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PART ONE

Why modeling
IS Increasingly important
In design
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Great products come from iteration; they evolve—or more precisely,
they co-evolve with changing internal and external environments.

That is to say: all products are the result of conversations.
A new product teaches its environment. The environment also teaches the product.

Product Managers Users
Some conversations are Some conversations are
with the product team. % S with the marketplace.

Product

Those conversations Engineers Crtios Thosc_a conversations
cannot be controlled, are difficult to manage,
but they can be supported. though smart, connected
Thatis, managers, P _ products are creating new
engineers, and designers @ © possibilities.
can create conditions
in which the right Designers Competitors

conversations flourish.
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The partnership between Steve Jobs and Jony lve 1s famous.
What's rarely discussed is what it means, what we can learn from it.




It was an on-going conversation that built a relationship and trust.

—dJony lve, Financial Times, March 13, 2015
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The Jobs-lves conversation is not unique; pretty much everywhere
that you find really great design, you find such conversations.

Steve Jobs + Jonathan lve = Apple
Ed Catmull + John Lasseter = Pixar
Tom Watson, Jr. + Eliot Noyes = IBM
Walter Paepke + Herbert Bayer = Container Corp.
Adriano Olivetti + Marcello Nizzoli = Olivetti
Artur & Erwin Braun + Dieter Rams = Braun
Max Dupree + George Nelson = Herman Miller
William Paley + William Golden = CBS
Frank Stanton + Lou Dorfsman = CBS
Hans Knoll + Florence Schust = Knoll
Martha Stewart + Gael Towey & Eric Pike = Martha Stewart
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Pixar has made 15 hit movies—in a row—hy design, not luck.
Founder Ed Catmull explains how in his book, Creativity, Inc.
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Story meetings at Plxara--conversatlons without la

supported by a dedlcate {i sket




Increasingly, venture capital (VC) and business consulting firms
are bringing senior designers into their conversations.

— (Google Ventures named Braden Kowitz “Design Partner”
— Khosla hired Irene Au, former head of design at Google
— Kleiner-Perkins hired John Maeda, former RISD President

— Accenture bought European service design firm Fjord.
— Deloitte bought design planning firm Doblin Group.
— McKinsey bought SF product design firm Lunar.

These firms didn't hire these designers to make wireframes;
they hired them to change the nature of their conversations.
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The quality of the conversation depends on the relationship
between a design group and the organization that it supports.

) e @

Separate Peripheral

Design as external resource Design as part of the organization
Design thinking and methods Design thinking and methods
have no continuous presence practiced somewhere within

In the organization. the organization.

They are add-ons, They apply to specific

limited to traditional problems: products and services.

form, communication, function.

— Sabine Junginger, 2009

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

Central

Design at the core
of the organization

Design thinking and methods
are highly visible and
take a central position.

They unify products and

services across an organization;

apply to corporate design
and brand strategy.

Integrated

Design integral to all aspects
of the organization

Design thinking and methods
are being applied at an
organization’s top level

as means to inquire into

a wide range of organizational
problems with the aim to
develop integrated solutions.
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Traditional, industrial age managementis hierarchical.
Designers add style after a product has been engineered.

Dubberly Design Office -

Manager Designer

Goals

Means | Means

Controlling:

Manager tells designer
what to do + how to do It;
designer executes.
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Manager Designer

Goals

\LK\
Means @ Means
~—_ 7

Mentoring:

Manager sets goals
but discusses means
with designer.
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Emerging, information age management is more collegial.

Designers participate throughout the entire development cycle.

Dubberly Design Office -

In

for

mation

Structures

Manager Designer

Goals — Goals

Means

)

VEERE

Delegating:
Manager sets goal
but leaves means
to the designer.

- Pr

imitives

- 31 October 2019

Manager Designer

T~

Goals

EHEIR

~ 7

Means

\EERE

Collaborating:
Manager and designer
set goals together.
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Sophisticated managers operating in an agile manner,
avoid waterfall handoffs and include designers in daily scrums.

Dubberly Design Office -

Information Structures - Pr

imitives
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But agile managers often fall into the trap
of focusing on wireframes, without building
the necessary foundation.

If your designer isn't producing wireframes
fast enough, It may be because you didn't
make time to build the right scaffolding.

That is, you may not be having
the right conversations.

13



The right conversations iterate shared vision and conceptual structures.
That's where effectiveness, efficiency, and engagement are born.

“At its heart, software design is about creating virtual worlds
in which users work, learn, and play.

Virtuality has two aspects:

1. Conceptual structure—the ideas and how they unfold,
connect, and lodge in the mind

2. Feel—how things look and the other sensations we experience
(crude or slick, bumpy or smooth, warm or cool)

The real issue is designing a consistent conceptual structure,
one that fits the domain as much as possible,
as comprehensively and comprehensibly as possible.

Consistency, completeness, and clarity are the objectives.”

— Ted Nelson, the inventor of hypertext
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“For people to use a product successfully,

they must have the same mental model

(the user's model) as that of the designer

(the designers model). But the desioner only
talks to the user via the product itself,

so the entire communication must take place
through the ‘system image’: the information
conveyed by the physical product itself.”

— Don Norman, The Design of Everyday Things, 1988
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“...most digital systems fail when they fail to provide a story,
when there 1s a poor conceptual model.”

