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An

n

Property( n)=P

A
Property(A)=P

Why P?

{A}={ a1, a2, ----,a }

R(E)={ r1(ei,--,ej), r2---- }

E(A)={e1,e2,---,em}, m < n

Property(E)={p1, p2, ---pm}

{A}={ a1, a2, ----,a }

R(E)={ r1(ei,--,ej), r2---- }

E(A)={e1,e2,---,em}, m < n

Property(E)={p1, p2, ---pm}

Make P!

“ ( ) ( ) (
) ( ) ”
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Latent appropriateness of models

Traditional 
Methods

Mathematical/
logical
methods

Information-
processing
methods

Natural language

Drawing

Linear graph

Labeled L.G.

Automaton

Predicate logics

Production Rules

Geometrical models

Relational database

Frame

U1 U2 U3 U4 U5

4 1 1 0 0

0 0 4 0 0
0 0 3 0 0

3 1 3 1 1
1 4 1 4 4

3 4 1 4 4
3 4 1 4 4
0 0 4 4 0
2 4 2 4 2
3 1 3 1 3

U1: Description of requirements(functions)
U2: Systematic operation of function
U3: Description of solution(attributes)
U4: Systematic operation of attributes
U5: Mapping between function an attributes

Scores: 4(good), 3(usable), 2(possible), 1(poor), 0(impossible) 

(HY, 1987)
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1976 77
95

Model
from yvind Bj rke, Manufacturing System Theory, 1995, p.10 

System Model
Measurements

(Aspect)

Aspect node

Value

Reference node

Property Graph

Aspect

Value

Reference

Physical System

Object

Model

Two-point Principle
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Physical System and Property Graph
from yvind Bj rke, Manufacturing System Theory, 1995, p.319
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Dynamic System with Dual Transformer Connections
from yvind Bj rke, Manufacturing System Theory, 1995, p.332
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Constant Speed Drive
from yvind Bj rke, Manufacturing System Theory, 1995, p.338
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19

Charles Sanders Peirce (1839-1914)

/
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based on Pierce’s categorization
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HY 27

A Definition of Atomistic Entity Concept

“An Atomistic Entity Concept is an element as result of 
an arbitrary  partition (direct-sum decomposition) of the real world.”

Real World

An atomistic entity concept
(representing the same)
derived by a partition

A partition
(infinite but
countable)

Concretization of Entity for Real Design
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HY 28

Hierarchy and Taxonomy for Partition

Atom Periodic table of elements by Dimitri Mendeleyev

Animal/individual Hierarchical classification by Calorus Linnaeus

Language/book Diversity owing to evolution? by Ferdinand de Saussure ~ Claude Hagege

Language/word None, verb, adjective, adverb, particle, conjunction

Machine/component Classification by Rouleaux

Animal Atom, molecule, cell, tissue, organ, individual, family, society

Language Phoneme, word, sentence, segment, passage, book

Machine Atom, material, microstructure, component, assembly, machine, factory

Hierarchy

Taxonomy

(Latin, Chinese, Japanese, English, French, - - -)

HY 29

Entity Concept Composed of 
Atomistic Entity Concepts

(that exist, existed and will exist owing to the rule of composition)

Atomistic Entity Concept (AET) Set
(each representing the same)

Entity Concept Set
(entity concept is composition of AET which is 
done by the rule of composition between AET)

Entity concept
composed of 
some atomistic
entity concepts 

Atomistic entity concept
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28

HY 30

Multiscale Modelling in Physics (Fluids)

1Å 1nm 1μm 1m

1s

-6

10   s

-10

10   s

-16

10   s Quantum Mechanics
(SchrÖdinger)

Molecular Dynamics
(Newton’s Equation)

Kinetic Theory
(Boltzmann)

Continuum Theory
(Navier-Stokes)

Time

Space
Weinan E, Bjorn Engquvist, Notices of the American Mathematical Society, Vol.50, No.9, P.1062 (2003)

(Rules of Composition)
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HY 31

Topological Structure of Human Knowledge in 
General Design Theory

-

S = { s }: entity concept set

t: an abstract concept 

s: an entity concept
Entity is that exists, existed and will exist .

T = { t }: abstract concept set

Abstract concept is defined by 
view and knowledge derived by 
particular value and interest.

Human knowledge, (S,T), is a topology.
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HY 32

Functional Requirement : An animal that is super

Decompose “super”

runs fast,
sing nicely and

swims well.

( )
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HY 33

Respective Designs for the Decomposed  Requirement

Run-fast

Sing-nicely

Swim-well
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HY 34

Entitative design : composition of Frog, Dog and Bird
Atomistic concept is “part of animal (organ)”.

Frodird ( an animal that satisfies the requirement )
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HY 35

Composition of Dog, Bird and frog
Atomistic concept is “animal (individual)”.

Frog-dog-bird satisfies the requirement, but is not so sophisticated as frodird.
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HY 36

Various Partition for Living Things

atom/molecule  chemical bond

cell cell adhesion molecule

tissue connecting tissue

organ spatial contact

individual communication

family neighbour relations

community local regulation

nation international politics

Atomistics Rules of Composition
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HY 37

An Atomistic Entity Concept Set
(a set of standardized machine units)
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HY 38

Metamorphic Machine
(an entity = composition of standardized machine units)

H.Yoshikawa(1984) ”Flexible Manufacturing Systems in Japan”
Proceedings of the IFAC 9th World Congress, Budapest
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based on Pierce’s categorization
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3.2

1930

JST/CRDS
2010/2/24
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open workshop
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PM
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13

HIV BSE

8/26/2009
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of the 
people by the people for the people
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SORST
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