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TGG Rule TrackToPlaceArcTransition

* The corresponding
TGG rule:

Project S

context

Track relation/
transformation

Petri net

ctools correspondence pnet
project:Project =< prToPn:ProjectToPetrnet petrinet:Petrinet
outPort:Port =<—— outPortToTrans:OutPortToTransition =» tr....Transition
y

track:Track Z trackToPAT : TrackToPAT

inPort:Port << inPortToPlace:InPortToPlace

7 arc:Arc

§ place:Place

left

right
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TGG Rule TrackToPlaceArcTransition

ctools correspondence pnet
project:Project =< prToPn:ProjectToPetrnet = petrinet:Petrinet left
project:Project = prToPn:ProjectToPetrnet = petrinet:Petrinet
outPort:Port ~<— outPortToTrans:OutPortToTransition =» tr...:Transition
/1 \
Z right
track:Track trackToPAT:TrackToPAT 7 arc:Arc
inPort:Port = inPortToPlace:InPortToPlace \§ place:Place
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TGG Rule TrackToPlaceArcTransition

* The corresponding
TGG rule:

ctools

correspondence

Project <> Petri net
context !
\
G |
Track relation/
transformation ( ) H
pnet

project:Project =<

prToPn:ProjectToPetrnet

petrinet:Petrinet |

track:Track Z

outPort:Port =<—— outPortToTrans:OutPortToTransition

>

tr...:Transition

1

trackToPAT: TrackToPAT

inPort:Port <<

inPortToPlace:InPortToPlace

7 arc:Arc

place:Place

left

right
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TGG Rule TrackToPlaceArcTransition

Project <> Petri net

context

* The corresponding e v s N

TGG rule: -=) /|
T trar:(salfzf'lr?“lr;/tion H

ctools correspondence pnet
project:Project =< prToPn:ProjectToPetrnet = petrinet:Petrinet
outPort:Port outPortToTrans:OutPortToTransition tr...:Transition
|
track:Track ‘ trackToPAT:TrackToPAT arc:Arc
inPort:Port inPortToPlace:InPortToPlace place:Place
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TGG Rule TrackToPlaceArcTransition

Projec
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project:Project

<

correspondence

pnet

++

prToPn:ProjectToPetrnet

++

outPort:Port

‘ outPortToTrans:OutPortToTransition

++

track:Track

inPort:Port

++

trackToPAT: TrackToPAT

++

inPortToPlace:InPortToPlace

= petrinet:Petrinet

o+

T+

tr...:Transition

arc:Arc

++

place:Place
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TGG Rule TrackToPlaceArcTransition

Projec < Petri net

Projec < Petri net

/

N NS

/as
—

) <> /| O
J—

ctools correspondence pnet
bound?
project:Project =< prToPn:ProjectToPetrnet = petrinet:Petrinet
++ ++ ++
outPort:Port | outPortToTrans:OutPortToTransition tr...:Transition
++ ++ ++
track:Track trackToPAT :TrackToPAT arc:Arc
++ ++ ++
inPort:Port inPortToPlace:InPortToPlace place:Place
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TGG Rule TrackToPlaceArcTransition

Projec

<—

Petri net Projec

<> Petri net

N

NS

I~ ]

et <> /[ | O>D
>

ctools correspondence pnet
bound?
project:Project =< prToPn:ProjectToPetrnet = petrinet:Petrinet
++ ++ ++
outPort:Port |~ | outPortToTrans:OutPortToTransition tr...:Transition
++ / ++ ++
track:Track < trackToPAT :TrackToPAT arc:Arc
++ ++ ++
inPort:Port unbound? inPortToPlace:InPortToPlace place:Place
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TGG Rule TrackToPlaceArcTransition

