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® Where have | been?

» TH Darmstadt

» Staffordshire University

» University of Kaiserslautern
» University of Mannheim

» TU Darmstadt

@ \What are my interests?

Thomas Kiihne

» metamodeling

» language extensions

» domain-specific languages/modeling
» model-driven development

» transformations
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e What have | done?
» foundations of metamodeling
» metamodeling architectures (tools)
» domain metamodeling (deep characterization)
» stereotype usage
» profile definition
» architecture stratification
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Interesting Problems

@ What Is an “Abstract Object”?

» semantics
» difference to objects / classes

® How to avoid “Accidental Complexity”?
» language / paradigm limitations
» better support
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Abstract Objects: Example

Collaboration Instance

1: ignite
J >

joe : Person christine : Car
¢

instance level o
used for documenting I

or specifying the

sending of messages Engine
within an object

scenario
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Abstract Objects: Example

Collaboration
1: ignite ,
[ Person | Car
¢

specification level o
used for documenting I
or specifying operations _
(i.e., method [Engine
Implementations)
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= What Are They?

An “Abstract Object” is...

® an Iinstance of an abstract class

® something “in between” classes and objects
» = level My,?
» similar to a classifier but not a class

@ a placeholder for a pure object
» (typed) variable
» “hole” in a schema
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Dog

age : Integer
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Dog

age : Integer
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y What Are They?

“ Abstract Objects” are...

® objects which represent more than one
element of the universe of discourse

Object
» age Is a (injective)
function
» 0object structure Is
Isomorphic to (a
subset of) the UoD

Abstract Object

» age Is a relation

» object structure Is
homomorphic to (a
subset of) the UoD
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Accidental Complexity

Complexity of a model may come from
two sources

® the modeled original is inherently complex
— Inherent complexity

@ the modeling paradigm / notation is adding
complexity
— accidental complexity
» mismatch of problem & solution
» structural complexity worse than notational complexity
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Example (Types)

@ Computer hardware sales ([Engels et al. 2005])

4 submits
Order - 1 Customer Bundle
1 name: String
Contains contains
1.7 ders b ( isOfT 1.*
orders
Orderltem |- 1 Producttype r AR} -1 Product
name: String A
5 |
Computertype Monitortype |Computer Monltorl
processor: String size: Integer

Thomas Kiihne
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Example (Instances)

@ Computer hardware sales ([Engels et al. 2005])

Thomas Kiihne

cul:Customer

mt1:Monitortype

name = “R. Jackson”

name = “flat 19”
size=19

submits

mt2:Monitortype

01:Order

i1:Orderltem o

i2:Orderltem

name = “CRT 21”
size=21

orders,”

ct1:Computertype

orders _

name = “PC standard”
processor = 3.1 GHz

~isOfT Ege

ct2:Computertype

isOfType m12:Monitor

isOfType ™ Monitor
[sOfType

b1:Bundle

N m27:Monitor

[y

c11:Computer

name = “PC de luxe”
processor = 4.5 GHz

isOfType
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| 4isOfType
ProductType —_— S 7-H{ mt1 : Monitoriodel = - m1 : Monitor {----,
| |
name : String . 1 ' —n " ' [
1isOfType I || name ="Flat 19 |
Z; : Product : :I’ size = 19 :
|
I ZF A d
I | I . i I
‘ ‘ I I WisOfType i
I | -4 ; i H g i L———
ComputerModel MonitorModel | : mt2 : MonitoriViodel m2 : Monitor v
; , , ! name = "CRT 21" l
A processor: String | .| size : String i Computer Monitor : | size = 21 i
I I '
|
|
|

, ';T__ ct1 : ComputerModel ¢1: Computer ———1
.
1 i name = "PC standard" .
1 | || processor="3.1 Ghz" }
", | [ ] ; :
| ] i
A «isOfType i
T, | i --f| ct2:ComputerModel c2 : Computer —_._;Hl
™ N /|| name ="PC deluxe” o
: i|| processor ="4.5 Ghz"
Models I
Domain I : I
l !
e ! -2 e ! 29
TSNy A et T TN el e e LI et e
Ses. T - N B i
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Level Compression

Domain

Thomas Kiihne

Domain
Metatypes
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Model
Types

Domain
Types

Model
Instances

\ 4

Domain
Instances
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Domain

Thomas Kiihne

Model
Metatypes

Domain
Metatypes

3nd Bellairs CAMPaM Workshop (April 24-28, 2006)

