Systems Theory in Design
Design Systems
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For hundreds of years,

a few designers of each generation
created “"systems" to aid their work
and to quide the work of others.
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The Alhambra
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Miinster Cathedral Cloister

Basel, ~1421

16 different patterned designs
within an arch which adheres
to the same constraints and
variables.
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Vitruvian Man
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Leonardo da Vinci, 1490

A drawing depicting the
correlations of the human body's
proportions through application of
mathematics and architecture.
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Tatami Mats

Japan, ~1650

Flooring material in traditional
Japanese-style rooms that are
arranged following a set of rules.
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Action Office

Herman Miller, 1964

Product line of furniture
components that could be
combined and recombined over
time according to demands.

action office
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Heller Dinnerware Set

Massimo & Lella Vignelli, 1964

A stackable dinnerware set that
can be stored as a compact group
to maximize storage space and
maintains a seamless design.
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Oxo Good Grips

Sam Farber, 1989

Introduced the concept of
Universal Design to mass retail
through the launch of kitchen
tools.
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IKEA Furniture Hacking

2006

An IKEA hack is any modification
to an original IKEA product which
can range from reassembly to
repurposing items to create
something new.
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Shelf unit, high gloss white
$49.99
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Definition
A “Design System” is

a collection of reusable components (elements)
rules for their use (relationships)

procedures for extending the system (modifying its purpose)
Design systems are also known as

construction sets, frameworks, grids, libraries, modules, programmes,
templates, toolkits
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In the mid-twentieth century,
design systems flourished amid the rise of modernism,
which aspired to make design “rational”.

Four texts stand out as classics of design systems theory.
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Le Modulor

Le Corbusier, 1950

System of proportions to combine
human form, architecture and
beauty.
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Designing Programmes

Karl Gerstner, 1964

An early collection of examples of
design systems, which he called

“programmes”.
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Karl Gerstner:
Designing
Programmes
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Programme as typeface
Programme as typography
Programme as picture
Programme as method

Lars Miiller Publishers
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Humanscale

Henry Dreyfuss Associates, 1974
Reference guide for designing
objects, interactions, and
environments for humans. It
Incorporates the philosophy that
all good design should be human-
centered and reflect systematic
thinking.
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Grid Systems

Josef Miiller-Brockmann, 1981
Visual communication manual
that provides guidelines and rules
for the function and use for grid
systems.
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Toward a new “theory”
of design systems
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Design system: theme + variation; coherence + flexibility

By creating a design system

a designer envisions more than one solution;
A design system outlines a “solution space”.
They define a theme and how it may be varied.

Thus, design systems enable flexibility
while ensuring the coherence of a set of finished artifacts.
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For audiences (so-called users),
design systems promise,
“These 1tems are related.
They come from the same source.
They work together.”

“If you've seen this system before,
you pretty much know what to expect,
even If this instance is new to you.”
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For designers (and their clients),
design systems are tools

for ensuring consistent delivery
across time, space, and channel.

Design systems are also tools
for managing at scale —
helping ensure a shared vision

while enlisting many collaborators.
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Design systems create conditions
In which others can design.
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User interacting with artifact
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Designer interacting with

User interacting with artifact
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Meta-Designer interacting with
Designer interacting with
User interacting with artifact

creates conditions in which

@
creates conditions in which

Meta-Designer

@

acts on

Designer
: B /\

< Q
learns form learns from responds to sign
(physical or virtual artifact)

products

tools

tools for making tools
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Era analysis of design systems

Star-driven
1900-1960

Consultant binders
1960-2010

Integrated systems
2010-

Individual, maestro

Hero only

III

Expert “professiona

Memory, oral

Archive

Ad hoc

Ad hoc
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Local team, centralized

Invite only

Design “police”

Printed

Curated samples

Written

Re-publish

Distributed teams, federated

Everyone's invited

Smart tools

On-line

In code (libraries for
designers + programmers)

Logic built-in

Committee
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The third-era of design systems
has begun to change design
practice.
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With the rise of software, designers again focused on modular systems.

“Principles such as simplicity and modularity
are the stuff of software engineering; ...

It means that when you want to change

the system, you can with luck in the future
change only one part, which will only require
you to understand (and test) that part.

This will allow other people to independently
change other parts at the same time.”

————

—— — Tim Berners-Lee, “Principles of Design,” 1993
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Reusable modular systems (and models that describe them)
have become the new basic “unit of work” in design practice.

Apple Human Interface Guidelines,
Making It Macintosh,

Yahoo! User Interface Library (YUI),
JQuery Ul,

Bootstrap, CSS framework,
Atomic Design,

React, JS library,

Google Material Design System,

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020
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These design systems have become
an integral part of software development.

Cloud hosting, e.g., Amazon Web Services (AWS), 2006 (NB Bezos 2002 memo)
Libraries, e.g., Ruby on Rails, 2004; Node.js, 2009
Version Control, e.0., GitHub, 2008 (NB Torvalds, 2005)

Package Managers, e.g., NPV, 2010

Containerization, e.q., Docker, 2013
Al platforms, e.g., Google, Microsoft, 2019
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With reusable modular systems, designing becomes “meta” —
our frame of designing shifts to stewardship and scaffolding.

First-order design

Correcting an error
Solving your problem

prescriptive (here's what to do)

presumptive (I / we know what you need)
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Second-order design

Learning what matters

Creating conditions for systems to emerge,
In which others can design [for] themselves
generative (allowing the “seeing” [defining]
of what we will do)

generous (let us see what we decide we need)
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A partial history
of design systems...

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020



Design systems as way finding.
as symbol systems.
as identity.
as type.
as typography.
as building.
as art process.
as artifact.
as toys.
as games.
as graphical user interface (GUI).
as genetic algorithms.
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Design systems as way finding.
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London Underground Map

Harry Beck, 1931 m——
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London Underground Signage

System
Edward Johnston, 1933 @ @

The famous roundel logo which
was first introduced in 1908 by
Frank Pick. This symbol has
become an iconic symbol of the

-
city and adapted by Transport for - oy
London. T MO
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Plans Indicateurs Lumineux
d'Itinéraries (PILI)

Paris Metropolitan Railway
Company, 1937

The luminous indicator plans for
itineraries are analog computers
programmed to show the fastest
route to travel between subway
stations.
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Milan Metro Signage System

Franco Albini & Bob Noorda, 1964 e
Efforts to display station - il -

iInformation in the clearest way E R R
possible through color and (® SESTO S. GIOVANNI
typography while creating a

(D USCITA

B3

uniform visual identity.
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New York Subway Signage

System m—
Mon-Fri
6:50 am to 10:05 am
3.30 pm to 6:55 pm
Take any train to 34 5t
Change for &

Unimark International, 1966 JR—

The New York City Transit & Brooklyn |
Authority Graphics Standards, 1970
document that established the
modern identity and system-wide

design for the subway.

Uptown
& The Bronx
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Schiphol Airport Signage

Benno Wissing, 1967
Wayfinding and signage design
that served as the blueprint for

many other international airports.
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Expo '67 Standard Sign Manual

Paul Arthur & Associates, 1965

A manual designed for the 1967
Universal and International
Exhibition, also known as Expo ‘67
In Canada. Itis considered to he
the most successful World's Fair
exhibition of the 20th century with
around 50 million visitors.
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A Sign Systems Manual

Theo Croshy, Alan Fletcher &
Colin Forbes, 1970

A book describing a basic system
for designing and displaying signs
through rules and methods.
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New York Subway System Map

Massimo Vignelli, 1972
Simplifying information to
effectively help users navigate a
complicated infrastructure.
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New York Subway System Map

John Tauranac & Michael Hertz,
1979

A replacement design for
Vignelli's New York Subway map
due to much controversy. This
version included geographic and
navigational clarity above ground.
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Design systems as symbol systems.
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ISOtyp e Men Getting Married in Germany in a Year

iy
Otto Neurath, 1920's AR

International System of @@@@@MW

Typographic Picture Education
(ISOTYPE), is a visual program @@@@;@
for displaying information and !
guantitative facts.
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Manual on Uniform Traffic Control 2 &
Devices for Streets and Highways oy W) G

JO STOP

American Association of State
Highway and Transportation
Officials, 1935

Specifies the standards by which
traffic signs, road marking, and
signals are designed, installed, and
used in the United States by the
Department of Transportation.
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i MINIMUM HI G HER I PHOTO ENFORCED
I 0 km/h km/h |
XI0VATE X201A26 *301A27 XIAZE X201A29 XHAID
Minimum Spoed Minimum Speed Speed Limit 50 M_PH. Speed Limit 80 kmih Finns Highar Trattic Laws Photo Enforcod
40 M.PH, R2-4 60 kivh, R2-4 Min. 30 M.PH,, R2-80 Min. 30 kmih_, fi2-3a R2E R10-18
. | |
| ITURNS| | |
| |l l |l —
H201AF1 *I01A32 *201A33 X201A34 XHNATG X201A36
Photo Enforced No Right Tum No Left Turn Nao Turns No L-Turn Mo LTurn / No Left Turm
R1019 A3-1 R3.2 R3-3 R34 R3-18
-
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XI301800 N201882 %301803
Listex Camainar Trash Foceptacie Handicapped
096

Lo 084
.

XI01807 X201808

201508

Toutiat Infoemation Diesel Fusl Altornstive Fusl
Da-10 51 o318

AMBULANCE EMERGENCY

MEDICAL
CARE

X201813 *201818 X201815
Hospital Ambulance Station Emargancy Madical Care
09130 09-13e

SPITAL

STATION

{ siGNALs |
SET FOR

River

km/h

X018

Signals Set for 40 ke Ganeral Infarmation Sign
3

RECYCLING
COLLECTION
CENTER

X201819
Signals St for 25 MPH
-1

X201525 X201826 xaomsa7
Library Recyeling Collection Center Police
8 (31} Da14

TRAVEL

CALL 511

X201833

201831
Emargoncy Dial 911 Crossover Left
12-4

ILE

X201837 201838 X201839
Feference Locotion Sign Faference Location Sign Reference Location Sign
lintermediate Mile). D10-1a {intermediate km), D10-1a Mitel, D10-2

X2018:
Travel info Call 511 (Loge)
D124
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Brazos

CROSSOVER SSOVER
1/4 MILE

-
HILE
m
4

Reference Location Sign (km) Aetoronce Location Sign
D102

X201810 x201811 X201812
Electric Vahicle Charging RV Sanitary Statian Emergency Medical Services
[ D312 D313

| TRUCK
| PARKING

Texas

STATE LINE

XI01810 X201817 X201818
Progane Gas Truck Parking Genaral Information Sign
0215 D316 [

X201822 *201823 x201824
Alrport Biss Station Train Station
(3 (2] L

CAR POOL
INFO

WEATHER INFO
TUNE RADID TO

MICHIGAN

STATE POLICE
MONITORS
CB CHANNEL 9

750 1230

CALL+CAR

96.3

X201828 X201829 XI01830
Waoathas Info Car Pood Info Monitar S1ate Police Monitor
(<12 o2 023

=
4

X01538 X201835 X201836
Croasover 1/4 Mo Roference Location Sign (Mile) Reforonce Location Sign (km)
2 Do D101

e HILE
4

7 4 OoR
[ 1 8

KI0VEA0 RINBA KIS
Aeference Location Sign
{Intermediate kmi, D10-2a

tirtermediate Milel, D10-28

4 7
A |
4 5

X201701 X200702 X200T03
Raterence Location Sign Reference Location Sign Reference Locasion Sign
[Mile), D102 {km), D10~ [Intnernadiate Milel, D10-3a

¥207TOR X201T08
Enhanced Reforence Exit Gnly Paned
kr

Enhanced Reference
[T it k) Ett1

Locatian ) Losatian

GAS—EXIT 211
NEKT EXIT 12 MILES Columbia EXITS

LODGING=—EXIT 21

College 5t
Hanover 5t

e exiriz wics Bl ion st

X273 X201T14 X20MT16
Next Exit 12 Miles Community Interchanges Specific Services
Idwntifeation |Examgle| [Exampa)
ST Louis 5 = 123
MEMP| E MAIN T New York City
NEW DRLEANS 65 el """;‘.’_f‘l'f""‘
x2T9 ®201T20 X201724

Diagrammantic Sign
(Example)