Projec

<—

Petri net Projec

<—

Petri net

N

NS

I~ ]

et <D /[ | Ol
>

ctools correspondence pnet
bound?
project:Project =< prToPn:ProjectToPetrnet = petrinet:Petrinet
++ ++ ++
outPort:Port |~ | outPortToTrans:OutPortToTransition tr...:Transition
++ / ++ ++
track:Track < trackToPAT :TrackToPAT arc:Arc
++ ++ ++
inPort:Port unbound? inPortToPlace:InPortToPlace place:Place create!
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QVT Overview

* Model Transformation Approaches in MDD and MDA
- Many techniques, different strenghts and weaknesses

« OMG's QVT (Query/Views/Transformations)!*

- Result of selecting and merging different approaches
— Combination of declarative and imperative languages
- Focus on declarative languages

Relations

RelationsToCore

Operational W Black Box

Core
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QVT-Core vs. TGGs — Short Comparison \
|

 Structurally similar rules

QVT-Core* TGG
|
domain A mapping domain B : domain A correspondence domain B
|
= / guard : = = precnd.
| l
? <0 ! L] L
7 bottom | ] create
|
| +4 L
< : ] L]
e Graph structure: Variables and OCL- * Graph structure: Nodes and Edges

Predicates _
* Multiple Correspondence Nodes

* One Trace Class

*:QVT-Core does not specify a graphical notation
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QVT-Core vs. TGGs — Short Comparison

 Structurally similar rules

QVT-Core

map TrackToPlaceArcTransition({

check ctools (project:Project) {
track:Track, portIn:Port|
track.project = project;
track.port = portln;
track.port = portOut;

}

check enforce pnet (petrinet:Petrinet) {
realize place:Place, ...

e Graph structure: Variables and OCL-
Predicates

* One Trace Class

UNIVERSITAT PADERBORN

Institut fir Informatik — FG Softwaretechnik

domain A correspondence

TGG

<

=

domain B

]

Graph structure: Nodes and Edges

Multiple Correspondence Nodes

]
|

precnd.

Create
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e

* Main focus: Mapping QVT-Core to TGG

— Realized through a TGG transformation
- For fundamental pattern structure expressions

QVT-Core > TGG

'Lt UNIVERSITAT PADERBORN 16
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* Main focus: Mapping QVT-Core to TGG

— Realized through a TGG transformation
- For fundamental pattern structure expressions

QVT-Relations | > TGG++
QVT-Core > TGG

* Approach presented: QVT-Relations to TGG
e Learn from QVT: More usable "TGG++"?

lLt_ N G et - PR DR 17




QVT Relation TrackToPlaceArcTransition

Project <> Petri net

context

Track relation/
transformation ( ) —>

Relation TrackToPlaceArcTransition

ProjectToPetrinet(pr, pn);
— when
pr:Project — pn:Petrinet |
outPort:Port tr..:Transition
<<domain>> ctools pnet <<domain>>
track: Track < . > arc:Arc
inPort:Port place:Place
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QVT Relation TrackToPlaceArcTransition

Project <> Petri net
ProjectToPetrinet ]
context
<<domain>> ctools pnet <<domain>> |
pr:Project < e pn:Petrinet <:>
V Track relation/
4 transformation H

Relation TrackTo eArcTrarsition
~N
GojectToPetrinet(pr, pn);

— when ~——
pr:Project —  pn:Petrinet |
outPort:Port tr..:Transition
<<domain>> ctools pnet <<domain>>
track: Track <C>e """" = arc:Arc

inPort:Port place:Place
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QVT Relation TrackToPlaceArcTransition

Project T/ > Petri net
ProjectToPetrinet :
context
<<domain>> ctools pnet <<domain>> ‘
pr:Project < e pn:Petrinet <:>
V Track relation/
4 transformation H

Domain-Element:

_ - * “"Root” of pattern
Relation TrackTo eArcTrarnsition . Parameter for “relation calls”

~
GojectToPetrinet(pr, pn);

when ~——
pr:Project — pn:Petrinet |
outPort:Port tr..: Transition
<<domain>> ctools pnet <<domain>>

track: Track <C>e """" = arc:Arc

inPort:Port place:Place
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 Is transformed into a
QVT-Core Mapping:

