image Files

T acressd apples & telecrsd ivnage fimer Quame
Composition froen the Qeariz Composer Compoaiion
B posibecy bo image fles.

Mote: Thil acnion Can e any Cuane Composicon of
tyest rage Filter ndlaled in B Cuadts
Composer Coempsanion e pasitony
[ILibrary Corsgadfisen” or
“wfLibrany OO} & Wil 45 It does
sl digend an time.

mpuk iFage fied

Regulr bage fiks

Weribsa: 1.0
Copyrightc © &npie Ing., 2007

ﬁ-r m "'

Apple

Dubberly Design Office -

w |l Ubrary la % Ask for Photos .
AT Calemdar Ll ] l.l.s-n-ﬁh’.ﬁmﬂ:mhﬂ-nﬁ:
B Comtacts B Change Type of Inages
1§ Developer B Cracde Amen
B Fies & Foiders [ | @ Cvoose Projern

W Fonts & Creane Thumbazl imapes

 interset %% Crop Images

& M B Download Peotures

O Movies @ Bz Masiens

1 Music @ Exocet versions

= POy @ Exvracn Meadara

W Photos @ Finer for Picks

B} presentations | | @ Fifter iPhoto lvems

3 Tex BN Fond iPhO1O oy

% Uhilities | W Fip Images M

W Ctear 5 | @ Gex Selecred Images 3
ﬂ Apply Quartz Composition

An Overview of Data Authoring Environments -

| # / Ask for Text &
” e 4
v i Set Value of Variable 2|
sty Optoms  Dascriphion |
|+ [ Take Video Snapshot =]
SivE 3 ] Fler"-.H-t
ST — i.l
P Tahe piclure aulematicaly
|
Bieks  Ogteons  Dascription ]
Py :
* [F Apply Quartz Composition Filter to Image Files e
AMOunt ek 0.2027
Colorization 0
Color | |
™ 3
Q|

July 2, 2018
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IFTTT 2010-Today

if @ then 2] o o »

You

When new video is uploaded, automatically creates CIRAIR0 SDALE 3 hote: #ga

never triggered

new post with video embed on your blog

if EdthenEd oo -

Twitter DM thanks for follow + newsletter promotion ;ff_ﬁ}:g;;j;z ??C;'?}F]liﬂ
triggered 48 times g

thenl2) oo »

Alexander Tibbets, Linden Tibbets
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WorkFlow

12:27 v
4 App Store

—

Ll
| My Workflows

Workflows for Sharing

* iPhone X

to the future.

Share A Portait Photo
Quickly share a Portrait Mode
photo from the automatic album
created by i0OS

3, Essentials

Home ETA
Share how long it will take for you
to get home

wap Quick Shortcuts

\' t Speed Mial

vy © ©

12:27 +

4 App Store

£ Gallery

iPhone X

)¢

Say hello to the future.

Share A Portait Photo
Quickly share a Portrait Mode photo
from the automatic album created by iOS

Share iPhone X Screenshots
Pick from all the screenshots you've
taken with iPhone X and share

Convert Animoji To GIF
Take one of your Animoji videos and
convert it to an animated looping GIF

Share Apple Music Profile
Send a link to your Apple Music profile to
others so they can follow your playlists

12:28 v
4 App Store : !‘

. Share A Portait Photo

Quickly share a Portrait Mode photo from
the automatic album created by i10S

t Find Photos Where
Album is anything
Sort by Time Taken
Order

Limit

£2) choose from List

Prompt Which photo do you w...

