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(E)BNF as a Metalanguage

® Level transitions
1-2 and 2—3 are
of the same kind

® Level transition
0—1 can be also
regarded as
“described by”,

l but Is different In

/JavaProgralm Execution/o nature
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CDIF (case data interchange format)

inspired by IRDS (Information Resource Dictionary System)

CDIF is not
concerned about the
,0* layer which would
be the result of
Instantiating a model

— three level

/ T / ; architecture
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Four Layer Architecture

good old OMG FLAG]

e MOF [j

» defines language for
formulating metamodels with

e UML, CWM, ...

» languages for creating user
models

® User Models

» describing the system

® Systems

» user objects
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UML Metamodeling

name : String
type : Classifier

Person

age : Integer
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Four Layer Architecture

iyt ﬂ gd{d old OMG FLAG]

. M
» defines language for
formulating metamodels with
|
e UML, CWM, ... |
AT -

» languages for creating user
|
e User Models |
o /Classes/ Objects / |\/|1
» describing the system ,
|

models
|

® Systems |
/ System /Wo
» modeling target / user domain
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Models & Metamodels

® \When I1s a model a metamodel?
» metamodel = model of a model?

-y model of
;E_:‘\lj_ s
R _j:?::{":'ri; Frankfurt H A3  Fiirth
E:I'-:_“F.- __:_, : _,_.L-'._’."_k-’l'-‘_.-?::‘ | |
— R - vy PRI A5 A9 €229 || parmstadt H A3 [ Munich
=g il | |
A T iy Darmstadt Munich

@ anti-transitivity required
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Models & Metamodels

® \When Is a model a metamodel?

@ anti-transitivity required

Thomas Kiihne

type model of

4—

Frankfurt | A3  Furth
| |
A5 A9
| |
Darmstadt Munich

» metamodel = model of a model?

type
¢ model of
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Models & Metamodels

® \When I1s a model a metamodel?
» metamodel = model of a model?

._.."_E.I' s N .-_ = - o T
2 -y : £ ! 3 ::.'-..; type type = H
T : rodal of City m I model of Location Connection
] Fa=, < Type Type
s

@ anti-transitivity through double classification
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Models & Metamodels

® \When I1s a model a metamodel?
» metamodel = model of a model?

type type

- " model of City m ¢_model of UML UML
T < Class Association

@ anti-transitivity through linguistic types
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Models & Metamodels

® \When I1s a model a metamodel?
» metamodel = model of a model?

Frankfurt H A3  Firth

3 | | type
- | model of A5 A9 ¢ model of
| |

Darmstadt Munich

@ anti-transitivity through linguistic types
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Meta-Relation Requirements

@ a relation R Is capable of erecting meta-hierarchies,
If It has the following properties

» irreflexive —Jde:eRe
» anti-cyclic vn,m, e, e, :e,R'e, > —(e,RMe,)
» anti-transitive Vn>2: RPN R=U

» level-respecting (d e, e,nm:e,R"e,Ane,RMe,)
- n=m
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Meta-Relation Requirements

@ a relation R Is capable of erecting meta-hierarchies,
If It has the following properties

» irreflexive —Je:eRe

i 5
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Meta-Relation Requirements

@ a relation R Is capable of erecting meta-hierarchies,
If It has the following properties

» anti-cyclic vn,m, e, e, :e,R"e, > - (e,RMe,)

R .
O O O
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Meta-Relation Requirements

@ a relation R Is capable of erecting meta-hierarchies,
If It has the following properties

» anti-transitive Vn>2: RPN R=U

£ £
= o I

1y, !

o O
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% Meta-Relation Requirements

@ a relation R Is capable of erecting meta-hierarchies,
If It has the following properties
» level-respecting (d e, e,nm:e,R"e,Ane;RMe,)
— N=m

%

o

e shiie
1

7’

7’
4
7

O »0
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® Man is a LivingBeing
® Aristoteles is a Man
® Aristoteles is a LivingBeing