Distance Sign Strast Nama Sign
(=1 D3

PARK & RIDE
NEXT RIGHT

®201TZ0 ITIE WI01TIT
Park & Ride MNext Right Park & Ride End Construction
Da-2 Gao-2

} EST
STATION AREA

2 -

X017 X201T32 H201TE3

WEIGH

Weigh Station Trail Rust Area Gare
D83 [
‘ e ‘
K0ITHT X201T38 XK20TTIE
Roadside Table Parking Directional Na Camplirns Prohibition
Dsa [Exampile)

X2mTo4
RAeference Location Sign
Urtermadinte kmb, DI0.28

'EXIT ONLY

MRATI0
Exit Qnly Fanel
Eltla

(72 wie]

XTI
Guneral Services
(Examplal

X201722
Diagrammatic Sign
[Exampie)

X201T28
End Road Work
G20-20

TOURIST INFO |
CENTER

XEOITEE
Taurisl bnlpernation Contar
[Supplomantal)

X209T40
Ko Smaoking Prahilstian

EXIT ONLY

WEST

km
418
X201706 X201T06

Enhanced Reference Enhanced Relirence
Location {Mike} Location [ken)

EXIT ONLY

XINTI X012
Exit Only Panal Exit Only Pang!
E11-1b 3

LEVELAND 136 =»

Xy X201TIE

Destinatian Sign Destination Sign
o012 D130
ARKING
XTI NI01T24
Gare Sign Pasking Aren
0d-1

201730

Directional Sign {Right) Directional Sign {Left)

BLUE SPRINGS

l. -

K201T36 X201T36
Taurist Oriented Directional Ganaral Diractiannl Guide
(Exampla), EZ-14 |Exsmpe}

B
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NSDAP

Organisationshuch der NSDAP,
1938

The Party’s handbook which
detailed organizing principles
and mechanics are showed for
building the movement.
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CIVll DEfense SymbOIS OFFICIAL CIVILIAN DEFENSE INSIGNIA

Charles Coiner, 1942
A system of symbols that were e a— Sy
use by the United States Citizens
Defense Corps to illustrate jobs
assigned to volunteers.
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Protocol on Road Signs and
Signals

United Nations Conference on
Road and Motor Transports, 1949
The difficulty of a multiplicity of
languages led to the development
of a pictorial sign system for
International highway signs.
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X0ZA01 X0zAD2 X0zA03 Xo2AD4 XKOZADE Ho2A08
Roundabout Dangerous Bend Dangerous Band Double Curve Double Curve Dangerous Intersection
(right) {haft {right) {baft)

>
>
>
>
>
P>

X02A07 X02A08 X02A09 XO02AN0 X02AT1 Xo02A02
Intersection with Imersection with Intersection with Left Lane Ends Road Narrows Right Lane Ends
MNon-Priority Road MNon-Priority Road (left) MNon-Priority Rooad (right)

>
>
>
P>
>

X02A13 X02An4 X02A1E XOZAG X02AN7 X02A18
Slippery When Wet Limited Visibility Due Sleet or Snow Other Dangors Accident Heavy Tralfic
1o Snow, Rain, or Fog Possible Congestion

P>
P>
P>
>
>
P>

X0zA1S X02A20 XO0ZAZ1 X02AZ2 X02A23 XD2AZ4
Loose Gravel Cyclists Entering Pedestrian Crossing Pedestrians Children a1 Play Road Works
or Crossing

>
[>
P>
P>

P>
>

XO2A25 X02AZ6 X02A27 X02AZE X02A29 X0ZA30
Wild Animal Domestic Animal Airfiald / Possible Dangor of Dangerous Descent Dangerous Ascent
Crossing Crossing Low Flying Aircraft Strong Cross-Wind

P>
p>
P>
P>
>
>

X02A31 X02ZA32 X02A33 X02A34 XO2ATS XO2A36
Uneven Road Falling Rocks Road Leads on to Swing Bridge Tunnel Two Way Traffic
Canal or River Bank

>

>
>
>

X02A37 X02A38 X02A33 X02A40 X02A41 X02A42
Light Signals Ahead Blinking Light Imtersection with a Railway, Level Crossing Railway, Level Crossing Railroad Crossing,
Tramway Line without Gates with Gates Single Track
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Fabric Care Symbols

GINETEX, 1963

TEMPERATURE CYCLES OTHER

A system of symbols that were N e e e e e = =

HEAT SETTING CYCLES OTHER

creat_ed to ass_lst cons_umers on o sitsiEie -
clothing care information. In 1972 == i
the Federal Trade Commission

enforced the Care Labeling Ruleto |2 Al Al 3
attach instructions to garments. T —

®

Do Not
Delicate |Tumble Dry

DRY CLEAN
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Tokyo Olympic Pictograms

Yoshiro Yamashita & Masura
Katzumie, 1964

Pictograms were Introduced to
represent each sport to visually
communicate to international

groups of athletes and spectators.
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Munich Olympics Design Manual

Otl Aicher, 1969

A collection of visual modules
which express continuityand = BN 2 2 -—

connectedness through the
design system which was used for % o **=
governing everything from signage |

to urban planning.

NOPORSTUVWXYZ
. | abcdefghijklmn
B E opqrstuvwxyzf3
o - - © . 1234567890AB
P8 - ¢ CDEFGHIJKLM ==
- - ¢ ¢ NOPQRSTUVW=—
i @ XYZaou?leae. :
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ﬁ SRS
RSN

1 s e SEEEE
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Munich Olympics ldentity &  Olympiapark:
Signage System RN Volleyballhalle
| i ; Hockeyanlage

0Otl Aicher, 1972 | e '
Standardizing forms through a S T Eoale
system of graphic and geometric ?K S
rules to create unity throughout == : ‘;“Eowmpias{adion
the pictograms. l %‘

i Sporthalle

/ '.‘4< Schwimmbhalle

= 'Radstadion -
g_[ : &z’/’quléndelaufstrecke
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Chernoff Faces

Herman Chernoff, 1973

A display of multivariate data In
human face shapes. Based on the
dataset, the position of the human
face parts are skewed in theory
behind how humans can easily
recognize subtle facial changes.
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Symbol Signs Symbol Signs

The American Institute of Graphic

Art§, 1974 | ‘: 4 o *;'l:a
A visual recommendation for = W
the system of passenger and
pedestrian oriented symbols - O =R e
developed by AIGA. B A E
== ﬁ ““ w Y &
O B o A Y
= Qa®PS

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020



Wong-Baker FACES Pain Rating
Scale

Numeric Pain Rating Scale

Donna Wong & Connie Baker,

1981 S e
Originally developed for young o e
children to communicate about pi

Wong-Baker FACES Pain Rating Scale

their p_aln levels in order to be
effectively treated and supported. A AT A ST A A S
0 2 4 6 8 10
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Macintosh Icons

Susan Kare, 1984

Graphical user interface icons
Introduced in the original
Macintosh operating system.

L0 [
1

® & Lh

14

L2
& =
4 L
» =1 5
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Emoticons

Scott Fahlman, 1984

An emotional icon; emoticon.
Punctuation marks, letters, and
numbers used in to create pictorial
icons that display emotions or
sentiment.
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Package Handling Marks

International Organization for
Standardization, 1985
Universally recognized pictorial

1

11
11

arkings for handling of goods

that convey the consignor's

tention of instructions which are

included in ISO 780.
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Emojis

Shigetaka Kurita, 1999

In Japanese translating to picture
character, emojis were introduced

to tackle the problem of the SMS
character limit. This system s a

global language transforming how
we communicate digitally.
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Design systems as identity for corporate identity systems.
for dynamic 1dentities.
for packaging.



Corporate Identity Systems
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AEG (Allgemeine Elektrizitats
Gesellschaft)

Peter Behrens, 1907

Introduced modern corporate
identity; unified logos, advertising
material and company
publications with a consistent and .
unified design concept. —
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Olivetti

Camillo Olivetti, 1908

Originally founded as a typewriter

manufacturer, in 1938 son Adriano

Olivetti took over and integrated

a graphic design department — —
Into the corporate structure that OI I“Ettl
focused on design over pure

functionalism.
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NRA Blue Eagle

Charles Coiner, 1933

As part of a publicity campaign,
the Blue Eagle became a
recognized symbol in partner
with the National Recovery
Administration.
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. WE DO OUR PART

R. B oMﬁEachemi

3170 W. 106th St.,
Cleveland, Ohio,




National War Fund

Charles Coiner, 1943
Implementing the Blue Eagle
symbol, Coiner designed this
identity during World War Il in
support for the raising funds for
war efforts.
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NATIONAL WAR FUND SYMBOL CUTS

Tha Mational War Furd -_-f.-.-i;_:l was widaly used as the in It may be usad with ar without the {n"ﬁwimj lattaring:

1;-:.1_|-i_-| -:'.'-- the 'j-'._'i campaigng f-Jr war falick AGENGEIET, Mare "Malkianal War Furd"” and "For Qur Owr—Far Qur Allies,

than 132,000,000 picce: of printad campaign lilerahire ware It inay ho combingd with lacal community chest or war fund

g -\.'.'I:'r'l."l'-l the symb ol alone ar in cambinatian wilh syimbals whare this scems dasirable,

establiihed lacal identificatian, Electrckynes ot t t i her
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Connecticut General Life
Insurance Company ldentity

Lester Beall, 1956
The stylized and elongated logo
that were project the strength of
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Connecticut General Life
Insurance Company Manual

Lester Beall, 1960

Corporate identity style book
that represents his creative
approaches analytically.
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Upjohn Company

Will Burtin, 1959
Various loose mechanicals and
paste-ups for the company’s

manuals and standards.

Upjohn
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Chase Manhattan Bank Identity

Chermayeff & Geismar, 1960
Design should be able to be
reproduced on and in various
materials and scalable.
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Westinghouse ldentity
Paul Rand, 1959

A design that suggested the O O
Interlinking points on a circuit
board for the electric company. @ @ @
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Westinghouse Graphics
Identification Manual

Paul Rand, 1961

To unify and improve the
company'’s graphics, the manual
proposed standards and showed
how they should work.
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> Westinghouse
< Graphics Identification
> Manual
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- e -

Westinghouse

Westinghouse Gothic Typeface

An exclusive typeface, designed especially for Westinghouse, is available. Some of
its distinguishing fearures are:

1: Smaller capital letters, (in comparison to the lower case) than are found in other
typefaces, as well as short ascenders and descenders.

2: The forms of the lower case f,g,r,¢t,8, ¢.

3: Theligature “st.” (Note: this"st” may not be used forany word but "Westinghouse.”)

““‘“‘““““
@3 Westinghouse Electronic

4: Short ascenders and descenders permit large size type in small areas.
o =) ‘ Westinghouse
Useof Westinghouse Gothicinadvertising, TV, packaging,and other printed mat-

ter has demonstrated its practicability. It is one more factor which helps to distin-
guish Westinghouse graphics from hordes of other printed material. Primarily, the.
typeface should be used in display, rather than text matter.

Westinghouse Gothic comes in two weighes: heavy and light. Type sizes range
from 8 point to 72 point,and it may be obtained from Westinghouse Electric Cor-
poration, Printing and Nameplate Department, Trafford, Pa., from your local sup-
plier of Protype, or from Photo Lettering, 216 E. 45 St, New York (MU 2-2346).

Tube

. Westinghouse
Westinghouse | |
Heaters © e

asnoysusam

Execuive Ausistans io Vice Prevident 3 Gateway Conter
Apparatui Producsi Pitsibaurgh 30, Penniyloania
Westingt Electric Corporati EXpress 1-2800

e A P A A R R R N N o A N N N N S Y S Y T Y

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020



Westinghouse Reference Sheet
for Sign Painting

Paul Rand

A manual showcasing how sign
painting should be constructed
and some the elements used.

&
E

RO
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A ] [+ o E F G M |

Reference Sheet for Sign Painting ;

The Westinghouse Standard Sign Manual (B8716) available from Headquarters Iden-
tification Section, should be consulted before using this sheert.

Westinghouse Blue is the Corporate color. It should be used on signs as specified in the [ 1
Standard Sign Manual. | ] |

Before painting any sign, a small segment of the sign surface should be tested by apply- ] __

ing the color, comparing it with the above panel, and adjusting the paint until the
closest color match is obtained. It is important that the test be made on the actual sign ]
surface to be used, because each surface has its own properties which influence how the

paint will look when app.l.ied.

