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Models of the process of design are common.

Dubberly Design Office

But one stage need not follow another as if
on a train where ong cannot proceed without
passing through successive cars one at a
time. Tt is also possible that the stages
can be considered in other ways... It could be
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Others see it as a constant feedback system
where you never go forward without always
looping back to check on yourself; where one
progresses by constant backward relationships;
and where the stages of the process advance
somewhat concurrently until some strong deter- -
mining variable terminates the process (time,
money, energy, etc.)
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And still others see the design process as a
branching system where certain events determine
more than one direction and where directional
progress is achieved via a many-branched
excursicn.
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{igeate) [ideate] But the most NATURAL way to view process is as
&—mal;_'- . a totality...to see each stage progressing
concurrently with all the other stages...more
like a "horse-race" than as the "mule-train"
of pure linearity. In this manner, each
stage can be considered in relationship to
all others rather than just as a connection
between its foregoing and following stages.
Although only one of the '"horses" may be out
front at any moment, the rest of them are also
part of the race.
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With it we realize that no stage ever really
stops but that 1like the others each stage is
always "in process;" i.e., we are always

‘ =7 in the process of accepting, analyzing,
i defining, ideating, deciding and acting.
And even the evaluative stage works best
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when concurrent with all other stages and

not just "at the end"...when it may be too

late to improve. PROCESS NEVER ENDS...its
ultimate model is the SPIRAL, a comtinuum of
sequential round-trips that goes on ad infinitum.
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We have collected many of them into a compendium.

Design process - Expanding the two-step process Matching process to project complexity System approach to the design of technical systems and products Design process
after Tim Brennan (~1990) I nt ro d u cl n g p ro ces s after Don Koberg and Jim Bagnall (1972) after Jay Doblin (1987) after Verein Deutscher Ingenieure (1987) after Gerhard Pahl and Wolfgang Beitz (1984)
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Mechanical engineering design process New product development process Extreme Programming (XP) Process Second-order feedback loops Bootstrapping or improving improvement Product development process: overview
after students at UC Berkeley Institute of Design (BID) after Steven D. Eppinger and Karl T. Ulrich (1995) after Don Wells (2000) after Pangaro (2002) after Douglas Engelbart (1992) after Hewlett Packard (circa 2000)
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Much less common are models of the space of design —
the dimensions in which design practice occurs.

What follows 1s a compendium of such models.

We hope to add to i1t as we find new ones.
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Typically models of a domain are of three types:

Timelines
Lists of events from the domain’s history
Links between events suggesting influences

Taxonomies
Lists of sub-domains
Trees branching into categories and subcategories and so on

Spaces
Venn diagrams indicating overlapping categories
Matrices defining the dimensions of a space of possibilities or area of potential
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Diagram for “What is Design?” exhibit, Charles Eames, 1969

https://www.eamesoffice.com/blog/why-did-charles-and-ray-eames-make-models/
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Matrix of Design Types, Jay Doblin, 1987
from “A Short, Grandiose Theory of Design”

Appearance Christmas ornament Restaurant Market
Medal Worlds fair
Trophy South Street Seaport
Disneyland
Performance Crowbar Infrastructure Market
Paper clip Government

Military project

Products Unisystems Multisystems
Messages

ElEhuTC

S

UNI SYSTEN MULTISYSTEM
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Space of design + examples — crossing Charles Morris with Jay Doblin

Why are we making this?
Context/Need
Pragmatic

What are we making?
Meaning/Definition
Semantic

How are we making it?
Form/Grammar
Syntatic

Dubberly Design Office - Models of the Space of Design - 21 March 2020

Event + methods
of attracting
an audience

Poster
headline + imagery

Poster
typography + layout

Object
Component

Website
business/user/
technology models

Website information
architecture
+ content + CMS

Website
style sheet (CSS)

System

Systems of components

Organism

Developer
community
and its drivers

APls—rules for
communicating
between systems

Cross media
coordination of
identity system

Ecosystem
Systems of systems
Community

Market



Direction of change in design practice — after Morris + Doblin

Why are we making this?

