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Overview V)

e Two independent modelling notations (I and D)
e Metamodels and composers exist

¢ |ntegration to multi-view modelling notation
e Ensure consistency between views
e Ensure compatibility of composers

e Focus on technical side: Reuse
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Practical Application to

Reusable Aspect Models (RAM)

aspect StockExchange depends on Observer

structural view

Stock

StockGUI

- String name
- int price

StockWindow

+ StockGUI create()
+ createWindow(Stock stock)

+ Stock create(String name, int price)

+ int getPrice()

+ setPrice(int price)

+ StockWindow create(Stock stock)
~ updateWindow(Stock stock)




Practical Application to

Reusable Aspect Models (RAM)

aspect StockExchange depends on Observer

structural view Stock StockWindow
- String name
StockGUI - int price + StockWindow create(Stock stock)
+ Stock create(String name, int price) ~ updateWindow(Stock stock)
+ StockGUI create() + int getPrice()
+ createWindow(Stock stock) + setPrice(int price)

message view createWindow target: StockGUI

) T
createWmdow(stock)»: window := create(stock)

»| window: StockWindow

| startObserving(stock)

>




Practical Application to
Reusable Aspect Models (RAM)

aspect StockExchange depends on Observer

structural view Stock StockWindow
- String name / i
StockGL! - int price + StockWigdow create(Stock stock)
§ 3 + Stock creatg(String name, int price) ¥indow(Stock stock)
+ int getPrice(} J
+ setPrice(int pggice)

“‘; < ‘r,_“
B2 ]

message view create ind target: StduckGUI

createWindow(stock) | window := create(stock) /
> _ »[ window: StockWindow
, startObserving(stock) T

. >




RAM: Metamodel
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RAM: Concern Reuse

aspect StockExchange

structural view Stock StockWindow
- String name
StockGUI - int price + StockWindow create(Stock stock)
_ _ + Stock create(String name, int price) ~ updateWindow(Stock stock
+ StockGUI create() +intg etPrice()( 9 P ( )
+ createWindow(Stock stock) + setPrice(int price)




RAM: Concern Reuse

aspect StockExchange

structural view

StockGUI

+ StockGUI create()
+ createWindow(Stock stock)

Stock

StockWindow

- String name
- int price

+ StockWindow create(Stock stock)

+ Stock create(String name, int price)

+ int getPrice()

+ setPrice(int price)

~ updateWindow(Stock stock)

aspect Observer

structural view

ISubject

~ Set<lObserver> getObservers()
+ * Imodify(..)
+ addObserver(IObserver)

: i |[Observer !
<impl>> --—-7-=-I
L Set
mySet| int size Q? IObserver
21 ySubject addBbserver) + startObserving(ISubject)
0..1 ~ lupdate(ISubject)

ISubject
|Observer
Imodify
lupdate

______ -l




RAM: Concern Reuse

aspect StockExchange depends on Observer

structural view

StockGUI

+ StockGUI create()
+ createWindow(Stock stock)

Stock

- String name

- int price

StockWindow

+ Stock create(String name, int price)
+ int getPrice()
+ setPrice(int price)

+ StockWindow create(Stock stock)
~ updateWindow(Stock stock)

Instantiation Observer:

ISubject — Stock; |IObserver = StockWindow; Imodify — setPrice; lupdate — updateWindow;

aspect Observer

structural view

ISubject

~ Set<lObserver> getObservers()
+ * Imodify(..)
+ addObserver(IObserver)

IObserver

. i [Observer !
<impl>> --—-7-=-I
L Set
mySet| int size ——>
- ~ add(IObserver ) 0..
énySubject

0..1

+ startObserving(ISubject)
~ lupdate(ISubject)

ISubject
|Observer
Imodify
lupdate

______ -l




RAM: Concern Reuse

aspect StockExchange depends on Observer

structural view

StockGUI

+ StockGUI create()
+ createWindow(Stock stock)

Stock

StockWindow

- String name

- int price

+ StockWindow create(Stock stock)

+ Stock creatal

+ int getPri

tring name, int price)

+ setPricefint price)
74

~ updateWindow(Stock stock)

Instantiation Observer:

k; IObserver = StockWindow; Imodify — setPrice; lupdate — updateWindow;

aspect Observer

ISubject — St

structural view

ISubject |

~ Set<lObserver> getObservers()
+ * Imodify(..)
+ addObserver(IObserver)

0..1

: i |[Observer !
<impl>> --—-7-=-I
1 Set I0b
mySet| int size Q? server
. ~ add(IObserver 2
21 ySubject ( ) + startObserving(ISubject)

~ lupdate(ISubject)