Select Multiple

Ari Weinstein, Conrad Kramer, Ayaka Nonaka and Nick Frey for DeskConnect, Inc (Acquired by Apple)

Dubberly Design Office - An Overview of Data Authoring Environments -

July 2, 2018
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Sirl Shortcuts

Roommate Expenses
Split an expense, then request and
log payment

Morning Routine See All

Vake up with these shortcuts t

Remind Me ¢
hen to leave home so Set a reminder fc
ate for work at work

iPhone X See All

Say hello to the future.

o

Share iPhont
Screenshots
Pick from all the
the automatic album... you've taken wit

Ohiiclk Shartente See All

Edit

Library

e

Share iPhone
X Screenshots

Create
Shortcut

Heading Home

| 2

& . Location

b,

-8

Lah

Location

Word of the Day
& . GCet Travel Time

Current Location

Transportation Mode

vJ Send Message

Recipients Sheryl Lynn

| will be home in 4. Travel Time

Home

Set thermostat to 70°

Home

2018
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Visible State Editors

Introduce Iransparency to
Traditional Programming
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Whyline

[graphics toxt exceptions

|
Re pen
O Eraser
© Line
Red ()
Green (} =
Blue « )
| Clear the canvas |
| Undo my last stroke |

objects

why did x1 =887
this ¥ why cid y1= 1857

why 0id X2 = 937

SEEE

_ why did stroke = 5.0 plxel stroke?

Andrew Ko at Carnegie Mellon University (HCI Institute)
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Learnable Programming (Essay) 2012

var i = 8; 0

while {1 = 20) { t t t
var scaleFactor = 1 + (28 - 1)/208; 2 1.95 1.8
resetMatrix(); . . .
scale(scaleFactor); 2 195 1.9

rotate(i * &}; + >
Till{i # 328, i # 18, 8); * @
triangle(0,0, 100,-20, 95,40); - -
1 += 1; 1

fill{e,n8,8);

drawRect (80,88, 48,23);
drawRect (60,208, BO,40);

drawlLine

drawTriangle -

drawEllipse
drawBezier

drawText

fill(161, 219, 114);
for {var x = 40; x = 150; x += 58) {
rectx, A3, 28, 18);
rect(x, 45, 28, 15};
rect(x, 62, 47, 53]; I

—
—

var x =8, y = 58, dy = 8;
function draw (]}

X += 3;

y += dy;

if {y > 185) {
dy = -dy;

ellipse{x, 198, 36, 253);

}
else {
dy = dy * 1.87 +%=;

ellipse{x, y, 30, 30);




Media for Thinking The Unthinkable (Nile Demo) 2013

initial input initial input ExpandSpans () ExpandSpans ()
v X, ¥Ys C4
. . [ 111 AmlimisEEmE { .,}
| [ 1 [ ™71 it c =
>>
. <
O rene <
N EEEE EEEE 00 -

n
]
n
o

» Rasterize () ProjectLinearGradient () ProjectLinearGr

MakePolygon () : Point >> Bezier v B=-A

MakePolygon () ygon () i H EEEE EEEE As =v / {

L p:Point 0
. ™ first true .. s00 = A + A
¥ip El EEEEEE BN ¥ (2 )

. Fleat® = Baing 09 - - H EEEE EEEEN >> P -
- if ~first e I W |
>> (P, P~P ., P) =

v Texture () PadGradient () PadGradient ()

v 8

RoundPolygon () RoundPolygon () : Bezier >> Bezier LB 3

@ f ¥ (A, B, C) i@
[ | R AL1LC)/ 4
& n= (AL 0 @ EEEE EEEER
b >> (A, B + 1, C) H EEEE EEEE
- ||I

GradientSpan ()

2, 9), 8: (2.7, 2 3, 2 H EEEE EEEE
TransformBeziers () TransformBeziers (M:Matrix) : Bezier >> Bezi

| i" GradientSpan (A
¥ 8
- 5 3 >> 8A +
. s samsfunn
¥ (A, B, C) H EEEE EEEE ii
. >> (MA, MB, MC)
L]
. - ‘h -




Media for Thinking The Unthinkable (MSP) 2013

\-_____
An =84.00

Bret Victor
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Tydlig 2013

iPad = 9:41 AM 100% ()
& 0 O i
% J |
Initial Deposit 30,000
10,000 ={10,000 XY ) )°
Years
20 : 22,22{5&\ In 0G0 [ofe]’
Interest e T Rand
4 % =(0.04)
10,000 ? abs EE
0 25
0 o 10
T L -
Qo
Initial Deposit Interest Years Accumulated
10,000 (1 + 004 /12 ) A (12 x 20 ) = 7 8 9
Accumulated Initial Deposit Profit 4 5 6
02,005.82 — 10,000 :m
Profit Years Profit per month 1 2 3
12,226.82 / 20 / 12 =108l .
A