Domain
Types

Model
Instances

Domain
Instances
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| |
S N 1 e
' ! | ! ! |
Constraint «stereotypes ' | «Monitoriodel» «Monitoriodel : e m1 : MonitorFlat
enforcing /| MonitorModel h MonitorCRT MonitorFlat —
name : String i | by
size : Integer i | hame ="CRT 21" nhame = "Flat 19" O ] .
I || size = 21 |lsize = 19 |1 m2 : MonitorCRT
: I ‘ I !
I !
«metaclass»
Class ‘ I |
I I c1 : ComputerStandard
P . I
1 i ! I i
Constraint «sterentypes ______ _i_L_ «Oomputerr'u'lodeln_; «Computerfodels I 1 | .
enforcing i ] ComputerModel A Ir ComputerDeluxe ComputerStandard : i P CEHE I MpUBIE SIS
ULz St”_"g _ i I name = "PC deluxe" name = "PC standar | i i
processor : String || ! I ||processor="4.5Ghz"| | ||processor="3.1 Ghz" | [~ | | |
i | Y A 7 Ry
! I
Models [ I
Domain 1
-
LSS
Ny Temzzooodo--- S
‘:::::‘* -"_1 _______ -
TTS=IIIazooooIIII -
|
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I
e e ——  MonitorFlat f<-----—- e m1 : MontitorFlat
[ |
l name = "Flat 19" [ A picQity = 2
I | size =19 I '
i ‘| picQlty : Integer |
. ~—--71  MonitorCRT D [ #~—-+ m2 : MonitorCRT
| ProductType :
| _— " s
| . i | hame ="CRT 21 - picQlty = 1
! name : String U] size=21 :
' icQlty : Integer
| JAN picQlty : Integ ,
| | | |
| I
-—> MonitorModel ComputerModel P
P Computerstandard <——-———- +----—--7 ¢1 : ComputerStandard
- size : Strin | processor: Strin I
i g P . . name = "PC standard” I price =799
} processor ="3.1 Ghz" I
! price : Double I
R ComputerDeluxe  [<+———-- :-____;L__;__ ¢2 : ComputerDeluxe
| name ="PC deluxe” | N price = 1399
. processor ="4.5 Ghz" |. ; [ ;
) price : Double I
I
Models _ .
omain I I
1 [
X3 NS ' 98
- e et Sh N \‘H‘HF‘_,”J,I’ h““—:-.‘:__‘__‘__‘__ ——————— I;-—-’—,—‘= -,‘/——-—_ -
R B P
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| «isOfMype
ProductType 1 1= mit1 : Monitododel m1: Mon#tor ,
e 11— 1
name : String . i name = "Flat 18" / i
1 | V| size = 19 g
: . / / H
1 1 ! i
1 1 11s0fMypa [l
1 [ B dal - ———
ComputerModel | | MonitorModel | | ' 2 m2 ; Monlor [~}
1 = » [
R N 1 name = "CRT 21 !
/1 processor Stiing size : String E i skze = 21 H
T f * 1 1
1 ' i | '
{ 1 H 1
| ] [ ] B T T |
' | e ' 1 . :
| ! 1isOfType | 1
' : 1 ct1 : Computeriodel — e1: Computer ---!
\ | L
\ ] | E name = "PC standard™ | Vol
] ' 1| processor ="3.1 Ghz" | i
[ ais & '
) 1| | et2:comg ] €2 : Comy -
N, L ' | name ="PC deluxe" | | /.
A : processor ="4.5 Ghz" | | 7~
Modsls ' i J
Damain
] [} —_—
1 ; lat e m1 : MonitorFlat
] i 1
] [ name = "Flat 19" ] pleQity =2
] [ | slze = 18 |
1 i /| pleatty : Integer 1
I | |
I ] |
Produc 1 f MonitorCRT = ] m2 : MonkorCRT
! || name ="cRT 21~ ! - picCilty = 1
name : Sting 1 | | size=m 1 |
! /| picQity : Integer | I
] ] 1 |
] 1 {
- del I | [
d Ll i - P dard f----- ¥ ===+ ¢1: ComputarStandard
) N ; 1 1 1 |
; size : String || processor: Siring i iy hame = FC standard” i price =799
T | 11| processor ="3.1 Ghz" |
I | i price : Double |
I ] i 1 |
| i | \ L
' \ ] puterDeluxe e --=== \ g2 G erCehixe
AN 1 || | name = PC deluxe” | || price = 1399
1 || processor = "4.5 Ghz" 1 -
. 1 || price : Double 1
1 | 1
L} )
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When do I consider the
workshop a success?

® is there a problem to my “abstract object”
solution? (— “Abstract Object” = “Role” only?)

@ examples for accidental complexity

® interesting discussions
@ direct influence on publication activities
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