ISubject
|Observer
Imodify
lupdate

-l




RAM: Concern Reuse

aspect StockExchange depends on Observer

structural view Stock

StockWindow
- String name .
StockGU - int price + StockWindow' cleate(Stock stock)
T+ StockGUI create() : ﬁlttogle(tgrieca;?)(smng name, int price) ~ updateWindow(tock stock)
+ createWindow(Stock stock) + setPrice(int price)

Instantiation Observer: ISubject — Stock; IObserver = StockWindow; Imodify — setPrice;'

pdate — updateWindow;

aspect Observer | ISubject |
structural view — . I-O-bge-r\-/e-r—: | IObserver !
<impl>> --—----- -
ISubject 1 Seﬂ i : I'”‘%d'Iy :
mySet| int size O——> |Observer - _u_p_e_1 e- s
~ Set<lObserver> getObservers() ~ add(lObserver ) 0.*
+ * Imodify(..) énySubject + startObserving(ISubject)
+ addObserver(IObserver) 0..1 ~ lupdate(ISubject)




RAM: Concern Reuse

aspect StockExchange depends on Observer

structural view Stock

StockWindow
- String name
StockGUI _int price | - + StockWindow create(Stock stock)
- StookGUToreatsl) : ﬁttoclgtgrriecaetg(smng name, int price) ~ updateWindow(Stock stock)
+ createWindow(Stock stock) stngricéZint price)

Instantiation Observer:

“Stock; I0bserver —+ StockWindow; Imodify — setPrice; lupdate — updateWindow;

aspect Ob§erver | ISubject |
structural view _ T Observer ! | |Observer !
1 <impl>> --—-r---I ' Imodify
Set . lupdate |
o ervers() mySet| int size 0? |Observer e - — _p_ ——— _:
' . . | ~add(IOb -
{ | énySubject add(lObserver ) + startObserving(ISubject)
X 0..1 ~ lupdate(ISubject)




RAM: Concern Reuse

aspect StockExchange depends on Observer

structural view

Stock

StockWindow

StockGUI

- int price

- String name

+ StockWindow create(Stock stock)

+ StockGUI create()

+ createWindow(Stock stock)

+ Stock create(String name, int price)
+ int getPrice()
+ setPrice(int price)

(~ updateWmdow(Stock stock) )

Instantiation Observer:

ISubject — Stock; |IObserver = StockWindow; Imodify — | etPrice; lupdate — updateWindow;

aspect Observer

structural view

ISubject

+ * Imodify(..)
+ addObserver(IObserver)

~ Set<lObserver> getObservers()

i IObserver !
<impl>> --—-7-=-I
1 Set
mySet| int size >—>
énySubject ~ add(lObserver ) -

0..1

ISubject
|Observer
Imodify
Iupdate




RAM: Weaving

aspect StockExchange depends on Observer

structural view

StockGUI

+ StockGUI create()
+ createWindow(Stock stock)

Stock

- String name

- int price

StockWindow

+ Stock create(String name, int price)
+ int getPrice()
+ setPrice(int price)

+ StockWindow create(Stock stock)
~ updateWindow(Stock stock)

Instantiation Observer:

ISubject — Stock; |IObserver = StockWindow; Imodify — setPrice; lupdate — updateWindow;

aspect Observer

structural view

ISubject

~ Set<lObserver> getObservers()
+ * Imodify(..)
+ addObserver(IObserver)

IObserver

: i IObserver |
<impl>> --—-7---I
L Set
mySet| int size Q?
‘r:nySubject ~ add(lObserver ) -

0..1

+ startObserving(ISubject)
~ lupdate(ISubject)

ISubject
|Observer
Imodify
lupdate

______ -l




RAM: Weaving

StockGUI

+ StockGUI create()
+ createWindow(Stock stock)

aspect Observer

Stock

- String name
- int price

StockWindow

+ Stock create(String name, int price)

+ int getPrice()

+ setPrice(int price)

+ StockWindow create(Stock stock)
~ updateWindow(Stock stock)

structural view

ISubject

~ Set<lObserver> getObservers()
+ * Imodify(..)
+ addObserver(IObserver)

IObserver

: . [Observer !
<<impl>> - - -7 -Z_1
L Set
mySet| int size ] ® ~
mySubject L= add(IObserver) .
<
0..1

+ startObserving(ISubject)
~ lupdate(ISubject)