Context/Need
Pragmatic Team
Explicit
Shared
What are we making?
Meaning/Definition
Semantic
How are we making it? o
Form/Grammar Individual
Syntatic Intuitive
Idiosyncratic
Object System Ecosystem
Component Systems of components  Systems of systems
Organism Community
Market
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Model of the space of design constraints, Brian Lawson, 1990

Flexible/Optional ’ Designer
Client
User
Rigid/Mandatory Legislator
\Z
Generator
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Design constraints

Open
ended

Internal

Domain

Closed
ended

External

Symbolic

Formal

Practical

Radical

Function

BRYAN LAWSON
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The matrix of inquiry, Richard Buchanan, 2005

Dubberly Design Office -

Nature of Inquiry Theory °
kind of question
Practice ®
Production ®
Past
o o °
Present Clinical Applied Basic

Direction of Inquiry Future
orientation in time
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Scope of Inquiry
scale of investigation
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Design for interactions, Terry Irwin, 2013
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© School of Design, Carnegie Mellon University, 2013

https://design.cmu.edu/sites/default/files/users/user10/CircleDiagram_TransitionDesign.png
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Space of design + Lenses on design, Hugh Dubberly, 2014

Individual

Design for Conversation
Peer-to-peer relationships— "collaborating”

(symmetric conversation between learning systems)

Systemic i
Services

Co-created by “Producer” + “Consumer”
What can be created is tightly constrained

Design for Interaction
Master-servant relationships—"using”

(asymmetric interaction where the artifact has does not learn)

Functional
Tools

Design of Artifacts

Signals identity—"consuming”

Group

Language

Product-service Ecologies

Design for Social Innovation

Platforms
Scaffold production and distribution
Strict standards govern interaction

Story Worlds

Games and Simulations

(purchase transaction or do-it-yourself creations and on-going maintenance)

Formal
Material Objects

Craft

http://presentations.dubberly.com/Space_of_Design.pdf
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Attire

Spaces

Manufacturing

Societal

Transition Design

Political
Communities Rhetorical
Rules and frameworks govern behavior + exchange
Includes mechanisms for changing the rules

User-centric
Performances

Actor using artifacts to enact a script
witnessed by another or others

Semantic
Messages

Bio-Information
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The space of design conversations, Hugh Dubberly, 2014

Dubberly Design Office -

Meta
Conversation
to maintain the
conversation

The
Conversation
Itself

(per se)

The
Sub-strata

of the
Conversation

Models of the Space of Design -

First-order Design:
Design of Completed Artifacts,

e.g., objects, buildings, and messages
i.e., traditional product design, architecture,

and graphic design

Design conversation
about the situation at hand

Is the conversation on track?

Do the others understand me?
Do we agree?

Do we have the right frame?
Shall we continue?

Why are we doing this? our goals

Are we making things better? no harm

What is the context?

Who are the constituents?

What do they value?

What are their specific goals?
How shall we frame the situation?

What do we share?

- “Space” of the conversation?
- Experiences

- Languages

- Artifacts (Boundary Objects)

Design conversation
about the process of designing
being used

Is the process working?

Do the participants understand

the process? Do they agree to it?
Do we need a different process?
How can we improve our process?
What can we learn from what we’ve
already done?

What process are we using?
Where are we in the process?
Who is involved?

What are their roles?

Do the participants have sufficient
variety? Do we need others?

What variety do participants have?
- Special knowledge or skills

- Familiarity with the situation

- Experience with similar situations
- Experience with designing

Dubberly Design Office | Paul Pangaro | Ranulph Glanville | November 16, 2014

21 March 2020

Second-order Design:

Design for the Incomplete—for the Emergence of Evolving Systems
or Situations for Conversation,

e.d., languages, platforms, and product-service ecologies

i.e., interaction design and service design

Design conversation
about the situation at hand

In addition to first-order questions:
What systems affect this one?
What systems does this one affect?
How is the system maintained?

By whom?

Is this system still needed?

Should it be re-thought?

In addition to first-order questions:
What items are fixed? variable?
What rules govern variation?

What disturbances are likely?

How does the system counter them?

In addition to first-order questions:
What data should be collected?
How does the system react to data?
What data should be exposed?
How is data collected?

Where is it stored?