Andreas Karlsson for Tydlig Software AB
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Xcode Playgrounds

@ Rusinirig Mtwton's Ceadie

B Mowicn's Cradie
Newton's Cradle and UIKit Dynamics

This playground wses UIKit Dynamics to create a MNewton's Cradle,
Commonly seen on desks around the world, Newton's Cradle is a device that
illustrates conservation of momentum and energy.

Let's create an instance of our UlKit Dynamics based Newton's Cradle. Try
adding more colors to the array to increase the number of balls in the device.

let mwtoniCradle = NewtonsCradie{colers: [, @. @, @]

Try changing the size and spacing of the balls and see how that changes the
device, What happens if you make ballPadding a megative number?

néwtensCradle. ballsize = (GSizelwidth: 60, height: &8)
newtonsCred Le, ballPsdding = 2.9

Adjust elasticity and resistance to change how the balls react to
eachother.

néwtensCradle, iteaBehaviorclasticity = 1.9
néwtonsCradle. itealBehavior. resistance = &.2

@ Timeling | @ Kewtor's Cradie.ployground [Timeling]

o0

Ready to continue TicTacToe

PlaygroundSupport
Foundation

gameView = BoardView(frame: CGRect(x: 0, y: 0,
width: 600, height: 600))

PlaygroundPage.current.liveView = gameView

= Board(view: gameView)

b.move(.top, .left)
b.autoMove()

b.move(.middle, .middle)
b.autoMove()

b.move(.bottom, .right)

gameView.newWinEffect()

2015-Today

TicTacToém

Begin! @

Xmad... @

O made §m)

X made dm

O made @

X made dm)

<SCNPar@

Live View

B TicTacToe.playground (Live View)
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Fragment 2017

i = shader.frag — Shaders

shader.frag

vColor;
' vTexcoord;

ofolor;

col
oColor =




CityScope 2015
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Dynamicland 2017-Today

i £,
._'zgg
e-e e
F . eeeieee® T

L —

gl |

00 ®

; {
o

Bret Victor and Others at Y Combinator Research’s Human Advancement Research Community
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Dynamic Diagram Experiments

Direct-Manipulation +
Symbolic Relationships
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Drawing Dynamic Visualizations 2013

grid pig-star

Move frame so frame's bottom-left meets bar's bottom-right.

e

- DRAW Draw circle around star 2's center to star 2's armpit.

Draw star from canvas's top-left
to canvas's bottom.

Repeat from 1 to LT

Draw bar from frame's bottom-
left to frame's top-right.

TV Ermp =X
TEesD =m0 X

ADJUST

ADJUST

Draw star 2 from canvas's top to
Scale bar's height around bar's 4| canvas's bottom-right.
bottom by !

[ max itom )

=T

aow <

Draw circle around star 2's center

Move frame so frame's bottom- to star 2's armpit.

left meets bar's bottom-right.

Move bar's right, -4 px
i horizontally, 0 px vertically.

MODIFIERS

Fol -

39.1
8.2
245672546
A

MODIFIERS

x|

Bret Victor
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ShaderShop 2014

Library yl
Bullt In Functions Compose Add Multiply

vy
o 4y [ Add $
- o o o RO Ce—)
/ Line "\\ v o g
g \

\ - et -
\/ Abs LA TN Pt \/'”f\ e /~\

v/
SO s

Noise 2D
Noise 2D

WAMAMA Fract Noise 2D

/HJ Floor

x1

Noise 2D

Noise 2D

N7\ Sine “—
\\
Custom Functions 7
\’\ Smooth Step ,./" o
Q
S
wAvAMA Smooth Saw J )
o
G
Random 2D C
E Step Random 2D \\\\ yl
g - \) Inspector
‘. Horizontal (”5 r ,;1 ;2
o . \E < 1 0
BRE Nose 20 Noise 2D( %% ) + Noise 2D( s / %5 2 ) * %59 + Noise 2D( kaxa / °2° 5. ) * %59 + 0o 1
J i ] 0.1. * + 0 0
| Noise 2D( s / PSR * I + Noise 2D( s / PR * %S ——
- o - - 0 1
™\