Mapping TrackToPlaceArcTransition

Project

>

{ Track %

relation/
transformation ( ) —>

ctools (check) mapping pnet (enforce)
guard
pr:Project = t1:TProjectToPetrnet = pn:Petrinet —
bottom

outPort:Port A

track:Track Z t2:TTrackToPAT

— tr...:Transition
A1

inPort:Port <

arc:Arc

/

place:Place

21
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Mapping TrackToPlaceArcTransition

ctools (check) mapping pnet (enforce)
guard
pr:Project =< t1:TProjectToPetrnet pn:Petrinet | —
bottom outPort:Port N\ — tr...:Transition
/ 4
track:Track t2:TTrackToPAT 7 arc:Arc
inPort:Port <= N\ place:Place

'Lt UNIVERSITAT PADERBORN 22
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1) If Bottom Pattern found in unbound source model

Mapping TrackToPlaceArcTransition

ctools (check) mapping pnet (enforce)
guard
pr:Project =< t1:TProjectToPetrnet pn:Petrinet —
bottom outPort:Port A — tr....Transition
/ 4
track:Track t2:TTrackToPAT 7 arc:Arc
inPort:Port Am N\ place:Place

|L\t\_ UNIVERSITAT PADERBORN >3




1) If Bottom Pattern found in unbound source model

2) & If Guard Pattern found in prev. bound model

Mapping TrackToPlaceArcTransition

ctools (check) mapping pnet (enforce)
guard bound?
pr:Project =< t1:TProjectToPetrnet pn:Petrinet —
bottom outPort:Port A — tr....Transition
/ 4
track:Track t2:TTrackToPAT 7 arc:Arc
inPort:Port AW N\ place:Place

lLt_ N G et - PR DR 24




1) If Bottom Pattern found in unbound source model
2) & If Guard Pattern found in prev. bound model
3) Then create target model (and Trace Class)

Mapping TrackToPlaceArcTransition

ctools (check) mapping pnet (enforce)
guard bound?
pr:Project =< t1:TProjectToPetrnet = pn:Petrinet |
bottom outPort:Port N — tr....Transition
£ 4
track:Track t2: TTrackToPAT 7 arc:Arc
inPort:Port AW N\ place:Place create!

25
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1) If Bottom Pattern found in unbound source model
2) & If Guard Pattern found in prev. bound model

3) Then create target modq”

Mapping TrackToPlaceArcTransition

~
Different processing of TGGs,

but same result!
(Even more efficient...)

ctools (check) ma
l\\ )
guard bound?
pr:Project << t1:TProjectToPetrnet = pn:Petrinet —
bottom — tr....Transition

outPort:Port A

track:Track Z

i

InPort: Port unbound?

i
t2:TTrackToPAT 7 arc:Arc
N\ place:Place Ccreate!

IL( N G et - PR DR
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“where”-Relationships in QVT-Relations

Relation TrackToPlaceArcTransition

ProjectToPetrinet(pr, pn);
— when
pr:Project —  pn:Petrinet |
outPort:Port tr..:Transition
<<domain>> ctools pnet <<domain>>
track:Track <¢C>e> arc:Arc
inPort:Port place:Place
— where
< PortPropertyToPlaceAnnotation(inPort, place); —>
PortPropertyToTransitionAnnotation(outPort, transition);

'Lt UNIVERSITAT PADERBORN 27
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“where”-Relationships in QVT-Relations

Relation TrackToPlaceArcTransition

ProjectToPetrinet(pr, pn);
— when
pr:Project —  pn:Petrinet |
outPort:Port tr..:Transition
<<domain>> ctools pnet <<domain>>
track:Track <¢C>e> arc:Arc
inPort:Port place:Place
— where
< PortPropertyToPIaceAnnotation(in/Port, place);, >
PortPropertyToTransitionApmﬁtion(outPoMsition);