How is it kept secure?
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Four orders of design, Richard Buchanan, circa 1997 (interpreted)

w04

Meaning

Dubberly Design Office - Models of the Space of Design - 21 March 2020
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Four orders of design, Richard Buchanan, 2015

Inventing
Symbols

Judging
Arts of Things
Design
Thinking Connecting
Action

Integrating
Thought

Fields of Design Problems

Communication Construction Interaction Integration
Symbals Things Action Thought
Symbols:

Words & Images
Physical Objects
Activities, Services,
Processes
Systems,

Organizations,

Emvironments

https://www.sciencedirect.com/science/article/pii/S2405872615000039
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Four fields framework, Staphanie Tharp and Bruce Tharp, 2019
(as interpreted by John Cain)
from Discursive Design: Critical, Speculative, and Alternative Things

Commercial Design
Its dominant context, industrial design, assumes commerce and transaction / buyer-seller, growth mindsets
and more.

Responsible Design
Considers the marginalized, those outside the normative bounds of ‘commercial’ design.

Experimental Design
Explores; does not assume a ‘solution’; make-to-think, make-to-know.

Discursive Design
Covers speculative design and “futuring”, is likely political in that sense.

Dubberly Design Office - Models of the Space of Design - 21 March 2020 17



Discursive designing: nine facets, Staphanie + Bruce Tharp, 2019
from Discursive Design: Critical, Speculative, and Alternative Things

Intention
Understanding
Message
Scenario
Artifact
Audience
Context
Interaction
Impact

Dubberly Design Office - Models of the Space of Design - 21 March 2020
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Discursive designing: nine facets,
from Discursive Design: Critical, Speculative, and Alternative Thin

Staphanie + Bruce Tharp, 2019

S

Part | Content Map
‘about-for-through framework road to reflection
discourse about design encounter mindsets
discourse for design l-_—- inspect —  declarative
discourse through design — recognize L suggestive
— decipher L inquisitive
discoursing about design — interpret L facilitative
discoursing for design — rellect L disruptive
Introduction 1 Why Write Such 2 Book? —  discoursing through design
2 Why Read Such a Book? aims
fradiions domains —  remind
. T thetorical social engagement +— inform
Background 3 So, What's Wrong with Design? . semiotic practical application _ inspire
4  What s the Four-Field Framework? @ soclocuitural applied research —  provoke
5 What Can and Can't a Four-Field Approach Do? critical basic research L persuade
Foundation 6  What Is Discourse, Discoursing, and Discursive Design?
7 What Isn't Discursive Design? rationale for understanding
|
8 How Do Discursive Objects Communicate—in Theory? F ::"c'f:ymswns'b' ity
9 How Do Discursive Objects Communicate—In Practice? credibility
10 What Are the Domains of Discursive Design?
message-content/-form
— analysis
Theorizing 11 Intention: What's a Discursive Designer to Do? |—  description
Practice 12 Understanding: What's a Discursive Designer to Know? — classification
z ‘ — exemplification
13 Message: What's a Discursive Designer to Say?
essag iscu igner ' : definition
14 Scenario; How Does a Discursive Designer Set the Stage for Discourse? —  comparison-contrast
15 Artifact: What's a Discursive Designer to Make? ! — analogy
. —  narration
16 Audience: To Whom Does a Discursive Designer Speak? —  antifact reality
- — artifact clarity VI e e
17 Context: How Does a Discursve Designer Disseminate? L ariifact familarity l— cause and effect
18 interaction: How Does a Discursive Designer Connect? Interaction dimensions —  artifact veracity
19 Impact: What Effect Can a Discursive Designer Have? - ! ey
‘meaning
mood artifact types
Conclusion 20 What's Wrong with Discursive Design(ers) Today? e— management — principal artifacts discursive dissonance
21 Where's Discursive Design Headed? e e saliac = sconasio reality
L—  explanatory arlfacts — scenario clarity
—  scenario familiarity
users/sndience |—  scenario veracity
Firs s ete |—  scenario desirability
— rhetorical users
L ignor — audience
o —  implicit scenarios
— ::.i i Eoon oy —  audience-as-user L  explicit scenarios
553 5L © generative dissemination dimensions
= . - constructive —  control
[ . faciltative —  involvement
& — ovaluatve — frequency
j ~ adaptie L— duration
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Design archipelago, Harold Nelson, 2019

CARTE

proble (x_{l

] 'Inclplent“
| |

T— T

© 2019 Harold G. Nelson

http://accidentalvagrant.blogspot.com/2019/12/design-mind-slides-from-presentation.html
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Design departure gates, Harold Nelson, 2019

