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Qe \jewpoints on Models

4 *builtinEthernetHub4ports.cim_diagram &3 =&

Built-in Ethernet Hub (4 norts)

4| *ip.cim_diagram &3

IpP

A
Y < IPPmtornlFodonint >

A
< w®

[ reuseware

composition framework

Tool View

[7] *ethernetlPInterface.fedi 53

iS22 builtinEthernetHub.fragme.. LI o O Ipcin

) P E— . "
KT BuiltinEthernetHub.ports [*s* *=*| IP.ip Ser Vle W
“+¢ BuiltinEthernetHub.hub U

Jendrik Johannes and Karsten Gaul: Towards a Generic Layout Composition Framework for Domain Specific Models 4




TECHNISCHE
@ UNIVERSITAT

DRESDEN

Viewpoints on Models

N

(E)MOF

Instance-of

CIM

UML

Instance-of

R R

v & CIM Model

< Logical Module BuiltinHub

< Ethernet Port EthernetPort0
< Ethernet Port EthernetPortl
< Ethernet Port EthernetPort2
A Colrnvwmantr Deave Colnn vrn tport3

v

CIM Model
< IP Protocol Endpoint IP

[ reuseware

composition framework

Tool View

v methernetlPInterface.fc
N, builtinEthernetHub.fragment.contents --> Core.extension
N, ip.cim.contents --> Core.extension

N, ip.cim.ip --> builtinEthernetHub.fragment.ports
» @ Core : cimcore/EmptyCore.cim
» @ builtinEthernetHub.fragment : cimlib/levell/builtinEthernet
» [@ip.cim : cimlib/levell/ip/ip.cim

4| *builtinEthernetHub4ports.cim_diagram &2

Built-in Ethernet Hub (4 norts)

4| *ip.cim_diagram &3

IpP

A
Y < IPPmtornlFodonint >

A
< w®

[7] *ethernetlPInterface.fedi 53

iS22 builtinEthernetHub.fragme.. LI o O Ipcin

-
KT BuiltinEthernetHub.ports [*s* *=*| IP.ip
“+¢ BuiltinEthernetHub.hub

User View

Jendrik Johannes and Karsten Gaul: Towards a Generic Layout Composition Framework for Domain Specific Models 5




Qe \jewpoints on Models

N

(E)MOF

Instance-of

CIM
*
Instance-of :

v < CIM Model
< Logical Module BuiltinHub
< Ethernet Port EthernetPort0
< Ethernet Port EthernetPortl

<4 Ethernet Port EthernetPort?2
<> Ethernet Port EthernetPort3 —
< IP Protocol Endpoint IP

[ reuseware

composition framework ﬂ
Tool View {

4< @ <3
f

User View

Jendrik Johannes and Karsten Gaul: Towards a Generic Layout Composition Framework for Domain Specific Models

6



Qe \jewpoints on Models

N

(E)MOF

Instance-of

CIM

Instance-of

v < CIM Model
< Logical Module BuiltinHub 4 ethernetiPinterface.cim_diagram 53
< Ethernet Port EthernetPort0
< Ethernet Port EthernetPortl
< Ethernet Port EthernetPort2
< Ethernet Port EthernetPort3
< IP Protocol Endpoint IP

< PortimplementsEndPoint >
v < PortimplementsEndPoint >

[ reuseware

composition framework

Tool View

User View

Jendrik Johannes and Karsten Gaul: Towards a Generic Layout Composition Framework for Domain Specific Models

I



TECHNISCHE
@ UNIVERSITAT

DRESDEN

Viewpoints on Models

N

(E)MOF

Instance-of

CIM

Instance-of

R R

v < CIM Model

< Logical Module BuiltinHub

< Ethernet Port EthernetPort0
< Ethernet Port EthernetPortl
<4 Ethernet Port EthernetPort?2
A Colrnvwmantr Deave Colnn vrn tPOFt3

v

CIM Model
< IP Protocol Endpoint IP

[ reuseware

composition framework

Tool View

v methernetlPInterface.fc
N, builtinEthernetHub.fragment.contents --> Core.extension
N, ip.cim.contents --> Core.extension
N, ip.cim.ip --> builtinEthernetHub.fragment.ports
» @ Core : cimcore/EmptyCore.cim
» @ builtinEthernetHub.fragment : cimlib/levell/builtinEthernet
» [@ip.cim : cimlib/levell/ip/ip.cim

4| *builtinEthernetHub4ports.cim_diagram &2

Built-in Ethernet Hub (4 norts)

4| *ip.cim_diagram &3

IpP

A
Y < IPPmtornlFodonint >

A
< w®

[7] *ethernetlPInterface.fedi 53 = H

iS22 builtinEthernetHub.fragme.. LI o O Ipcin

) P E— . "
. BuiltinEthernetHub.ports [*+* “os] IP.ip l ,Ser Vle W
“+¢ BuiltinEthernetHub.hub