T[T

i |
H ]
Il 1 ]

The Westinghouse Direction Arrow was specially designed for high legibility and Westinghouse Logotype Trademark and Gothic Type Face: Lettering for all Westinghouse signs should be in the type e
distinctiveness. It should be used on painted signs whenever an arrow is required. It face of the logotype, the way the trademark " Westinghouse'" is printed. This special Gorthic type face was developed b o Puges 14 sl 13 o che Seusdard g Masaal. 1 estuaes igh lgibiliy s oo decacsiivs qaliie.
should be placed horizontally and vertically, right or left, up or down—never ac an for high legibility and distincriveness. The logotype and individual letters of the alphabet can easily and accurately be

odd angle. Whenever possible, locate the arrow in the lower right hand corner of the reproduced by following the grid scale on this page.

sign as illuserated on Page 19 of the Standard Sign Manual. This location provides the

best focal point for the arrow.
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IBM Identity

Paul Rand & Eliott Noyes, 1966
The company’s famous stripes
were Introduced to indicate speed
and vibrancy to the international
expansion.
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IBM Graphic Standards Manual

Paul Rand, 1969

The graphic manual that
showcased the design system
used to reimagine the company’s
identity and strategy.
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International Paper Company
Identity

Lester Beall, 1960

Reshaped the entire company
through a corporate identity
program to be efficiently
iIntroduced and maintained.
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International Paper Company
Corporate Identification

Lester Beall, 1967

This style manual was among the
first to showcase the detail of an
Integrated system in corporate

design.
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Dynamic ldentities

Dubberly Design Office - SystemsTheory in Design—Design Systems -

07 July 2020
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St-Raphaél

Charles Loupot, 1957

While redefining the brand, Loupot
gave an infinite field of expression
to their graphics. A modular
system was used for producing

all of the brand’s visuals offering
numerous combination sets.
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MARTINI GRAND MARNIER
NOILLY MARIE BRIZARD

blanc PRUNELIA

sec
@ leay
sec
avinauine  rouge

a l'eau
CLACQUESIN
MANDARIN ALCOOLS

SUZE
BERGER EQGHAG
JCOGNAC "OTARD"

fEACe. CALVADOS

RICARD ARG
MIRABELLE

VINS KIRSCH

LI DL O B O T I U B B B | ROUGE it
BLANC
ANJOU

BEAUJOLAIS

MOUSSEUX

2 CHAMPAGNE

y 3
VICHY

4 VITTEL
PERRIER
VITTELLOISE

nquina

E

JCAFES INFUSIONS

CAFE NATURE
»  FILTRE
BIERES - SODAS SEheR
BLONDE le 1 2 INFUSIONS
» la bouteille VIANDOX (ou consommé)
BRUNE le |2

» la bouteille

OUINOUINA

LMONADE

JUS DE FRUITS JEAUX MINERALES

L B I I BRI R |
L]

o

quinquina

' v
‘ )
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Holzapfel

Karl Gerstner, 1959 |::| r::'l |_"_| |_"_| —
An office furniture trademark T

whose identity consist of parts |'||'| |'||'| |_||_| _ll_l =i
which are components to printer's L L L

metal rules. Mo oFE e e
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MTV

Manhattan Design, 1980

One of the first dynamic identities
which fixated the shapes and
position of the logo but could be
built with variations to express its
vouthful vibe.
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Tate Modern

Marina Willer, 2000 AT TATE TA7T 1A
The range of logos suggest

the dynamic nature of Tate— 1 ‘YM;DE“N r AT"“F“ TA
always changing and yet still

recognizable. BRITAIN

ME TATE TANI
\TE  TATF TA
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Brooklyn Museum

2x4, 2004

A contemporary take on the
classic museum seal with
reimaging the Brooklyn Museum
as an alternative museum; family
rather than tourist-oriented. The
dynamic logo indicates the wide
range of the Museum's collection
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OCAD University

Bruce Mau Design, 2011
Customized dynamic identity
which allows students to insert
their individual mark to add to the

library collection.
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Mohawk

Pentagram, 2012

The monogram is the centerpiece
of the dynamic system which is
to evoke the papermaking and
printing process which involve
paper moving around cylinders.
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EMSCom at Universita della
Svizzera ltaliana

Moving Brands, 2013

A dynamic reactive logo based on
an organic grid of lines created
using processing code.
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COMMUNICATION

MANAGEMENT
EXECUTIVE EDUCATION
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MIT Media Lab

Pentagram, 2014

An interrelated system of glyphs
that celebrates the diversity of
activities at the Lab.
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Packaging
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07 July 2020
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Ciba-Geigy

Max Schmid, 1948

Design of uniform packaging for
pharmaceuticals to promote the
company brand instead of the
product brand.
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Campbell's Soup Cans

Andy Warhol, 1962

A series of work produced through
screen printing which mimicked
the repetition and uniformity of
advertising.
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Teddymat

Karl Gerstner, 1964

A full comprehensive system of
laundry detergent packaging
represented through a simple
visual formula.
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Kellogg's Cereal Boxes

1987
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Kellogg's Cereal Boxes Redesign

Landor, 2019

The packaging redesigns were to
reflect the naturalness of the food
and heritage of the company's
story.
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lear RX

Target Guest
AMOXICILLIN 500MG
Cagrmaie e e |

Take one capsule by
mouth thrée times

Deborah Adler, 2005

Prescription drug packaging
system which included color
coded rubber rings and an easy to
read label.

Target Guest

AMOXICILLIN 500MG

Take: One capsule by mouth
three times daily.

qty: 30

refills: No

Dr. Smith

disp: 02/27/05 REL

mfr: GENEVA NDC: 00781-2613-05
(877) 798-2743 Rx12345670000
(& TARGET PHARMACY

900 Nicollet Mall
Minneapolls, MN 55401
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R = P RRCo -

TH9t A Guess

::(')J\'ICJLLIN 500MG

ot o iy

Take onge Capsule by

T Ly
i e, | TR
AITITT Vi
6066038 1373
e'g'in'i___f PHARMACY

S, b gy

AMOXICILLIN

Common Uses.

CAUTIONS
Important: Finish all this
medication unless otherwise
directed by prescriber.

Take with food or milk.

@ Some Medicines May Decrease The
Effectiveness Of Birth Control Pills.
Ask Your Doctor Or Pharmacist.

ﬁ Drink Plenty Of Water While
E Taking This Medicine

Patent Pending

106



Design systems as type with matrix transformations.
with character set expansions.
with programmatic descriptions.




Matrix transformations



Transformation Matrix
Allow linear transformations to be

displayed in a consistent format
appropriate for computation.
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No change Translate Scale about origin
100 10X WO0O
010 01Y 0OHDO

0, 1) (0,H)
oo jno XY [ (W.0)

Rotate aboutorigin -~ Shearinx direction ~ Shear in y direction

cos® sin6 O 1 tand O 1 00
—sin® cosB 0 o 1 0 tanw 1 0

4r.(SInE), cos 6) T__Qan b, 1) (0,1)
9 or/ /1,0 (1, tany)
(cos 8, —sin 6)

Reflect about origin -~ Reflect about x-axis  Reflect about y-axis

-10 0 100 -100
0-10 0-10 010
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D’Arcy Wentworth Thompson

Fig, 518, Sterncpiys disphana,

Fig. 617, drgyropelocs Olfersi,

Wadidal

On Growth and Form, 1917 5
Uses mathematics in biology to
show the theory of geometrical

transformations within evolution.

Fig, 524. Antigonia capros.

Fig. 523. Scorpaena sp.

e
d
y
it
f".i! i N
il
Q B =
0 Wit
1 ’|I|:it' i b
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a
5
6
Fig. 525. Diodon. Fig. 526. Orthagoriscus.
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Majuscules and

Minuscules

Poggio Bracciolini, 1400 A.D.

First pairing of m

ajuscules and

minuscules in the modern manner

which evolved tf
script. The pairir

e Humanistic
g I1s also known

as uppercase ar
characters.
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ABC abc

Majuscules (uppercase) Minuscules (lowercase)

&rnstnd'm dunfr. Moree I'ubuﬂhtﬂ'?&h.:ul# nustf borunu {miphann(”
Sl.oru:' fyphax eft abur audeea- muleo 4n:t11wrtuuf§4hdlhl traductul fucrar.

Confpecta tamen mor{ewd fueric. quuqumn funere eft elaruf. bunc regem th
m@nwww@{r@ddmf& tradhr . Securuf fapronem
truiphantem cft pilleo capun ympofito . Q. terenmud aullen ommg: demdewira ur
cltsrm. erar Lbertan( auctorem coluur. Aﬁ-:.:.wmsnmm mﬂmnf?nmtﬁunr

an popu.l..lh.fmn celebraveric . nficun @llrm.:w Pmnfn.ﬁunum
cepriem ab affentione fumiliari fic Pu-um :Mnfuﬂtmhbw Primut coree e

wmpator nomune wicte afe Su-mf eft nobiimanuf. exemplo dende buwal nnqu.nq_
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Old Style Figures

12th century

Text figures that have varying
heights and alignments based
off of the lining figures. Old style
figures are usually preferred

In a running block of text to
create a harmonized look. They
were Introduced into European
typography in 1788.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020

1234567390

Lining figures

1234567890

Old style figures



Small Caps

Glyphs that resemble majuscules
or uppercase letters but have a
reduced x-height to harmonize
with minuscules or lowercase
letters.
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ABCx ABC

Lining figures Small caps

GDDD MORNING, EVERYONE. loday, the Senate is poised to
pass tax cuts and unemployment insurance, putting the House
of Representatives in the position to send me this critical economic
package so | can sign it into law.

[ am absolutely convinced that this tax cut plan, while not perfect,

will help grow our economy and create jobs in the private sector. It
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A Range of Stresses

Old Style Typefaces, 15th century
Bembo is an example of an Old
Style typeface which emphasized
stress and were based on pen-
drawn strokes.
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Humanist

Transitional

quern
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Roman and “Flourish” Form

Humanist cursive handwriting,

late 1400's

Style of script base on Carolingian

minuscule.
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Roman and Swash Characters LMR LMR

16th century
Embellishments that extend
off the standard character that

were Inspired by the period of THE QUTCK BROW N FOX
handwriting.
TUMPS OVER THE CAZY
DOG THE QUICK BROWN
FOX JUMPS OVER THE LAZY

DOG
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Roman and ltalic

Francesco Griffo & Aldus
Manutius, 1501

This edition of the Aldine Virgil
was designed in a smaller format
and italic type allowed for more
iInformation to be printed while
saving space.

Dubberly Design Office - SystemsTheory in Design —Design Systems - 07 July 2020

Italic
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Roman and Bold

Clarendon, 1845

Robert Besley's Clarendon
typeface Is the first type designed
as a related bold; made to
harmonize and align with its roman

type.
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It Tt

Roman Bold

PIRACY is the great sin of all manufacturing commu-
nities :—there is scarcely any Trade in which it prevails
so generally as among TYPE FOUNDERS. Messrs. BESLEY
& Co. originally introduced the Clarendon Character, which
they registered under the Copyright of Designs’ Act, but no
sooner was the time of Copyright allowed by that Act

expired, than the Trade was inundated with all sorts of

Piracies and Imitations, some of them mere effigies of letters.
Notwithstanding this, nearly all the respectable Printers in
Town and Country who claim to have either taste or judg-
ment, have adopted the original Founts, and treated the
Imitations with the contempt they deserve.

