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Background

Background

Model Driven Engineering

UML class diagram

A
— Level
& nta
= int getA() of
= void setA(int arg)

Abstraction

Java code

class A{

private int a;

public int getA() { return a; }
public void setA(int arg) { a = arg; }
}

| A

Machine code

mov eax, 1

mov ebx, 10
loop: inc eax v

cmp eax, ebx

jle loop
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Background

Model Driven Engineering

@ Model: abstraction with a specific purpose.

@ Domain specific languages for modeling.

@ Model transformations for synthesis.
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Background

Background

Model Transformation

Adding accessors to a class diagram
Point
a X
Point oY
a X
t = getX
ayY > = setX
&= getY
= setY
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Background

Background

Model Transformation

Generating (Java) code
public class Point {
private int X;
private int Y;
Point public int GetX(){
a X N return X;
ay public void SetX(int val){
X = val;
= getX t }
[ —
= setX public int GetY(){
- getY return Y;
}
= setY public void SetY(int val){
Y = val;
}
}
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Model Transformation Formalisms

ATL

QVT
openArchitectureWare
ASF+SDF
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Background

Background
ASF-+SDF

e Specification of (domain specific) languages in SDF.

@ Specification of conditional rewrite rules in ASF.

@ Transformations are syntax-safe.
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Background

Background
ASF-+SDF

Syntax definition (language)
context-free syntax

<Name, List[[Attribute]], List[[Operation]]> -> Class

String -> Name
String -> Attribute
String -> Operation
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Background

Background
ASF-+SDF

Syntax definition (transformation)

context-free syntax
addGettersAndSettersToClass(Class) -> Class
createGettersAndSetters(List [[Attribute]]) -> List[[Operation]]

createGetter (Attribute) -> Operation
createSetter (Attribute) -> Operation
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Background

Background

ASF+SDF

Example

Transformation definition

equations

[addGettersAndSettersToClass-1]
<$Name, $Attributelist, $0perationlList> := $Class,

$0perationlistl := createGettersAndSetters($AttributeList),
concat ($0perationListl, $0perationList),

$0perationList’

$Class’ := <$Name, $Attributelist, $OperationList’>

addGettersAndSettersToClass($Class) = $Class’
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Background

Background

ASF+SDF

Term definition

Fi ews Term Structure E
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?FUCE“ESE“E” addGettersAndSettersToClass|(<"Point", ["X", "¥"], [1>)

b & basic

o containers

LR ( # —0Ox || Console \QPrngress TlSSUES LR 2 _DOX
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@ constructor used more than once
©= constructor used more than once
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Background

Background

ASF+SDF

Transformation result

Fi ews Term Structure E
Fru(esr 4 » ¥ 2 -0x | |impont-graph:”sdf’ \(Example.um j—rﬂﬂﬂﬂ-ﬂul X
AddCenerseter <"Point", ["X", "¥"], ["CetX" , "SetxX" , "GCetY" , "Sety¥"]»
Class
o basic
o containers
LR ( # —0Ox || Console \QPrngress TlSSUES LR 2 _DOX
Mame | = | Walue o= constructor used more than once
©= constructor used more than once
@®

e T—rT
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Goal

Problem Statement

@ Model driven engineering is becoming increasingly important.

@ Model transformations are similar to traditional software
artifacts.
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Goal

Research Goal

o Make the quality of model transformations measurable.
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Goal

Research Goal

o Make the quality of model transformations measurable.

Model transformation

M/

|@
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Approach

Approach

Quality Attributes

Understandability

Consiseness Modifiability

Consistency Quahty Reusability

Completeness
Reuse

Modularity
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Approach

Approach

Metrics

Four categories:

@ Size metrics

@ Function metrics
@ Module metrics
°

(In)consistency metrics
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Future Work

Future Work

Extend the set of metrics and quality attributes.

e Create a tool to enable automatic metrics extraction. (Almost
done)

Create a quality model.

Apply techniques to other transformation formalisms.

Propose a methodology for creating high-quality model
transformations.
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Future Work

Possible MSc Assignments

Apply similar techniques to:
e ATL
@ openArchitectureWare
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Future Work

Possible MSc Assignments

Apply similar techniques to:
e ATL
@ openArchitectureWare

o Getting familiar with model transformations and the
formalism.

@ Establishing a set of metrics that enable quality measurement.

@ Implementing a tool that enables automatic calculation of
these metrics.

@ Performing case studies to validate the results.
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