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OVERVIEW

Is there science to guide great design? There are myriad “rules of thumb”
and “patterns” born of experience that proffer assurance of successful design
In this situation or that one. However, to aspire to great design we need to
reach for a comprehensive perspective on design that guides our design
choices.

This presentation focuses on the qualities that define good, even great
design as characterized by a leading theorist of physical architecture and the
patriarch of pattern languages and design patterns, Christopher Alexander. |
will map his concepts to design principles for models of information systems.

This mapping coupled with George Lakoff's theory of the role of metaphor in
human perception, cognition and understanding; and Fred Brooks' theory of
essential and accidental elements of systems forms the heart of an ongoing
search for a fundamental system of design principles to achieve thriving
information systems.
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A SEARCH FOR A FUNDAMENTAL SYSTEM OF
DESIGN PRINCIPLES TO ACHIEVE THRIVING
INFORMATION SYSTEMS

VN

FRED BROOKS’

GEORGE
ESSENCE AND
LAKOFF’S
ACCIDENTS OF
THEORIES OF
BUILDING
CHRISTOPHER METAPHOR IN
INFORMATION
ALEXANDER’S COGNITION
SYSTEMS

THEORY OF LIFE
IN ARCHITECTURE
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FRED BROOKS ESSENCE AND ACCIDENTS OF
BUILDING INFORMATION SYSTEMS

“Whereas the difference between poor conceptual designs and good
ones may lie in the soundness of design-method, the difference between
good designs and great ones surely does not. Great designs come from
great designers. Software construction is a creative process. Sound
methodology can empower and liberate the creative mind; it cannot
iInflame or inspire the drudge.”

“The differences are not minor — they are rather like the differences
between Salieri and Mozart. Study after study shows that the very best
designers produce structures that are faster, smaller, simpler, cleaner,
and produced with less effort. [...] The differences between the great and
the average approach an order of magnitude.”

‘| believe the hard part of building software to be the specification, design,
and testing of this conceptual construct, not the labor of representing it
and testing the fidelity of the representation.”

Brooks, Frederick P., "No Silver Bullet: Essence and Accidents of Software Engineering," Computer, Vol. 20, No. 4 (April
1987) pp. 10-19.
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CHRISTOPHER ALEXANDER’S THEORY O
LIFE IN ARCHITECTUR!

111

Humans perceive order “as elements that systematically conform as
constituent components of a whole achieving an arrangement of
‘WHOLENESS'.”

Presented any two systems as visual images, in excess of 80% of
observers consistently agree upon which exhibits the greater degree of
“life.”

Order is dynamic rather than static. It derives not from muiltiplicity but from
the transparency of unfolding structure.

“The concept extends to any space where objects & relationships are
observed.”

Alexander, Christopher, The Nature of Order An Essay on the Art of Building and the Nature of the Universe: Book | - The
Phenomenon of Life, Berkeley, California: The Center for Environmental Structure, 2002.
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GEORGE LAKOFF’S THEORIES OF
METAPHOR IN COGNITION

As physical beings our awareness is based upon a sensorimotor experience of the
world around us that allows us to distinguish between event experiences.

Through countless repetitions of sensorimotor experience we develop categories that
give rise to prototypical concepts called primary metaphors.

Most of these categorizations become so ingrained as to be operable at a subconscious
level such that human subjects can “sense” an understanding or recognition of concepts
without the immediate capacity to explain it.

The physiology of the human brain is “hard-wired” to store, retrieve and correlate
memory aided by categorization with new events categorized to a particular primary
metaphor whose attributes are automatically ascribed to the new event (through
iImmediate conceptual mapping via neural connections).

Integrated in a spatial-motor sense of our surroundings (reaching for, moving toward or
away from, being over, under, inside or outside of, surrounded by) the sensorimotor
system of our experience is a continuous source of physical patterns that frame our
consciousness and our subijectivity.

Lakoff, G. and M. Johnson, Metaphors We Live By, University of Chicago Press, Chicago, IL, 1980.

Lakoff, G. and M. Johnson, Philosophy in the Flesh, Basic Books, New York, NY, 1999.
Lakoff, G. and R. Nufez, Where Mathematics Comes From: How the Embodied Mind Brings Mathematics into Being, Basic Books, New York, NY, 2000.
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WHAT MAKES GREAT ARCHITECTURE?