— Don Norman

Designer’s
Conceptual
Model
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How to make conceptual models is explained in a wonderful new hook
Conceptual Models: Core to Good Design, by Johnson & Henderson

Conceptual Models

Core to Good De_s‘z'gfz
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A conceptual model describes what a user needs to know
in order to use your application successfully.

“A conceptual model is a high-level
description of an application.

It enumerates all concepts in the
application that users can encounter,
describes how those concepts relate

to each other, and how those concepts
fit into tasks that users perform with
the application.”

L
— Jeff Johnson + Austin Henderson, Conceptual Models: Core to Good Design, 2012
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As an example of a conceptual model
Johnson + Henderson describe an alarm clock.

The clock stores the current time of day,
continually updating it to track the passage of time.

It displays the current time constantly.
Users can set the current time.
Users can set an alarm at a specified time, or no alarm.

When an alarm is set and the current time equals the set alarm time,
the alarm is triggered.

Users can turn off an alarm.
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Digital Machine—
Tim Scheiner

value model

O

O

persona
model
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interaction
model

object model

output

input

storage

data model

.4

~

name:value |

name:value

P..

name:value
-
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The Analysis-Synthesis Bridge Model shows how design
crosses the gap between what is and what should be.

Researching Prototyping

Interpret  Abstract

Model of
Model of suggest N what
what “is” “could be”

Describe Concrete :

o What
What “is “could be”
Existing — Implicit Preferred — Explicit
(Current) (Future)
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The SECI! Model shows how organizations turn tacit knowledge into

explicit knowledge, create new knowledge, and deploy 1t in operations.

Dubberly Design Office -

Information Structures - Primitives -

31 October 2019

< Explicit,
Externalization Combination
Articulating Connecting
Articulating tacit knowledge Systemizing and applying explicit
through dialogue and reflection knowledge and information
5. Articulating tacit knowledge 7. Gathering and integrating
6. Translating tacit knowledge explicit knowledge
8. Transferring and diffusing
explicit knowledge
9. Editing explicit knowledge
=)
o
S
. Socialization Internalization
Empathizing Embodying
Sharing and creating tacit Learning and acquiring new tacit
knowledge through direct experience knowledge in practice
1. Walking around inside the company 10. Embodying explicit knowledge
2. Walking around outside the company through action and practice
3. Accumulating tacit knowledge 11. Using simulation and experiments
4. Transferring tacit knowledge
@ Tacit,
Individual .
Tacit, &
Group 3y

Organization

Community of organizations

Knowledge conversion spiral

“1911dx3
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Both models have the same basic structure—iterative loops—

suggesting that designing /s learning.

Researching Prototyping
Interpret  Abstract
Model of

Modelof ~_SUO0SSTs

what “is” “could be”

2 =

- 5
Describe Concrete = =Y

e What

What “is “could be”

Preferred — Explicit

Existing — Implicit
(Future)

(Current)

Analysis-Synthesis Bridge Model

Dubberly, Evenson & Robison (2008)
- 31 October 2019
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<O Explicit, %
Externalization Combination
Articulating Connecting
Articulating tacit knowledge Systemizing and applying explicit
through dialogue and reflection knowledge and information
5. Articulating tacit knowledge 7. Gathering and integrating
6. Translating tacit knowledge explicit knowledge
8. Transferring and diffusing
explicit knowledge
9. Editing explicit knowledge
o~ m
= X
o =
= =3
A Socialization Internalization =
Empathizing Embodying
Sharing and creating tacit Learning and acquiring new tacit
knowledge through direct experience knowledge in practice
1. Walking around inside the company 10. Embodying explicit knowledge
2. Walking around outside the company through action and practice
3. Accumulating tacit knowledge 11. Using simulation and experiments
4. Transferring tacit knowledge
2 ¢ Tacit,
Individual :
Tacit, € S
Group

Organization

Community of organizations

Knowledge conversion spiral

SECI model of knowledge create

Ikujiro Nonaka (1995)
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Case Studies
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Understanding Internet Search Concept Map

Data/Document
Creation Process

Dubberly Design Office -

Information Structures - Primitives

Data/Document

Retrieval System

Data/Document
Retrieval Process

Understanding Internet Search

Concepts, Systems and Processes

- 31 October 2019

8 August 1999

User
Context
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Java Technology Concept Map—Draft
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Sun . (will need tu
with
/ i include a list

Server

Applications

such

Manufagjuring
Equipment

Embeddefl
Applicatiops

Hand Held
Devices

Desktop/Laptop
Machines
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is combined
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Packages

va Database Connectivity ~ HTTP
FTP

JavaPhone API
JavaMail
Project Juxtapose (JXTA)
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integrates
—
that makes ——————— The Net uselful for People
includes usa technalogy

for activities such as

The irm t Di
World Wide Web Email Messaging File Transfer JEctasions

enab!e

Samces

C

SMTP
TCRAP
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LDAP
RMI
SNMP
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Java Technology Concept Map—Final