Relation TrackToP ;eé%‘l‘ransition \\

|
7 T~ )
<<domain>> <<domain>>
port:Port ctools pnet place:Place
< e
prop:Property an:Annotation

'Lt UNIVERSITAT PADERBORN 28
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When vs. Where
| |

 "Where"” similar to a backward “"When" of the
invoked Relation:

TrackToPlaceArcTransition TrackToPlaceArcTransition
> when
where
PortPropertyToPlaceAnnotation PortPropertyToPlaceAnnotation
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A "When"-Relationship in QVT-Core

Mapping TrackToPlaceArcTransition

ctools (check) mapping pnet (enforce)
guard
pr:Project =< t1:TProjectToPetrnet = pn:Petrinet —
bottom

outPort:Port N
\/ MZ/ t2: TTrackToPAT <
< inPort:Port 4/—\\ place:Place

\\_’, —

— tr....Transition
1

arc:Arc

Mapping PortPropertyToPlaceAnnotation

Q‘t:Port % t1:TTrackToPAT % place:Place >

prop:Property << t2: TPropToAnnotation ——== an:Annotation

'Lt UNIVERSITAT PADERBORN 30
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when&where Relationships in QVT-Core

ProjectToPetrinet

7 N

when when

TrackToPlaceArcTransition

where ‘ where

PortPropToPlaceAnnot

SignalToPlaceArcTransitions

wherey where

QVT-Relations

PortPropToTransitionAnnot

ProjectToPetrinet

TS

when

TrackToPlaceArcTransition

when / t\ when

when

RelationsToCore
Transformation

7 =

SignalToPlaceArcTransitions

when /7 \ when

Track_PortPToPlaceAn

Track_PortPToTransAn

Signal_PortPToPlaceAn

Signal_PortPToTransAn

QVT-Core

31
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when&where Relationships in QVT-Core

ProjectToPetrinet
7 N

when when

TrackToPlaceArcTransition SignalToPlaceArcTransitions
ere vh e e where QVT-Relations
( PortPropToPlaceAnnot > PortPropToTransitionAnnot
™ — —
RelationsToCore
Transformation

7 =

ProjectToPetrinet
7~

when when

QVT-Core

TrackToPlaceArcTransition SignalToPlaceArcTransitions

when / t\ when when /7 \ when

|

. g .

Track_PortPToPlaceAn ) Track_PortPToTransAn ( &jnal_PortPToPlaceAln }SignaI_PortPToTransAn

e e
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Mapping TrackToPlaceArcTransition

ctools (check) mapping pnet (enforce)
guard
pr:Project =< t1:TProjectToPetrnet pn:Petrinet
bottom outPort:Port N — tr...:Transition
>( f
track:Track / t2:TTrackToPAT \ arc:Arc
/, inPort:Port 4/_\\ place:Place
\ \
e — — —
Mapping TrackToPlaceArcTransition_PortPropertyToPlaceAnnotation
L
€. port:Port =< t1:TTrackToPAT = place:Place
prop:Property << t2: TPropToAnnotation = an:Annotation

Mapping SignalToPlaceArcTransition_PortPropertyToPlaceAnnotation

port:Port

<

t1:TSignalToPAT

=

place:Place

prop:Property

<

t2: TPropToAnnotation

=

an:Annotation

UNIVERSITAT PADERBORN
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Mapping TrackToPlaceArcTransition

ctools (check) mapping pnet (enforce)
guard
pr:Project =< t1:TProjectToPetrnet pn:Petrinet
bottom \ _~ N
outPort:Port / — tr...:Transition
) 2
track;rack//) t2:TTrackToPAT / 7 arc:Arc
inPort:Port == \ place:Place