OOPSLA 1996 KEYNOTE SPEECH INTRODUCTION BY JIM
COPLIEN

“ONCE IN A GREAT WHILE, A GREAT IDEA MAKES IT
ACROSS THE BOUNDARY OF ONE DISCIPLINE TO
TAKE ROOT IN ANOTHER. THE ADOPTION OF
CHRISTOPHER ALEXANDER’S PATTERNS BY THE
SOFTWARE COMMUNITY IS ONE SUCH EVENT.”

“ALEXANDER BOTH COMMANDS RESPECT AND
INSPIRES CONTROVERSY IN HIS OWN DISCIPLINE;
HE IS THE AUTHOR OF SEVERAL BOOKS WITH
LONG-RUNNING PUBLICATION RECORDS,

® THE FIRST RECIPIENT OF THE AIA GOLD

MEDAL FOR RESEARCH,

A MEMBER OF THE SWEDISH ROYAL ACADEMY

SINCE 1980,

® A MEMBER OF THE AMERICAN ACADEMY OF
ARTS AND SCIENCES,

RECIPIENT OF DOZENS OF AWARDS AND
HONORS INCLUDING:
® THE BEST BUILDING IN JAPAN AWARD IN

1985,

THE AMERICAN ASSOCIATION OF
COLLEGIATE SCHOOLS OF ARCHITECTURE
DISTINGUISHED PROFESSOR AWARD.”
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ALEXANDER’S JOURNEY IN DESIGN

THE OREGON EXPERIMENT A VISION OF A LIVING WORLD

A PATTERN LANGUAGE THE LUMINOUS GROUND

A TIMELESS WAY OF BUILDING THE PHENOMENON OF LIFE

THE PROCESS OF CREATING OF LIFE 2004
|
1975 1977 1979 2002

2005
Ll
I |

1971 1979 1987 1992 1995 2000

1980 1999

NO SILVER BULLET: WHERE
DESIGNING SOFTWARE FOR

EASE OF EXTENSION AND ESSENCE AND ACCIDENTS OF MATHEMATICS
SOFTWARE ENGINEERING - COMES FROM -
CONTRACTION - PARNAS e LAKOFF

PHILOSOPHY IN THE FLESH
METAPHORS WE LIVE BY - LAKOFF - LAKOFF

PATTERN LANGUAGES OF PROGRAM

PROGRAM DEVELOPMENT BY STEPWISE REFINEMENT - WIRTH DESIGN - COPLIEN

OBJECT-ORIENTED PATTERNS - COAD

DESIGN PATTERNS: ELEMENTS OF REUSABLE OBJECT-ORIENTED SOFTWARE - GAMMA

cCls/l M



THE NATURE OF ORDER

2 “THE ARRANGEMENT OF THINGS IS BASED UPON
THEIR ARRIVAL AT RELATIVE POSITIONS
INFLUENCED BY FORCES THAT GUIDE THEIR
MOVEMENT OR EVOLUTION. CONTINUOUSLY
GUIDED BY THESE FORCES ORDER EMERGES AND
IS PRESERVED OVER TIME, SPACE OR CHANGE AS
ELEMENTS SYSTEMATICALLY CONFORM AS
CONSTITUENT COMPONENTS OF A WHOLE
ACHIEVING AN ARRANGEMENT OF
‘WHOLENESS’.” (ALEXANDER)

# WHOLENESS IS STABLE, DISORDER IS NOT!

CIS/IPM SEMINAR 2008 - OLJWAGUESPACK



WHOLENESS &
CENTERS

CENTER - ‘“A DISTINCT SET OF POINTS IN SPACE,
WHICH, BECAUSE OF ITS ORGANIZATION, BECAUSE OF
ITS INTERNAL COHERENCE, AND BECAUSE OF ITS
RELATION TO ITS CONTEXT, EXHIBITS CENTEREDNESS,
FORMS A LOCAL ZONE OF RELATIVE CENTEREDNESS
WITH RESPECT TO OTHER PARTS OF SPACE.”

“IN ANY GIVEN REGION OF SPACE, SOME SUB-
REGIONS HAVE HIGHER INTENSITY AS CENTERS;
OTHERS HAVE LESS...OR NONE. THE OVERALL
CONFIGURATIONS OF THEIR NESTED CENTERS,
TOGETHER WITH THEIR RELATIVE INTENSITIES,
COMPRISE A SINGLE STRUCTURE — ‘THE’ WHOLENESS

OF THAT REGION.”
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CENTER PROPERTIES

ALEXANDER IDENTIFIES FIFTEEN PROPERTIES OF
CENTERS THAT CONTRIBUTE TO THE DEGREE OF LIFE
EXPERIENCED BY AN OBSERVER.