ISubject
|Observer
Imodify
lupdate

______ -l




RAM: Weaving

_ i [Observer ! _
Stock ’ <<'g1p|> e StockWindow
- String name et
StockGUI -int 2 Subiect mySet int size K>——>1 + StockWi IObserver
+ S ojec ~ add(lObserver ) 0.” | - updateV}
+ StockGUI create() +int 0..1 + startObserving(ISubject)
+ createWindow(Stock stock) | |, gef ~ Slet<|3]t39£egver> getObservers() | mySubject ~ lupdate(ISubject)
+ * Imodify(..
+ addObserver(IObserver)
aspect Observer \  ISubject |
structural view ~<mpi> . I-O-béér\-/e-r-: ! |Observer !
. i H | i |
ISubject 1 Set n Ilm%d'Iy |
| upaate I
mySet| int size O—> |Observer e - — _p_ ———
~ Set<lObserver> getObservers() _ ~ add(lObserver ) 0.*
+ * Imodify(..) énySUbJeCt + startObserving(ISubject)
+ addObserver(IObserver) 0..1 ~ lupdate(ISubject)




RAM: Weaving

IObserver

+ startObserving(ISubject)

_ i [Observer ! _
Stock ’ <<'g1p|>> e StockWindow
- String name et
StockGUI - int price ™S Mt size KO——>>( + StockWi
+ Stock create(String name, int price) | | | ~ add(IObserver ) 0.7 | ~ updateV)
+ StockGUI create() + int getPrice() < _
+ createWindow(Stock stock) | | .. setPrice(int price) mySubject ~ lupdate(ISubject)
~ Set<StockWindow> getObservers()
~ addObserver(StockWindow sw)
aspect Observer
structural view _ T Observer !
_ <impl>> --—-----I
ISubject 1 Set
mySet[int size <O—> |Observer
~ Set<lObserver> getObservers() _ ~ add(lObserver ) 0..*
+ * Imodify(..) énySUbJeCt + startObserving(ISubject)
+ addObserver(IObserver) 0..1 ~ lupdate(ISubject)

ISubject
|Observer
Imodify
lupdate

______ -l




RAM: Weaving

: i [Observer !
Stock 1 <<impl>> ----r---! StockWindow
- String name Sat Set
StockGUI - int price Y nt size K——>( + StockWindow create(Stock stock)
+ Stock create(String name, int price) | 4 ~ add(IObserver ) 0.." | ~ updateWindow(Stock stock)
+ StockGUI create() + int getPrice() < ~ startObserving(Stock s)
+ createWindow(Stock stock) + setPrice(int price) mySubject
~ Set<StockWindow> getObservers()
~ addObserver(StockWindow sw)

N P
aspect Observer . ISubject |
structural view — " [Observer ! \ |Observer |

: <impl>> --—--;-Z- , : ,
ISubject ’ Set ! Ilm%dl’ty !
| upaate I
mySet| int size O—> |Observer e - — _p_ ———
~ Set<lObserver> getObservers() _ ~ add(lObserver ) 0.*
+ * Imodify(..) énySUbJeCt + startObserving(ISubject)
+ addObserver(IObserver) 0..1 ~ lupdate(ISubject)




RAM: Weaving

Stock

1

StockGUI

- String name
- int price

mySet

+ StockGUI create()
+ createWindow(Stock stock)

aspect Observer

+ Stock create(String name, int price)
+ int getPrice()

+ setPrice(int price)

~ Set<StockWindow> getObservers()
~ addObserver(StockWindow sw)

0.1

I StockWindow

|
<<impI>>t-------—- ! StockWindow

Set

int size

B mySubiject

H + StockWindow create(Stock stock)
~ add(StockWindow) 0. | ~ updateWindow(Stock stock)
~ startObserving(Stock s)

structural view

. « [Observer !
_ <impl>> --—-----I
ISubject 1 Set
mySet|int size O——> |Observer
~ Set<lObserver> getObservers() _ ~ add(lObserver ) 0.*
+ * Imodify(..) énySUbJeCt + startObserving(ISubject)
+ addObserver(IObserver) 0..1 ~ lupdate(ISubject)

ISubject
|Observer
Imodify
lupdate

______ -l




RAM: Weaving

- ! StockWindow !
Stock 1 <<impl>>+---—----- ! StockWindow
- String name ¢ mySet Set
StockGUI it price int size <O>——> + StockWindow create(Stock stock)
+ Stock create(String name, int price) | , 4 ~ add(StockWindow) 0. | ~ updateWindow(Stock stock)
+ StockGUI create() + int getPrice() < ~ startObserving(Stock s)
+ createWindow(Stock stock) + setPrice(int price) mySubject
~ Set<StockWindow> getObservers()
~ addObserver(StockWindow sw)

message view createWindow target: StockGUI

createWindow(stock)»i window := create(stock)

p»| window: StockWindow
|

! startObserving(stock)

i >,
aspect Observer | ISubject |
structural view — " Observ e-r-: | |Observer !
<impl>> ----r---- -
ISubject ] Se'i : I'T%‘zg !
|
mySet|int size O—> |Observer |__lJpaate
~ Set<lObserver> getObservers() _ ~ add(lObserver ) 0.*
+ * Imodify(..) énySUbJeCt + startObserving(ISubject)
+ addObserver(IObserver) 0..1 ~ lupdate(ISubject)
message view startObserving | target: IObserver s: ISubject | [ mySet: Set
startObserving(s) ' l l
>: addObserver(target) »: add(target) >:
| | |