Mapping TrackToPlaceArcTransition_PortPropertyToPlaceAnnotation

port:Port

<

t1:TTrackToPAT

=

place:Place

prop:Property

<

t2: TPropToAnnotation

=

an:Annotation

Mapping SignalToPlaceArcTransition_PortPropertyToPlaceAnnotation

<

—
port:Port

<

t1:TSignalToPAT

\
= place:Place

>

prop:Property

<

t2: TPropToAnnotation

= an:Annotation

34

'L{ UNIVERSITAT PADERBORN
Institut fiir Informatik — FG Softwaretechnik



QVT-Core vs. TGGs — Short Comparison \
|

 Structurally similar rules

QVT-Core* TGG
|
domain A mapping domain B : domain A correspondence domain B
|
= / guard : = = precnd.
| l
? <0 ! L] L
7 bottom | ] create
|
| +4 L
< : ] L]
e Graph structure: Variables and OCL- * Graph structure: Nodes and Edges

Predicates _
* Multiple Correspondence Nodes

* One Trace Class

*:QVT-Core does not specify a graphical notation
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QVT-Core vs. TGGs — Short Comparison

 Structurally similar rules

QVT-Core

map TrackToPlaceArcTransition({

check ctools (project:Project) {
track:Track, portIn:Port|
track.project = project;
track.port = portln;
track.port = portOut;

}

check enforce pnet (petrinet:Petrinet) {
realize place:Place, ...

e Graph structure: Variables and OCL-
Predicates

* One Trace Class

UNIVERSITAT PADERBORN

Institut fir Informatik — FG Softwaretechnik

domain A correspondence

TGG

<

=

domain B

]

Graph structure: Nodes and Edges

Multiple Correspondence Nodes

]
|

precnd.

Create

36
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QVT-Core vs. TGGs — Short Comparison
| |

QVT-Core TGG
Node

Variable

'L{ UNIVERSITAT PADERBORN 37
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QVT-Core vs. TGGs — Short Comparison
| |

QVT-Core TGG
Node

Variable

Reference Predicate (==) or
Reference Assignment (:=)

Edge

track.port:=outPort; track:Track | = | outPort:Port

'Lt UNIVERSITAT PADERBORN 38
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QVT-Core vs. TGGs — Short Comparison \
|

QVT-Core TGG
Node

Variable

Reference Predicate (==) or
Reference Assignment (:=)

Edge

track.port:=outPort; track:Track | = | outPort:Port

(Simple) Attribute Value Predicate Attribute Value Constraint

or Attribute Value Assignment

'Lt‘ UNIVERSITAT PADERBORN 39
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QVT-Core vs. TGGs — Short Comparison \
|

QVT-Core TGG
Node

Variable

Reference Predicate (==) or
Reference Assignment (:=)

Edge

track.port:=outPort; track:Track | = | outPort:Port

(Simple) Attribute Value Predicate Attribute Value Constraint

or Attribute Value Assignment

outPort:Port H type=="out" ‘

outPort. type=="out”;

'Lt‘ UNIVERSITAT PADERBORN 40
Institut fir Informatik — FG Softwaretechnik




R

QVT-Core vs. TGGs — Short Comparison \
|

QVT-Core TGG
Node

Variable

Reference Predicate (==) or
Reference Assignment (:=)

Edge

track.port:=outPort; track:Track | = | outPort:Port

(Simple) Attribute Value Predicate Attribute Value Constraint

or Attribute Value Assignment

- String |

_—Integer

outPort:Port H type=="out” \ =

outPort. type=="out”;

'Lt‘ UNIVERSITAT PADERBORN 41
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QVT-Core vs. TGGs — Short Comparison \
|

QVT-Core TGG
Node

Variable

Reference Predicate (==) or
Reference Assignment (:=)

Edge

track.port:=outPort; track:Track | = | outPort:Port

(Simple) Attribute Value Predicate Attribute Value Constraint

or Attribute Value Assignment

- String |
—-Boolean
—Integer

outPort:Port H type=="out" ‘ |

outPort. type=="out”;

place.title:=outPort.name; outPort:Port | — | title:=name b/ place:Place

'Lt‘ UNIVERSITAT PADERBORN 42
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QVT-Core vs. TGGs — Short Comparison