Terminal @

Gates 20 - 36

http://accidentalvagrant.blogspot.com/2019/12/design-mind-slides-from-presentation.html
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Aristotle’s Four Causes, 350 BCE

Material Cause:
Wood

Formal Cause:
Design

Dubberly Design Office - Models of the Space of Design - 21 March 2020

Final Cause:
Dinin

Efficient Cause:

Carpentry
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The practical experiences of designing, Mihai Nadin, 2003

The practical experience of designing

Reinvestment in new commissions %
%,
S,
2%,
L. 2
Commission
y4
S } :
Plans triggering new plans
4
/@0&
7,
()
%
Integrating resources in design
Resources Design Value Created Acknowledgement
Prototyping, production Purpose of design Validation
>
Plans
[«})
=
5
E

Members of Society

Rewards

Feedback

https://www.nadin.ws/archives/148
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Design causes, Harold Nelson, 2019

“E}y
forms

partlculars

intensions

LA N

material

design causes

© 2019 Harold G. Nelson
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List of design types, Harold Nelson, 2019

Dubberly Design Office -

Models of the Space of Design -

21 March 2020

design disciplines (Wikipedia)
* Applied arts

« Architecture

«  Autol ive design

+ Biological design

+ Communication design
+ Configuration design
* Design management

« Engineering design

+ Experience design

= Fashion design

+ Game design

= Graphic design

+ Information architecture
+ Information design

+ Industrial design

* Instructional design

* Interaction design

* Interior design

* Landscape architecture
= Lighting design

* Modular design

* Motion graphic design
+ Organization design

* Product design

* Process design

« Service ign

* Software design

*  Sound design

+ Spatial design

« Strategic design

« Systems architecture

+ Systems design

= Systems modeling

* Urban design

* LUser experience design
* Visual design

* Web design

fruits of the tree

today’s harvest

@ 2019 Harold G. Nelson

biophilic design
computational design
design thinking design
design science
operational design
curriculum design
post-modern design
critical design
subverted design
transitional design
intelligent design
sustainable design
resilient design
decorative design
creative design
evidence based design
systems design
performance based design
human centered design
aerospace design
responsive design
adaptive design
interface design

user design
transportation system design
acoustics design
furniture design
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Multicultural inqury, Harold Nelson, 2019

€ 2019 Harold G. Nelson

what is true? (scientific research)
what is real? (systems science research)

what is good? (humanities inquiry)
what is right? (humanities inquiry)
what is aesthetic? (arts inquiry)

what wou
what wou
what wou

d be ideal? (design inquiry)
d be prudent? (design inquiry)
d be desirable? (design inquiry)

what ought to be made real? (design inquiry)

multicultural inquiry

http://accidentalvagrant.blogspot.com/2019/12/design-mind-slides-from-presentation.html

Dubberly Design Office

- Models of the Space

of Design - 21 March 2020
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Krebs cycle of creativity, Neri Oxman + Joi lto, 2016

Perception & Culture ¢ > Nature Perception &
Culture Nature

Information

c
4
-

o

5
o
T
v

=
2
=]

o

=
o

2
o

Production & Production &
Culture Nature
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Logic of creation, Kees Dorst, 2017
from Notes on Design: How Creative Practice Works

Reasoning WHAT + HOW — OUTCOME
(elements) (patterns of (observed
relationships) phenomenon)
Deduction WHAT + HOW — (44
(model) (prediction)
Induction WHAT + (44 — OUTCOME
(hypothesis)
Normal abduction ™m + HOW — OUTCOME

(the desired ?)

Design abduction M + ™m — OUTCOME

Dubberly Design Office - Models of the Space of Design - 21 March 2020

Creative
Practice
Works

LG Dorst
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Hierarchy of change, Harold Nelson + Erik Stolterman, 2012
from The Design Way: Intentional Change in an Upredictable World

change is difference
change of differenceis process
change of processis evolution

change of evolutionis design

Dubberly Design Office - Models of the Space of Design - 21 March 2020
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Design Thinking, Jy Lee, 2015

&
design = art

https://www.slideshare.net/jylee_sidlab/dt2015-class02

Dubberly Design Office - Models of the Space of Design - 21 March 2020
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Design Thinking, Jy Lee, 2015

