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How to build such tools?




Do

Actioni
?

(Action 1 ) ( Action 2>

Yes




Do

Actioni
?

(“acton 1 ) (‘cton )
o

Yes

Graph

Do Action1 ?I

ANO
[

Action 1 \ /Action 2



Do

Actioni
?

(“acton 1 ) (‘cton )
o

Yes

Graph Types
FlowChart
I Start
Do Action1?,

/ End

Yes No .

Action 1@ /Action 2 Decision
\\& Action

o
Flow



Do

Actioni
?

(Action 1 > ( Action 2>

y

VA

Yes

Graph Types Styles
FlowChart
I Start 5
Do Actio;? End 3
Action 1‘{3 NO/Action 2 Decision -
o Action (::::)
Flow
4 >
©
> O
3
< l_‘l'
N
£ Helvetica Bold 12pt
L  Helvetica Regular 12pt



Do

Actioni
?

(Action 1 > ( Action 2>

y

VAN

Yes

Graph Types Styles Behaviour
FlowChart
DoAc’y End O
Action 1@ Yes Mo Action 2 Decision - . . .
\ et Domain Specific
Flow
2 >
©
> O
3
< |ﬂ,
)
£ Helvetica Bold 12pt
L  Helvetica Regular 12pt



Do

Action1
?

( Action 1 ) ‘ Action 2 )

o
JK/J 1\7% * Model Based Approach

Yes

Graph Types Styles Behaviour
FlowChart
I Start 0 Universal
DoActio}?‘\ End 3
acton 185 Bacton Decision N . .
\ _ Domain Specific
° Action C)
Flow
g < >
&
> O
[%)]
g I_¢
S
75
2 Helvetica Bold 12pt
©  Helvetica Regular 12pt



Do

Action1
?

( Action 1 ) ‘ Action 2 )

VA

Yes

Graph Types Styles Behaviour
FlowChart
I Start 0 Universal
DoActio}?‘\ End 3
acton 185 Bacton Decision N . .
\ _ Domain Specific
° Action C)
Flow
> O
[%)]
g I_¢
o
75
2 Helvetica Bold 12pt
©  Helvetica Regular 12pt

* Ontology Based Approach



Model Based ool Bullding












Model Transformations



Engine 2

Engine 1 |
A Model Transformations

TDA|Core

RAAPI



From the Graph Diagramming Metamodel = Tool o—— GraphDiagramType From the Graph Diagramming Metamodel
[CIoseDgrEvenh 1 ﬁOpeanrEvenB name:String f 1t name:String
irs
1
SaveDgrCmd) - ToolSelectEvent) 5 7 | Toolbarltem
g.‘-tr_apthagram CurrentDgr C 0.1 name:String <
name:String : : Sty
CloseDgrCmd 1 faolniel 1 0.1 {)skc;ﬁl;irglsggglean CoreToolbarltem
* <> = Toolbar * | Enabl -d'B | (open project, create
1 type | EEnEldiseEliEEn project, save project,
ActiveDgrCmd * 4 {ordered} undo, redo, zoom,
1 0.1 . print, export to HTML,
. . E: .
T T oo GrapthagramSter defaultStyle ’ > Keyboard P Key iagram overview)
. . 1lchi *
UpdateDgrCmd : 1 [KeyDownEvent} 1| name .
Collection A .
1 Palette CoreK
* seed|0.1 |* 1 : oreKey
- oAlchid T . 1| ContextMenu [ 57 Actlvate%on;extMen (Delete, CHri+A.
Element * {ordered}| * type - m Ctrl+C, Ctrl+V, Ctrl+X,
location:String contextEmpty Ctri+Z, ...)
PasteCmd * | toolTip:String PaletteElement L 0.1 {ordered}| *
isCorrect:Boolean name:Strin :
! picture:Strir?g contextCollection ContextMenultem
@shConfi@ 0.1 name:String
Palette * isVisible:Boolean
Port L PortT contextElement isEnabled:Boolean CoreContext
ExecTransfCmd 1 new | Fortlype seed Menultem
1 R type 0.1 | * [ContextMenultemw 1J (g;ﬁgﬂﬁétceoaxéﬂ?‘:t,
1 SelectEvent 0..1 ’ ’ ’
ActiveElemCmd 1 Palette [~ s EIementType ) symbol style)
end Box ‘ partType} - neV\J " YP€ | name:String
StyleDialogCmd tart
1 — 1 BoxType > 0 3
( " " hn multiplicityConstraint:
MoveLine arge Palette Multiplicity o
1 1 \ J ( g ,
MovelLine ) | FieldType
,[StartPointEvent] tar(g);e1t CNewLmeEvent) LineType 1
p — — (LetickEvent) | ||| 1.7new Ny { Star: | MultiLineFieldType
: B dered}| * o
L %RCIickEveng ) C end {ordered) MultiLineComplexType
11 End* istart+ S 0..1 LineSubtype =
ine ( N LU - endMultiplicityConstraint: oElType 1|dEMype ¢ * s ComplexType
- A parent | | s (NewBoxEvent)—/ Multiplicity Dynamic — . 3
] oXx 0.1 B
part 1 CNewPortEvenD—/ CompariTypes | CheckBoxType
. optionalStyle
0..1|container 1|target 1 T* 1 ElementStyle — / base
Port default [ T {ordered}| * after| 1 {ordered}| * B ComboBoxT
ChangeContainer o 1 elaultotyle ) 0.1 {ordered} omboBoxType
[ Event 91 0..1 tocusStart | CompartmentType >
local elemStyleByltem name:String B
{ordered}| * - yeoy < 1| startValue:String 2
) type | isinDialog:Boolean
(OKsStyleDialogEvent) Colnpartmente iy - isEditable:Boolean subCompartType CheckBoxltem
tyleDialogEven vaIue:StringS CompartmentStyle optionalStyle m— |1 isOptional:Boolean (O e, /| \églu:a:B\?ollean
* | inputValue:Strin * oCom e | di - Sri * isplayValue:
:sgl:)rrecl’:'Boollegn PeY g!sp:aygrefrﬂx:gl’[trllng ComboChoiceltem Strir;mgy
subCompartment : 1 defaultStyle 1 | displaySuffix:String value:Sting
{ordered} ” 0.1 dCompStyle
K Choiceltem
ciompartSterByItem N Valleisting L