Java" Technology Concept Map
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(spec eads) * Process”(CP) ceciv:  Committee crmerso sttt 8 g
everywhere, and explains how computers and networks relate H * * e T D class libraries e - APIS : ““‘“‘ ' o K ’
to Java technology. i3 principles s beneﬁls and advantages o H g s it class) e
icorned prgommio g 3 B> Java Specification s Communitys et ‘ppubllc‘ - ‘new Java specifcat -Relerence supmtediec  E ongans D ierfaces
The diagram is intended to help developers who are familiar glg'::l:-;:‘%mm ?equm 0sR 5 dralt E “ i “‘ o “ethmlwy Cnmpanbllny KI(\[\THC‘K) ‘ = it reduced development time e e o
with one part of the Java platform understand other parts. It il e ot 13 3 i e G b i capaison 3"‘“’”“’_"""!’ ";f"*;‘:“amy code ects o e e L2
relates unfamiliar technologies to ones with which developers features and benefits * H & e o maitanable coce iy Tethods and felds
s " . . i al to call nonjava functions
may already be familiar. The diagram also provides an overview s Progeam Office e Dr::mmymn“(f!m . ‘Iny ! senalummn pocss ope Jsnclde
for developers who are new to Java technology and an K maeise ' D‘h““ ‘“‘““,‘;“‘"m,,, ;“ bict o2 datasream for »scope -y s the same packs
introduction for non-programmers who want to improve their D is2 ED trademark ; >0 Java virtual machine o s H el : e
a‘l:'\il'\!);1 to cugvevse wri|th dj/velopers, For more information, - (WM )mwm Javavirtual machine spwrmmn s ot » types sdomecnve i pnmmves, umm refeven(e;
visit the web site at http://java.sun.com. - H H T H
» wies B architecturally independent applications " jensie 1 e is as mah Y
> Development process icitecturally independent pplicaton o inner classes methnds Constructors o i
Concept Maps portability . :
- Lo b eenener i R M

The diagram takes the form of a concept map - a web of linked
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everything - the forest and the trees - in a single view, concept
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Election Technology Framework—Components

Introducing the Election Technology Framework—
Because We All Deserve a Better Voting Experience

Registering

Reporting

S PR

Precinct Ballot Counter

O - =

Voter Services Portal N Digital Poll Book Accessible Ballot Marke:

i

onbingocmen orted el
lank Absentee Bt Marked Absenee Bllot = = =
Ca
Managing &
Election Data Manager Ballot Design Studio - Device Manager Registrar Digital Poll Book Manager Central Ballot Counter Tabulator Analytics
= = = = b b 5 = E E = et

Accesible Ballot Marker Ballot Counting Devices

Data Layer

DL-VRR " DLBSE " bpLJED " DLJED-ERT © pLviL
| extended Ballot Spec tion. Tallying | ds. Vot
-~
o m ussd st e .
it sied Hiptnn Cr e ot

Guiding Principles Accurate Secure Transparent Verifiable
Elections technology must be, List all voters and only eligible voters on voter rolls. Ensure voter privacy, data integrity, system reliability, and Allow verification of required accuracy. Enable everything that matters about an election to be
Count votes without errors, as they were cast. proper authentication and authorization for access. Log all changes to guarantee accountability. independently verified, including accuracy and security.
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lection Technology Framework—Process

Introducing the Election Technology Framework—
Because We All Deserve a Better Voting Experience

Citizens > Voters

o _son
Voter \ndentificat®®
<

LEOs & State Legislature

Voter Services Portal

Marked Ballots >
Digital Poll Book Accessible Ballot Marker Precinct Ballot Counter VoteStream
Add \otes”
g
)
9
2
2
E
%
Election Data Manager Ballot Design Studio m Device Manager Registrar Digital Poll Book Manager Central Ballot Counter Tabulator Analytics
Vote, ‘ Partial Taljjgg
" Roll Updates » 2
< Voter Roj] p dates

Guiding Principles

Elections technology must be.

Accurate

List all voters and only eligible voters on voter rolls.
Count votes without errors, as they were cast.

Secure

Transparent
Ensure voter privacy, data integrity, system reliability, and Allow verification of required accuracy.
proper authentication and authorization for acces Log all changes to guarantee accountability.

Verifiable

Enable everything that matters about an election to be
independently verified, including accuracy and security.
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PART TWO

Information Structures
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Primitives:
Name-Value Pairs
Nodes + Links

Array
Matrix

Tree
Web

Dubberly Design Office -

Informat ion Structures - Primitives
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Name-Value Pairs

Key Value
firstName Bugs
lastName Bunny
location Earth
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Nodes + Links—also entities + relationships

Node Link
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Node
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RDF example
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Predicate

Verb
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Array—also list, stack
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Timeline of Digital Imaging

This is a draft of a timeline describing major events

in the development of digital imaging in the areas of
military applications, academic research, professional
tools, first generation high end desktop tools, internet,
and second generation consumer desktop tools.