118



Roman and Bold

Franklin Gothic, 1902

At American Type Founders (ATF),
Morris Benton created large
families of typeface designs to
create consistency in different
sizes and weights.
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Lightface
T

Medium
[P

Heavy
T

Bold
i

Normal Eyira
Extended Lightline Condensed S Compress™
Gothic gt
Monotone . | News Gothic News Gothic
Gothic |\ eWs GOtIC "condensed Extra Condensed_
Alternate Alternate Alternate a
Gothic Gothic Gothic _
No. 3 No. 2 No. 1
Franklin| Franklin Franklin |Franklin Gothic
Gothic Gothic Gothic Extra 3
Wide |and Italic | Condensed | Condensed

~
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Condensed, Regular & Extended

Century, 1894

Originally designed by Linn Boyd
Benton, Century was expanded
over years creating extensions of
the typeface.
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. e e e ——— i = -

Century Expanded
Century Expanded ITtalic
Century Bold
Century Bold Italic

Century Bold Condensed
Century Bold Extended

Century Oldstyle
Century Oldstyle Italic

Century Oldstyle Bold
Century Oldstyle Bold Italic



Bold as a System

Cheltenham, 1902

Designed by Morris Fuller Benton,
Cheltenham and its Bold are well-
balanced with strong symmetry in
various letters.
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Cheltenham Bold
Cheltenham Bold Italic

Cheltenham Bold Condensed
Cheltenham Bold Condensed Italic

Cheltenham Bold Extra Condensed



Font Families

Venus Font Family, 1907

Released by the Bauer Type
Foundry, this popular early
twentieth century type series
Included condensed and extended

weights.
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VENUS BOLD
{{{{{{{{{

-~ ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijkimnopqrstuvwxyz
$1234567890 &.-:N"0

.- ABCDEFGHIJKLMNOPQRSTUVW

XYZ
abcdefghijklmnopgrstuvwxyz

$1234567890 &.-:7"0
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Serif and San-serif

Jan van Krimpen, 1935

The Romulus serial type family
was the first to include both serif

and san-serif.
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ROMULUS ROMAN

ABCDEFGHIJKLMN
OPQRSTUVWXY?Z

ROMULUS SEMI-BOLD

ABCDEFGHIJKLMNOP
QRSTUVWXYZ

ROMULUS SANS SERIF LIGHT

ABCDEFGHI|KLMNOFP
QRSTUVWXY Z

ROMULUS SANS SERIF

ABCDEFGHIJKLMNOP
QRSTUVWXYZ

ROMULUS SANS SERIF SEMI-BOLD

ABCDEFGHI]J]KLMNOP
QRSTUVWXYZ

ROMULUS GREEK AND ROMAN

ABTAEZHOIKAMNEOIIP
TYO X WO
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Optical Scaling

Harry Carter, 1937

A design method where
characters of the same typeface
differ from each other in both size
and shape for legibility.
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. Hamburgefont

Hamburgefonts

- Hamburgefonts
. Hamburgefonts

Hamburgefonts

Hamburgefonts

- Hamburgefonts

Hamburgefonts

Hamburgefonts

Hamburgefonts

...................
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Univers Font Family, 1957

Designed by Adrian Frutiger as

a full system of fonts with a wide
range of weight and variations
through a numbering system as
opposed to names for the weight.
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Univers Font Family, 1957

Univers b5

Weight Width & stress

30 =Thin 3 = Extended

40 = Light 5=Roman

50 = Roman *6=0blique

60 = Bold 7=Condensed

70 = Black *8= 0Oblique

80 = Extra Black 9 = Ultra Condensed

* even value = oblique
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45
Light
53 55
Extended Roman
63 65

Bold Extended Bold

13 75
Black Extended Black

83
Extra Black
Extended

39
Thin
Ultra Cond.
46 47 48 49
Light Light Light Cond. Light
Oblique Condensed Oblique Ultra Cond.
56 57 58 59
Oblique Condensed Condensed Ultra Cond.
Oblique
66 67 68
Bold Oblique Bold Bold Cond.
Cond. Oblique
76
Black Oblique
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Encoding Systems
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Encoding Systems

A rules system that pairs each
character in a character set with
a unique ID number or code to
signal the application what glyph
to display on screen.
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Sign Language

Juan Pablo de Bonet, 1620
Spanish priest, Bonet, published a
dictionary and book demonstrating
a manual sign language alphabet
system through handshapes for
the deaf community.
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Jacquard Loom Punchcards

Joseph Marie Charles
“Jacquard”, ~1804

A weaving loom that could base
Its pattern upon the punched
wooden cards. The ability to store
and repoduce complex operations |
was applicable in textile
manufacturing.

R = -
" oy =
’._-.
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Computer Punchcard

Semyon Korsakov, 1832
A piece of paper that can be used
to represent digital data through 7 wiwme we  uo i N

the presence or absence Of h0|es Pl R e e S IR B S i NIRRT e T
123456178 31001213115E101818202220M4 /W WA I NI2IIMIFIEITIBIIA0 41474344 4546 47 48 4950 51 5253 54 5556 57 58 5960 61 52 63 64 6566 6TGBEITO M1 72 73 74 757 77 /8 79 BO

1l AREREREEY REE R ARRERET B EREREREY | B} RRRRRRRERE R R R AR R R R AR R R REERRERRRE RN

22022222222222220222222220222222222§222222222222222222222222222222222222222222122

In e Ine pOS|t|OnS. ey Were 333323333333333330333333333333333333333333333333333333333333333333333333333]3

484444444044444044408444444404408440444)J404440444084444408444444444444444400044444]44

. . .
Wldely used In the data proceSS|ng 5555555555555 5555555055555 P55555555555555555555555555555555555555555555658

666666660660666666666666666666666666666666666666666666666666%6666666665666666666
'nd -tr d r'n th 20th n-t r REREA I FARRRRRRAREE] RARRRRARERREEARRAR] RRRRARRAEEEERARRRRRRERERRRERREREE] Bl RARRE
I US y u I g e Ce u y' 58838838888 slMsslesBesgcclssNecschocoes8888888888888883888883866863888883888
ggggggglglgsagssssgs99999ssllssassa99999999999939999999999939999&999999999999999

8 9101 71314 1506 ¥ 1819 20 21 2223 24 25 26 27 2822 20 31 32 3334 3536 37 36 30 40 41 42 43 44 4546 47 4549 50 51 52 53 54 5556 51 98 5960 61 62 63 64 656667 G863 70 71 7273 14 1576 17 7879 80 J
AM UNITED  KINGDOM LIMIGED 5081
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Morse Code

Samuel B. Morse, 1836

A system that transmits text as a
series of on-off tones, lights, or
clicks developed for sending text
via telegraph.
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Baudot Code

(No Model.) 11 Sheets—Sheet 6.

J. M. E. BAUDOT.
PRINTING TELEGRAPH.

Emile Baudot, 1874 No. 388,244, Patented Aug. 21, 1888.

Fog 24,

A 5-bit binary coding system R
which was later known as the R
International Telegraph Alphabet AR
No.1 (ITAT). ARk

FEERE

INVENTOR:
Ljéam latirece ég#?x('/?- ﬁﬂt{jﬁé
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Murray Code

Donald Murray, 1901

A modification of the Baudot

code which was prompted by the
development of a typewriter-like
keyboard. This system introduced
control characters and later would

be known as the International
Telegraphy Alphabet 2 (ITA2).
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Aircraft Marshalling Signals

International Civil Aviation

Organization, 1955
Specific movement system of
signals that one must perform to I Y A N N ]
direct the flight crew of an aircratft. Pl L [P ol L Y |ma
NTE L, Vo & e
¥ o - v RN AN

OOOOOOOO
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
a
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ASCIi

American Standards Association, USASCH code chart

1963 :‘bﬁbs — ooooo' olooll oo ol |
. e PPaIbL b, b, [ a

The American Standard Code 8 LN S M T L A
for Information Interchange is a 8 L T o
/-bit character encoding system ST ToTi s Teva a5 ¢ T v s
. ofi1[1]o] 6 ]Ack | SyN 8 6 F v f v

based on the order of the English oy Jeeclere | 17 Lo b wle [
alphabet. N 3 N T R T N SR B S N
r{of{r v | 11 vT | ESC + : K ( k- (

tjr1]ojo] 12 FF FS . < L \ l |

tJrjJofr ] 13 J cR | GS | - = M ) m }

{1 jijo] 14 | so RS . > N A n ~
il 75 I s1 | ous / ? o — o | DEL
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ISO/IEC 8859

European Computer
Manufacturer's Association, 1986
A universal standard for
codepages and 8-bit character
encodings. It later grew to 16
codepages covering all Latin-
based scripts and more.
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Unicode

Joe Becker & Lee Collins, 1987

- DEEOEE - § - OOOE00E - ...
Character encodmg_s_tanglard pa- - - - 30 DOCEEND 'Eﬁ.c::’;; o
that supports the unification of T e e e e s

EEEEEEEENEREEEER - oo

entral Asian scripts
50 S1 52 5354 55 56 57 58 59 %A %8 scsoose sk 0 T
60 (61 62 63 (64 65 66 67 68 63 GA 68 6C 6D GE 6F o i ccrpts
70 71 72 73 74 75 76 77 78 73 7A 78 7C D TE T Ci characts

prior character sets as well as
character for writing.

‘#0) s1 (82 (83 o4 (&3 6 (a7 (s [m3) @a sm (oc oD o= (s mm inconesian anc

D ceanic scripts
0 5L 3253 58 35 9 57 3 WA W ICWE KL
ERNEEE- FERERHEEEE oo

[Bol[e1 (82| 83| [B4) 83| 8s| &7 (@) B3] (24 BB [ac| D) (@[ [BF] oo

0 €1 C2 €3 C4 €5 CE €T CBCICACBCC CDCE CF P

EEEEEEEE - o or o0 0c o008 or s
Unallocated code poirts

Eo|e1|e2)eales)es|c6|e7|es|es|ea|ea|ecfen ee|er
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Character Set Expansions
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Character Set Expansions

A group of letters, numbers,
punctuation, ideograms, and other
symbols that together compromise

a ‘font’.
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Y ——

- GRANDE POLICE
de cent cinguante milliers de lettres,

POUR UN CARACTERE GREC.

— 8

POUR LE GREC. 1249

Lettres fimples.
o A[pﬁa. 3000
ﬁ Be'ta. 400
€ --- 400
¥ Gamma.xso0
' --- 400

£ " --- 200
& Dia. 2000
A --- 300
¢ Epfilon. 3800
EZG'M- 700"
| -=-=+ 300
n Lta. joo0
B Thie. o0
¥ --- 8o0
g --- 300

1 Jota 3500
x Kappa. 2000
A Lamda. 1600

# Me. 1500
y Nu 5000

E Xi. 800
(] Omicrou.g 500
« Pi 1000
@ --- boo
p Ro. 1500
£ -7 500
C Sigma. 300
0 '=-=-1200

[+ ~=~-1500
T Tar. 2000

7 ---1000
v Dpfilon. 3000
¢ Phi. 600
P --- 400
% Ch. 1200
4 PL 800

@ Oméga. 2500

Capirales,
A Abka. 250
B Béa. 200
' Gamma. 200
A Delta. 200
E Epflon. 250
Z Zda. 1o0
H Eta. 250
® Thita. 160
I Jota. 260
K XKappa. 120
A Lamds. 200
M Mu, 200
N M. 200
Z Xi 150
O Omicron. 250
IT Pi. 200
P Rc.' 200
2 Sigma. 200
T Tan 200
Y Upfilon. 240
& Phi 120
X Chi. 200

¥ PE 130
L) Oméga. 200

[ ¥ Doux aigu. 150

Efprits & Accens.
* Doux. 300
* Rude. ‘n 5o
’ .A'igu. 300

* Grave. 250

* Douxgrave.100
¢ Rude aign. 80
* Rude grave. 20
" Circonflexe. 200
* Circ. doux. 50
% Cire.ude. g0
" Tréma. 30
* Trémaaign. 25
* Trémagrave. 20

Letsges accentudes.

a
-~ - %00
- == 400

R, R,
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Similar Mixed Texts

Rosetta Stone, 196 BC

The Stone is written in two
languages; Egyptian and Greek
and contains three writing
systems; hieroglyphic, demotic,
and Greek. This was intended so
that all people could read and
understand the content.
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Chinese Characters

Hunminjeongeum, 1446

A new alphabet created by

King Sejong of Korea, known

as hangul, that incorporated
hanja characters within the new
language.
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Latin and Greek

Helvetica Greek, 1971

Designed as a phototype by
Matthew Carter, Helvetica Greek
marked the beginning of a period
In type development for Greek
letters.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020

Helvetlen Greel {8 pt font)

ABIAEZHOIKAMNZ=
ONPETYOXWO
aPByoelnBIKALVEDOTIPCO
TUeXWw 1234567890

Helvetica Greek Inoclined (8 pt fonid

ABIrAEZHOIKAMNZ=
OfNPITYOXWO

afydeln@ixAuvéanpgo
TupXpw 1234567890

Helvelica Bold Greelk (B pt fant)

ABrAEZHOIKAMNE

ONPEITY®XWO
afydelnBixApyvEonpgo
Tupxypw 1234567890

Baoigs nangogopial kal audevTixg
Beloptva we npoc TRV npoohoyv kal
OIOVOLIKGTA TG TS OTo SRR T ORWE
S PUTOYPOPNOERS GNMOTEACUY OTIOU-
Sawordrac npoldnoBETels 81’ EMEVOUOEIS
HEAMOVTIRD D MpooavaTolopad,

Baoipgot mAnpopoplal kal ausdevTika
Sedoufva we mpae v npoocdoy xal
SEOVOLKOTHTA TR aToixEiaB e 0ewms
Oid puiToypapoces GrmaTEAQdY omou-

doiotarag npoldnoPeoeig &' EMEVOUTEIG |

LEAADYTIRGU MpadovaTodiapod.