GraphDiagram

element

background:String

A

b= =

dgri:

element

I

Element GraphDiagramType elemType ElementType

’1,\ background:String 4‘

| | EEE

| /T\ |

| | |

lemT
start1 ActivityDgrType: Som ype StartElemType:
type type
N\

Do
Actiont
?

Yes

NO@( e

No

6




Engine 2

Engine 1 |
A Model Transformations

TDA|Core

RAAPI



Language fOr Model Transformations



[Query



Enumeration

ownedLiterall*

EnumerationLiteral

|

DataPropertyValue

1

*

1
type

‘ *
Generalization

NamedElement
name : String [0..1]

/ \

typi DataType go 1.* DataProperty attr _domain
A\ I

(J
1

1

InstanceOfAssertion

Individual

DataPropertyAssertion

*

ObjectPropertyAssertion

gomain *
range

1 *

ObjectProperty 1 i

1
typg




| Collections
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Design

e Primitive Selectors
e Selector Combinators

e |Query Selector Shorthand



obj_col
:find (“Node /compartment [input = C2]”
cattr(“input”, “Class2”



Results

* [ransformation Language for Tool Building

e Extensively validated



Model Based Tool Building — Results

Model Transformations

e Fast & easy tool definition

 Multiple tools used in industry
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Domain Specific Behavior

 Dynamic styles

e Semantic validation



Basic Semantic Validation Example

—very activity diagram has exactly one start element.

-very activity diagram has exactly one end element.
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What 1s Needed

e UML based notation and metamodel for OWL



What 1s Needed

* [ntegration of IQuery with OWL



What 1s Needed

e Architecture



UMVL based notation and editor for OWL

e Metamodel extension

e Notation

e Editor
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Every activity diagram has exactly one start element.
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What i1s needed

v UML based notation and metamodel for OWL
= Integration of IQuery with OWL

e Architecture



Extending OWL with [Query selectors

* Metamodel extension
* (Graphical notation extension

* |ntegration with semantic reasoners
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Integration Algorithm

1.Classify with OWL & materialize
2.Classify with LlQuery & materialize

3.IT new 1nferences
goto step 1
else
finish



Activity diagram without a start element Is red.

Activity diagram with a start element is white.
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v UML based notation and metamodel for OWL
v Integration of IQuery with OWL

= Architecture
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Every activity diagram has exactly one start element.

Activity diagram without a start element is red.

Activity diagram with a start element is white.



GraphDiagram

element

background:String

AN

ActivityDiagram

= type value :ActivityDiagramType

< element exactly 1 Start

EmptyActivityDgr

«:not(/element.Start)»

< background value “red”

NonEmptyActivityDgr

«:has(/element.Start)»

< background value “white”

NO@(Je

Every activity diagram has exactly one start element.
Activity diagram without a start element is red.

Activity diagram with a start element is white.

-o—ee aer er er er e er e er er e er er e EGr eor -Gr -GE -GE -G e - o oy

dgri:

Element

Start

= type value :StartElemType

element

A

type = :ActivityDgrType
background = "white”

starti:

type = :StartElemType

\ e



GraphDiagram

element

background:String

S

ActivityDiagram

= type value :ActivityDiagramType

< element exactly 1 Start

EmptyActivityDgr

«:not(/element.Start)»

< background value “red”

NonEmptyActivityDgr <--

«:has(/element.Start)»

< background value “white”

NO@(Je

tb

Do

Action1
?

2%%

Yes No

¢ - —- dgri:

Element

Start

= type value :StartElemType

element

A

type = :ActivityDgrType
background = “white”

start1:

type = :StartElemType

Engine 1

Every activity diagram has exactly one start element.

Activity diagram without a start element is red.
Activity diagram with a start element is white.

Engine 2

TDA|Core

OWL
reasoner

lIQuery
runtime

Model Transformations

RAAPI

OWL with IQuery Extension MM

p—_—
-_——
-
-

1 Old Model Repository




?

/3\
w

Y Y

(Action 1 ) ( Action 2>

Graph Types Styles Behaviour
FlowChart
I Start 0 Universal
S

Do Action1?,
‘\\& End
%1; .
Action 1@ /Action 2 Decision
\\\ Action

Domain Specific

. )
Flow

0 <i:::>
(]
o
©
e
> O
/9]
o]
S
5 v
£ Helvetica Bold 12pt
®  Helvetica Regular 12pt



?

/a\

Y Y

(Action 1 ) ( Action 2 >

y

VRN

Graph Types Styles Behaviour Semantic Validation &
Styles
FlowChart
I Start 2 Universal Ontology Based
DOAC’?\ End 8
Action 1@, Yes Action 2 Decision - . "
\ et Domain Specific
Flow
;é <>
(4]
> O
g
(@]
& v
£ Helvetica Bold 12pt
L  Helvetica Regular 12pt



summary



summary
* Model Based lool Building

* Transformation Language: IQuery



summary
* Model Based lool Building

* Transformation Language: IQuery

* Ontology Based Tool Building
 UML based model and notation for OWL
 OWL extension with [Query selectors

e Architecture
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