AUMANITIES
h—.
language
Bruce Archer (B79)
i
history hﬁrﬂrr arts
SCTEMT /’r b ARTS
ra
K4 \
philosophy erforming arts
social sciance ,, fine arts
r i S —— 4
SCIENCE J '-
[=]
— :?- -
nofation t¥ modelling

https://www.slideshare.net/jylee_sidlab/dt2015-class02
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Design Thinking, Jy Lee, 2015

P L -|! u'pfh_l‘l

https://www.slideshare.net/jylee_sidlab/dt2015-class02
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Design Thinking, Jy Lee, 2015

https://www.slideshare.net/jylee_sidlab/dt2015-class02
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The function complex, Victor Papanek, 1971
from Design for the Real World

Figure 1: THE FUNCTION COMPLEX

o</

Function

2\

Use Need

Telesis

Method

v Y THE AUTHGR OF NOMADIC FURNITURE.

¥ A REVOLUTIONARY BOOK ABOLUT THE SAFE

I WEXCPENSIVE PRODUCTS Wil NEED TO HELP US BEAT
2

Aesthetics Association
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The role of Design at WGBH Boston, Chris Pullman, 2002

Dubberly Design Office -
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families of related materials

Push upstream to collaborate

supporting a single editorial concept s
1

Understand the context

Involve the ultimate client

Be witty
Do a lot with a little

(The role of Design at WGBH Boston)

Local Station Operations

$ comes from:

200,000 Members

PBS/CPB

Local Corporations/Foundatins

Greater Boston

La Plaza
Basic Black
Etc.

Is it Clear?
Is it Accessible?

with these criteria: . .
________________ Is it Appropriate?

to it's time and budget
to it's audience

> Greater Boston Arts

Corp Communications
Legal

Admin/Finance
Development

New Media/Children's
National TV Productions
Local Radio Station
Local TV Station
Engineering/IT

Design -

uosiad -zz

€ ——mm e e m e ———
e sajesado eyl

Print and Video Studio
Branding

Motion Graphics
Educational materials
Promotional materials
Memberslhip materials

N T
'3
Tio
a |
ol
31
A\
Interactive Studio
Web
New Media
Broadband
1
25
2]
uq !
=11
1

to it's family of materials
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The role of Design at WGBH Boston, Chris Pullman, 2006

(start here)
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Outreach Materials
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Promotion

Classroom Materials
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families of related materials
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National Productions

$ comes from:
Corporations/Foundations
Govt Agencies

PBS/CPB

Foreign Coproductions

that produces

WGBH enriches people’s lives through programs and services
that educate, inspire and entertain, fostering citzenship and culture,
the joy of learning, and the power of diverse perspectives.

supporting a single editorial concept

Push upstream to collaborate

Understand the context

with these goals:

lT

S1 U0ISSIW

uol)jiw o6t¢ e

Auedwod juajuod

$ comes from:
200,000 Members
PBS/CPB

(The role of Design at WGBH Boston)

Local Station Operations

Local Corporations/Foundations

>

Involve the ultimate client

Design for the end user
Be witty
Do a lot with a little

Corp Communications
Legal

Admin/Finance
Development

New Media/Children's
National TV Productions
Local Radio Station
Local TV Station
Engineering/IT
Enterprises

-------------------------- Branding/Visual Communication
that has 10 divisions, including g g/Vi '

uosiad -oz e
sajelsado jey)

<

Print and Video Studio
Branding

Motion Graphics

Print materials

Image research

Print purchasing

n g

NI

5 '

o

S

=S50
Greater Boston A .
La Plaza CreaFlve Ser’m:es Studio
Basic Black On-air branding

Station break elements
Print, radio and web ads
Institutiorllal spots

Eric in the Evening
Celtic Sojourn
Forum Network

WGBH.org ®. 3
512
Etc. [CHE]
n'>
o1
S
v
Interactive Studio
Web
New Media
Broadband
1
518
w
@)
S 1

Is it Clear?

Is it Accessible?

Is it Appropriate?
to it's time and budget
to it's audience
to it's family of materials
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10 lessons | learned (or at least had confirmed) at WGBH,

Chris Pullman, 2008

1.  Work on things that matter

2. Work with people you like and respect
3. Benice

4. Have high standards

5. Have a sense of humor

Dubberly Design Office - Models of the Space of Design - 21 March 2020

10.