“QUANTUM MECHANICS ASSERTS, VIA THE
MATHEMATICS, THAT PARTICLES ARE PHYSICALLY
AFFECTED IN THEIR BEHAVIOR BY THE WHOLENESS OF
THE SPACE IN WHICH THEY MOVE. ... [WHOLENESS] IS
NOT RESTRICTED TO BUILDINGS OR WORKS OF ART,
BUT IS VALID AND ESSENTIAL EVEN IN THOSE PARTS
OF THE WORLD THAT WE HAVE HISTORICALLY
BELIEVED TO BE MECHANICAL IN

NATURE.” (ALEXANDER)
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A CONTEMPLATIVE TOUR OF
ALEXANDER’S 15
PROPERTIES OF CENTERS



JORDAN POND WITH A VIEW OF THE BUBBLES

LEVELS OF
SCALE

A STRONG CENTER IS MADE
STRONGER PARTLY BY SMALLER
STRONG CENTERS CONTAINED IN
IT, AND PARTLY BY ITS LARGER
STRONG CENTERS WHICH
CONTAIN IT.

A balanced range of sizes is
pleasing and beautiful.

HANNAH COLE SCHIANO




HAGIA SOPHIA

STRONG
CENTERS

A STRONG CENTER REQUIRES A
FIELD-LIKE EFFECT CREATED BY
OTHER CENTERS.

Good design offers areas of
focus or weight. ISIDOROS AND ANTHEMIOS




RED LILY PADS FROM THE GUGGENHEIM

BOUNDARIES

THE FIELD-LIKE EFFECT IS
STRENGTHENED BY THE
CREATION OF A RING-LIKE
CENTER.

Outlines focus attention on the
center.

ALEXANDER CALDER



ALTERNATING
REPETITION

CENTERS ARE STRENGTHENED
WHEN THEY REPEAT, BY THE
INSERTION OF OTHER CENTERS
BETWEEN THEM.

Repeating various elements
creates a sense of order and
harmony.




LA DANSE

HENRI MATISSE




BATTLE SCENE

GOOD SHAPE

THE STRENGTH OF A GIVEN
CENTER DEPENDS ON ITS
ACTUAL SHAPE. AND THE SHAPE, |
ITS BOUNDARIES AND THE
SPACE AROUND IT MUST BE
MADE UP OF STRONG CENTERS.

Simple forms create an intense, PAUL KIEF
powerful center. o




LLOCAL
SYMMETRIES

THE INTENSITY OF A CENTER IS
INCREASED BY THE EXTENT TO
WHICH OTHER SMALLER
CENTERS ARE THEMSELVES
ARRANGED IN LOCALLY
SYMMETRICAL GROUPS.

Organic, small-scale
symmetry works better than
precise, overall symmetry.
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FLAMING JUNE

DEEP
INTERLOCK s
AND '

AMBIGUITY

THE INTENSITY OF A CENTER "

CAN BE INCREASED WHEN IT IS

ATTACHED TO NEARBY STRONG

CENTERS THROUGH A THIRD SET
OF STRONG CENTERS THAT
AMBIGUOUSLY BELONG TO
BOTH.
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Looping, interconnected |
elements promote unity and
grace.

LORD FREDRICK LEIGHTON




CONTRAST

A CENTER IS STRENGTHENED BY
THE SHARPNESS OF
DISTINCTION BETWEEN ITSELF
AND THE SURROUNDING
CENTERS.

Unity 1s achieved with visible
opposites.

CHUCK CLOSE



GRADIENTS

A CENTER IS STRENGTHENED BY
A GRADED SERIES OF
DIFFERENT SIZED CENTERS
WHICH THEN POINT TO A NEW
CENTER.

ALVAR AALTO, ELISSA AALTO
AND
HARALD DEILMANN

The proportional use of space
and pattern creates harmony.



ROUGHNESS

THE WAY A CENTER DRAWS ITS
STRENGTH FROM
IRREGULARITIES IN SIZES,
SHAPES AND ARRANGEMENTS.