1959
U.S. begins using spy satellites
that return photos by film canister ejection

Mid 1970s
Scitex manufactures drum scanners that store images
in a computer before outputting them onto separation film

February 1978

1980

animation systems

1980

Exxon QYX Intelligent Typewriter Systems
introduces an electronic typewriter and the first fax machine

Richard Shoup founds Aurora Systems,
manufacturer of digital videographics and

Ampex develops Ampex Video Art (AVA),
the first commercial paint program and hardware

1999

1997

High End Desktop Tools July 1999
(First Generation)

PhotoAccess:, provider of digital photo pi

Ofoto, a photo sharing, st

Digital Imaging Popularity

igital photography replaces film for newspaper publications in large U.S’Jcities

2003 /
Digital cameras outsell film cameras in the U.S. for the first time

2004 J
Roughly 31% of U.S. households o’wn digital cameras

1 2005 ’

E Kodak has higher sales from digital imaging

February 2005’
An estimated 62% of households in the U.S. own digital cameras

(}i)nsumer Desktop Tools
./ (Second Generation)

inting

$

ring, ar§|d priiting services provider, founded

R - I

April 1, 1960 Professional Tools December 13, 1999 i
NASA launches TIROS-1, 1981 Shutterfly, a digital photo é[iniing service, launches
the first successful weather satellite Richard Taylor and others at Quantel.implement PaintBox,
Academic Research a'24-bit commercial video paint program for real-time March 7, 2000~
1970 manipulation of video and graphics Snapf!sh’fégisters its first members
The United States Geological Suryey (USGS) Landsat Rroject
scans the Yosemite National Park with the first prototype August 25, 1981 - June 2001
multispectral scanner, a remote sensing instrument used Sony unveils the Mavica, its first still video camera et . Kodak acquires Ofoto
in early Landsat satellites that recorded images on magnetic disks for TV playback -
Military Applications February 2004
July 23,1972 1983 Ludicorp launches Flickr
NASA launches Landsat 1, Nikon releases NT=1000, enabling direct electronic transfer ____—-"'-
the first USGS Landsat Project satellite, tp capture images of the earth of photos from a negative __,_--—""' March 20, 2005
_____ Yahoo! acquires Ludicorp and Flickr
December 1976 1984 o IO
US launches|KH-11, Di_gi_tglslillesme?'a's'f:apture scenes from the 1984 Los Angeles Olympies; March 21, 2005
the first kno "ing_gg(gatelute---- """ ‘though with poor image quality HP buys Snapfish
------------ T | | QL | | I‘
1960 1980 1990 2000 2010
December 1976 1985 1997 2000 February 2006
MIT students implement Paint, Nicholas Negroponte and Jerome|Weisner Direct to plate High-speed, on-the-fly Nikon releases Capture NX
an 8-bit paint program, co-found MIT Media Lab customization
on MIT’s framebuffer 1982 1995 January 9, 2006
Fund. tajs of Interactive Computer Graphics Full imposition from desktop Adobe releases public Beta of Lightroom
April 1973 written by Jgmes D. Foley and Andries van Dam),
Richard Shoup creates SuperPaint, the first complete 8-bit published by Addison-Wesley 1994 October 19, 2005
October 17, 1969 paint system, including hardware and software Apple releases QuickTake 100, Apple introduces Aperture
George Smith and one of the earliest consumer digital cameras
Willard Boyle invent the March 1973 April 4, 2005
first charge-coupled Xerox Alto, developed at Xerox PARC, 1991 Adobe first demonstrates Lightroom
device (CCD) at Bell Labs | becomes operational as the first personal computer Kodak releases the first commercial digital camera, at its Adobe Ideas Conference in New York City
1.3 megapixel DCS 100, at $20,000
December 9, 1968 July 2004
Engelbart introduces the paper paradigm, February 1990 Google acquires Picasa from Idealab
video conferencing, teleconferencing, email, Adobe Photoshop 1.0 for the Mac released
hypertext, and the mouse October 1999
1989 Nikon software Capture 1.0 uses RAW file formats for nondestructive editing
1967 Scitex founder Efi Arazi forms EFI,
Nicholas Negroponte founds MIT Architecture Machine Group a digital imaging and print management company August 1999
Nikon releases D1, the digital SLR camera that begins to displace 35 mm film
1967 1988 for news and sports photojournalism
ACM SIGGRAPH founded Nikon releases LS-3500, a desktop film scanner for 35 mm film
1963 August 1987
Ken Knowlton at Bell Telephone Laboratory develops BEFLIX, Thomas and John Knoll begin work on Display,
a language for bitmap animation the image processing program that later becomes Photoshop
1963 1987
Ivan Sutherland develops Sketchpad, Adobe lllustrator, developed for the Mac, ships
one of the first software programs to enable drawing on a computer
January 24, 1984
1960 MacPaint, a paint program, released with original Mac
First Black and White bitmap display

Version 1.3
Dubberly Design Office
March 9, 2006

1983
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Nathan Felde founds Lightspeed Computers,
developer of systems for image manipulation on devices
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Cybernetics and Systems Design
Timeline

This timeline describes major events in the development of
cybernetics, operations research, systems analysis, systems

engineering, and systems design (compiled in 2002).

