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Mapping graphs to other graphs

Specification of mappings with mapping rules
Incremental transformation
Traceability
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Triple Graph Grammars - Moflon Example
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> A triple Graph Grammar (TGG) consists of rules with three , areas”

XEOUTC e

Clazz

Left side: graph pattern 1 in graph 1
Right side: graph pattern 2 in graph 2

Middle: relational expression (net) relating graph pattern 1 and 2
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Triple Graph Grammars -
Class Diagram Metamodel (CD)
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» Synchronize object-metamodel with a relational schema (ORM)

trg_asspefsneTaTarget

Association [, _< >
. 1.7 wprimitive
name ; String String
arc Clazz
trey : Clazz =
Classifier
name : String = Sre_aszocs 1.7 aprimitive
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1..
Src 1
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children
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claz 1 ClassToClass
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Relational Metamodel (db, relational schema)
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Triple Graph Grammars - Moflon Example
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» A TGG has a top rule (start rule) which describes the relationship of the
graphs on topmost level

KOG a0

cd_metamodel
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| | | | | | h | | |
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wtargets

db_metamodel




Triple Graph Grammars - Moflon Example

@ © Prc

9 Model-Driven Software Development in Technical Spaces (MOST)

» From the top-rule, other TGG rules are associated (,,called™)
wS0UTCE D I 0 ClazzTaTable I «targets
Zl

A 0.1 I _ I_ 0.1 Tahle

ClazzToTableln:Skring )
0 AttribukeToColumn

CEOUTNG e n -:-ctarget:-:-
Attribwte 0.4 _I I 1 Zalumn
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» This rule connects a class in the Object Model to the Table in the relational
schema, synchronizing the attribute ,name"

l l

l l

l l
zCreates I soreatos I sCreates
obil : Clazz - | obi3: ClazzTaTable | =,/ chi2: Table
name 1= n | | narne :=n

l l

l l

l l

l l
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ClazzToTable: performPForwardattribukey aluePropagation () Boolean

[ guccess | failure |

p—

el a5 zzClazz ToTakleAssociation

this

k TableClazzToTablesszociafiakl e

objl :Clazz

obj2 :Table

name :=obijl,getMame) =
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Triple Graph Grammars - Moflon Example
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» Pairwise correspondance

— obiS: Table

table

TahleZortainsCalumn

cols
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obj4 : Clazz e I ohif : ClazzTaTable
clazz I
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create
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obj4 :Clazz

clazz a ClazzClazzToTabledssocistion
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TGG Coupling Requirements Specification and Design
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TGG Coupling Requirements Specification and Design
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createModuleAndtodel (n: String)
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Example: Integration with TGG -

Object-Relational Mapping (ORM) from

Class Diagrams to Database Schema
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Class1

attr @ String =)

£

Class2
attr . String
attra o int
attrd © String =)

i#3 Server: localhost » Database: 1cgt2008 » Table: classl

[ Browse [EStuctwe 2901, USearch  FiInsert

Field Tvpe Collation Attributes Null
attrl  varchar(1024) latinl general ci
atth?  varchar(1024) latinl general ci
nt(11)
attrd  varchar(1024)  latinl general ci




Example: Tool Integration Scenario TiE-CDDS:
ClassDiagrams / DatabaseSchema
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Other Software Engineering Applications
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» Mapping a PIM to a PSM in Model-Driven Architecture
» Graph Structurings (see course ST-11)

» Refactorings (see Course DPF)

> Semantic refinements

» Round-Trip Engineering (RTE)



The End: What Have We Learned
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» Graphrewrite systems are tools to transform graph-based models and graph-based
program representations

» TGG enable to bidirectionally map models and synchronize them
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