Texture and imperfections
convey uniqueness and life.

|
i

STORY PAINTER

JACOB LAWRENCE



RAIN GARDEN

ECHOES

THE STRENGTH OF A GIVEN
CENTER DEPENDS ON
SIMILARITIES OF ANGLE AND
ORIENTATION.

Similarities should repeat
themselves throughout a
design.

LOUISE NEVELSON



THE VOID

THE INTENSITY OF EVERY
CENTER DEPENDS ON THE
EXISTENCE OF A STILL PLACE —
AN EMPTY CENTER.

Empty spaces offer calm and
contrast.

TIDAL BROOK WITH GRASS

SALLY LADD COLE




SIMPLICITY
AND INNER
CALM

THE STRENGTH OF A CENTER
DEPENDS ON ITS SIMPLICITY.

Use only essentials and avoid
extraneous elements.

BROTHERS SHOP

"‘\s" ‘\

MT. LEBONON SHAKER VILLIAGE



SAGRADA FAMILIA

NOT 7

SEPARATENESS»&?}»

THE STRENGTH OF A CENTER
DEPENDS ON THE EXTENT TO
WHICH THAT CENTER IS MERGED _
SMOOTHLY WITH SURROUNDING | | % _Zg* By S
CENTERS. § ST\ IS

s
{
R
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L
\

Designs should be connected
and complementary, not
egocentric and i1solated.

ANTONI GAUDI




“The concept extends to any
space where objects &
relationships are observed.”

Alexander

Postulation:

“The elements of order that
Alexander describes for physical
architecture may be perceived in
their counterparts present in any
system architecture — specifically
iInformation systems.”

Waguespack



CENTERS IN
THE CONCEPTUAL WORLD

TO APPLY ALEXANDER’S CONCEPTS OF PHYSICAL
STRUCTURE TO INFORMATION SYSTEMS THEY MUST
FIRST BE TRANSLATED FROM A LANGUAGE OF
PHYSICAL SPACE TO A LANGUAGE OF COGNITIVE
SPACE.

PHYSICAL POSITION AND DISTANCE TRANSLATE TO
CONCEPTS OF CONSONANCE IN “FIELDS’” POPULATED
BY ABSTRACTIONS RATHER THAN SHAPES.

IN THIS COGNITIVE SPACE WE USE THE TERM ChOlCG
AS THE COUNTERPART OF ALEXANDER’S TERM cCenter.

CENTER ==> CHOICE



CENTER PROPERTIES

ALEXANDER’S

15 PROPERTIES OF
STRONG CENTERS

LEVELS OF SCALE

STRONG CENTERS

BOUNDARIES

ALTERNATING REPETITION

POSITIVE SPACE

GOOD SHAPE

LOCAL SYMMETRIES

DEEP INTERLOCK AND
AMBIGUITY

CONTRAST

GRADIENTS

ROUGHNESS

ECHOES

THE VoOID

SIMPLICITY AND INNER CALM

NOT SEPARATENESS
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MAPPED TO CHOICES

ALEXANDER’S

el PRERTIES.OH DESlGiY:l:lENNCIZIPLES
STRONG CENTERS
LEVELS OF SCALE STEPWISE REFINEMENT
STRONG CENTERS COHESION
BOUNDARIES ENCAPSULATION
ALTERNATING REPETITION EXTENSIBILITY
POSITIVE SPACE MODULARIZATION
GOOD SHAPE CORRECTNESS
LOCAL SYMMETRIES TRANSPARENCY
DEEP INTERLOCK AND COMPOSITION
AMBIGUITY OF FUNCTION
CONTRAST IDENTITY
GRADIENTS SCALE
ROUGHNESS UsSER FRIENDLINESS
ECHOES PATTERNS
THE VoOID PROGRAMMABILITY
SIMPLICITY AND INNER CALM RELIABILITY
NOT SEPARATENESS ELEGANCE
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CONTRAST ==
IDENTITY

@ CONTRAST: THE WAY THAT A
CENTER IS STRENGTHENED BY
THE SHARPNESS OF THE
DISTINCTION BETWEEN ITS
CHARACTER AND THE
CHARACTER OF SURROUNDING CHUCK CLOSE
CENTERS

@ IDENTITY: IDENTITY IS WHATEVER MAKES AN ENTITY
DEFINABLE AND RECOGNIZABLE, ONTOLOGICALLY OR
IN TERMS OF POSSESSING A SET OF QUALITIES OR
CHARACTERISTICS THAT DISTINGUISH IT.