s ‘ (
Toby Schachman for Communication Design Group at SAP
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Appaaratus

Symbols New Load Save Undo Redo Delete

Rectangle

Circle

Text "drag circle to draw involute

T

.
W
L
Text -
-
L]
-

A
e

o

Involute rd

+ *

Group Create Symbol

U e

Involute

Rot | |

Outline

spread (0, (EUIENIRGEL 0.

 (CumentRotyy 2.2

+
Circle

« o " e

X

Y

Rotate

Involute E
X
Y

Rotate

Stroke
Color

Line Width
Anchor
X

3\ ablac
. Variables
0
X +
*

Transform

- -
R T L
>

-
(7]
ol
u
1]

- *

Fill Color

Stroke
Stroke
Color

T

Toby Schachman for Communication Design Group at SAP

Dubberly Design Office

An Overview of Data Authoring Environments

July 2, 2018

]
]
=] Rot H
[a, . &

rgba(@, @, @, 1.98)
“rgha{@, @, @, 1)"

3

H Rot W
Tangent

rgba(@.93, ©.93, 0.93, @)
“rgba(237, 237, 237, @)"

rgba{@, @, @, 1.00)
"rgha(d, @, 8, 1)"

2

85}

[

2015

5.5.13



2017




Learning From/Within Cyberspace
How Game-Tech Is enabling the Next \Wave
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3D (Mesh/NURBs) Creation Suites



Softimage 3D 1988-2001

Mot ion

WIRE, GIf[E] Perspective,mm ] ] ] [ SETUP WIRE, &

TransY
1.0000

CLEAM_ALL Plain Hode, D] Fourve, [0 0] B CPTAG SLOPE INTERP SMAP SWAP SETKEY

Single

SZ2_tor.etrnz

Softimage, Co.
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Cinema 4D

File Edit Create Select Tools Mesh Snap Animate Simulate Render Sculpt Motion Tr: MoGraph Character Plugins Script Window Help

B ® QUdE 7 OSEEvmo e
X ner Trees

w Cameras Display Options Filter Panel ﬁw e o
L9 Tree Sphere

Layout:

Objects Tags Bookmarks

—«® Random Tree Scale

—«® Random Modify Clone

+- |9 TERRAIN
31 | O SCENE

Edit User Data

ze [Random Modify Clone]

Coord. Deformer  Falloff

Effector
Strength
Selection

+ Min/Max

Random Mode | Random

Synchronized
Seed 1
Parameter
~ Transform
Transform Mode
%) Position

0 10 30 40 90

TR TR T A o M P T TP ] LT o e X o e P P (T P PP P T B P ep e e e e s e e A e e S T e R
e = Color

- _ ;
: . - Color Mode [ Off

Function Texture J » Other

Ind

Relative ransform Space [ Node

cale

Weight Transform

U Transform

V Transfon
Object (Rel) - #) Modify Clone
Time Off

MAXON Computer GmbH
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3DS Max 1996-Today

b [ s )| Workspace: Default - w ; AUtOdESk:;dSMaXEG] xﬁz; dodecahedron_max H.}:e a keyword or phrase

Create

Aodifiers  Animation

“Graph Editors Rendering  Customize

¢ i T TEERT-E

Modeling g nt P ate [ - B

Polygon Modeling I ) io metry (All) h Tris  Subd

[+]1[Pers : ™ (4 !
B Material Editor - Dodecahedron  — companion dodecahedron par