1930

Dubberly Design Office

Information Structures - Primitives

1943 1968
Bigelow, Rosenblueth, & Wiener publish von Bertalanffy publishes
Behavior, Purpose, and Teleology General Systems Theory
1943 1968
McCulloch & Pitts publish Churchman publishes
A Logical Calculus of the Ideas in Nervous Activity The Systems Approach
1944 1953 1969
First conference on “Circular Causal | Last of the Macy Conferences Simon publishes
and Feedback Mechanisms The Sciences of the Artificial
in Biological and Social Systems”
(aka the Macy Conferences) 1969
Ashby, Bateson, McCulloch, Mead, Ramo publishes
von Foerster, von Neumann Cure of Chaos: Fresh Solutions to Social Problems
et alia attend through the Systems Approach
1948
Wiener publishes 1971
Cybernetics: Command and Control Conference on Systems Approach
in the Animal and Maghine at Caltech
includes Churchman’s
1949 A Critique of the Systems Approach
Shannon and Wegver publish to Social Organizations
Mathematical Moglel of Communications
1971 Related developments:
195p Churchman publishes
Wieper publishes The Design of Inquiring Systems - Account Planning (in Advertising)
The|Human Use of Human Beings
- Decision Support
195p ) ]
Ashby publishes - Scenario Planning
Desjign for a Brain .
1972 - Quality Management (TQM)
1956 Hoos publishes . .
Ashby publishes Systems Analysis in the Public Policy: A Critique - Participatory Design
An Introduction to Cybernetics .
1972 - Applied Ethnography
1956 Rittel & Weber publish o
Boulding publishes Dilemmas in a General Theory of Planning - Usability Research
The Image
1972
1960 Rittel publishes
Miller, Galanter, & Pribram publish On the Planning Crisis: Systems Analysis of the
Plans and the Structure of Behavior| First and Second Generations
1961 1975
Pask publishes Pask publishes
An Approach to Cybernetics Conversation, Cognition, and Learning
L L L T e e e e e e e e e e e e e O O e
1940 1950 1960 1970 1980 1990 2000
1967
19527 Wissing and| Total Desjgn
Herbert Simon spends create routing system for
summer atf RAND Schipol Airport
1946 1967 1980
Research and Development Corp (RAND) Papanek publishes Design Research Society Conference
founded in Santa Monica Design for the Real World Portsmouth
1974
1945 1955 1967 Argyris & Schon publish
Simon publishes Ramo-Woolridge Corp Symposium jon Design Theory in Practice:
Administrative Behavior gets first contract Methods at Portsmout] Increasing Rrofessional Effectiveness
applies systems engineering
1945 principles to Atlas and 1965 1974
Bush publishes Titan rocket projects Alexander publishes symposium on Design Theory
Science — The Endless Frontier A City Is Not A Tree at Columbia|University
1945 1965
Bush publishes Conference on Design Method:
As We May Think at Birmingham
40 1964 1973

ational Defense Research Committee (NDRC)
stablished in US
nnevar Bush appointed to run it

<@z~

1941
OR sections set up
at RAF command centers

1938

Follow-up exercises at Bawdsey
origin of Operations Research (OR)
in both the UK and US

1937
Exercises at Bawdsey involving air
defense warning and control system

1936
British Air Ministry establishes Bawdsey
Research Station for radar experiments

31 October 2019

Archer publishes

1964
Rittel publishes

1962
at Imperial College in London,
Jones, Thornley, and Pask

1962

Engelbart publishes
Augmenting Human Intellect:
A Conceptual Framework

1962
Rittel leaves Ulm
arrives at UC Berkeley

1962
Gerstner publishes
Designing Programmes

1962
Asimow publishes
Introduction to Design

1962
Hall publishes

1962
Alexander publishes

Systematic Method for Designers

The Universe of Design
based on his seminars at Berkeley

First conference on Design Methods

includes Alexander, Archer, Froshaug,

A Methodology for Systems Engineering

Simon publishe
The Structure of lll-Structured Problems

1973
Schein publishes
Professional Education

1973
Koberg & Bagng¢ll publish
The Universal Traveler

1972
Negroponte publishes

The Soft Architecture Machine
includes essay by Pask

1970

Negroponte publishes
The Architecture Machine
1977

1970 Kuhn publishes

Jones publishes The Essential Tension:

Design Methods Selected Studies in Scientific Tradition

1977
Sanoff publishes
Methods of Architectural Programming

1977

Peha publishes

Problem Seeking:

An Architectural Programming Primer

Notes on the Synthesis of Form



Parallel timelines

The Past 100 Years

1910| 1‘1 1‘2 1‘3 1‘4 1‘5 1‘6 1‘7 1‘8 1‘9 2|0 2‘1 2‘2

2‘3 2‘4 2‘5 2‘6 2‘7 2‘8

2‘9 3|0 3‘1 3‘2 3‘3 3‘4 3‘5 3‘6 3‘7 3‘8 3‘9 4|0 4‘1

Richard Wagner: AIGA Bauhaus

Gesamtkunstwerk

Design by Artists

Currier and Ives * Industrial Design

Alphonse Mucha

«Le Corbusier: Vers Une Architecture

Commerical Art

Advertising Design

« Cranbrook

« Albers goes to Black Mountain

* Planned Obsolescence

« Moholo goes to Chicago

4‘2 4‘3 4‘4 4‘5

*Ruder goes to Basel

« Brodovitch: Harper's Bazaar

« Teague: Design This Day

46 47 48 49 50 51 52 5‘3 54 55 56 57 58 5‘9 6|0 6‘1 62 6‘3 64 65 66 67 68 69 70 71 72 73 74

« Albers goes to Yale

*Moholy-Nagy goes to IIT

7‘5 7‘6 7‘7 7‘8 7‘9 8|0 8‘1 8‘2 8‘3 8‘4 8‘5 8‘6 8‘7 8‘8 8‘9 Blﬂ

9‘1 9‘2 9‘3 9‘4 9‘5 9‘6 9‘7 9‘8 9‘9 l]lﬂ 0‘1 0‘2 0‘3 0‘4 0‘5 0‘6 0‘7 0‘8 0‘9 |2010

HIG Uim
«Richardson/Smith

*Rand at Yale
* Aspen Design Conference o\ .