(E.G. IN DATA MODELING THIS IS THE FOUNDATION FOR
THE DISCRIMINATING FUNCTION OF THE PRIMARY KEY.)

cCls/l M



BOUNDARIES ==>
ENCAPSULATION

EFFECT OF A CENTER IS STRENGTHENED
BY THE CREATION OF A RING-LIKE CENTER,
MADE OF SMALLER CENTERS THAT
SURROUND AND INTENSIFY THE FIRST.
THE BOUNDARY ALSO UNITES THE CENTER
WITH THE CENTERS BEYOND IT, THUS
STRENGTHENING IT FURTHER.

ALEXANDER CALDER

® ENCAPSULATION: IN A COLLECTION OF CHOICES THE
DISTINCTIVENESS AND MODULARITY OF AN
INDIVIDUAL CHOICE COMBINE LIKE THE BOUNDING
FUNCTION OF A CELLULAR MEMBRANE HOLDING THE
MODULE’S CHOICE SEPARATE, DISTINCT AND LOCALLY
COMPLETE EXPOSED ONLY THROUGH ITS INTERFACE.



CENTER PROPERTIES

ALEXANDER’S
PROPERTY SUPPORT INTERSECTION 7
ROW ITEM SUPPORTED BY COLUMN

1 LEVELS OF SCALE

2 STRONG CENTERS

3 BOUNDARIES

4 ALTERNATING REPETITION
5 POSITIVE SPACE

6 GOOD SHAPE

7 LOCAL SYMMETRIES

8 DEEP INTERLOCK AND AMBIGUITY
o CONTRAST

10 GRADIENTS

11 ROUGHNESS

12 ECHOES

13 THE VoID

14 SIMPLICITY AND INNER CALM
15 NOoT SEPARATENESS
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CENTER PROPERTIES

ALEXANDER’S
PROPERTY SUPPORT INTERSECTION
ROW ITEM SUPPORTED BY COLUMN
) () ®

1 LEVELS OF SCALE o

2 STRONG CENTERS [ [ ° [ ° °
3 BOUNDARIES [ [ ° [ ° [

4 ALTERNATING REPETITION ° ° [ ° ® °
5 POSITIVE SPACE ® ® ® ° [ () ° °

6 GOOD SHAPE L [ ° [ ° ° °

7 LOCAL SYMMETRIES [ ° ® °

8 DEEP INTERLOCK AND AMBIGUITY ® ° [ [ ° ®
o CONTRAST ° [ [ [ ° °
10 GRADIENTS [ ® [ [ [ ° °
11 ROUGHNESS ° ° ® ° ° °
12 ECHOES ® [ ° o [ °
13 THE VoID [ [ o o [ °®

14 SIMPLICITY AND INNER CALM [ [ ° [ °
15 NOoT SEPARATENESS ® ° ° ° [ ® °
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CENTER PROPERTIES

ALEXANDER’S
PROPERTY SUPPORT INTERSECTION
ROW ITEM SUPPORTED BY COLUMN
) () ®

1 LEVELS OF SCALE o

2 STRONG CENTERS [ [ ° [ ° ®
3 BOUNDARIES [ [ [ ° [ ®

4 ALTERNATING REPETITION ° ° [ ° ® °
5 POSITIVE SPACE ® ® ® ° [ () ° °

6 GOOD SHAPE L [ ® [ ° ° °

7 LOCAL SYMMETRIES [ ° ® °

8 DEEP INTERLOCK AND AMBIGUITY ® ° [ [ ° ®
=) CONTRAST o o o L o o
10 GRADIENTS [ ® [ [ [ ® °
11 ROUGHNESS ° ° ® ° ° °
12 ECHOES ® [ ° o [ °
13 THE VoID [ [ o o [ °®