Bampo mhnpopopial kol atBevring

_ Bebopgva we npog TAV npdolov kal

oikovopikdTnra THC oroiycioBeThOEWT
Sig puToypapiocws ANOTEAGDY aTIou-

Sawraraoc npolmobéori & Enevddorg |

pchrovrinod npooavaToliopod.

Helveties Bold Oreuk Inelined (B pt font)

ABrAEZHOIKAMNZ=
OMPEITYOXW(
afydelnbikApvionpgo
TupyYw 1234567890

Bboowor mAnpopopiol kol obL8evTing
dcdoptva wg npdg TAv mpoodov Kal
OIKOVOINKOTATO THNC OTOIXEIOBETNOER
810 pwroypopHoEws anoTcAouy omou-
Saworarac mpounoltocic &' EMEVSUOEIS
peAdovriwod npooavarodiopod,
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Latin and Hebrew

Oron, 1966
Designed by Asher Oron, this
typeface was the Hebrew

companion to Univers.
Y110 NWAPXoVoIN7'ONTINTI2N

abcdefghijklmnopqgrstuvwxyz
4
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Pan-European Accent Sets

Times New Roman
Basic Latin and Latin 1
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ABCDEFGHIJKLMN
OPQRSTUVWXYZ

V4 P o N ~S [ I | s N\ a1

AAAAAAECEEEIITBN

V4 PaN ~ [ | N\ V4 PN [ | V4

-----

000000guuduypy



Japanese Characters

The Japanese writing system
consists of three separate
alphabets, Kanji, Hiragana and
Katakan. Kanji 1s used for regular
Japanese words, Hiragana is

to write foreign loan words and
sounds, and Hiragan is used for
grammatical purposes and simple
words.
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‘I like coftee”
:—t—ﬁwﬁfﬁ

ATR A desu

coohii

katakana -------

hiragana ---------- '
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Non-Latin Character Sets

Lucida Sans Unicode, 1993

Typeface which contained Latin,

Cy””IC’ Gre_ek and Hebrew abcdefghijklmnopqrstuvwxyz

characters in hope to be used as 1934567890

a default core font for different (@#S%A&H()_+—=[1{}:" "\| /..

operating systems and languages.  ABBIAEX3UKIMHOMPCTY®XLYLLLLbbIBIIOS

abBraeX3nkKAIMHONPCTYMX YL LLLbbIb3HOS

ABCDEFGHIJKLMNOPQRSTUVWXYZ
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Bitmaps Paired with Qutlines

Lucida, 1984

Designed by Charles Bigelow and
Kris Holmes, to show that original
digital designs could be effective
and successful.

Jgjl'lli ._ T, | "'|||| ||!“! I:!!| H| » “::n ;E,i“[ - !h =|| ||:
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Programmatic Descriptions
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Construction of Roman Letters

Albrecht Diirer, 1525

His typographic guide,
Underweysung der Messung

mit dem Zirckel und Richtscheyt,
detailed how his Roman typeface
IS based on mathematical
principles.
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lkarus

Peter Karow, 1975

Type design and production
software used for converting
existing typefaces and artwork
Into a digital.
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curve

corner
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Metafont

Donald Knuth, 1979

A programming language used to
define vector fonts and created
as a companion to the TeX
typesetting system.
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7 18 Page | Character 97

Tl

Ble

ni X
Tl
1 21.
511
L |
Gir
i 51 §
I
4_r
fi‘l 9r
a1
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SIS IS SN

FIGURE 12. Different S’s obtained by varying
the slope in the middle. (This shows 3, §, §, 1, 4, 3,
and 2 times the ‘“correct’” slope.)

2nd element for b,p

The Coueignoux format consists of elements of a typeface
and of individual software to combine them to form characters.

92
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Interpress

Xerox PARC, 1983
Xerox's commercial page -
description language which

encoded printer output. Each

character is defined in a character N > A
coordinate system.

“The 65th character in the font
textual named Times Roman 10"

Figure 1.4. Three ways of printing the letter "A" on a page

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020 155



PostScript

Adobe, 1984

Type 1 PostScriptincluded support
for hinting to help low resolution
rendering which used cubic Bézier
curves to communicate complex
graphic printing instructions to
digital printers.
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TrueType

Apple, 1991

A competitor to PostScript, it

offered type developers pixel- //fﬂ*m\ | /i___;\

level control of how fonts were vl AN Vo

displayed at various sizes based %' ; % % | |J i

on a robust hinting system from | | P 1\ \ /} /;

outlines. \ N/ / e
oS N
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Adobe’s Multiple Master Fonts

Adobe, 1991

Fonts which contain two or more

‘masters’ and enable a user to et limit i limit i limit e limie e timit
Interpolate between them along a

COntinUOUS range Of 'axes'_ § woma | limit limit limit limit limit
uuuuuuuuu limit limit limit limit limit
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Randomness Within Fonts

Rhizome, 1996

A dimensional typography set
designed by Guy Williams that
Interprets the silhouettes of font,
Jesus Loves You, and creates it In
to a botanical motif.
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Overhead view of the
lowercase letter |

JESUS LOVES YOU
Designed by Lucas de Groot in 1995, the font Jesus

Loves You, and its companions, Jesus Loves Your Sister
and Jesus Loves Your Brother exhibit an agitated crown-
of-thorns-like complexity.

RHIZOME
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Random dynamic fonts

Bernard Desruisseaux, 1996

A thesis which set out to prove
that one could build a font in which
all glyphs were changed randomly,
while controlling the randomness
by parameters. Its six major axes
create subtle changes in the

glyphs.
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Inspiring lypeface
Personal | @pk
Dgnamtc Feel
) Beyond Coo
tye Opemng
Stmplg Lovel Y

~

2 BB /iC dD 4E F oG HHID I ka Lo
Al DO oP q@ R SS tT ulJ W W J{X gU zZ‘
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0000000000000 M} Frihf1 PV

00060000 OB000 ﬁﬁ 2 P
6000606000000 A prpgp y
0000000006000 : f Jf

0000006005000 ( )
0200000006600 A ya A

OOGOOOOOGGO““

6000000060060 A
OOOOOOOOO@OOO ' P> ”FF~
O0000O0000000B0 FFP{F PP

his is Bernard Desruisseaux's type 3 font. Enjou.

This is Bernard Desruisseauv's type 3 font. Enjoy.

This is Bernard Desruisseaux’s type 3 fonl. Enjoy.

This is Pernard Desruisseaux's type 3 font. Enjoy,.
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The Gerrit Noordzij Cube

Gerrit Noordzij, 1985

Introduced in his book, The
Stroke: Theory of Writing, Noordzi]
created his cubic visualization

of translation, expansion and
contrast of letters in typography.
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VARV
VRO
VAR
ARV RIS
AR TMDATERS
AR S
AV S
VDV S
VARG



LDWLVD
- VRVVARRV
LVVVVVV
LLLVLVVVVV
e 0 L VVVVV
SRV VLVLVVLV
LLOVVVVND
LOVVVV
QLVVLVVD

SOV
POV
LOLLD
LOLOLLOD

(PLILILILD
LQOLVLVV
LLOLLV

LQLLLV
LLLLD
LLOLOLV

LLOLVLVV
LQLOLOLVD
LOLLOL

LQLOVVV
LQOLVVV
LLOLOLL



Variable Fonts

OpenType 1.8, 2016

An extension of OpenType,
variable fonts are a single digital
file that can produce a multitude
of style variants. Developed

by Google, Apple, Microsoft

and Adobe, variable fonts

offer flexibility and responsive

typography.
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Design systems as typography.
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Penguin Books Composition Rules

PEMOUIN STANDARD & Trimmed page area 746" x 43"%
Size of boards 434" x ?}}#r fibre divection fo

Jan Tschichold, 1947 : / | — o

|
Guidelines used for composing the = | |
pages and typography which later BT
Influenced its graphic standards. e T
A 1 "% “..ff:.';E:::Erf:'f:;;:J‘:,‘,,.m.?,.?
|
....... | P 43
U

| | - - -
- I - - - s ¥ =
- . Yaw -ﬂ'_r|:l pagdr: PN o W —— =
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Smithsonian Magazine

Bradbury Thompson, 1969
Thompson created the layout

for the magazine and his design
remained for more than a quarter
of a century.
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Cover:

12
16
20

8
-

32

40

o
&

66

102

April 1989

Smithsonian

Volume 20, Number 1

Table of Contents

Detail from Benton's 1956 Old Kansas City (Trading

at Westport Landing). One of a series of historical
murals, it was made for the River Club, which stands
where explorers Lewis and Clark once encamped (p. 82)
From a private collection

Smithsonian horizons by Secretary Adams

Letters to the Editor

Picture credits

Around the Mall and beyond by Eric Dinerstein
Phenomena, comment and notes by John P. Wiley jr.

Hong Kong lives lavishly—on borrowed time

In the money-driven Crown Colony, hope balances fear
as residents brace for the coming of Communist rule
By Stanley Karnow

Close encounters of the brown bear kind

At Alaska’s McNeil sanciuary, Larry Aumiller teaches
bruins and humans to mind their manners and get along
Article and photographs by Boyd Norton

Is there anything Gordon Parks can't do?
Photographer, composer, writer of prose and poetry,
film director, ballet creator . . . but wait, he's only 76
By Deedee Moore

Thomas Hart Benton's appetite for America

In the artist's realistic portrayals of regional

life, folks found something controversial —themselves
By Verlyn Klinkenborg

John Dobson, the celestial Pied Piper

Teaching people how to build their own cheap, simple,
big telescopes, he revolutionized amateur astronomy
By Don Moser, photographs by Roger Ressmeyer

11

150

147

166
174
176
182

184

Since 1789 we've been ‘calling in the marshals’

As these versatile federal agents mark two centuries
of law enforcement, they're still standing tall

By Donald Dale Jackson

For Russian Orthodoxy, a hands-on revival

Visiting the USSR, the author meets with artists who
are restoring and re-creating icons, frescoes, churches
By James H. Billington, photograp!

Carry Nation did more than Just e ]

More radical than chic, she smashed

cigars from men's mouths and foug] 5 1 L L

By Robert Day ] ] ] 1 I H { } I _i
of k o t

Book reviews

Additional reading
April events at the Smithsonian
Smithsonian tours, seminars and ex|

‘He welted the sphere a prodigious
By Donald Dale Jackson

Smichnoniam (154N 00377330} s publisbed monibly
5 900 Jaferion

TR hon 1985 All right

- etin hea

e
0 prrorm -
v cond-claw pncage pai

ut e Lasaon ol
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The Audubon Society Field Guides

Massimo Vignelli, 1977

A series of books which followed
a design system to keep a uniform
look.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020

The Audubon
Society Field Guide
to North American
Birds

The Audubon
Society Field Guide
to North Amenican
Mammals

-
h
-

-

The Audubon
Society Field Guide
to North American
Birds

Tl

The Audubon
Society Field Guide
to North American
Butterflies
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Category Family Symbols Plate Numbers Thumb Tab Group Mammals Plate Numbers

Duck-like Birds 5 i stiff-railed ducks 111, 159 Hoofed Mammals white-tailed deer 285, 286

(with antlers)

@ mergansers 113~114, 128,
: 161-163 Xn

) . & l
whistling-ducks 165-168
fallow deer
169-172 &L }

Q & mule deer

caribou
pelicans . 175-176 %
moose
177-185 ; t

186-190
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Perching Birds

363 Prairie Warbler, 366 Magnolia Warbler, 5", p. 687 | /—‘1(57/;”., p. 379

White-tailed Antelope Squirrel, 7%—-9%", p.

g

367 Canada Warbler, 5

ok N
n-mantled Ground Squirrel, 9%—1214", p. 406

Palm Warbler, 368 Cape May Warbler, 5", p. 688

NSEESE
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Rolling Stone

Roger Black, 1970's
Established a typographical
identity and established the
magazine's look of taking the
underground to mainstream
media.