Modes Material MNavigation Options  Utilities Modifier List

Border
Palygon
Element

ceelEEs

< | - |
: ; %
b

Sub ¥ Ignore B

uterRing

Push/Pul Di

bt SNEETI 21 @,

Bl Add Time Tag 5 b L =D

Autodesk
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Shake 1997-2008

®  Shake File Edit  Tools Wiewers Render  Help Fﬂ__’ 7 & L cappe BB = b PlTuwei20im Q

E

100M2 U@ HLONVAE R

1
|
|

=
&
T
-
5
z
®
<
e
p_l-,.
{!_:.
o
|
X
s

Arnaud Hervas and Allen Edwards for Nothing Real L.L.C. (Later Apple)
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Houdin 1996-Today

wa 14 o W B e




Blender 1998-Today

Blender Foundation
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Maya 1998-Today

== E
Subdwvs  Deformators Anmson Dyramks - Render e o Musds Fliids

w ) v <

Wicm  Shaadag ghiing  Show  Remdorer Panchla Atiibo Edvor

08 Eg R L Te o B8 T ) B ER will N Bl 5 o List Spdected  Foous  Aliizubes  Shas Help

polsCoor s A ehre]

P sARy ) aog

oy
5
(-]
.
H
H

e M=

Hisdiss: ey Casdor

L] A b Evic Li=i

Ha il Layger Mz Cm-acter Set

Alias Systems Corporation (Later Autodesk)
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Learnable Programming



LOGO 1967-




Turtle 1969

Seymour Papert and Others at the MIT Logo Lab
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Q-Basic 1991

Buy Bf%us Menu B
(] () o

ZUB rainbhow(x,y, c, radius)

minr = radius * 0.6
minr2 = minc*¥mine

= radius*radius
.14159¢
= radius®¥4/3
-radius TO radius
PURPY y
=-xradius TO xradius
= px¥*3/4

(o~

S0 0 ——— TS nnow

el o A A B L L e | ﬂ
Saantiiiiiiiiiiidddddd LR
et Y Y Y Y Y Y Y Y Y Y Y vt
et Y Y Y Y Y ey
=yt Y et e R Y Y Y Y Y Y v e e
et R Y Y v
et Y Y Y Y Y Y Y Y Y Y Y vt
=y Y Y Y Y Y Y Y ey
g S bbb bbb kbbb bbbt bbb bbb ke hprbe S S
B e e e AL
A L L ARl B U

i3ttt ity
i3ttt ity

1 Level 1 Map 1

ritxpxrt + puz2
minr2 AND r <{= maxrzZ THEH

t = SGN(py) * pit* 0.5 ELSE anslet = ATN(ry / pxri
t - anglet + pit . i
et = anglet + pit + pit i

o

"5 M SR ]

Leo -4

X
»
P
P
P

P00 et N X

®
®
2]
(

MOD 24

?
ET
IF

IF u>=200 THEN EXIT 3UB
END SUE




LEGO Mindstorms RCX 1998-2006




LEGO Mindstorms NXT 2006-2013

B LEGO MINDSTORMS Education NXT EEX

File Edit Tools Help

DEO S DO RO 2] r e (oo ] |

S i E Untitled-1

Home » Common Palette

Robot Educator ey

2
@ e
B Common Palette
===y

- ﬁ 01. Play Sound

e @ 03. Drive Forward

©) | ey
e 02. Use Display K;’?‘
e

4

e @ 04. Reverse

— @ 05. Accelerate

£
G
-
. @ o06. curve Turn 7
— @ 07. Point Turn %
B |

o ﬁ 08. Drive in Square

L @ 09. My Block 1 d
L @ 10.Parking Bay :ﬁs’
Fosaind ® |2}

hlolo|Bl&(3]%

L
LE pon: Oa @8 c W) Power: & = Need help? 2
e e oA A B T = - Move the cursor over an object to read about its function, For
“ Direction; of © 4 oS 4 Duration: 1 | | Rotations additional help, dick the "Mare help” link.