Jendrik Johannes and Karsten Gaul: Towards a Generic Layout Composition Framework for Domain Specific Models 8




TECHNISCHE
@ UNIVERSITAT

DRESDEN

N

(E)MOF

Instance-of

Viewpoints on Models

CIM

Instance-of

[ omF

R R

CIM Model

< Logical Module BuiltinHub
< Ethernet Port EthernetPort0
< Ethernet Port EthernetPortl
< Ethernet Port EthernetPort2
A Colrnvwmantr Deave Colnn vrn tport3

v

CIM Model
< IP Protocol Endpoint IP |«

[ reuseware

composition framework

Tool View

¥ <4 Diagram

» <4 Node true

» <4 Node true

» <4 Node true

» <4 Node true

» < Node true

» <4 Node true

» < Node true

¥ <4 Diagram b true
» < Node true | ¢r,e
» < Node true | ¢r,e
» < Node true |, ¢r,e

¥ jmethernetlPInterface.fc

N, builtinEthernetHub.fragment.contents --> Core.extension
N, ip.cim.contents --> Core.extension

N, ip.cim.ip --> builtinEthernetHub.fragment.ports

» i Core : cimcore/EmptyCore.cim

» g builtinEthernetHub.fragment : cimlib/levell/builtinEthernet

» @ip.cim : cimlib/levell/ip/ip.cim

+ Layout Composition

¥ <4 Diagram ethe
» < Node true

» < Node true

<% Edge true

4| *builtinEthernetHub4ports.cim_diagram &2

Built-in Ethernet Hub (4 norts)

4| *ip.cim_diagram &3

IpP

A
Y < IPPmtornlFodonint >

A
< w®

[7] *ethernetlPInterface.fedi 53

iS22 builtinEthernetHub.fragme.. LI o O Ipcin

-
KT BuiltinEthernetHub.ports [*s* *=*| IP.ip
“+¢ BuiltinEthernetHub.hub

User View

Jendrik Johannes and Karsten Gaul: Towards a Generic Layout Composition Framework for Domain Specific Models 9]



st Viewpoints on Models

N

(E)MOF

Instance-of

CIM

Instance-of

GMF

v < CIM Model
< Logical Module BuiltinHub
< Ethernet Port EthernetPort0
< Ethernet Port EthernetPortl
< Ethernet Port EthernetPort2
< Ethernet Port EthernetPort3
< IP Protocol Endpoint IP

[ reuseware

¥ <4 Diagram

» <4 Node true
& Node true
¢ Node true
> Node true
4 Node true
¢ Node true
» < Node true
» 4 Edge true
» 4 Edge true
» <4 Edge true
» <4 Edge true

vyvyvwyyy

composition framework| + LayOUt COmpOSition

Tool View

¥ <4 Diagram ethe
» < Node true

» < Node true
<% Edge true

1| ethernetlPInterface.cim_diagram &3

< portieSuth £4-DarEs)

——
A

V" < FthemetPart o

Jove e e U d POIn: >

< ModulePort

< ModulePort >

< Portimg!omentsEndPoint >
N Pojns =
2 ManoftipsalementstagdPoin: 2. o)

< ModulePort ~

A
Y FthematPartl

A
Y < FthemetPart o

A
< FthemetPartt

>

A
W < FthemetPart o

A
Y FthemetPart

[?] *ethernetlPInterface.fedi 53

Isv 2l builtinEthernetHub.fragme.. X
o BuiltinEthernetHub.ports
“+¢] BuiltinEthernetHub.hub

IP ip.cim
o= %,

[’-' **| IP.ip

User View

Jendrik Johannes and Karsten Gaul: Towards a Generic Layout Composition Framework for Domain Specific Models 10




Wues | ayout Composition

DRESDEN

Layout Composition (LC)

@) Layout Information Layout Overlap Layout
Gathering (LC1) Merge (LC2) Elimination (LC3) Persisting (LC4)
b odel Composition Source Information| | Target Information Comparator Arranqer Materialiser
Engine Provider Provider P 9

« Layout composition in addition to semantic composition

« Setting
— DSMLs (defined in EMOF/Ecore) with graphical syntax

— Graphical composition scripts

— Composition tool needs to expose relations between
composition scripts and input models
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et Evaluation

» Experimented with different modelling languages

— Common Interface Model (CIM) DSML
— UML Activity Diagrams

* Tried out different layout adjustment algorithms

 Combined different strategies in staged composition
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et Summary & Future Work

« We showed

— Systematic approach to preserve as much layout information
as possible in model composition

— Adjustment algorithms to improve layout without destroying mental map
— Applicable to different modelling languages

* Future work
— Did not look at less free layouts (e.g. Sequence Diagrams)

— Did not consider compositions where elements are replaced
(layout of replaced or replacing element(s)?)

— Did not test with other composition (or transformation) tools/frameworks
— Do require graphical composition script language

* We are looking for interesting case studies
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MR Thank You!

Questions?
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http://reuseware.org
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