14 SIMPLICITY AND INNER CALM ® [ ° [ °
15 NOT SEPARATENESS [ ® [ [ ° ° ®

CIS/IPM SEMINAR 2008 - OLJWAGUESPACK



INTER-PROPERTN

SUPPORT ANALYSIS

Alexander’s
Property Support 1 2 3 4 5 6 7 8 QiRil08 a4 2 113 15 Modeling principle
Row item supported by column
1 Levels of Scale 4 Stepwise Refinement
2 Strong Centers 1 6 Cohesion
3 Boundaries 2 4 6 Encapsulation
4 Alternating Repetition 3 2 3 6 Extensibility
5 Positive Space 4 3 3 3 8 Modularization
6 Good Shape 2 1 3 4 3 8 Correctness
7 Local Symmetries 1 2 1 2 3 2 4 Transparency
8 Deep Interlock and Ambiguity 1 2 2 2 2 1 3 4 Composition of Functit
9 Contrast 1 3 2 3 2 3 3 2 6 |dentity
10 Gradients 2 3 3 3 4 3 2 1 i Scale
11 Roughness 2 2 2 4 3 9 1 1 Dl SR i User Friendliness
12 Echoes 1 2 2 2 4 3 1 0 1144 |6 Patterns
13 The Void 2 2 2 2 4 3 3 2 Pinle2g St 2 86 Programmability
14 Simplicity and Inner Calm 0 3 2 2 2 1 1 1 2aul =0 T2 2151 Reliability
15 Not Separateness 1 2 2 2 3 4 2 2 T e e B4 Elegance
& | paired every combination of properties and counted the number of supporting properties that they shared in common.
The resulting matrix is shown below.
& | propose that the intersection number indicates how “closely” one property is aligned with another based on the

supporting properties they share. This involves a significant assumption: the contribution of any property is equivalent to
the contribution of any other one, Given that assumption | hypothesize that “strength” of the “proximity” of one property to
another may be used to indicate their “clustering” as in serve similar or related purposes in design quality.
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PROPERIES
COHERENCE ANALYSIS

Alexander’s
Property Support Coherence 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Modeling principle
Row item supported by column

1 Levels of Scale 0.00 Stepwise Refinement
2 Strong Centers 1.58 | 0.00 Cohesion
3 Boundaries 1.17 | 0.67 | 0.00 Encapsulation
4 Alternating Repetition 0.75|1.33 | 1.00 | 0.00 Extensibility
5 Positive Space Q501 #L B alilialS | #1418 L0100 Modularization
6 Good Shape 1.25(11.7111.13|0.83 | 1.25| 0.00 Correctness
7 Local Symmetries 1.50 | 1.17 |1 1.88 | 1.17 | 0.88 | 1.25 | 0.00 Transparency
8 Deep Interlock and Ambiguity | 1.50 | 1.17 [ 1.17 | 1.17 | 1.25 | 1.63 | 0.50 | 0.00 Composition of Function
9 Contrast 158 (1.00|1.33|1.00|1.42(1.13|0.75|1.17 | 0.00 |dentity
10 Gradients 1.21(1.07 | 1.07 | 1.07 | 093 |1.20 | 1.21 | 1.61 | 1.69 | 0.00 Scale
11 Roughness 121138138 |0.76 | 1.20 | 0.66 | 1.61 | 1.61 | 1.38 | 1.14 | 0.00 User Friendliness
12 Echoes 168 |133|1.33(1.33|0.83|1.13(1.58|2.00|1.67 | 0.76 | 0.76 | 0.00 Patterns
13 The Void 1171133 |1133(1.33|083|1.13(0.75|1.17|1.33(1.38|1.69| 1.33 | 0.00 Programmability
14 Simplicity and Inner Calm 200|090 | 127|127 (135|168 |155|155(1.27 | 0.97|1.66 | 1.27 | 1.63 | 0.00 Reliability
15 Not Separateness 1.61(1.38|1.38|138|1.20(0.93|1.21|1.21|045|1.71|0.86|1.38 | 1.07 | 1.31 | 0.00 |Elegance

®  To estimate “proximity” | devised the following definition of “coherence” or the degree to which two properties relate or
contribute similarly to overall design quality. | calculated the degree of overlap between the supporting properties of every
pair of properties in the set. For example: if all the supporting properties of Levels of Scale were found to support The Void
then Levels of Scale’s coherence with The Void would be 1.0 on a scale from 0-1. If only half were found then the coherence
would be 0.5. Then coherence in the opposite direction is measured. That is, if all the supporting properties of The Void were
found in the to support Levels of Scale then The Void’s coherence with Levels of Scale would be 1.0, and so on. Therefore
the minimum coherence between any two properties would be 0.0 while the maximum would be 2.0. Again using the
assumption that “coherence” may be an additive characteristic.
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Center Property
Property being supported by:
Gradients
Echoes
Strong Centers
Boundaries
Simplicity and Inner Calm
Alternating Repetition
Good Shape
Roughness
Levels of Scale
Positive Space
The Void
Local Symmetries
Deep Interlock and Ambiguity
Contrast
Not Separateness