= - = Mare help #
) Stesring: ¢ [=] B A Mo acion: 0 bl eska O By Coast

SEE T 800 L0iPM

LEGO in Partnership with the MIT Media Lab (Lifelong Learning Group)
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LEGO Mindstorms EV3 2013-Today

LEGO in Partnership with the MIT Media Lab (Lifelong Learning Group)
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Scratch 2002-Today

Untitled-1 €3 SeecCo 4 Give Feedback

Blocks Costumes Sounds

=
X}

o
i
i

goto random position »

¥-

Variahles

R/

=
=
@
=]
&

Sprite  Cat1 Flying — x 0 1 v = Ruigs
in direction @ F
Show ® & Size 100 Direction 80
-
Backdrops
of* » =
Cat1 Flying

iQ1

g
0 o

: v <

Mitchel Resnick and others at the MIT Media Lab (Lifelong Kindergarten Group)

[
E
0
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6.2.8

2011-Today

o

..l ._
51 ™ om s 2d N

Ayah Bdeir at the MIT Media Lab (Now littleBits Electronics Inc)
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ittleBits




Koov 2017-Today

Sony
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Tolo 2017-Today

-
-
-
-
-
-
-
-
-

Sony
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Joy-Con Garage 2018-Today




Game Authoring
From video games to VR/AR/MR
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T Pe'hibe Teman]

: Player

Bruth Pallte

LI,

] Jungle Wedd Tenain &
] Meutral Uit _
[ Playes 1 [FedUser S
|C] Plapes 2 [Bhee Uzers
] Playes 3 [TealUser s
(] Playes 4 [Puiple Uzai
l_] Playea 5 [Dhange Zen
1 Playes & [Brown Frob
= Plapes 7 [White Texs
-2 Ground Units

H Teran Ma
Teran Gh!
TeranVul S
TeranGo

e

=11
eiran SC

Teiran Sie
T zirar Fire
(L] Air Uniks fe-

.[ .r\.....I
x5 o

Blizzard Entertainment
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Alice 1998-Today

72 Alice (2.0 04/05/2005) - E:\studie\purgathofer\Alice 2\Alice\Re quire d\exampleWor lds\lakeSkater_a2w mEEE
File Edit Tools Help

Events |create new event I

=] world

* While SPEWI ~ | is pressed

Begin: lceSkater.yo wireframe —

During: <Hone> —
End: ‘lceSkater.go solid —

When the world starts, do §§;W0rld.m3rﬁrst animation —

IceSkater's details World.my first animation Mo paramelers | create new parameter ’

Mo wvarizhigs | create new variahle I

Egéskate howManySteps
“spin

i Camera . set point of view to  <Mone> —  point of view of = Camera PointOfview?2 = | dwralion =2 seconds =  more... =
“blinkEyes i P p

Wait 1second —

“setBlink shouldBlink | e
§§§qukAndWink Camera — set point of view to <None> —  point of view of = Camera.PointOfView —  more... —

“simpleSpin i +[=I Do together

Eiécirclenruund whichObject IceSkater —  turn left — 0.45 revolutions —  more. —

" skateBackwards howManySteps IceSkater — setpose IceSkater.pose — more. —

R EEEICBSRater.skate howlBanySteps =1 —
“go wireframe
“go solid

create new method |

“IceSkater.simpleSpin
/1 backwards and jump — '

=/ Do together
' ;E;IceSkater.skaleBackwards howilanySteps =2 —

IceSkater move

:Doinorder :Dotogether :IffElse - Loop :While :Forallinorder . For alltogether - Wait |- print

Randy Pausch and Others at Carnegie Mellon University
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GameMaker 1999-Today

=] File Edit REOEIE&'F_IipE Run  Window Help - - [=][=][= -Move ———

O& Hl ot ﬂ'| b b | CEPE Y T I @ Dl 0 = +| o) _spme et [ obLwal Ifscaredi$equaltnﬂ . . .

