OO MODELING CHOICES
FOR USEFUL MODELS

LES WAGUESPACK, PH.D.
PROFESSOR OF COMPUTER INFORMATION SYSTEMS

BENTLEY UNIVERSITY
WALTHAM MASSACHUSETTS

2014-4-23

©2013 LJWAGUESPACK



THE DESIGN PROCESS

CHOICE PROPERTY
TRANSFORMATIONS(15)

RESULTING

STAKEHOLDER INTENSIONS IR DESIGN
ELEMENTS

REQUIREMENT ELEMENTS
MODEL ELEMENTS
DESIGN ELEMENTS

REPRESENTATIONAL
PARADIGM OR ONTOLOGY

©2013 LIWAGUESPACK



the individual’'s experience of design quality

implementation

the assembled
artifact’s
realization that
creates the
opportunity for
observation

threshold

the point of
encounter
between the
expectation and
the system’s
features

expectation

the subset of the
observer’s mindset
(conscious or
unconscious) that
is specifically
relevant to the
event

mindset

the “mental
picture” the
observer brings
to the
experience
within which
they will
“‘understand”
the experience
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DECIPHERING
SATISFACTION

objective |ob'jektiv| adjective
(of a person or their judgment) not influenced by personal teelings or opinions

in considering and representing facts: historians try to be objective and

impartial. Contrasted with subjective.
* not dependent on the mind for existence; actual: a matter ot objective fact.

subjective |sobljektiv| adjective
based on or influenced by personal feelings, tastes, or opinions: his views are

highly subjective | there 1s always the danger of making a subjective judgment.

Contrasted with objective.
e dependent on the mind or on an individual's perception for 1ts existence.

aesthetic |es' 0 etik| (also esthetic) adjective

concerned with beauty or the appreciation of beauty : the pictures give great

aesthetic pleasure.
* o1ving or designed to give pleasure through beauty; of pleasing appearance.
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What do we “see” in useful design?




Stepwise Refinement
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Object-Oriented Ontology
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CHOICE MODELING
ACTION RENDITION
PROPERTY ACTION

Stepwise : : :
1 Bt elaborate |develop or present (a theory, policy, or system) in detalil
2 Cohesion factor express as a product of factors

: enclose the essential features of something succinctly by a protective
3 Encapsulation | encapsulate coating or membrane
4 Extensibility extend render something capable of expansion in scope, effect, or meaning
At : employing or involving a module or modules as the basis of design or
5 | Modularization | modularize S
6 Correctness align put (things) into correct or appropriate relative positions
7 Transparency expose reveal the presence of (a quality or feeling)
Composition of fit together the separate component parts of (a machine or other
¢ Function assemble object)
9 |dentity identify establish or indicate who or what (someone or something) is
(of a person or their eyes) adapt to the prevailing level of light
‘o Scale e [abstraction] and become able to see clearly
11 il accommodate |fit in with the wish ds of
it EAERR it in wi e wishes or needs o
12 Patterns pattern give a regular or intelligible form to
13 |Programmability| generalize |make or become more widely or generally applicable
14 Reliability normalize | Make something more normal, which typically means conforming to
some regularity or rule

15 Elegance coordinate
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CHOICE MODELING
ACTION RENDITION
PROPERTY ACTION

Stepwise : : .
1 Bt elaborate |develop or present (a theory, policy, or system) in detalil
2 Cohesion factor express as a product of factors

: enclose the essential features of something succinctly by a protective
3 Encapsulation | encapsulate coating or membrane
4 Extensibility extend render something capable of expansion in scope, effect, or meaning
ot : employing or involving a module or modules as the basis of design or
5 | Modularization | modularize S LA
6 Correctness align put (things) into correct or appropriate relative positions
7 Transparency expose reveal the presence of (a quality or feeling)
Composition of fit together the separate component parts of (a machine or other
¢ Function assemble object)
9 |[dentity identify establish or indicate who or what (someone or something) is
(of a person or their eyes) adapt to the prevailing level of light
. Scale focus [abstraction] and become able to see clearly
11 il accommodate |fit in with the wish ds of
SRR it in wi e wishes or needs o
12 Patterns pattern give a regular or intelligible form to
13 |Programmability| generalize |make or become more widely or generally applicable
14 Reliability normalize | Make something more normal, which typically means conforming to
some regularity or rule