QVT-Core TGG
Variable Node
Reference Predicate (==) or Edge

Reference Assignment (:=)

track.port:=outPort;

track:Track =~ outPort:Port

(Simple) Attribute Value Predicate
or Attribute Value Assignment

outPort. type=="out”;

place.title:=outPort.name;

Attribute Value Constraint g,
—-Boolean
—Integer

outPort:Port H type=="out" ‘

outPort:Port | title:=name H place:Place

(Complex) Attribute Value
Predicate/Assignment

place.id:="id "+outPort.name;

=

NIVER
nstitut fir In

tfu

| éI_ADERBORN

for FG Softwaretechnik

OCL Attribute Value Constraint

‘ id:="id_"+outPort.name H place:Place ‘

43
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QVT-Core vs. TGGs — Short Comparison \
|

QVT-Core TGG
Variable Node

Reference Predicate (==) or
Reference Assignment (:=)

Edge

track.port:=outPort; track:Track | = | outPort:Port

(Simple) Attribute Value Predicate Attribute Value Constraint

or Attribute Value Assignment

- String
—-Boolean
—Integer

outPort:Port H type=="out" ‘

outPort. type=="out”;

place.title:=outPort.name; outPort:Port | — | title:=name b/ place:Place

(Complex) Attribute Value : DCL Attribute Value Constraint
Predicate/Assignment
|

place.id:="id ”+outPort.name; | id:="id_"+outPort.name b place:Place ‘

=

NIVER
nstitut fir In

tfu

ITAT PADERBORN 44

for FG Softwaretechnik




Summary \
|

* QVT and TGGs are very similar

TGGs still have advantages

- Multiple Correspondence Nodes
- Formal theory, e.qg. to support verification

* Flexible, extendable Interpreter

- Effectively used

- For popular meta-modelling facility EMF
(and also other Java models)

- Flexible, e.g. n:m model transformations
* TGGs could be a valueable input for QVT
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TGG Editor Screenshot
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TGG Editor — Creating a Node

dll *tracktoplacearctransition.tgg_diagram =2

pr :Project:

{Domain;

chonls

Error Log | Tasks | Problerns |
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Palette *
[ Select
1. Create a TGG node with +, Zo0m
the Node creation tool = Note v
\{} MNode
< DormainGraphPa. ..
2. Enter the 4+ StringLiteralCon. ..
. . - node name & IntegerLiteralC...
! ! <+ BooleanLiteralZ, .
| track :t:.fpe_unlc:ncuwnl <4 Egualsattribute. ..
< MULLMode
< Edge
3. Draw an association 4+ GraphPattermnT...
to the DomainGraph_ =" ConstraintyalueM, .
Pattern node ® ConstraintSlotha. .
Bppearance
Advanced Property YalLie -
Represented Pararmeter
Right Ik true
start Position 4. Select the desired H-1
Type type class from the Track -» Cormponent w
Typed Mame domain class model \ Connection -> MamedElement ”
Type End Position MamnedElernent
= Wieny Track -= Component 1
+ Layout Constraint [
+ Shules 1A

d



TGG Editor — Creating an Edge

il *tracktoplacearctransition.tgg_diagram 23 ~ -
Palette +
[ Select
1. Draw an edge from a ¥ Zoom
= source to a target node = Note -
priProject,

< IntegerlLiteralZ. ..