Name:  ob_pacman Ewents: Achions:

=0 Sprites V’l i) | 0 =» 2312 a b |Sna|:->< 2 |Sna|:lY 2 ”.x:}l s | - ) Ispr_pacman = ST, o, Start of a block @ |E| Izl
[ emplorer i i ob_cain i
[ monsters backgrounds wiews

Fage 2.nr 15 . e 4 ;2 obi_specia Set lives relative to -1 |§| @
Adding Sprites

£ hreasure_sprite objects | zettings tilez

wall_sprite . 1 l- i- i- ’ | - ] - ; '- 1 Our game needs images for the walls, the Yisible [T 5ahd @ ey Flsw solne monster -dump ————
= special_spiite Eﬂ | - . A . . fruitz, and the ghosts. Such images are called SR TP ” . . .
“o Loy bonus_sprite i i- .'_ I- y 4 sprites in Game Maker. So the first step is to Depth: 0 % Slesp 1000 milizecands
Loy d - add some sprites. To add 3 sprite click on the i @ <dpr I o the start i
-1 Sounds Lo - Resources meny and prass Create Sprite or [ Persistent S <Right> ump ta the start position . .
E}{h Backgrounds i- ] i- I- 4 ']' ] dick on the button with the Pacman symbol: E 5 ..
{7 Paths Barent: I<no paretit: a S <Down: Jurnp ta the start position E |E|

(-5 Scripts . y i- i- | y = Run Wind I Mask: I<same asspite> 5 | | ¥ MNa More Lives S&7 End of a block
{7 Fonts i ; . [ | [ plrreeE@®O e

| MEID | ElpE I aU0os ||o.|1uo:: | ZUIEL | Lugsml anow

EJ% ;'I;'_'e I;mes If [ @) Show Information ] @ — . .
4 jects
=} E Rooms A rather empty form will =sppear. In this form, Start of & block @

press the button Load Sprite.

) ; ; - <oy : |4 & 0K Destroy the instance RS
- e WD S e S : ; iy L : S Set the soare relative to 10 . .
@ [' 1e=1r r 10 _ ; Mo sated | AddEvent |

S End of a block

%] Game Irf i | e e el } 3
G;n;;g;;ﬂrgagzzings s 0 _]_ l- l- l- i'i- i- I- . _]_ : @ . £ Load Spite | [ Delete ] [ Changel

B Extenzion Packages ";

£ ¥ ¥ ¥ In the file selector that appesars open the folder
] Tutoriall and in there double didk on the
image wall.png. (f you do not see the folder
Tutoriall you should navigate in the file
selector to the folder where Game Maker was
installed. There you find & folder Sprites= and
in it you find the Tutoriall folder with the
sprites.)

Object to add with left mouse:

II:u:unu3 a

Laft moure button = add

+ <Alt> = no srap

+ =Shift> = multiple

+ =Crl> = move
REEMW::S;D;!;:HMG [ e F'reviuusl ’ =P Mext ] ’ ¥ Hide l

+ <Cirl> = popup meru

Delete underlying
m ; ; Show the tutorials at startup.

CAMES w320 y: 0 object: wall id: 100047

The sprite form should now show the wall blodk
image. You might want to give the sprite an
appropriate name, e.g. spr_wall. -

Mark Overmars
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Unreal Engine 1998-Today

T
File  Edit Help
& Modes J Tooltiarn = World Outliner

AT IR

urce Control 1t Marketplace ting Blueprints  Matinee Build Play

(seardiGlosses ) : 5 TR

== Viewport 1 SM_COG_City_Roof_Trim_VarB_Middle420
fecently Phced . Empty Actor

|Ba;ic & Trim_VarB_M
Lights .“W Empty | COG.( folding02b168
& fiolding02b169
Visual Effects - e B SM_COG_City_Scaffolding02b170 Static

2 El s i S, con iy Saoingozor 7 Snchiesiicir |
caffolding02b172
foldingo2b173
Scaffolding02b197
All Classes i A folding02b198
A caffolding02b199
fiolding02b200