*1D. Magazine

Environmental Design

« Hoffman at Yale

« CalArts

« Doblin to IIT McCoys at Cranbrook

* McCoys goes to Holland Macs for Design Schools

Unimark
« Alexander goss to Berkeley * Architecture Machine Group
«Rittel goes to Berkeley. «Weingart goes to Basel

« Hiebert goes to PCA

«Gerstner: Designing Programmes

«Papanek: Design for the Real World

« Memphis Group + Media Lab
« Suchman goes to PARC «SIGCHI « Rowe: Design Thinking
«EPCOT « Knowledge Navigator

* Direct Manipulation Interface

* Product Semantics.

«Raymond: The Cathedral and the Bazaar
*IDEO

« “Innovation Train” *McDonough: Cradle to Cradle

*ACD

*SMART. « High Ground

Altermodern

[%]
)
=
=5
Book Design
8 & Commumications Design Title Design Branding Digital Typeface/Font Design Information Architecture » Cultof the Ugly Universal Design Design Observer Transdisciplinary
= “Graphic Design” « Eames at Cranbrook « Philips Pavillion “Venturi Architecty . H conference (Boulder) Design
Signage Design § . . et § . o Dest
= Typographer Editorial Design Letterer Design Research TR LEOLES Publication Design Information Design Ul design Critical Design Interaction Design Experience Design Service Design
Broadcast Design
T Typesetter Corporate Identity Design Super Graphics Social Design * Product Semantics Strategic Design Design by Committee
(%]
-1} Crystal Palace * NY Worlds Fair * NY Worlds Fair
James Watt « General Relativity + Television Invented «Radar «NBC «Transistor « Photatypesetting «Dynabook Alan Kay «Pong Home «Walkman «IBM PC «Game Boy «Google «iPod “YouTube  iPhone
typeseting
Ford Model T « Penicilin « Jet Engine Aircrat cBS «Transistor Radio « Selectric «Engelbart FJCC “VHS «Lightspeed «Photoshop 1.0 « Human Genome Sequenced «Kindle
> Ada Byron (1st Computer Programmer) « Fuller: Dymaxion House «DDT as Insecticide «ABC «Color Television «Portapak  *Moon Landing «Nintendo: NES «World Wide Web Emerges <Wifi LAN « Facebook « Android
=
(=] * World of Tomorrow * Tucker Sedan * Artificial Intelligence * IBM: System/360 *GUI, Xerox PARC *Mac *Kodak DCS 100 * Wikipedia «iPad
=]
= « Stationary Reproduction Camera « Atomic Bomb +DNA Modeled « Non-Linear Editing «Desktop Publishi « Linux «Blu-ray Disc « Twitter
=
[X) *Pong + Dungeons & Dragons « Postscript « Nokia 101
)
* CCD Chiy * Betamax * Laser Printer *Mosaic Browser
P
©
E « Artificial Intelligence (Minksy) +CD-ROM * PowerPoint *Macromedia Director
§ « Joy Division « Fontographer *Netscape Navigator
2] Soviet Union
ot Froehel * Gestalt Theory World War | World War II Korean War Vietnam War « German Reunification Afghan War
= (France) (us)
'=w Fordinand do Saussure «Panama Canal sstialle Great Depression + Americans with Disabiliies Act Iraq War
© *Dada * Surrealism «0il Found in Saudi Arabia « Coca-Cola US Civil Rights Movement <EarthDay  *Elmo M1V 3D Animation + 0X0 Good Grips * Rowling: Harry Potter Great
= Recession
= « Eisenstein: The Battleship Potemkin «Comic Books = Disney: Snow White. « Wells: izen Kane « Howdy Doody « Common Market «Pantyhose  « Nelson: Problems of Design «Kubrick 2001 A Space Odyssey «AIDS « Gibson: Neuromancer « Break-up of USSR oy
o
o « Joyce: Ulysses «Fitzgerald: The Great Gatsby * Muzak + McDonald's «Williams: The Glass Menagerie « Barthes: Mythologies « McLuhan: Understanding Media « Starbucks «Eco: A Theory of Semiotics «Walker: The Color Purple «Morrison: Beloved <EU » dot-com bubble * Twin Towers  Avatar
e —
T © «Hemingway: The Sun Also Rises «Camus: The Stranger «The Mickey Mouse Club +The Beatles «Derrida: Of Grammatology «Tan: The Joy Luck Club «NAFTA «BP 0l Spill
T
) « Lang: Metropolis *Mailer: The Naked and the Dead *Elvis Presley Feminism «Vonnegut: Slaughterhouse Five Multi-Culturalism * Pixar: Toy Story
= «©
g' ‘5 «Jazz *Blues «Swing Folk. *Rock Minimalism « Ambient «Disco «NewWave <HigHop « Alternative “Emo Partial Cosmopolitanism
N '= Reprise of Shared Vals
—o s Che Guevara * Rodriguez: El Mariachi TR
—-T
= =
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Matrix—also table

3 © O

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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maybe 3D

Dubberly Design Office -

Information Structures - Primitives -

31 October 2019
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or 4D or more Ds

2-d hypercube 3-d hypercube 4-d hypercube
o A o — o -
@ o E o — E o -
o o - o ]
T T T I I T T T T I T T T T I
2 1 0 1 2 2 | 0 1 2 2 1 0 1 2
x(1) x(1) x(1)
5-d hypercube 6-d hypercube

11\\‘ " S A
. )% ¢,\ 4/& .“4 \Q/

A\‘\ "

g o g o vs\-@m g o
= n\v‘ \‘\r- ILF 4
" \\/\\ P \ ] ';: “/'/A " Ve ’-s»-g-'\‘ !:I
NP ;“\-.-.-,-1.
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E.g., Stockroom
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Pivot tables
A tool that allows you to summarize and explore large sets of data into a
meaningful report.