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\%
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Design systems as art process.
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The Nuremberg Chronicle

Hartmann Schedel, 1493

One of the most densely illustrated
and technically advanced
Incunables of early printing which
contains 1809 images that were
made from 645 different woodcut
blocks. Certain woodcuts were
reproduced more than once for
the depiction of different people
and cities.
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Birds of America

John James Audubon, 1827-1838
435 life-sized engravings of
America's birds which details
ornithological importance and
history.
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PLATE 35

Drawn from Nature and Riblished by Sobm J Anfubon FRLSE FLS MWS

SILVIA CHILDRENNI.

Flant Cafiia occrdeninies. Vidge Spanesk Copfée

Engraved Printed & Coloured b B Havell & San Londen 1828
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Haystacks

Claude Monet, 18901891

A series of 25 impressionist
paintings which repeated the
same subject in different lighting
and atmospheres during various
times of day across many seasons.
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Rouen Cathedral

Claude Monet, 1892-1894

A series of paintings that
consisted of more than 30
canvases showcasing the facade
of the Gothic Rouen Cathedral
during different conditions of light
and weather.
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The North American Indian

Edward S. Curtis, 1907-1930

A 20 volume set of portraits,
photographs, and ethnographic
descriptions of the Native
American traditional life.
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Quinze variations sur un meme
theme

Max Bill, 1935-1938

Fifteen variations on a single
theme 1s based on one original
drawing as the nucleus of idea
and sets the modular rules.
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Homage to the Square

Josef Albers, 1950

A geometric abstraction series
based on a mathematically
determined format of several
squares that are overlapping or
nested within one another.
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Stedelijk Museum Posters COUZIIN

N en
Wim Crouwel, 1960 LATRASTER bouthoomn

Silk-screened posters for group
exhibitions at the modern and
contemporary art museum

of Stedelijk in Eindhoven, BEELDEN [WACENAKER
Netherlands. ]I'-ll\IE:T \WOLVEGANP

(DIEDERER:
HEDEN  ¢7E(E ENBURG
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Musica Viva

Josef Miiller-Brockmann, 1969

A series of concert posters for the
Zurich Tonhalle that represented
the International Typographic
Style.
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Incomplete Open Cubes

Sol LeWitt, 1974

An arithmetic concept that
identifies all variations in which a
cube can be incomplete. The titles
explain where each piece falls In
the schematic progression.
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Cubic Limit |

Manfred Mohr, 1973-1976

A pioneer of digital art, his work
consists of computer generated
algorithmic geometry. He
dubbed the phrase ‘programmed
expressionism’ through his
abstract computer drawings.
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Dimensions |

Manfred Mohr, 1977-1979
Based on the graph of a
4-Dimensional hyper-cube as
the basic generator of signs. It
IS a representation of showing
relationships between points,
lines, squares and cubes in this
structure.
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Het nieuwe bouwen Series

Wim Crouwel, 1982-1983
Crouwel's artwork was used for
both posters and book covers to
accompany a series of exhibitions
on architecture across various
museums.
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100 Restless Cubes

Atelier Reza Aliabadi, 2012

A space-making exercise which
consisted of drawing different
Isometric cubes with only the
operation of subtraction to create
a family of variations.

https://www.youtube.com/watch?v=GClrb7mCmb54&feature=youtu.be
https://www.behance.net/qallery/84546847/100-Restless-Cube
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Phantasmagorias: Daydreaming
with Lines

Willi Kunz, 2017

A documentation of his creative
thoughts, Kunz is inspired by
alphanumeric characters, symbols
and geometric elements. He
produces three aesthetically
connected line drawings defined
by dimensions of a square.
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Design systems as artifact.
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Design systems as toys.
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Froebel Blocks

Friedrich Froebel, early 1800's
Educational toys that were
created In a series system to
expand child brain development
and creativity.
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Tangram

China, early 1800's

A dissection puzzle formed from
seven polygons used to create
specific shapes which was
popularized in the early 19th
century.
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Meccano Kit

Frank Hornby, 1898

Construction set that explored

the principles of mechanical
engineering through interchanging
components.
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Erector Set

Alfred Carlton Gilbert, 1913
Educational toy encouraging
constructive instincts through both
static and dynamic structures.
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Tinker Toys

Charles H. Pajeau & Robert Petit,
1914

Set of rods and spools that
exercised spatial intelligence
based on the Pythagorean
theorem.
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Lincoln Logs

John Llyod Wright, 1916

A system of interlocking wooden
beams that could construct
different log buildings.
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Base 10 Blocks

Stern & Stern, 1948

Blocks that provide a spatial
model of the base ten number
system and can be used as

a mathematical manipulative
learning tool.
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Legos

The Lego Group, 1949

Interlocking plastic bricks system
that allows unlimited creativity and
design combinations.
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Design systems as games.
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Tic-tac-toe

Roman Empire, 1st century B.C. X
Usually played as a paper and X W NN
pencil game on a 3x3 grid, the X
objective of this game is to

connect three of your symbols in a
row before your opponent. .
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The tic-tac-toe solution space
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The tic-tac-toe solution space
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Go

China, 4th century B.C.

An abstract strategy board game
thatis played on a 19x19 grid with
black and white pieces called
stones. The objective of the game
IS to control more territory than
your opponent by the end of the
game.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020

e e e e e e e

b b W e L@ o~ B0 WD
'3
/'I\:x"ﬁ

ek
=]

o o B TE R S - s L -

A B CDEFGH ] KLMHNOPOGRST

~

D_

_C

S

A B CDEFGH ] KLMHNOPOGRST

e e e e R
O kM W o U S = o0\

o o B TE R S - s L -

211



Chess

Romantic Era, 1880's

Derived from the Indian game,
chaturanga, chess Is a strategic
board game played on an 8x8 grid.
The primary objective of chess

Is to checkmate your opponent'’s
King piece.
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Design systems as genetic algorithms for generative design systems.
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Autodesk MaRS Office

The Living & Autodesk, 2016
Founded by David Benjamin, The o
Living explored design methods hy Bl Y

and contextual projects using E
generative design. Design Wi S 2

. . . R By oL g [
constraints and objectives were -

taken into consideration when
determining goals for the office
layout.
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Project Dreamcatcher

Autodesk, 2018

A generative design algorithm
which generates high-preforming
design alternatives and all the
possible permutations of a solution
based on a designer's input.
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Design systems as graphical user interface (GUI).
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Xerox Alto

Xerox, 1973

The first personal computer
designed to support an operating
system based on a mouse driven
graphical user interface.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020

R PN TP LI W B L T EITLE, L E

SkoEkA MNovember 24

Classes

systernOrganization
"Fetmel Classes!
"Mismbetrs!

'"Brasic Datd STHlctres'
"Sers and Dictionariss'
'Gmphu:al, Objects!'

1TUp 7wWs

Liser'Yiew workspace

USer screenextent: 6401808 tab: 00,

SORAE SRAIE BOSAS SRS SRS DRSNS SRR AR AR POTAE SRR RIS SRS SRS

BrowseWindow | ClassDefinition
CDL‘IE WLm:h:uw _ ClﬂESD

NDthHWLTuiDW Vichedidlet!

Parned \Windou ! Ec:LLtmg

45

glProject Window
Syntax Window 'Sm}a@ fotrrat’
'Files! WATLADUY e e e o s e
hetp
#+ sysFonrwindow | UseTView WOIRSPACE |yrak ivrinrmarty, arid Sowd oo e fone

HAMIGH st Of
EIESH MATY [T I 3

*H00 CRAGE 3 AT
user schedule: (S
rostyle: Defad
fontnumber: 3

af: (Origincun
[Lzer aith

FFO0 CTRRE 3 E
yourfont < Font
TadE: 177 as

YOl CAn change the font, Style and size Of TeXT anyuhers!

Feqular Bold inzii: Underlined
—ircalic Buld.—u.ndmh.rwd ngthr—Lmdernirned
Bobi—ingic—underdined

Creamio CredrrnlZ

TimesRomand TimesREomanid TimesRomanl? \
Helveticals

Gachal@

Hippold - GREEED Y MSKSHIOTERT TUNR Y

tathio —F2e0t+ A=={I2a3F A @O0AOCDOG® SRS 2L
Gf.;‘v'El]:?H:I:CII(;jIIQEEEInc‘:;[RﬁLUVE}{1F<I>L—?HR
QA= R 1LlI[—eE® AR &SN 3

SET USE |block|[draw|line

216 1618 Ik TRANL
2y a_Jmae

LS I
O TR

219



Xerox Star (Xerox 8010
Information System)

Xerox, 1981
The first commercial office
automation system to incorporate

the desktop metaphor and
WYSIWYG technology.

Star .
. Docum '
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Apple Mac Standards

1984 Design System

System Software with graphical
user interface; consistent look and
feel among applications.
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Apple Mac Standards

1985 Standards for Developers
The Macintosh Human Interface
Guidelines which was an essential
resource for developing software
for the Macintosh.
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Xerox Trillium

D. Austin Henderson Jr., 1986

?«?

A computer-based environment for '"‘TfWTTT"T“?f?TiT?“'f“f"":T?‘ o
. . . . i NI ez bopy ety atonta ue[ CTaPLTD |
simulating and experimenting with
Interfaces for simple machines.
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Apple Hypercard

Bill Atkinson, 1987

Software application and
development kit that combines a
flat-file database with a modifiable
user interface.
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HyperCard Tour

Home

HyperCard Help

Q

QuickTirme Tools

Appwsc'pm ail Merge  AppleSe 'iptT xt Controls

&
é ©1987-1995 Apple Computer , inc.
All Rights Reserved,

HHE
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Software applications contain

Master pages
Page templates
Symbols
Libraries
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% Paragraph Styles Character Styles Paragraph Styles ¢ Character Styles

Regular (Primary:Black BG) italic (style)

S-ection [Basic Paragraph] [None]
> Il Meta ~ [l color

> [ Cover blue

Headline of the slide goes here. > mT0C o

. . . . B i d ~ [l styl

Usually the headline is bold, but it could also be regular weight I o

> [ Emphasis/divider italie

D-ivider

with bold for emphasis.

Text and headline have an indent/left margin built-in
so thatwhen a list is needed, you don't have to move the text box.

~ [l Primary
~ [l Black BG
Bold
Regular
Half-space
Quote

bald

bold italic

quote, bold

regular
Character Style 2
Hyperlink

Half-spaces are used between body paragraphs.

Quote, attribution

— Alist can use dashes (en dashes ... to change, alter the para style) L% S

List, numbered
— The color change of the dashes is automatic ~ I White BG
Bold

1 Alist can also be numbered Regular
2 The numbers, like the dashes, are added automatically > I Smaler type

Headline, 1

Master Pages can be used to keep Page Templates allows for customization within each page and its Paragraph Styles and Character Styles allows for further

a consistent layout throughout the unique content. customization within the pages while still keeping a
entire document. uniformed feel.
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CSS (Cascading Style Sheets)

Proposed by Hakon Wium Lie,
1994

Declarative programming
language.
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Apple Il Human Interface
Guidelines

[
o

Apple” Human Interface Guidelines:
. The Apple Desktop Interface

lisirwnd” oo
Vulr Lo cengnalis

Bruce Tognazzini et al., 1987
First document that outlined how
Macintosh applications should
work in consideration with HCI
(human-computer interaction).
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Making It Macintosh

@ b |

Apple Computer Inc., 1993
Interactive quide that documented
the Macintosh human-computer
Interface and showcased the
applications consistent design
principles.
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Yahoo! User Interface Library
(YUI)

Thomas Sha, 2006

Open-source JavaScript and

CSS library for building richly
Interactive web applications
which were compatible across all
browsers.
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jQuery

John Resig, 2006

JavaScript Library that simplifies a
variety of programming operations
by inputting less code.