4 MNode
< DornainGraphPa. ..
* tope unkrov < StringLiteralCan, ..

++ < BooleanLiteralC. ..
track: Track < Equalsattribute. ..
<= MULLMode
< Edge
4 GraphPatternT...
" Constraintialue. ..
[ | o
(Domain) ConstraintSlotMo. ..
Vanee Property YWale |
= EMF
Graph Pattern 4 Right Graph Pattern
Left L false
Mame . =
T T P Right 2. Select the appropriate ., .
5 Tagetvode  type-reference 4 Mode track
Typed Mame \§ type_unknown
Type Reference b
=1 Wiy toroject ToComponent : Component
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Starting a Transformation

J R e e

-
@ connectiontoarc. tgg_diagram
@ tracktoplacearctransition.tgg
el tracktoplacearctransition.tgg_diagram correSpondence
i ctools2pnet.tgg model file
== TransforrmationConfigurations

correspondence.ctools2pnet confiquration file
i new _configuration,intermretar — g

ey ’

Cpen F3
Open With *

= Copy Ctrl+C

|5 Paste Ctrl+y
¥ Delete Delete

Build Path L
Refactor Alt+Shift+T

-

Eag Import. ..
L7y Export...

w0 Refresh FS

Rurn Az

Debug As
Team

Cornpare With
Replace 'With
TEGInterpreter

Etrar Log | Tasks | Probler
CYS (ctools2pnetTransfc

Mo changes in 'CWS (cte

T v v v v v

Start TGGInterpreter

F Lo

Properties Alt+Enter
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Further TGG-Interpreter Features

 n-to-m model transformations

e Multi Graph Grammars ("MGGs")

<

-
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Further TGG-Interpreter Features

* No start node needed
* Navigating backwards on Edges

bp:BottomPatter
bp2rgp:BottomPatternToRightGraphPatterr rgp:RightGraphPattern
v1:Variable vari2nodel:VariableToNode nodel:Node
++
/ valve:VariableExp
++
L a2edge:ReferenceAssignmentToEdge ik
a:Assignrnent edge:Edge
++
(Domain)
qvt .
v2:Variable var22node2:VariableToNode node2:Node (D=
tgg

(Domain) (Domain)
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Further TGG-Interpreter Features

* No start node needed
* Navigating backwards on Edges

bp:BottomPatter
) bp2rgp:BottomPatternToRightGraphPatterr rgp:RightGraphPattern
matching start
v1:Variable varl2nodel:VariableToNode nodel:Node
++
/ valve:VariableExp
++
t+ a2edge:ReferenceAssignmentToEdge +t+
a:Assignrnent edge:Edge
(Domain)
qvt i
v2:Variable var22node2:VariableToNode node2:Node e,
tag

(Domain) (Domain)
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Further TGG-Interpreter Features

* No start node needed
* Navigating backwards on Edges

bp:BottomPatter
. bp2rgp:BottomPatternToRightGraphPatterr rgp:RightGraphPattern
matching start
varl2nodel:VariableToNode nodel:Node
\5
/ valve:VariableExp
++
+t+ a2edge:ReferenceAssignmentToEdge +t+
a:Assignrnent edge:Edge
++
(Domain)
qvt .
v2:Variable var22node2:VariableToNode node2:Node (D)
tag

(Domain) (Domain)
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Further TGG-Interpreter Features

* No start node needed
* Navigating backwards on Edges

bp:BottomPatter

bp2rgp:BottomPatternToRightGraphPatterr rgp:RightGraphPattern

matching start

varl2nodel:VariableToNode nodel:Node

ﬁ valve:VariableExp
++

t+ a2edge:ReferenceAssignmentToEdge +t+
a:Assignrnent edge:Edge
(Domain)
qvt i
v2:Variable var22node2:VariableToNode node2:Node (2ol
tag

(Domain) (Domain)
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Further TGG-Interpreter Features

* No start node needed

* Navigating backwards on Edges

_=

>

bp:Bo oﬁPattern

matching start

bp2rgp:BottomPatternToRightGraphPatterr

----- ++

\thodel:VariabIeToNode

gc‘el:Node

rgp: RiqhtG'n'a phPattern

++
a:Assignr,

(Domain)

|a2edge:ReferenceAssignmentToEdge

qvt

v2:Variable

‘varZZnodeZ:VariabIeToNode

(Domain) (Domain)
qvt2tgg ecare

(Domain)
tag
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