RAM: Weaving

- ! StockWindow !
Stock 1 <<impl>>+---—----- ! StockWindow
- String name ¢ mySet Set
StockGUI it price int size <O>——> + StockWindow create(Stock stock)
+ Stock create(String name, int price) | , 4 ~ add(StockWindow) 0. | ~ updateWindow(Stock stock)
+ StockGUI create() + int getPrice() < ~ startObserving(Stock s)
+ createWindow(Stock stock) + setPrice(int price) mySubject
~ Set<StockWindow> getObservers()
~ addObserver(StockWindow sw)

message view createWindow target: StockGUI

createWindow(stock)»i window := create(stock)

, , » window: StockWindow
, startObserving(stock) »:
I L

message view startObserving | target: IObserver s: ISubject | [ mySet: Set
I I

startObserving(s '
g(s) »_ addObserver(target) |t oqqiargety |
|




RAM: Weaving

message view startObservingJ

startObserving(s)

target: IObserver

s: ISubject | [ mySet: Set
I I

>: addObserver(target) »: add(target) >:
|Observer| -:----ee-- StockWindow
|Subject ............. Stock
Set ............. Set
startOb.. | ~--roereeee startObs..




RAM: Weaving

message view startObservingJ

startObserving(s)

target: StockWindow

s: Stock mySet: Set
I

>: addObserver(target) »: add(target) >:
|Observer| -:----ee-- StockWindow
|Subject ............. Stock
Set ............. Set
startOb.. | ~--roereeee startObs..




RAM: Weaving

message view createWindow

target: StockGUI

createWindow(gtock)

I
b: window := create(stock)

! startObserving(stock)

p»| window: StockWindow
|

>,

message view startObservingJ

startObserving(s)

target: StockWindow

s: Stock mySet: Set
I

I I
p addObserver(target) »: add(target) :
|




RAM: Weaving

message view createWindow

createWindow(stock)»E window := create(stock)

target: StockGUI

| startObserving(stock)

p»| window: StockWindow

|
L
(
|
\

message view startObservingJ

startObserving(s)

target: StockWindow

s: Stock mySet: Set
I

>: addObserver(target) »i

add(target) >:
|




RAM: Weaving

message view createWindow target: StockGUI

createWindow(stock)»E window := create(stock)

| startObserving(stock)

stock: Stock | myS

et: Set

p»| window: StockWindow
|

>; addObserver(window)

\

>

add(window)

P!

message view startObservingJ

target: StockWindow

s: Stock mySet: Set
I

startObserving(s)

>: addObserver(target) »i

add(target) >:
|




Challenges

o Complexity of integration depending on shared
concepts

e MM might have to be modified
e High dependencies

e J[esting very important
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classes

structuralView

e 0 <<enum>>
StructuralView
synchCall
operations specifies createMessage
pointcut messageViews \; 0..* deleteMessage
1 ) repl
Operation | AbstractMessageView | i
signature J /N
affectedBy y 0.." |
N AspectMessageView .
0.." \ parameters | P , 9 | MessageV|ewReference|
| Parameter |

parameter | 1 | Message

advice\l]1 0..1 | specification

[ - messageSort: Messa

geSort | 7
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| ParameterValueMapping

| messages 1‘|
interaction
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1.*
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Classifier

classes

StructuralView

1.

*

structuralView

Operation

operations [ 0..* 1 J/specifies

pointcut

parameter | 1

1

signature

affectedBy

messageViews \ 0..*

AbstractMessageView '

<<enum>>
MessageSort
synchCall
createMessage
deleteMessage

reply

0. |

‘ AspectMessageView l

Message

messages

e

‘ ParameterValueMapping l

- messageSort: MessageSort | 7.+

interaction

reference:

MessageView

1
advice\l,1 0..1 | specification

Interaction

0.*

MessageViewReference

lifelines

Lifeline

1.7

properties

assignTo
0..1

MessageView StockGUI.createWindow(Stock stock)

createVWindow(Stock
M):m.:
1
i

m.molll StockWind

statObserving(stock)

!
1
I
I
----------------'
!

StructuralFeature

Srecmrone}<—

Home

Load

Message View
Weave All
Generate Code
Save

Undo

Redo

Arrange

Reference i

1 :: represents

TypedElement