Design is not the narrow application of formal skills,
It's a way of thinking

Variety is the spice of life

Institutions have a character, just like people do

We're all in the “understanding business”

You are what you eat
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Dimensions of design practice

[to come]

Dubberly Design Office - Models of the Space of Design - 21 March 2020
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Sabine Junginger, 2009

Possible relationships between a design function and the larger organization that it supports

ORSRORY

Separate

Design as external
resource

Design thinking and
methods have no con-
tinuous presence in
the organization.

They are add-ons,
limited to traditional
problems: form, com-
munication, function.

Peripheral

Design as part
of the organization

Design thinking and
methods practiced
somewhere within
the organization.

They apply to spec-
ific products and
services.

Central

Design at the caore
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.

Junginger, S. Design in the organization: Parts and wholes. Design Research Journal, 2, 9 (2009)

http://www.dubberly.com/wp-content/uploads/2012/04/Junginger_model.png

Dubberly Design Office -

Models of the Space of Design - 21 March 2020

Integrated

Design integral
to all aspects
of the organization

Design thinking and
methods are being
applied at an organ-
ization’s top level as
means to inquire into
a wide range of org-
anizational problems
with the aim to
develop integrated
solutions.
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Design Triples

Vitruvius
solidity, commodity, delight

IS0 9241
efficiency, effectiveness, satisfaction

Cooper
hot, simple, deep

and of course: fast, cheap, good

Dubberly Design Office - Models of the Space of Design - 21 March 2020

Product

Viability
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Technology

Architecture
Design

Engineering

Dubberly Design Office - Models of the Space of Design - 21 March 2020

Novell emphasized tech-
nology and gave little
attention to desirability.
This made it vulnerable
to competition.

Apple emphasized desir-
ability but has made
many business blunders.
Never-the-less, it is
sustained by the loyalty
its attention to users
creates.

Microsoft is one of the
best run businesses
ever, but it has not been
able to create highly
desirable products. This
provides an opening for
competitors.
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Probability of
customer adoption
777@ (once the product
has launched)

User plan

a) design &

schedule

User model

b) behavior
spec a) context
- historical
- social
- economic

1.) What do people
desire?

b) user
- demographic
- psychographic
- technographic

c) values
d) goals

e) scenarios

http://www.dubberly.com/wp-content/uploads/2008/06/ddo_article_cooper.pdf
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Probability of
sustaining business
(up to launch and

Probability of

(delivery)
long enough after
to build revenue)
3.) What can
we build?

Objective:
a product that is
desirable and
viable and
buildable

2.) What will sustain
a business?

J

Business model

technical completion

Overall probability
of product success

Technology

ﬂ plan

a) engineering

Technology schedule

model

b) engineering

a) technology spec

components
b) competitors

c) build vs buy
buy vs open source

a) funding model, b) income/expense projections, etc

J

Business plan

a) marketing plan, b) launch plan, c) distribution plan
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10 Principles of Good Design, Dieter Rams, 1970’s

1. Good design is innovative 6. Good designis honest

2. Good design makes a product useful 1. Good designislong lasting

3. Good design is aesthetic 8. Gooddesignisthorough down to the last detall
4. Good design makes a product understandable 9. Good designis environmentally friendly

5. Good design is unobtrusive 10. Good designis as little design as possible

Dubberly Design Office - Models of the Space of Design - 21 March 2020 43



Levels of systems, Kenneth Boulding, 1956

Dubberly Design Office -

Frameworks

Clockworks

Thermostats

Cell

Genetic Societal

Animal

Human

Social Organism

Transcendental

Models of the Space of Design - 21 March 2020

Only the geography and anatomy of the subject
Is described and analyzed; a kind of system of static relations
[Most architecture and graphic design systems are of this type.]

Machines that are determined
The level of control in mechanical and cybernetical [sic] systems

As an open and self-maintaining system,
having a through-put that transforms unpredicted inputs into outputs
[what Maturana, Varela, and Uribe later called an “autopoetic” system]

Of plants and accumulated cells
Specialized receptors, a nervous system, and an “image”

All of the previous six—plus self-consciousness.
The system knows that it knows, and knows that it dies

The unit at this level i1s a role, rather than a state;
messages with content and meaning exist,

and value systems are developed

The “ultimates™ and "absolutes™ and the “inescapables”™
with systematic structure
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Classification of systems, Stafford Beer, 1959
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