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Standard Metamodelling Architecture

UML Metamodel
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Limitations of Architecture (4)

« Relation Configuration
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Limitations of Architecture (5)

« Element Classification
- New classifications for (new) classes cannot be created
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Limitations of Architecture (5)

« Element Classification
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Two-Level Solutions (1)

« Explicit Modelling

—- Model dynamic types, relations, etc. at the MO level
— Flexible, but yields complicated models

type|1 tvoe type | context Product inv :
DataType 1yp —| DataValue 71__Feature self.slots->forAll(s |
A . /\ name: String self.type.features->includes(s.type))
1 E?F?eeﬂnes type} I *| features context ProductType inv :
IntType | | IntValue self.products->forAll(p |
value: int . type self.features->forAll(f |
{redefines type} Product products 1 ProductType p.slots->exists(s |
StringType 1ype 4 StringValue |Lprice: double vat: double s.type =f)))
value: String
. 1 feat
:StringType | - | :ntType LS 1 -Feature =S Book: ProductType
-type name="pages” vat=4.0
Hdype Avpe
IntValue e :Slot ~Tots GoF: Product
value=349 price=35




Two-Level Solutions (2)

« Promotion

- Model types at MO and transform into a meta-model
- Flexible, but may require complex transformation

(1) (3) type facet
Product madeBy to | Manufact
roauc N > MadeByType mo, anuracuurer Book pub Editorial
Type name: String 1 Type 1
min: int
max: int
2) inst facet :
(2) instance face Publi-
Book: .madeBy] MadeByType |mto]  Egjijtorial: oub | AdWesley
ProductType name="pub’ Manufacturer GoF:Book ™1 “Eitorial
min=1 Type
max=1

—



Two-Level Solutions (3)

« Powertypes

- Types whose instances are subtypes of another type
- Limited to modelling features in the next two levels

«powertype»

> Product
ProductType | 3 .
vat: double § pK: double
Book:ProductType
vat=4.0
GoF: Book
price= 35

—



Two-Level Solutions (4)

o Stereotypes

- Extensions of the metametamodel
- Limited to modelling domain concepts at two levels

UML ta-model
«Metaclass» «Metaclass» metamote
Class InstanceSpecification
«Stereotype» «Stereotype» | context UML::InfrastructureLibrary::Core::
ProductType Product Constructs::InstanceSpecification
inv : self.isStereotyped(“Product”) implies
vat: double price: double self.classifier.isStereotyped( “ProductType”)
. ——— R oML ool
| «ProductType» +_ _ | «ProductType» |
i Book vat=4.0 !
e |
| |
| V) . . |
'l «Product» [ «Product» UML object diagram|
| GoF: Book price=35 |




Multi-Level Modelling
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Multi-Level Modelling

o Potency

f»

—- Model elements are clabjects
- All elements are instantiable
(for given number of times)

tahce o

MM

N

(ling)

N
«instance of» (onto)

« Orthogonal Classification
Architecture
- Metamodelling facilities
available at all meta-levels
- Two kinds of types:
ontological & linguistic

—

N

«insthnce ofy  «instahce of» «ins
(ling)

(ling)

M

T«instance of» (onto)

N

Linguistic meta-model
(meta-modelling facilitites)

MJ




Multi-Level Modelling

« Type-Object

@2

Product

vat@1: double
price: double

1
@ Book: Product
vat=4.0
0
@ GoF: Book
price = 35
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Multi-Level Modelling

« Type-Object » Relation Configurator
@2 )
Product @ Product madeB*y Manufacturer

vat@1: double
price: double

@1 @1

Book: Product Book: [|Rub:madeByl  Editorial
vat=a 0 Product 11 :Manufacturer
@0 _ pub | AdWesley
@0 GoF: Book GoF-Book ‘Editorial
price = 35
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o Results

- Over 400 metamodels surveyed
~ 84 contain at least one type-object
~ 459 occurrences of patterns in total
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@2

o Discussion Points

Product

vat@1: double
price: double

~ Which approach is more “natural”? @
— Is multi-level modelling a workaround?

Book: Product

vat=4.0

@0

GoF: Book

price = 35

—




Electronic Health Record (EHR)

« Requirements

~ Capture holistic view of patient
- Applicable/extensible to all clinical domains
— Applicable for all clinical environments




openEHR Architecture
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openEHR Architecture
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openEHR Architecture

domain knowledge, runtime . technical development
environment system | environment

Template
domain & | &user :
spemahsts . .

App ! develop once
. | ! K )
' : ' I Archetype
. usedfor: | |
- data capture’ System 4_|mplement(e§d in %:);}eﬁe odel/
, - validation ! ( anguage
. - querying ! \ /
I $format|o : \ /
: \ /
<:ommun|cat|o y ¥
terminolog;y [ ‘data <« E_deTrneTs _ _ _|sma
development - B __Store__ i schenja
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o Multi-Level Modelling

~ Potency
— Orthogonal Classification Architecture

o Design Patterns

- Type-Object Pattern

~ Dynamic Features

— Dynamic Auxiliary Domain Concepts
- Relation Configurator Pattern

- Element Classification

« Discussion
~ When to use multi-level modelling?

—