Design Principle

#'s # Property being supported by: Cluster#

172 7 91112 15 7 10 Scale 1
16 7,10 11 15 6 12 Patterns 1
4.7 910 13 15 6 2 Cohesion 2
214, 7| 8| 910 6 3 Encapsulation 2
7 8/12 13 15 5 14 Reliability 2
25 6| 8 9/ 15 6 4 Extensibility 3
12 5 6 8 10 12 14| 8 6 Correctness 3
2/5 6 10 11,14/ 15 7 11 User Friendliness 3
2 3 6|/ 9 4 1 Stepwise Refinement 4
12 3 6 7 9 11 13 8 5 Modularization 4
113 &5 7 914 6 13 Programmability 4
115 913 4 7 Transparency 5
4 5/ 9|13 4 8 Composition of Function 5
3(5| 8|10| 13|15 6 9 Identity 5
35 8/10 11 13 14 7 15 Elegance 5
Properties that Principles that support
Center Property support all members # Design Principle all members of the
of the cluster cluster
Cluster 1
Gradients Levels of Scale 1 Scale Stepwise Refinement
Echoes Local Symmetries 7 Patterns Transparency
Roughness 11 User Friendliness
Not Separateness 15 Elegance
Cluster 2
Strong Centers Local Symmetries 7 |Cohesion Transparency
Boundaries Not Separateness 15 |Encapsulation Elegance
Simplicity and Inner Calm Reliability
Cluster 3
Alternating Repetition Strong Centers 2 Extensibility Cohesion
Good Shape Positive Space 5 Correctness Modularization
Roughness Good Shape 6 User Friendliness Correctness
Cluster 4
Levels of Scale Boundaries 3 Stepwise Refinement Encapsulation
Positive Space Contrast 9 Modularization Identity
The Void Programmability
Cluster 5
Local Symmetries Positive Space 5 Transparency Modularization
Deep Interlock and AmbiguThe Void 13 Composition of FuncticProgrammability
Contrast Identity

Not Separateness

Elegance




USING ALEXANDER’S
SUPPORTING PROPERTY LIST
WE CLUSTERED THE
PROPERTIES BASED ON THE
DEGREE OF OVERLAPPING
SUPPORTING PROPERTIES.

THE HIERARCHICAL
CLUSTERING DEPICTS THE
COHERENCE OR AFFINITY
BETWEEN PROPERTIES BASED
UPON THE SUPPORT THEY
SHARE

THE “REASONABLENESS” OF
THE MAPPING OF PROPERTY
CLUSTERS TO DESIGN
PRINCIPLE CLUSTERS IS
ANOTHER INDICATION OF THE
ACCURACY / EFFICACY OF THE
MAPPING FROM PROPERTIES
TO DESIGN PRINCIPLES.
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Echoes

Gradients

Simplicity and
Inner Calm

Boundaries

Strong Centers

Alternating
Repetition

Roughness

Good Shape

Positive Space

Levels of Scale

Not Separateness

Peep Interlock and
Awmbiguity

Local Symwmetries

Patterns

Scale

Reliability

Encapsulation

User Friendliness

Correctness

Programmability

Modularization

Stepwise Refinement
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Pesign Principle

Pesign
Principle
Cluster \
Reliability
Transparency

/ Elegance
Supporting @

Principles @
Shared by

,, Sustainable >
Modvularization ) Vi 1_ a" ‘l'y Programwmability

every principle
in the cluster

Elegance

Faithful
Service

Correctness

Modvularization

Correctness

Predictable Patterns
Unfolding

Confident
Assurance

Thriving System

Refinement Transparency

User Friendliness

Elegance

Transparency

Cowmposition of

Function
Programmability
Modularization
Stepwise
Refinement

Graceful
Evolution

Encapsulation

i
UL
HOUOUS

Echoes Patterns

Simplicity and

lnner Calm Reliability

Boundaries Encapsulation

Strong Centers

Alternating

Repetition Extensibility

Roughness User Friendliness

Good Shape Correctness

Programmability

Positive Space Modularization

Stepwise

Levels of Scale Refinewment

Not

Separateness Elegance

Deep Interlock and
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