BSP

Volumes

b
15,702 actc @ View Options =

) Details
ik StaticMeshActor h 'S
Y < ] > -
+ Add Component ~ M Convert to Blueprint Class

ik SM_COG_City_Scaffolding02b171 (Instance)

{y staticMeshComponent

4 Transform
Loc b4 48175.95703 |1 4059464355 A 16530.0

Rotation » ¥ o A 219.374p643

E Ct Browsar:
'Add New ~ F‘ mport iSave All
| Content »

< @ Cont f
- - L T / . < Mctenzk

M_Infill_Metal Base Dark = 4= © 2
Element 0

Audio Blueprints Character i 3 L ?

Maobility  Stati <+ Movable

4 Static Mesh

4 Physics

b | Wea

erride Mass

n Kg

Locked Axis Default

Lighting
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Pocket Chip for PICO-8 2016-2018
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Games with Authoring

Decisions have Confined Effects
on the Player Experience
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Sims (Series) 2000-Today
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Electronic Arts and Others
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Second Life 2003-Today

Linden Lab
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Little Big Planet (Series) 2008-2014
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ModNation Racers 2010

' Place Props

“J

United Front Games and SIE San Diego Studio
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Grand Theft Auto 2013

Rockstar Games
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Games as Authoring

Decisions & Their Side-Effects Are the
\Whole Player Experience
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The Incredible Machine (Series) 1993-2011
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Jeff Tunnell Productions (Later PushButton Labs, Playdom, Disney Interactive)
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Minecraft 2009-Today
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Markus Persson, Jens Bergensten at Mojang
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SimCity (Series)
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2017

Tiny Wheels
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2018

Media Molecule
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Remaking Reality
Measure, Simulate, Predict & Act
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SketchUp 2000-Today

o0 e SketchUp Pro 2018
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Brad Schell and Joe Esch for @Last Software (Later Google, Trimble Inc)
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Urban Strategy Playground (Suite) 2013-Today
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USP Research Group in the Department of Architekture at Technische Universitdat Miinchen
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DesignSpace 2016

Thomas Van Bouwe
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VR Editor for Unreal Engine 2016-Today
'/‘, |




TiltBrush 2016-Today




2017

ICalce

Tomas Mariancik
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ArchiCAD (Predictive Design) 2018-Today
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Graphisoft SE (Part of the Nemetschek Group)
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Local Simulation
(i.e. Urban, Regional, etc)
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2004-Today
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CartoDB

Site planning
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2011-Today
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MARK43 Computer Aided Dispatch 2012-Today

Mark43 Inc
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UrbanFootprint
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Joe Distefano, Peter Calthorpe for Calthorpe Analytics
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Urban Network Analysis Toolbox 2015-Today

Clty Form Lab atthe Harvard University Graduate School of Design

Dubberly Design Office - An Overview of Data Authoring Environments - July 2, 2018 72,5



TerraPattern 2016

Ui T NN, BN TR
Carnegie Mellon University, Forbes Avenue, Pittsburgh, PA, USA

R

¥y Geographical Plot Similarity Plot

Search Results

GOOQ‘E Imagery ©2018, DigitalGlobe, Sanborm, U.S. Geological Survey, USDA Farm Selnlha Agency Terrn?a-f Use | Reporl a map ermor

Golan Levin, David Newbury, Kyle McDonald, Irene Alvarado, Aman Tiwari and Manzil Zaheer
at the Frank-Ratchye STUDIO for Creative Inquiry at Carnegie Mellon University
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Hololens App: Forest Fire Fighting 2016

Boeing
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GE Predix (Digtial Twin) 2016-Today

DIGITAL TWIN : 6321

General Electric and ANSYS
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Hololens App: Air Force Asset Planning 2017

Royal Australian Air Force
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EarthTime 2018
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Replica 2018-Today
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DigitalGlobe AnswerFactory 1992-Today
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ArcGIS
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Google Earth
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UrtheCast 2004-Today




Orbital Insight

Orbital Insight Inc
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Design Patterns
Preliminary Sketches
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