Man Is a Species
Aristoteles i1s a Man
Aristoteles is a Species
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Linguistic and Ontological Types

Two Dimensions of Classification

Ontological Classification Linguistic Classification
(domain types) (representation form)
A AL
~ —~ R
Animal Model Element
Instance

Thomas Kiihne 4th Bellairs CAMPaM Workshop (April 23-28, 2007)



3

Usage versus Mentioning

The Case for Quotation Marks

® when we use a word we refer to its meaning

» Lassie € Dog
» Love is an Emotion

® when we mention a word, we refer to the word itself

» "Lassie" € Word
» "Love" Is a Four Letter Word

® whenever we mention words only, we should use
guotation marks
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Dog

Animal

Collie Celebrity

Carbon
-based
Lifeform

Movie
Star
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Dog

Animal

Collie Celebrity
Carbon
Movie -based
Star Lifeform
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Breed

Animal
Category

_ Domestic
SUbjeCt Animal
of a Law Kind

Focus of

Category
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Linguistic and Ontological
Metatypes

Again, two Dimensions of Classification

Category
Animal
Model Element
Category
Domestic Generalizable
AnimalKind Element
Breed Class
/7\ ””””””” =
instance of A représented as
(S
Collie
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Transformation Kinds

[ annotation driven ] [ content driven ]
—[ "is-a" driven }
—[ type driven ]

linguistic-type driven ]

ontological-type driven ]

—[ supertype driven ]

property driven ]

context driven ]
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Metamodeling Summary

Definitions

@ Basic Relationships in Modeling
» representation
» classification (linguistically & ontologically)
» generalization

® Metaness

» repeated application of an operation giving rise to
anti-transitive relationships

» transfer of this definition to models, with a relaxed
Interpretation for allowing established terminology
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Specificity vs Abstraction

_

2

‘'O

4]

o

P

£

©

S . : .

=} Problem-Oriented Solution-Oriented
- Domain-Specific Domain-Specific
E Language Language
=

(&)

o

o
0p]
=

@®©

£

o

o

Problem-Oriented Solution-Oriented

w & e &

8 General-Purpose General-Purpose
o

’g_ Language Language

[E

(@)

=

(@)

()

v
¢ )
problem-oriented Abstraction solution-oriented

Thomas Kiihne 4th Bellairs CAMPaM Workshop (April 23-28, 2007)



Specificity vs Abstraction

Thomas Kiihne

Y
4

domain-specific

Domain Specificity

general-purpose

4

Pet Store Language

UML with
Pet Store Profile

Goal-Oriented
Requirement
Language

E-Store
Language

UML with
EJB Profile

UML

E-Commerce
Language

J2EE
Code

Java

'
4

problem-oriented

Abstraction

solution-oriented
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Models and Development

DSM
direct mapping
of high-level
description

MDD
transformation
chain from
high- to low-
level

Specific}?/ domain-specific l ;

Traditional
manual phase
transition
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Pet Store
Analysis

in

Pet Store Language

Pet Store
Analysis

in
UML with
Pet Store Profile

Pet Store
Analysis

in

GRL

Pet Store
Design

in

E-Store Language

Pet Store
Design

in
UML with
EJB Profile

Pet Store
Design

in

UML

Pet Store
Implementation

in

E-Com. Language

Pet Store
Implementation

in

J2EE

Pet Store
Implementation

in

Java

problem-oriented

Abstraction

v

solution-oriented
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Language Customization

Reduction

base language new language
with optional = base language
concepts without optional
features

NameSpace delete
—
| generalizes
|
: 0..%
: : 0..x%
. | GeneralizableElement
|
|
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Language Customization

Disjoint Specialization

base language
none of the new
concepts can be
understood from a
base language
viewpoint

Thomas Kiihne

new language
adding unrelated
concepts only
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Additive Specialization

base language

base language view
some of the new
concepts can be
understood from a
base language

Thomas Kiihne

new language
adding specializations
of existing concepts

and unrelated concepts

ActiveClass
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