& jauery

write less, do more.
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jQuery Ul

Paul Bakaus, 2007

Curated set of user interface
Interactions, effects, widgets and
themes built on top of the jQuery

jauery
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Bootstrap

Mark Otto & Jacob Thorton, 2011
CSS framework for responsive
mobile-first front-end web
development which encourages
consistency across internal tools.
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Atomic Design

Brad Frost, 2013
A methodology for creating and
maintaining robust interface

design systems in a deliberate and
hierarchal manner.

ATOMS MOLECULES ~ ORGANISMS  TEMPLATES PAGES
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React

Jordan Walke, 2013
JavaScript Library for building
user interfaces and allows
creation of reusable Ul
components.
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Material Design

Released by Google, 2014

Design language which included
a comprehensive set of guidelines
and tools for developers to create

a consistent interface hierarchy
iIntended for the Android.
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I— Compose
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Cloud Hosting/Cloud Computing

Resources for maintaining your
website are spread across more
than one web server and are
rendered as per need basis.
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Cloud Hosting/Cloud Computing

Amazon Web Services (AWS)
2006

On-demand cloud computing
platform that provides IT
Infrastructure services and tools.

eBezos 2002 Mandate
Human API (application
programming interface) Manifesto
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Libraries

Suite of data and programming
code that is used to help both the
programmer and programming
language compiler develop
software programs and
applications.
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Ruby on Ralils

David Heinemeier Hansson, 2004
MVC (model view controller)
framework providing structures for
a database, web service and web
pages.
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Node.s

Ryan Dahl, 2009

JavaScript run-time environment
that executes JavaScript outside
of a browser before the page IS
sent to the web browser.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020

241



Version Control
Software tools that manage

revisions to source code over
time.
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Git

Linus Torvalds, 2005

Distributed version-control system
that can track changes in any set
of files.

oIt
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GitHub

Chris Wanstrath, P.J. Hyett, Tom
Preston-Werner & Scott Chacon,
2008

Provides hosting for version
control and SCM (source code
management) functionally.
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Package Manager/Package
Management System (PMS)

Program used to install, uninstall,
and manages a computer’s
operating system and its module
libraries.
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Node Package Manager (NPM)

Issac Z. Schlueter, 2010
Software registry for JavaScript
programming language.
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Containerization

0S (Operating system)-level
virtualization method used

to deploy and run distributed
applications without launching
an entire VM (virtual machine) for
each app.
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Docker

Docker, Inc., 2013

Set of platform-as-a-service
products that provides the ability
to package and run an application
In a container.
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Al Platforms

Provide a tool kit which combines
intelligent, decision-making
algorithms with data to enable
developers to create business
solutions and applications.
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Microsoft Azure Machine
Learning

Mircosoft, 2015

Provide a tool kit which combines
intelligent, decision-making
algorithms with data to enable
developers to create business
solutions and applications.
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Google Cloud Prediction API

Google, 2010

Provides a RESTful
(representational state transfer) to
build machine learning models and o
analyzes data to add features to

applications. Google Prediction API
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Google Cloud Machine Learning
Engine

Google, 2016

Managed service for training and
building machine learning models
based on mainstream frameworks.
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Appendix:

Ploneering systems in design firms
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Landor

Founded by Walter Landor, 1941
Pioneer in branding the use

of consumer research for
establishing a corporate identity.

L.andor



Lippincott

Founded by Gordon Lippincott &

Walter Margulies, 1943
Intersection of design and
strategy. They helped create
the field of corporate identity by
combining product design and

storytelling.
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Chermayeff & Geismar

lvan Chermayeff & Tom Geismar,
1957

Shaped how corporate identity
systems influenced culture.
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Total Design

Wim Crouwel, Friso Kramer,
Benno Wissing, Paul Schwarz &

Dick Schwarz, 1963
Incorporated total design; a

system of design used across all TO'I'.CI' Design®

variations of media to unify and
reassure corporate identity.
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Unimark International

Ralph Eckerstrom, Massimo
Vignelli, Bob Noorda, James
Fogelman, Wally Gutches, Larry
Klein & Jay Doblin,1965
Embraced standardization and
use of grid system for corporate
communicates and a pioneer

of the modernist philosophical
direction.
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Pentagram

Founded by Alan Fletcher, Theo
Crosby, Colin Forbes, Kenneth
Grange & Mervyn Kurlansky, 1972
A Sign Systems Manual, 1970
lllustrates and describes a

basic system for designing and
displaying signs.
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Appendix:

Design systems in language.
IN music.
In food.
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Language
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Limerick

England, 18th century

A short humorous verse consisting
of five lines with a rhyme scheme
of AABBA. Edward Lear, a famous
British poet and writer popularized
the limerick form during the 19th
century.

What is a limerick, Mother?
It's a form of verse, said Brother
In which lines one and two

Rhyme with five when it's through

> o e > >

And three and four rhyme with each other.
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Sonnet

Giacomo de Lentini, 13th century
A fourteen-line poem written In
lambic pentameter relating to

a specific rhyme scheme and
structured thematic organization.
Petrarchan/Italian sonnets and
Shakespearean/English sonnets
are the most popular forms of this
type of poetry.
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Petrarchan/Italian

> 0 o > > U W

m O OO m O O

Shakespearean/English

A

O & O O > U W

M M T m

(p]
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Haiku

Japan, 13th century

A short three-line poem composed
of seventeen syllables that mainly
focus on images from nature,
simplicity, and direct expression.
These Japanese poems are
written in a 5/7/5 syllable pattern
and were mastered by Matsuo
Basho in the 17th century.
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An old silent pond...
A frog jumps into the pond,

Splash! Silence again.

- Matsuo Basho
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Jueju

China, 5th-6th century

to a high degree.

A form of Chinese modern poetry Ny —®&

that grew popular during the Tang %6 % % A

Dynasty. These poems are limited i :\ g 'g . 1,%‘ o
to only four lines, also known as TFrdg " "
quatrains, and exactly twenty or 2R KX

twenty eight characters requiring ol

authors to use symbolic language =i
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Wujue

The five syllable form of a jueju

poem.

Dubberly Design Office
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wE

i EtE %
2 WE e
WiIRAIBE
B R

Ye Xué

Yiva gqin zhén léng

Fu jian chuang hu ming
Ye shen zhi xué zhong
=hil wén zhé zha sheng
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Qijue

The seven syllable form of a jueju

poem.



Music
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Fugue

13th century

A musical composition technique
consisting of two or more
contrapuntal voices interweaving.
It gained popularity in the Baroque
Period during 1600-1750.
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Wash Your Lyrics

William, 2020

A generator tool used to create
Infographic posters on proper
hand-washing instructions based
on your favorite song lyrics.
Enter in the song title and artist
to automatically generate your
custom poster.
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Hand-washing technique

with soap and water
*S%

%m{/% \ x

J
=’

e 'C the world it seems 'Cause ther h fDr It seems we d othing
it's right in this lin tkg

5
>< "6 & S
\ 7
T B /Q\ '
ﬁ
| used to feel | should give Adthwthtf of  Then | read the headlin d it shows that we
away my heart eeding them dt dthy dyin g mut eedlnstead

Create your own We Are The World
https://washyourlyrics.com Michael Jackson
Adapted from National Health Service, who adapted from the World Health Organization Guidelines on Hand Hygiene in

Health Care.
Created under the Oper
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Hand-washing technique
with soap and water

Just a small-town girl Livin' in a lonely world She took the midnight Just a city boy
train goin' anywhere

5 7 %] W]
Born and raised in South He took the midnight A singer in a smoky room The smell of wine and
Detroit train goin' anywhere cheap perfume
9 11
Ix’\
[
) —PE
©
For asmile, they can share It goes on and on and on Strangers waitin' Up and down the
the night and on boulevard
13 T
@
@ W
Their shadows searchin' in
the night
Create your own Don't Stop Believin'
https://washyourlyrics.com Journey

Adapted from National Health Service, who adapted from the World Health Organization Guidelines on Hand Hygiene in

Health Care.
Created under the Open Government License. See http://www.nationalarchives.gov.uk/doc/ open-government-licence/version/3/ for details

Hand-washing technique J
with soap and water

You can dance, you can Having the time of your  Ooh, see that girl, watch Digging the dancing
jive life that scene queen

Friday night and the lights Looking out for a place to Where they play the right ~ You come to look for a
are low go music, getting in the king
swing

Anybody could be that Night is young and the With a bit of rock music,  You're in the mood for a
guy music's high everything is fine dance

And when you get the
chance

Create your own Dancing Queen
https://washyourlyrics.com ABBA
Adapted from National Health Service, who adapted from the World Health Organization Guidelines on Hand Hygiene in

Health Care.
Created under the Open Government License. See http://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/ for details
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Cooking
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Mother Sauces

Marie-Antoine Caréeme, 19th
century

Refers to any of the five basic
sauces which are the starting
points for making various
secondary sauces known as
small sauces.
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1
Béchamel

Espagnole

Hollandaise

Tomato

Veloute
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Béchamel
(Roux + Dairy)

Cream Cheddar Mornay Nantua Soubise

Espagnole
(Roux + Brown Stock)

Chausseur Chateubriand Bordelaise Robert Duxelle

Hollandaise
(Butter + Egg Yolk)

Bernaise Mousseline Maltaise Grimrod Choron

Béchamel Espagnole Hollandaise Tomato Veloute

Tomato
(Roux + Tomatoes)

Creole Spanish Milanaise Neapoltan Bolognese

Veloute
(Roux + White Stock)

Bercy Allemande Supreme Aurora Cardinal
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Mac and Cheese

Food Republic, 2014 |
An idea generator of different sccianct  RUiEaS Sauce
combinations you can do to make o .

a mac and cheese dish.

MUENSTER,
BROCCOLI, CHEDDAR TUNA, CELERY

-
¥ Y

i\ ’_fi -
E L BOWS CARAMELIZED NIDN, TACO BLEND, CUMIN,

GROUND BEEF, CHEDDAR TAPATIO, RED ONION

BLACK SESAME SEEDS,
AMERICAN CHEESE, CHEDDAR, JACK, BRANSTON PICKLE, AGED
FRIED SPAM AMERICAN CHEDDAR, TOMATO
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RACLETTE, THYME,
JAMBON DE PAYS

MOZZARELLA, ROASTED
GARLIC, ROASTED
TOMATO, BASIL

Dubberly Design Office

EDAM, CAULIFLOWER,

IRISH CHEDDAR, WALNUTS,
SAUTEED GREEN CABBAGE

CHORIZO, SAFFRON

PEPPER JACK, PICKLED
JALAPENOS, CHOPPED

PIMENTO,
GREEN CHILIS

PUMPKIN SEEDS

CAMEMBERT,
FIGS, ROSEMARY

MANCHEGO,  MELTED LEEKS, AGED
WHITE CHEDDAR,

SLICED RED CHILIS

SWISS CHEESE,
MUSSELS, BACON,
PARSLEY

TOMATOES

- SystemsTheory in Design—Design Systems -

——

SMOKED SALMON,
CREME FRAICHE,
NEUFCHATEL

KALAMATA OLIVES,
ORANGE ZEST,
GOAT CHEESE

EGG YOLK, GUANCIALE,
GRANA PADANO,
BLACK PEPPER

SWISS CHEESE,
MUSSELS, BACON,
PARSLEY

PEPPER JACK, PICKLED
JALAPENOS, CHOPPED
TOMATOES

MOZZARELLA, ROASTED
GARLIC, ROASTED
TOMATO, BASIL

CHIMAY ALE
CHEESE, FRIED

SHALLOT, BACON SHARP CHEDDAR

ANDOUILLE,
CAJUN SPICE,
AGED PROVOLONE

JAMON I|BERICO,
MANCHEGO,
GREEN APPLE

PANCETTA SMOKED
GOUDA, ROASTED
CELERY ROOT

RICOTTA, PECORINO,
LEMON ZEST,
BLACK PEPPER

BLEU CHEESE,
PEAR, TARRAGON

JARLSBERG, CORNED
BEEF, WHOLE
GRAIN MUSTARD

FONTINA, FALL
VEGETABLES

CLAMS, BROCCOLI RABE,

PROVOLONE MUSTARD GREENS,

FETA, SPINACH,
WHITE CHEDDAR

ARTICHOKE

LE

: : HAVARTI, GRUYERE, SMOKED MOZZARELLA,

3 = GORGONZOLA, TALEGGIO, FRIED SAGE, FRIED GARLIC, BREADCRUMBS, OLIVES, MINT,

Lﬁi ..... o -4& HAM, MUSHROOMS CRISPY PROSCIUTTO CARRAWAY SEEDS CARAMELIZED ONIONS EGGPLANT
e “Eel il

07 July 2020

PULLED BEEF BRISKET,
HORSERADISH,
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Wraps and Burritos