15 Elegance coordinate | Pring the different elements of (a complex activity or organization)

into a relationship that will ensure efficiency or harmony
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CHOICE MODELING
ACTION RENDITION THROUGH OBJECT MODELING
PROPERTY ACTION
’ Stepwise elaborate  |€Mploying class inheritance to expose and elaborate responsibilities
Refinement and information management through levels of abstraction
2 Cohesion factor locating both service and data attributes for independent sufficiency
3 Encapsulation | encapsulate |[delineate the responsibilities, knowledge, and interface of objects
4 Extensibility extend service abstractions that enable and control polymorphic extension
av : individual and successive applications of encapsulation to

28 Moaularization | modulanze compartmentalize design decisions and abstract system structure
6 Correctness align self-validating object interfaces that implement verification behavior
7 Transparency expose structural & behavioral relationships the show “fit” and “cooperation”
8 Corlggr?cs:;;[gonn of assemble |design favoring simple parts combined for sophisticated function
9 |dentity identify stakeholder visible constructs reflected in classes and relationships
10 Scale focus grouping objects & relationships in simplifying wrappers and facades

User using user’s terminology and visible topology to maintain a familiarity
! Friendliness accommodate that invites users into validation and verification
12 Patterns pattern nurturing familiarity and empowering evolution through polymorphism
13 |Programmability| generalize |predicting and enabling adaptation of behavior without construction

L : clearly distinguishing essential elements derived from business rules

5 Reliability normatize from artifacts necessary for technological compatibility or platform
15 Elegance et e satisfaction from an intuitively obvious design based not on having

nothing else to add, but rather nothing else that can be left out
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A SENSE OF GREAT DESIGN

“PERCEIVE THE WHOLENESS AND THE IMPACT OF
INDIVIDUAL DESIGN DECISIONS ON THE SYSTEM AS A
WHOLE — NOT ONLY IN THE STATIC PRESENT BUT, IN
THE DYNAMIC UNFOLDING OF THE STAKEHOLDERS’
PERSPECTIVES OF LIFE; IN THE SYSTEM THEY WILL
LIVE IN.” (WAGUESPACK)

REALIGN THE MODELING FOCUS. FOCUS ON WHY TO
USE THE TOOLS — NOT ON THE TOOLS THEMSELVES.
REDIRECT DECISION-MAKING ENERGY TO THE
QUESTION, ‘“HOW DOES EACH DECISION INCREASE THE
LIFE IN THE SYSTEM BY FULFILLING THE
STAKEHOLDERS’ EVOLVING CONCERNS?” AND “WHAT
DOES LIFE MEAN TO THESE STAKEHOLDERS?”
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Thriving Systems Theory and Thrivi ng Systems Th eory

Metaphor-Driven Modeli .
et emreremm S A and Metaphor-Driven
Modeling

I

stakeholder community? This question drove Christopher Alexander’s fifty-year quest to explain great physical
architecture and give birth to pattern-languages for building that underpin much of modern systems engineering.

How is it that so many individual stakeholders consistently recognize the same quality, the same beauty in a
system? This question led George Lakoff to research the role of conceptual metaphor in human understanding.

What is essential to stakeholders’ satisfaction with systems? Fred Brooks addressed this question in No Silver
Bullet: Essence and Accidents of Software Engineering.

This monograph fuses these diverse streams of thought in proposing Thriving Systems Theory by translating
Alexander’s properties of physical design quality into the abstract domain of information systems and modeling.
Metaphor-Driven Modeling incorporates the theory while examining its impact throughout the system life cycle:
modeling, design and deployment. The result is holistic and innovative, a perspective on system quality invaluable
to students, practitioners and researchers of software and systems engineering.

Les Waguespack is a computer science Ph.D., professor and chairperson of computer information systems at
Bentley University, USA. Dr. Waguespack’s experience as programmer, software engineer, software architect,
database architect, project manager and systems consultant underpins 35 years of teaching and research, the last
20+ years teaching object-oriented modeling and systems engineering to undergraduates, graduate students
and practicing professionals.
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