A B C D E F G H [ X L M N o P ~
. A AT S I E——" E— R — — TR . T . - x
1 |Source Data for Pivot Table Pivot Table PivotTable Fields i
2 DES ol pd Year Rl Cust pd Region hd Product Bl quantity Kl R - Year 2014 -T) <
= Ll — — = 4 ntity S ——— ( - ] Choose fields to add to report: & -
3 |01/05/13 a1 2013 Customer 4 West Product 9 15 270 o -
4 03/12/13 ai 2013 Customer 1  Midwest Product3 20 200 Sum of Revenue Colum ~ Dk
5 |03/14/13 Qi 2013 Customer 6  West Product 8 25 1,150 r‘: Labels |~ (1 ‘111 = ‘152 = ”"‘E 1?u) G"""BT:;;I = e
idwest " / ok ‘
6 |03/27/13 a1 2013 Customer 3 ‘|.|"|.I'135‘:1 F‘ru:rguct 1 14 100 é R as Sad s 530 7 Year v
7 |04/14/13 Qz 2013 Customer & Nu:_rrt east Product 7 16 400 ags 1702 15879 18,064 Custormar
8 04/16/13 az 2013 Customer 7 Midwest ProductS a0 510 19263 3292 2212 1,740 26,507 7 Region
9 Dﬂ-,-"z 5.."13 Qz 2013 Customer 6  South Product 3 20 70 Grand Total 19,780 E,Tﬁﬂ 2[.'!,?51 E,gﬂl 54,209 Product
10 |04/28/13 az 2013 Customer &  Midwest Productg 10 a2 Quantity
11 (07/03/13 as 2013 Customer 2 West Product 7 29 350 7R
i i o - arnaglr e lamdes ot = T R evenue
MORE TABLES...
Drag fields between areas pelow:

;[‘?' FILTERS ][I COLUMBNS ]

Year - Ctr -
( [~ .
§ ROWS £ VALUES
Region r Sumn of Revenue
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All Wine

Dubberly Design Office -

Tree
Color
Wine — Red
— Rose
— White

Information Structures - Primitives -

Region Price
California —— High
— Med
— Low

France — High
— Med

— Low

Australia —— High
— Med
— Low

California —— High
— Med
— Low

France — High
— Med

— Low

Australia — High
— Med
— Low

California —— High
— Med
— Low

— High
— Med
— Low

France

Australia —— High
— Med
— Low

31 October 2019

Cube

Interface

Criteria:

Result:
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California/Low/All Colors

Dubberly Design Office -

Tree
Color
Wine — Red ——
— Rose
— White

Information Structures - Primitives -

Region Price
California —— High
— Med
— Low

France — High
— Med

— Low

Australia —— High
— Med
— Low

California —— High
— Med
— Low

France — High
— Med

— Low

Australia — High
— Med
— Low

California —— High
— Med
— Low

France — High
— Med

— Low

Australia —— High
— Med
— Low

31 October 2019

Interface

Criteria:

Red California [ ] High
Rose [ ] France [ ] Med
White [ ] Australia Low

Result:

3 Bottles

1) La Crema Chardonnay

2) Bonny Doon “Vin Gris de Cigare”

3) Beaulieu Vineyards Cabernet Sauvignon
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Tree—also hierarchy, taxonomy

1.1

1.1 1.12

.11 1.112 1121 1122

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

1.0

1.211

1.212

1.2

1.221

1.22

1.222
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Tree of life

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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Taxonomy

KINGDOM
Animalia

PorLom it

CLASS
ET N ELE

A
-

GENUS

Canis

SPECIES
familians
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An outline

1.0 Title
1.1 Section
111  SubSection
1.111 Paragraph
1.112 Paragraph
1.12  SubSection
1121 Paragraph

1122 Paragraph

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

1.2  Section
1.21 SubSection
1.211 Paragraph
1.212 Paragraph
1.22 SubSection
1.221 Paragraph

1.222 Paragraph

111 1112 1121 1122 1211 1212 1221 1222

49



Trees can also be represented as Venn diagrams

1 12 1121 1122 1211 1212 1221 1222

Dubberly Design Office - Information Structures - Primitives - 31 October 2019 50



Trees can be traversed breadthwise or depthwise

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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Web—also graph, network, ontology

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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Ontology

Dubberly Design Office -

| .
haiy
I': -
L 51
. | l
Fiish | ;

il P ! 4 L

In & s &

h:].pl-rlrlr"
g

L
B pananl
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- cafrmnpmi]
Camanhos

has {pmbatulizte]
g o Stuckew
SaeFinno

%

I A
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LATCH

Location, Alphabet, Time, Category, or Hierarchy

| could organize these dogs alphabetically...