Wraps and burritos are made up
of a sum of many simple parts that

are put together in an assembly
line order.
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E.g., Chipotle assembly line

v v v v v
— White — Black — Chicken — Tomato — Sour Cream
— Brown — Pinto — Steak — Medium — Cheese
— Carnitas — Hot — Guacamole
— Sofritas — Corn — Lettuce
— Veggie
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Ramen

Like many other Asian oriented
soups, ramen has a basic set of
components that can be mixed In
different combinations to create a
soup to fit a customers needs.
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RAMEN STYLES

Fla

Vors

MISO

Fermented Soybean Paste

Pork Bone
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SELECT YOUR NOODLES ADD THE AROMATICS GARNISH

_ ) ot |
' ' \Q:\ 1‘.\:'? i &
it A S .
GREEN SCALLION

l _,%

PICKLED GINGER

hearty meat base broths soups

KIMCHI NORI

CHOOSE A PROTEIN SELECTAND PREPARE VEC =l S
< pe
& O v S SEASONING OPTIONS

cdarrots cabbage bok choy scallion

@ O
il \ = ‘
“ TOGARASHI COLD BUTTER MAYU

GROUND BEEF SHRIMP TOFU _*%’%‘

=

- Japanese A thick-cut pat Slow-cooked sesame
mushrooms bean sprouts spinach bamboo shoots spice powder for richness oil and garlic
-
;1”’2‘; \-“_‘_-"'_‘_'...J g‘ -3 SRR -
[ e o
— C = OOS F YO U R SO U PB AS - SESAME SEEDS CHILI PASTE CURRY POWDER
A great For heat To add body to broths
PORK BELLY complement to
Cured and cubed or CRAB MEAT SEITAN miso broths E—
thinly sliced
TONKOTSU MISO m n
— o e’
- SALT PEPPER SOY SAUCE
TEMPEH N

<«

T rich base of A nutty A light broth A salty, clear
bolled pork fermented bean made with soy broth
bones paste soup sguce
CHICKEN BREAST SCALLOPS EGG
Soft boiled
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Starbucks latte framework offers nearly 200 million variations.

Cup type To-go For-here Personal cup

Drink type Warm lced

Kind of espresso Regular Decaf Half-caf Tea None
Amount of espresso Single Double Triple Quad N shots
Drink size Short Tall Grande Venti

Milk type Non-fat 2% Whole Soy (2 more)

Syrup combinations (Choose from about 15 flavors)

Whipped cream w/ Whip No whip Light whip

Temperature Extra hot Cooler Specific degree Standard (160°F)

Build order Upside down  Right-side up ~ Macchiato Otherwise

Long/Short pull Long Short Normal

Amount of foam Dry Wet Normal None

Amount of syrup 1 pump 2 pumps 3 pumps 4 pumps N pumps
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Starbucks latte framework offers nearly 200 million variations.

Category Latte
| |
Drink name Double Tall Non-fat Peppermint Mocha
Warm
Regular
Double
Tall
Non<fat
Syrup type Choeolate Peppermint
w/ Whip
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Starbucks even has training dice for new baristas.

Dubberly Design Office

Strawberries
and
Créeme

Frappuccino
Blended
Créme

Xira-hot

Simple for beginners and rich for aficionados: How Starbucks’ drink framework and ordering language engage customers at all levels

- Systems Theory in Design—Design Systems -

07 July 2020
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Computational Systems
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The Game of Life

John Conway, 1970

A 2D cellular automation zero-
player game, meaning that its
evolution is determined by the
Initial state requiring no input.
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Rules of The Game of Life

Dubberly Design Office - SystemsTheory in Design—Design Systems -

07 July 2020

Each cell has 8 neighbors

. Isolation—each live cell with one or fewer live

neighbors will die in the next generation

. Overcrowding—each live cell with four or more live

neighbors will die in the next generation

. Births—each dead cell adjacent to exactly three live

neighbors will become live in the next generation

. Survival—each live cell with either two or three live

neighbors will remain alive for the next generation

286



Cellular Automata

Stanislaw Ulam & John von
Neumann, 1940's

A discrete model which consists
of a grid of cells where each has

two possible states, ‘'on’ and off".

It evolves through a number of
time steps according to a set of

rules based on neighboring cells.
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A New Kind of Science

Stephen Wolfram, 2002
A book that contains empirical
and systematic studies of

computational systems. Wolfram
refers to these systems as simple A NEW
programs and argues they are KIND OF

relevant to other fields of science. [ ' SCIENCE
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Pigmentation patterns on mollusc shells The evolution of a cellular automaton which occurs in snowflake formation
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Fractals

Benoit Mandelbrot, 1975
Mathematician, Mandelbrot,
coined the term "fractal” to
describe repeating or self-similar
mathematical patterns of scale.
It Is a setthatis invariant under
unlimited transformations.
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The Gosper Island, Koch Snowflake, Box Fractal and Sierpinski Triangle An example of a fractal tree
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Permutations

The various ways in which
members from a set may be
rearranged to form subsets with
consideration of the order.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020

10 20 LD L3 DR L O
—. 40 [ P B RS LHOEIT B
L e e e A = A== A LN - Y |
e N A s T e I A N e N e
L T BB 0 0 B ) R 0 0 50 B B (R [ R D
e e e e e e | e e e | =i e A e e E
MHHMﬁﬂWﬂﬁﬂWﬂmﬂHﬁWﬂ [M..6 5 LR EEEH DR
- ) [E3 [E5 18 5] 5 L8 L5 (B D R R ) RH) (B G
M\MﬂMﬂMﬂM‘llMHMﬂ H S EH
- | =] e e B e B
TR ) T TR T | = =B HE e e e s
S HEEEEEE S E S e E E EE E R
U O HB BT H R e e e e e e e E = E
h=liEEStEE R sl === T 7L
LB LB LH LB EE B RE E B LE B e L O B R
HH - i B T A T R e B e

— — =B = 0 9 E ] (T (HE -

MW%WMW%WWWM#WWWW\\WMWWWM@
B = = e e e B = e e Y e e L E
—H = = (= B = =1 = e e e e = = e 0 3
IS s e = = = e == = s = == =
A [H (A U (D HE H A B HHE H A HE TH T [ HHE S H
1 =1 e e ] e e B B A B Y Y R B e e T

|
i
N

o
i
[H]

riH (i Hr B . 8 B o b EH A e B - e e e BT B
e b (e e | e e B e (e (B (L (H B [ H B e B e B
= e = B e e B e e e ] e T e (e ] e B B B
1 FER P P P P ] e PR Fer e B e B T TR TR TE [P TH

293



ISO Paper Sizes

International Organization for
Standardization, 1975

1ISO 216 1s based on the German
DIN 476 for international paper
sizing. ISO paper sizes are all
based on the aspect ratio of 1:v2.

Al
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An aspect ratio of 1:v2, and the other sizes in the series are defined by
folding the paper in half, parallel to its smaller side.

2 A3 — — —
1 A4 1 A3
\ J \ h J L J
V2 V2 V2/2
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F-stop System

The f-stop Is the ratio of the
camera lens focal length to the
diameter of the entrance pupil.
The f-stop numbering 1s a system
In relation to the lens aperture
based on the square root of 2.
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2xV2=2.8

2.8xV2=4

4xV2=56

56xv2=38

8xv2=11

11xv2=16

16xV2=22
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f/8
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f/16

f/22
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Pythagorean Theorem Proof

The Pythagorean Theorem
states that in a right triangle, the
square of side a plus the square
of side b 1s equal to the square
of side c, often referred to as the
hypotenuse. The length of the
hypotenuse is dependent on the
length of the two sides of the
triangle.
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Wave Function Collapse

A program that generates bitmaps 2 _{i

that are locally similar to the input
bitmap. - -
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https://github.com/mxgmn/WaveFunctionCollapse

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020 303



Brick Block

Oskar Stalberg
A browser-based procedural
building generator.
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Oskar Stalberg Oskar Stalberg Oskar Stalberg
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Parquet Deformation

William Huff, 1960's

A term to describe a regular
pattern of tiles that transforms
from left to right whilst maintaining
the regularity of the tiling.
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Cellular Forms

Andy Lomas

Digitally generated
structures using simulation of
morphogenesis.
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Numbering Systems
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Binary

Expressed in the Base-2 numeral
system which is comprised by 0's
and 1's. This system is used by
almost all modern computers and
computer-based devices.
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Base-3

5
0 HEE
! HEN
.................... .. HHn
HEN
HEE
HEN

1 0
1 1
1 2
20 EEE
2 1
2 2

Also known as the ternary number
system, it shows all possible
combinations of the elements.

HEN
HEN
0 HEN
1 HEN
2 HEE
0 L]
1 HEE
2
0
1
2

L]
L] |
|
............................ et
0 HEN
1 HEN
2 0 2 ] ]
0 L]
1 ]
2 1 2 ] |
2 20 ] | |
2 2 1 ] |

2 2 2 ] |
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Base-10 1

Also known as the decimal
system because a digit's value 1
In a number 1s determined by its “
relationship to the decimal point. It
Is made up of 10 digits to possibily
represent the 10 fingers on a
human hand.
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Hexadecimal

A Base-16 positional system made
up of 16 distinct symbols; 0-9 to
represent vales zero through nine
and symbols A—F to represent
values ten through fifteen
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FFOOFF V oorere Red Green Blue

Magenta

0000FF
Blug
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Unique Combinations (n2-n)
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Movable Type

Bi Sheng, 990-1051 AD

Originating in China, the first
movable type was constructed out
of small clay blocks. The blocks
are able to be rearranged to make
the printing process more efficient
and easier.
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Metal Type
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Dielines

Usage of the same dieline for
different sized boxes.
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Responsive Design

RESPONSIVE
DESIGN
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Palletization

The process of placing and
arranging goods or materials onto
pallets for shipping and storage. S
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Palletizing Your Shipment

1 Select a d-way 2 Stack hoxes in 3 Use strapping with
entry pallet for columns. Avoid stretchwrap 1o
wour freight placing freight zecure boxes ta the
zhipment. beyond pallet edges. pallet.
Once a pallet sized is determined, the boxes are configured in a specific layout that An example of filled pallets with stacked boxes inside warehouse shelving units.

is both efficient and effective for the shipping process.
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An example of a filled shipping container. Intermodal transportation of containers.

Dubberly Design Office - SystemsTheory in Design—Design Systems - 07 July 2020 323



Containerization

Sealand, 1960

Originally founded by American
trucking entrepreneur, Malcom
McLean, revolutionized the
shipping industry by packing
goods through a system of uniform
iIntermodal containers.
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Habitat 67

Moshe Safdie, 1967

This minimalist housing complex
Is compromised of 354 identical
concrete modules arranged In
various combinations to create
one of the most recognizable
architectural landmarks in both
Montreal and Canada.
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Container Atlas: A Practical Guide
to Container Architecture

Hans Slawik, 2010

Architect and professor Han
Slawik, provides insight into
container architecture and its
evolution around the world. He
reclaims and reuses modular
shipping containers to create
different structures.
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CONTAINER
ATLAS

A PRACTICAL GUIDE TO
CONTAINER ARCHITECTURE
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ACHACUTEC HOUSE

JOSHUA TREE RESIDENCE
WHITAKER STUDIO

TRS STUDIO
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Science Classification Systems
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Periodic Table

Dmitri Mendeleev, 1871

Russian chemist, Dmitri
Mendeleev, arranged the
elements based on atomic mass
and arranged them in groups with
similar properties.
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7 | (Ag=s108)) Cd=112{ In==113] Sa=118] 8b=122| To=125 J=127
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Spiral Periodic Table

Theodor Benfey, 1964

A two-dimensional spiral that was
a model of an extended periodic
table.
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Modern Periodic Table

An arrangement of chemical
elements organized by their
atomic numbers, electron
configurations and recurring
properties. The standard table
consists of rows (periods) and
columns (groups).
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Hydrogan
1,008
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Li
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Periodic Table of the Elements 2
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Binomial Naming
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