), & AT o Y

Alghan Hound  Chihuabma  Komondor Labradet  Pomerandan  Poadle 51 Beinand Stand ard Wirehaired
Retneve: Schnayzes Fax Tervier

or by category (country of origin, for example)

Egypt England Germany Hungary Swatrerland Newdauwndlard
Mezico

or by time (for instance, according to the year in which the breed was
officially recognized by th American Kennel Ciub).

L oAt o §

L1

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

Then again, | might arrange then by weight in pounds,

[ n W 1 40 B ] a0 175
by height in inches {other kinds of continua),
L3 nr 155 ir w b=1y By i ny

or by breeds as categorized by the American Kennel Club.

Hounda

Toy Dogs Spaiting Dogs Termers Warkmng Dogs

7]
» " I,
Real learning about dogs comes from comparing

organizations. For example, you can see that the
Afghan hound is taller than both the Labrador
Retriever and the Komondor, but is out weighted

by both. Most likely they are stockier, which makes
sense when you see that they are both in the working
dogs category while the Afghan is a hound.

Worman, Richsrd Ssal, Information Aroely, Double Day, NewYork NY [1589) pg 11-72
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Ethnographic Frameworks (or Mnemonic Devices)

AEIOU

Activity
Environment
Interaction
Object

User

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

POEMS

People
Objects
Environment
Messages

Services

Ax4

Actors
Activities
Artifacts

Atmosphere
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Perceptual Mapping/2 x 2 Positioning Map

Dubberly Design Office

When Consumer
Verticals Should in 1998
Examine 3-D

1

High | 3

e s

3-D boundary

in 1996

e

3.D boundary

Apparel
3

Dimensionality
of product

%
Furniture 1

b

Appliances

Computers
i

‘ Building

. materials
Electronics

X
¥
v

L]
*

Autos

Real
estate

‘!‘
L

Financial
services.,

Retail

Cosmetics

Beverages .4
Utilities

Low
@ 3 Low

3 s -
Airlinas *

., Hotel

»
L]
-
»
=

Insurance

Pharmaceuticals

.., Entercxinment
Sofoware Banks

L]
L

Health
care

e, Publishing

Rk’
LT
"-"ﬁkuu‘.‘*‘

rrr ErT LY

Y

-

Information Structures - Primitives

- 31 October 2019

Dimensionality
of content

High

Source: Forrester Research, Ine.

56



Perceptual Mapping/2 x 2 Positioning Map

Innovative

High-Touch ............ 777777777777777777777777777777777777777777777 High-Tech
| R
Solaris 6&% Y
N (/
BT m ¥

Conventional
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2 x 2: Willingness vs Ability—Managerial Responses

Able Corrective Action Set Goals

Unable Bootcamp Coach/Teach

Unwilling Willing
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2 x 2: Skill vs Will—Managerial Responses

Dubberly Design Office -

Guide

Delegate

Will

Direct

Excite

Information Structures - Pr

imitives

- 31 October 2019

Skill
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Known/Unknown 2 x 2

Unknown Known
Knowns Knowns
Data thrown off
hy operations,
hut not used
Unknown Known
Unknowns Unknowns

Correlations
that might be
discovered

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

What we are
already measuring

What we are
planning to measure
(or is not worth the cost)
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Johari window, Joseph Luft & Harrington Ingham, 1955

Known to others Known to self

Not known to others Not known to self

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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“Doxa”, Pierre Bourdieu, 1972

Dubberly Design Office -

Information Structures -

The universe of discourse

Discussed
Heterodoxy

Discussed
Orthodoxy

Undiscussed
Heterodoxy

Undiscussed
Orthodoxy

The universe of the undiscovered

Primitives - 31 October 2019
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2 x 2 Flow

Dubberly Design Office -

Challenges

Information Structures - Primitives -

Anxiety

Boredom

31 October 2019

Skills
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Pliant Systems—Austin Henderson

High

Coherence

Low

Low

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

Flexibility

High
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Tension between responsiveness and coherence (2 dimensions)

Coherence

More coherence; less responsiveness

Less coherence; more responsiveness

Responsiveness

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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A family of trade-off curves

Coherence

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

Responsiveness
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Moving to a less desirable trade-off curve

Coherence

Increasing scale

/

Responsiveness

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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E.g., as organizations grow, getting things done may become more
difficult and take longer

Coherence

/

Increasing scale

Dubberly Design Office -

Responsiveness

Information Structures - Primitives - 31 October 2019

Coherence

Less coherence; less responsiveness

Responsiveness
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Moving to a more desirable trade-off curve

Coherence

Better ways for large
groups to work together.

Responsiveness

Dubberly Design Office - Information Structures - Primitives - 31 October 2019
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E.g.. Google's PageRank search algorithm sits on a higher trade-off
curve than early Internet navigation systems such as Yahoo's

original directory

Coherence

Better ways for large
groups to work together.

Responsiveness

Dubberly Design Office - Information Structures - Primitives - 31 October 2019

Coherence

More coherence; more responsiveness

Responsiveness
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Special thanks to
Jon Pittman
Mickey McManus

Jamie lkeda

hugh@dubberly.com

Presentation posted at
www.dubberly.com/presentations/informationarchitecture.pdf



